Pancreatic Cancer Biomarkers and Uses Thereof RELATED APPLI CATI ONS [ 0001]
This application clainms the benefit of U S. Provisional Application Serial
No. 61/373,687, filed August 13, 2010, U.S. Provisional Application Serial
No. 61/418,689, filed Decenber 1, 2010, U.S. Provisional Application Serial
No. 61/482,347, filed May 4, 2011, and U. S. Provisional Application Serial
No. 61/482,480, filed May 4, 2011, each of which is incorporated herein by
reference in its entirety. FIELD OF THE | NVENTI ON [ 0002] The present
application relates generally to the detection of bionmarkers and the

di agnosi s of cancer |n an |nd|vrdual and, nore specifically, to one or nore
bi onar kers, met hods PapeveatissCapepgginmar §V§¥§hﬁhe%ﬁde%¥fs for di agnosing
cancer, nore partrcularly pancreatic cancer, in an individual. BACKGROUND
[0003] The follow ng description provides a sunmary of information relevant
to the REBEATRED P PT. POIAPBIO RIS an adni ssion that any of the

i nformation provided or publications referenced herein is prior art to the
present &flrcatron 0004] Pancreatic cancer is the fourth Ieadrng cause
of cancdPU4id| Jthérraby lﬁnr’lﬁmrsrree egalit ol - Erqueensl AerdicatdqnrSerigldo- 0/ GBAPYT 594

this has;beenushomaoio u. S‘qfrgﬁ§r§na\{\wpb r&r@rerlr BeSHN. G2V418BERHNENDAONbei N The
20% of subjects eligible for a "curative" resection the survival iIncreases

to 15- 26930, AV-& Reowisiqngl épplmaa@rhéerrc% Nom§i 482 Ran fifpdl lax he?Bhtandn?-§- Reve

di st ant \QJ &gﬁﬁﬁ)lgzggo@§é}tah@]ro %5}) 48@@8@3 ﬁ[e@g\lh%n@l 20%P re%@rgof WS s 1§Cop&399;lé§e the
disease is notoriously difficult to diagnose in'its early stages. About 20

percentf@ﬁﬁp@ﬁﬁ%ﬁ@§6%}@ﬁﬂﬂeﬁerable di sease [stage lib or less] undergo a
"curative" resection and the 5-year survival increases fromless than 5%to
15-20% [0005] Pancreatic cancers can arise fromboth the exocrine and
endocr i NRTP9Y, ) QFFofr PV ENTEORpnNCreatic tumors, 95% devel op from
t he exocrine portion of the pancreas, '1ncluding the ductal epi t hel i um
achtar cells, connective tissue, and |lynphatic tissue. Approximately 75% of
al | pandP@R i Thearescronericreurclaist timpratihdo fbadetortinedkbioharttie pdriét eas,
15- 20% QEHEsid e A o L, PANEL $3%caAP Do B QY LC O bdlrsl REREAL L
[ 0006] Recurrence can | ocal (1’'n or near t’he sane place it started) or
di st ant degprseanzene, m@arssansld@th [asligghesitg apaee; ,ﬂl@m@ertlc@lrarlbem@:)reatl\i\hewer
pancreati ¢ exockine cancer recurs, it is essentrally treated the same way
as nmetastatic cancer, and is Irker to include chenotherapy if the patient
can tolerate it. Typically pancreatic cancer first netastasizes to
r egi onal §%gﬁﬁin0des then to the liver, and, |less conmonly, to the kings.
It can dB UWNR¥e surrounding visceral organs such as the
duodenum stonach and colon or netastasize to any surface in the abdom nal
cavity erd ) m nous
cavtty, Noshapeitd 2GRl SRLeTH ARELAER ISRy TSl 1 R P
netastaeedxaﬁanenéain@Jmaa@emmmn@bﬂnnmhythemdSMEsmzesom@xb@nemd@@ﬁmﬁ] Two
cIrnrcaIfqgﬁzd%%%hpgsr$9&t%0gxiIe%nage gencreatrc cancer test are for
preetrnrcal dragnosr 'n"the a% %dﬁﬁf hi gh-ri sk popul ati on and
di f f er erodca] Peageari Gned it hie &yﬂbtlmamor @auﬂoﬁwaatdrmﬂateahﬁat(hl mrthea]SAut ility

sy ot onbE I R G PR Al Tont's THEPEUSF B 4R BTt B, A0 hew

](c:as es f)ﬁntﬁr&él&[(ﬁatd tﬂille] Q@-%Cbeﬁubjél:tet eh@rb'kiﬁér h ﬂcuZQri\Qt” r@Bdiod ﬁh@@@vrlﬁkﬂﬁiﬁk‘?iﬁeb@@net i Ccs,
am ily_hi chronj c panere snoki ng. an [ al cohp

consunpt PGH; | Reisader dhtephaicore @ %rlégﬁpetleaﬁher is ggeege erstogher
flbrOSI%5%TB@ah§1ﬁﬁ@ﬁ@a&nﬂhk%KmbﬁéeQﬁenm&@mﬂ&k&dn@&whﬁ&h@@&ﬁ&h&m&ﬁﬁklng
<25 per day is 2x risk, >25 per day is 3x risk AcC | . nmore than 3 drinks
per day °giw#aes Abgtf29Ingraenisy Hatiere aéd "opgablEy digase bkage 1R Filpgrndege ee

rel ative #ibh & hesdii Sease disves: @rméra,mrk@rae@s%m ﬁsthrae 5% dohisGgt i ¢ fibrosis:
31x risk BRCA2 genetic nutations: 10x risk [0009] In the asynptonmatic but
at - ri sk [(J8¥lI Zeaaenticreattres edysarie droof beh 1&f Peering end endssrinngorpanacfi tgem t he
cancer i npl t 0 y This is
ey S Be f BRLREHE fulhey D8 (LU ko YR RUR LR T P s case
t he proportion of patients eligible fgr curative surgery. The current cure
rate of 20%in the 20% of early detection subjects is only 4% of the tota
popul ation. If the eligibility for curative surgery increased - by early
detection in the asynptomatic population - fromthe current, 20% then the
curable total would increase, as would the nunber of |ives saved per year.
Si nce pancreatic cancer is a |low preval ence disease, even in this

hi gh-ri sk popul ation, high specificity is an inportant attribute of a
screening test. Alow false positive rate is essential to reduce the cost
|ncurred by unnecessary follomrup procedures and reduce anxrety for t he
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[0016] Many of these nethods rely on or require sonme type of sanple
fractionation prior to the analysis. Thus the sanple preparation required
to run a sufficiently powered study designed to identify and di scover
statistically relevant biornarkers in a series of well-defined sanple
popul ations is extrenely difficult, costly, and tinme consum ng. During
fractionation, a wde range of variability can be introduced into the
various sanples. For exanple, a potential marker could be unstable Co the
processmhﬁh@1memuaatﬂmmkbnno&mmhedmam&emdm@umﬂwben¢hangedm mﬁempAppriate

aggregation qr ation could occur verte

contan?ﬁ%??%% ég%lggg FmgﬁﬁwFWu@as%mghvehPﬂgesdbtrrwc Qﬁ”& an |b|pated
in ear 5ot seas e th[e@;@&l?bf it paScrdsd@ldys-auds eplue ch tHaatil.bi omar ker di scovery and
detection pethods usinaﬁ;heie t echnol ogi es have, serlgrs limtations for the
i dent i {9094k | BFFUEF G BYHSSIOIE (B Indfek hsSermBge st PhAE T PRIEE: an

i nabi | id Yrah@ det 5 thd R abuRdansshchi enRhKehsea@Nedobdiy tankdyt fe@us0Rsd stently
cover the entire dynamic range of the proteome, irreproducjbiljity- in

sanpl eeﬁ@%e&sﬁeﬁ@déwwmy.aénla@ct@%%w HAEFT ot allikely ¢4 é]ﬁhéaﬁ%wthfirw and | ack
of r Obu%élgéﬁenpéantth@m@@% h@@'plcalﬁwﬁaheremt hess rsd et £8.sPAVE defbiHUuead bi ases
into the data. and not adequately addressed the conplexity of the sanple
popul anpdsasthen e Fhsdlivey appleopeanres sntholwgs ik eeretg drcthdvedestri bution
and ra qmléaﬁbcé}gl i fufiflad Ohel dRALIRY BfthMabidahs b e@agéae Sthfhi n a
target disedse population. [0018] Al 't hough efforts ainmed at the dlscovery
of newswafide &f flectbrdomingl envity kiér Berlanee! goeasl. ofscitey mepveskial arfeadbas ant he
effort ! Shidla ( BlQRRLKETSinf@hod Akl RS digeases
typi ca ?gg%nggﬁgﬁhgﬁgﬂﬁﬁfF%ﬁgpﬁﬁ§é%a eﬁic rg%Fﬁorgtgrlgg usualf& t hrough an
accideﬁhmk&muk&ﬂeweﬂymwhmbendwwﬁgwbasb@wresearch on soni c di sease process.
Based aver amount s, of ers wer e
publisﬁﬂgyﬁhgﬁogﬁ68§s¥% ?%Sfbr #%%ﬁ amx Béaﬁ%h/ |%%é&wrgﬂm P

t hese pigpesed thi asyapkensic, h@hembmpphamexmmk&ﬁeemmﬁdn@nmmedl@@sywaJ or

usef ul rnar ker.s e h Linical sanples
testedhﬁ?%WﬁﬁgughWVf@EaEggyé¥hgfOégPﬁlrgg etﬁm?mgﬁle ?waqge'%lonarker has
i n factodosenséreuiitheg idRatasymptbatichhighatsk wgnilafioealliconwamasn Bdimattédyor ous
with respect to the basic el enent Sti n,each _of th ears 1994
t hr ough®2B0s™ @ Pﬁﬁ“ﬁ?cﬁh§m§ﬂﬁghﬁ%ﬁﬂﬁ b(¥§?£§®&t) @ﬁsthﬁFS?hﬁusands of
refer eﬂﬁ@ﬁstdfﬂ I Bedn@dpdnoreRii TRAKRINE aﬂ@m@éhpmihbsmelummm 1ﬂge§,§aa;he sialererf ti me
frame owever, the FDA approved for diag nostlg1 % st, three new
prot ei ﬁaltsreeﬁaﬁwes andgrs gysticivepsisn Téginsreare Yk doh eeﬁéW%Pe t%i n hi omar ker s
were appr.o, 0019] Based SL94 Y. 0 bi omar ker di scovery
efforts, N mL ?8%+'t ngsyﬁggé% e%ng%ré%’§§%1§ at further pronote the
gener al unﬂ@aﬁﬂ.aﬁ&lemgamaihm@@f Aaf kiesss f.orldrisieaseaare rare and difficult
to find. Biomarker research based on 2D gels or nmass spectronetry supports
t hese nonﬁw@bWﬁ%pv héiwtdsafen relddive rmaibkide dlishape a@ivbee Ax ingesatd fi ed t hr ough

t hese appr hes er it is usually overl ooked that 2D gel and mass
spect r omét’ @ﬁﬁéﬁghﬁﬁmb Begr g *hst are present in blood at approxinmately 1

nM concent Rk and, higher;oand that this ensenble of proteins may well
be the | east l?%&F to changeanth di sease. O her than the instant

bi omar Eﬁfogfl ﬁP&\é%%nﬁbﬁ%@Bﬁ'ﬂ atpfﬁs@tlﬁgmaﬁorbhlohsaratsehceda)%mﬁe@twe@b@&rmgir ns t hat
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pat hways,{ fe. %leegn&%m ehﬂyh@@ytlonwhywhq@&beageqaé p%%ﬁ%)’o‘? Gl nate in
or are starte secreted proteins that work locally within the pat hol ogy,
for exdmﬂweﬂgT@Mmh@ﬁaeﬁorsTé¢eu@emﬂeved%@@f§@%nnhh@é0%hé<ﬁépkkéﬁ@@bn of

ot her cegl t.h ot r rd off

t he innﬁ)e s§§ ﬁ?fgﬁgﬁsgggﬁom@aﬂTlIpﬁwGL ?HE §§§L§%§53%2%9g?%%5¥ﬁ5 wor k
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concentrations bel ow (even far be|OM/ the detectlon hunts of 2D gels and
mass spectronetry. Wiat nust precede“the identification of this relatively
abundant nunber of di sease biomarkers is a proteomc platformthat can

anal yze proteins at concentrations bel ow those detectable by 2D gels or
mass spectronetry. [0021] Accordingly-, a need exists for bionmarkers,

nmet hods, devices, reagents, systens, and Kkits that enable (a) the
differentiation of pancreatic cancer from benign conditions; (1)) screening
of asynptomatic, high risk individuals for pancreatic cancer; (c) the
detectlon of pancreatlc cancer blonarkers and (d) the diagnosis of
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[0082] Figure 4 illustrates the increase in the classification score (ABQC
as the nunmber of biomarkers is increased fromone to ten using naive Bayes

classification for a pancreatic cancer panel.
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[0101] One skilled in the art w |

lefi ned by the

recogni ze many net hods and

materials simlar or equivalent to those described herein, which could be

used in and are within the scope of the practice of the present

The present
descri bed.

i nventi on.

invention is in no way limted to the nethods and materials

[01.02] Unl ess defined otherw se,

tec

hni cal and sci

entific terns

used herein have the sanme neaning as commonly understood by one of ordinary

skill
devi ces,

in the art to which this invention bel ongs.
and materials simlar or equivalent to those described herein can

Al t hough any net hods,

be used in the practice or testing of the invention, the preferred methods,
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fully-. Additionally, an increase or decrease in the differenti al
expression of one or nore of the biomarke.rs after an individual has
apparently been cured of pancreatic cancer may be indicative of pancreatic
cancer recurrence. hi a situation such as this, for exanple, the individual
can be re-started on therapy (or the therapeutic reginmen nodified such as
to increase dosage anount and/or frequency, if the individual has

mai nt ai ned therapy) at an earlier stage than if the recurrence of

pancr efloing] cangitie Wasctiot ofdefee@ble dlidtidel b chsatitgal .forFuetdieicatontdlity at dhitf er ent i al
expression | evel of one or nore of the biomarkers infgn,indigidUﬁl may be
predi ctiHraligF FABPT Py ol g e ESHEHRE Btegses s P#1oeUl QPSR RECAFEaY ¢ agent .

I N mongk@ké. Mohd QicrBANEH BRALICHICANGE s {yBCHIlY RRGEraAlbzRHBGIBSSI OB inghanges in

t he bi omarker expression |evels may indicate the need for repeat inmaging
(e.qg., °F apeast “KOm) thespigrreass thrhdeltidr thsHacth dhe el C4Rcdr Phewi Vety or to
det er mgeh&mAgeE 00 GRAREES I dsthy €RLIRA est [1Qdiddderalee Gl @kn@Ny of the
bi onaar kers described herein nay' be particularly useful following, or in
conj uneiien falpyip. paéine aidsaostisnmesing reatdreselt bacrtigys el eprlityathe t he
succesgm%nghe treatment or to nonitor pancreatic cancer rem ssion
recurrence, and/or progression (including netastasis) follow ng treatnent,.
Pancr ef0i18] cBivomrket séetiverits, 2 mascilicndibeatestafeoinvayea ipttelhe adavtiitadrratii on of a
ther apgut).g (v 5%]egbu?ampQl&dvgt&%gﬁkauws?gﬁﬁf&m&n@&en% iSHIQESY p &fiddion SUT gi cal
resection of at least a portion of a. pancreatic tunor or renoval of

pancr eatmprand suntoupdivhgiot ifssusksifiadeilint spplakiion Bipmekdisaen orrludaer apy, or
any other type of pancreatic necer. tre t y I d any
conbin%CF%%M%fh?Hgggm%?gﬁt aﬁﬁ%fﬁf%fdé%h%%%@f”§%§§%?$?ﬁéb ﬁo{ﬁggégrs may be
det ect edo &ie ble@d strezom bemabt@eatic ceatnixate @rfromeyurioendies s t@dnduirdulgding ti nes
after treatnent uch as at riodic intervals or. e _detected both
beforec%%d”é??gwéﬁPéh?WﬁﬁtFF ﬂ?‘%?%%t?ae‘8§§P8%§?%nﬁq§§%$§“% agﬁ@yor t he

bi omar katiglly Ralantddndiskivaiial beovetialilé maicary fhehé mdiicatintveledfuspaneheat i c
cancer  progressiqp, remssion, or recurrence, .exanpl es of i.ch .inel nde any
of 't helthBr PO n DR paga sl R i R sPae S G Ede ot " he

bi omar ks ok &y tsERa kR Niffe & QAP aleEi it ot emekpk essidanvérentahg of thiehe

bi omar ker before treatnent; an increase or decrease in the expression |evel
or the®HilBHarReEdR It Beefalt i me point after treatnment conpared with the
expr esﬁj(ﬁ@] | @vglie@f ortrhenddis 0By k&h (@liz@Ninear dtk@ipttth Menpgl Bbmafke®rantir eat nent ;
and a differential_expression | evel of the biomarker at a S|ngle,t|ne poi nt
after tieaemerdiieaseofiparedindastl porse thees Bradeofve HECHIGRRPREFPIPIIA2] As a
specl f &n%ss%mlnﬁtry,t &tﬁg irtﬂhlgH@Js§%§rmeltl?o\ﬂ§.l ForfQflei@Md ngrl&ﬁ,eth@éeqqu@%@Nﬂescr i bed
herein can be detérmned in pre-surgery and post-surgery (e.qg., 2-8 weeks
after sung@pypﬂﬁéﬁunkuﬁﬂwbPaﬁh&1§§Hp&@@hﬂﬂhﬂ$@ég@@§éWP%K@H§AgE%ﬁwﬂker
expres§£(ﬂmggéng§gw&ﬂmRQ§wgost-surgery sanpl e conpared with the
pre-surgery sanpl e can indrcate progression of pancreatic cancer (e.g.,
unsucc@dbll Tsengdyy) twortiereasabelebopeases ik imithe bbicwr dedackier seasiprigssi on

| evel (s) in.the postrsuyrgery sanple. conpared w JRCe:- ry. sanpl e
can 1 nireard T EgP RSl SRR SR PR bl AR B0 G B OB
successflity bfya siapovpd tehesqpang redtmle plotuimr )Eor Siand brartranetyy sesendingtone
biona;@e&.levels iaqﬁ?e carried out before and after other Formg.of

t r eat mEHt O ARCR IMBEH SIS A e trerthE ST PO Re P A pY T Ry RISt P at i on of
a t her apput dben&gea brobdinsC aiReL o e taneiderh Odd34nd nalstigi tbiimmetiatetyesien-ng

bi omarker |evels as a siandaalqne di agnostic test, hiornarker |evels can

al so b&NUGRETeReE BF URCHIYR AT R 'QELBYIINAPPORTST S ORPEAST BIREFY Génet i ¢

| esi oNscr@éred 8¢ HRBMAHIILY of H1Btbodf-BasedeiuballdxViBs9f td MNEkRRSAEkgE hekb@fof an-
susceptibility of disease. (See ture Genetics 40,

) [ > See, e.g."knps et _al., Natt
616- 6221¥{2000 el oY P HodTDi S E o1 Pest GOty REPOHSFRIECINS a
st and- 300 %eazgﬁf%.%és! &)lutfl@%) thk QNBR&EL:. | @VE! SotdBe @hSRrR dARBIehNof

conjunction wth radiologic screening. In addition to testing bionmarker

| evel s as a stand-al one diagnostic test, biomarkcr |evels can al so be done
in conjunction with relevant synptons or genetic testing. Detection of any
of the biomarkers described herein nhy be useful after pancreatic mass has
been observed through imaging to aid in the diagnosis or pancreatic cancer
and gui de appropriate clinical care of the individual, including care by an
appropriate surgical specialist or by palliative therapy in the
unresectabl e patient. In addition to testing biomarker levels in
conjunction with relevant synptons or risk factors, information regarding
t he bi omarkrs can al so be evaluated in conjunction with other types of
data, particularly data that indicates an individual's risk for pancreatic



99m An exenplary nethod for |abeling amno acids wth technetium99mis
the reduction of pertcchnetate ion in the presence of a chelating
precursor to formthe labile technetium 99nprecursor conplex, which, in
turn, reacts with the metal binding group of a bifunctionally nodified
chenotactic peptide to forma techneti um 99m ehernotactic peptide
conjugate. [01941 Antibodies are frequently used for such in vivo imaging
di agnosti c nmethods. The preparation and use of antibodies for in vivo
di agnosidisg 4 ShvvelbndkROMAudAc ba@salidncediablaade aptythotiaesn whbDo apeeifical |y
bi nd any of the blonarkers |n Tabl e 1, Col can be inj ted into an
i ndi vi SIAPICEUE 3B CTERISEOT R rgwéwg%WFﬁpﬁe\Wﬁ@“Bfw ghé%?lfgl grdiza5i9Hcr eat i ¢
cancer Jan 1]9@% 863l &R 601y E?ent t@y @Jd(tj i b aies E)[![eQ{EB-%tKEl ertﬂﬁ@@u h&@r Ei heI
rpose o agnosi ng or evaluatin e ease sta o] ein a
Ther | it it Ml D et ooy 6 i B CEB oG oS! FHagn iogal | 1y o
be usef. ASiRr SV AHSHKhOR SRS HaveleRGAhEIZ AldQR: HuntiliRed. plghs, BEY MdS
determnation of the spread of the cancer. The anpunt of |abel within an
organ ot  ililsiet abiorchl Vidwimdercersny-heaed oRPefchenE PrEsBat diserenibsanice of
such 1 FPavea oGkt SR ol RN B B R AR e ot s
used t0>nﬂemhimymaa@éwps@umaﬁmbuﬁmnqﬂewkﬁe@dlaméﬂfiﬁﬁﬁa@%é‘n@ﬁﬂiﬁﬁ 2 (and
therefgre binds specifically
appropglgﬁlenf IBF @Sandn$ﬁmégﬁégﬁ%ﬁ%§&g% ﬁ%§?$$59 1%%&%%EtgdB§¥ havi ng
pancreatmgmmaMEbndlmmmmmma@besaﬁqnﬁﬂwﬂngQMBMQWQanai6mmaw heghnartker, for
the purpose of di agnosi eval yating.the pancrea n tus of the
i ndi Vi é{)}%l reagltaﬁlts ?r u Jectqg {)StTI} .1aLH)% \axilg')ﬂ%técfn ﬁ“ea&e:l%o%.ggkﬁgﬁg VC\I/I%te 1§stt e i magi ng
ﬁDda|IbMﬁh@nﬁEpﬁﬁéﬁkmﬁ&nhﬁ&Mk@MQlM@dﬂﬁ@ﬁﬂhﬁﬂOMBﬂca|Izatlon of the | abel
perm t na j.on of t read of. the cance of .l abe
et i nioaBbr bk o Uit Qo2 wSPar POrS b rrPRAET ot e DI aSeite or
abSFSCﬁ)QE&&@B@@FﬂﬂﬁzEK%FM&T@@Mp@ﬁm&L&ﬁU®?1ﬁpﬁﬁﬂfﬁﬁﬁmfﬁ?ﬁ@dawﬂagmyg agents
cou ave unigu nd advant ageous characteristics relating fo sue
penetr %\Tsi‘cc?ﬁ ¢ i@%ﬁh@ 2 SEPYST EPHRICARY ARt PR OB A S6IHCS Qg%t L"ﬁl(?é‘leaand

sel ect karhdly p(ﬂﬁlle{%féﬁpf@re§ﬂerh&y atrhert, é038giang tiagepismild I06he Buehnbeahni ques may
al so optionall per f or ned with | abel ed oIIgonucIeotlde for exanple

for detetetpess %fwgaéﬁéy ENpeBEPGed MO UGHT G RY Wi P h &t s @Reigntial

oli gon%h@?&du@f@e un-g%%qomﬁéﬁgﬁs AL HSBHafi @ ofit e Bhilckt claiﬂgrb'tehz&%Ed en, for
exanple, with fluorescent nol ecules or radionuclides as the label. O her
met hodepiepriadetessepben of digeerezasiopredd pemm and ipdeertnbangiasmgl@ingdisiect i on or
the aCqu‘{d B%L19£n@t11L1§BQJCEI%rthQ%%le c[]QngQ intt%[b%ﬁ% JBN@Lale type of imaging
technology Is optical 1 nmaging, In 'uorescent signals within the

subj ectOOéﬁ}e Belts ecdedd atrgrtad tbﬁpﬁtbl@radtrkdeﬂwc@éefr hat deiscteont methads winat thesesubj ect .
These ?ecgn Ses TRV, Qe%ogéj ﬁmgtgtlghcst fgra#h le%[ﬁ% (o) n&edI%gétR’r b15r9arl%r9| Yippfescence.
Inprovenent§ n the sensitivity o tical detection devices have increased
t he usbmubhessm&deom ingallity ‘rmg@tﬁrg l@\@abmrmlame\/lomdaraqﬂ, ingbiigsty®nsif-0198] The
use of vi vo nol ecul ar bi omar 19; LS. n ing for
cllnlchgyf?% he?§?6%§wnnﬁ”m' 5%%8 g%%h idryuﬁﬁméﬁgbmégmﬁféh%E%Iglcacy in
trlalSa&bﬁa@emmmﬁMGﬁfm&hﬂhﬁﬁ@ﬁ&mﬂﬁﬂbandhmkaM@bdﬁmﬁ@&ﬁhg&ﬂﬂbdeanﬁent with a

pl aceb for hose di seases, suc cl eros ich such
Dr ol ongiset TUSt HER( Ay D oGl der da e el BEAT Al T GusLe GHABrE. [ o100
For a pevi awsehpethgilati@shntiqueg apisegridk cdliow, inNaty & tMadikeidstionband465- 469,

2009. Determ nation of Bjomarker Val ue i ng . Hi stol ogy/ Cytol ogy. Met hods
[ 0200] TREPMEFAP LS ER thdeBgﬁgl{@Pééﬁln‘d@t%}aWB@iem F P t@f&f%ﬁ@ﬂf? %@&%){@%mm es may

be usegho1B] hirsholRGimeak aBhedCitial Q@isaly JTekhads .ASaPhrnsel-actdvoRotepends on
the primary tunor |ocation and sites of nmetastases. For exanpl e, tissue
sanpl e&n ($oreapkdispdips fhe dliore hawelires latgsivr arers LENB oMtk éﬁr Bigish

cytol 0a%éas&%@&}y%%eehh@enhﬁgeem% 2 BAAOBEORES cf, 8L 09 REE:h an accidental

chol angi opanér eat'ogr aphy ( ERCP), or endoscopic ul trasound (EUS)-gui ded FNA
can be used for hlstology scites or peritoneal washings or pancreatic
fluid can be used for cyotol ogy. Any of the biomarkers identified herein
that were shown to be up-regulated fee Table |, Col. 6) in the individuals
Wi th pancreatic can be used to stain a hlstologlcal speci nen as an

i ndi cation of disease. [0201] In one enbodi nent, one or nore capture
reagent/s specific to the correspondi ng bi omarker/s are used in a
cytol ogi cal evaluation of a pancreatic cell sanple and may include one or
nore of the following: collecting a cell sanple, fixing the cell sanple,
dehydrating, clearing, imobilizing the cell sanple on a m croscope slide,
perneabilizing the cell sanple, treating for analyte retrieval, staining,



1 tion of the nodel requires estimation of two paraneters for each

cl ass-dependent pdf, a nean /4 and a variance 02, fromthe training data.
This may be acconplished in a nunber of ways, including, for exanple, by
maxi mum | i kel i hood estimates, by | east-squares, and by any ot her nethods
known to one skilled in the art. Substituting the normal distributions for
and into the log-likelihood ratio defined above gives the follow ng
expression: [0244] [0245] In (1)(1 p(cl Once a set of ps Ecirca 2 been

defi nediswver}lvhilja d))iné ¥hsic ©bAES o (6hhe dls@B&ip@ce‘&S haxe! on thé QlscEaG huinpdfichi N each

- p(d) fromthe training data and the di sease preval ence in the popul ation
is speérmli agourthal %véé detpaBagicrs wie peblistipd (o apsspiiechey dadiifPnd 2used to
cl assi fy, URKROWN NATRE BRsdbibPbsBEBSHE AL sV RIWMES. he[v@%@‘@lee;[ benrpged &y mnce of
the naive Bayes classifier is dependent upon the nunber and guallty of the
bi or napketesi hseress, pomsribubtcamndhe paplh npheer off s5954 sapplentesiedgrevidsi omar ker
per f or 5“11 mesm%agk 6ot de la P%ﬁé%%fgfbﬁm%? hbRNAOGALE Vs FAQY)s, s defined
in It a. assifier performance netric 1s defined as the
area und@ﬂMkhe&mgeeNvenOb@@n@@owﬁch@mﬁtveﬂmé@$QGQM@W%OQ$@m§WSdﬂp@ﬁﬁect
classifier w LI e 0 an @ i@ ge, wll
have a tlst(c%o 58’% 9%?1@1?0%}1%8&% Sr?:; %gﬁg%f S%lteh 3 g}c?%srt@ g%%:“e Eéqt &%gsﬁmﬂ%{%@s ets A
and B Qﬂﬁ&ﬂﬁ@@uimdanﬁmmﬂuhssWNEPVMEbﬁlIﬁnﬁ@tﬁﬁ&apxtﬁw4ﬁm&xﬁmﬁBﬁTﬁ#i)|,
\é\TEStCIhI Eéﬁfag)ﬁroix 34]%631% 9&3{1%66%6 Sgﬁ%llelgln(@;g.lpmq%fl ngrr{ajrlgee?s a, felé{{n“elih}c in se 'eral

obser v@daromnsnof] pioseitlebimaddrsagsre kgyroeX) = - Erx,<," where /x,]], i s t he

i ndi cator fupction, 77, eq i < S otherw se
equal h§18f §%88?f%”F$%%(ﬁ§ﬂéghgﬁH%réamH%hﬁ%%é’ﬂgPﬁggﬁmbhwmﬁmfawvhere a
KS-disbaﬁqquﬁathMMMmahﬁsmbnaheg@eHﬁnmmfmammﬂgmmﬁ%mmhﬂagﬂnsmﬂ@eaﬁﬁ

overl ap. . ition of subse rkers mnth ood KS di stances
(>0. 3, FFHH Cgi‘aiﬁbté‘) g\‘/ﬁfdﬁom?r ergrésr?é?c %3‘3 %)\ﬁg%toﬁ&‘aéﬁ Sé’§"stf RCE (s

per f or gREC Rotidns.t Nerys Eéla/sesamem)tdnyarpedglagjvenrwekeaeﬁtlaéclemrmgap@esée%r@a]ets he first
mar ker . Using the sen5|t|V|t plus specificity as a classifier score it is
stralgHPV%F&a?H‘FBQBeﬁéﬂ%%@d QH%$ o4 S5 FRECEPRLET PPEFE RPtHS4M%ar i at i on

of a gregyedl @oddihMapbAxare8dY Ak g&ckitiNohS aRNYigleth GQ1I thBMthaked-0l | ows
t he problem sol ving netaheuristie of making the locally optinmal choice at

each sblagé Piiteins pioe 8ge b lfephidrchyta tengl sishidissisei h%ﬁhﬁr)fhflnﬁwgrsfwe
a'90r'BBHbﬁ@PHQ&&QwQ@ﬁ%nﬁe&%nb§mﬂ§&ﬁ&&&%ﬂmbﬂx@§&ﬁ&hmtﬁaﬁ%@mﬂéﬁjﬁqur'ef'Y
all single analyte’classifiers are generated froma table of potential

bi omar keeels meatiradedn expressiop devels Rextuch liver prosaitishiensadpdictiesifls of a second
anal yt epehy, Qf Qr -

ot or R S BgblR ERRTBALELTA! SuR00l Kb oo RbRRRLbLEL B S,

| er exdnplie] pahwhﬂvngamdw1owraﬂn%mﬂ@istwﬁ$$1mmgswbh@:WMké@ﬁWaM%ém

%hctawn @otklgr

cIaSS|E|er xpl or usi his hew |ist he..be
St %
cl assi |é?§ho%% (X(“mEQeO““tHg%E thousand °of "t nese.  Thi's process

Contin&ﬁsuUﬁEUk&Mﬂ@QSE@W@h@]%hEmzpéaksﬁMBuDWMb©ﬁmh$nﬁmad@ﬁ@f@O&@i8)aS

addi tional. narkers Those hi.gh scorin | assifiers t renaln
frer Convalphnte S BRtuE Ee il e ol T thker PefioBeprtpRime s UM o
intendedhusedyEnﬁsemampth&nnmaﬂebdmagn@&hhﬂh@p@bbdahn@mpmﬁWQﬁsmkars with
a high @fnSIt and ggfest S eCIfICIt¥ may be nnée(£e5|rable t han nodest
sensi t FYAEY% ahmjﬁs SBHLIETSPEY TR GUHr PR oS0 "B TRaE PEn,

cl assi Hi1er Sewh trhy Beldih)Ofhe SPRGHIEH Binity oADD gals A esdss S@RGbhbY. t WhaByhule nore
desirable. The de5|red | evel of perforpance is generally sel ected based
upon aPtragétoidntitation fﬁtilissrflatW@V FRdE e PBRE 0? HEcae RPERTSES 3 Ker

posi ti vemianedal 8 AedabiyYesoldRtar CHiR BRI PHBERI LM bR byt dTe dpar ti cul ar
di agnostic application. Such trade-offs generally depend on the nedlcal
conseqeenessretroaistier ror, either fal se positive or false negative. [0249]
var i 0Ufo3t el Rl GHESA AL hAONDnh fkolsNfiobhs, AR DRI QK Ethd O
generate ny pote l'assifiers froma |I'ist of biofarkeérs using a nave
Bayes classifier. In one enbodinent, what is referred to as a genetic

al gorithm can be used to conbine different markers using the fitness score
as defined above. Genetic algorithnsbare particularly well suited to
exploring a | arge diverse popul ation of potential classifiers. In another
enbodi ment, so-called ant colony optim zation can be used to generate sets
of classifiers. Other strategies that are known in the art can al so be
enpl oyed, including, for exanple, other evolutionary strategies as well as
si mul at ed anneal i ng and ot her stochastic search nmethods. Metahouristic

nmet hods, such as, for exanple, harnony search nay al so be enpl oyed. [0250]
Exenpl ary enbodi nents use any nunber of the pancreatic cancer biomarkers



EXAMPLES [0291] The follow ng exanples are provided for illustrative

purposes only and are not intended to limt the scope of the application as
defined by the appended clainms. Al exanples described herein were carried
out using standard techni ques, which are well known and routine to those of

skill in the art. Routine nolecul ar biology techniques described in the
follow ng exanples can be carried out as described in standard | aboratory
manual s, such as Sanbrook et al., Ml ecular Coning: A Laboratory Mnual,

3rd. edis thgptlzlﬁb@:l&)i thg dl‘f@felﬁﬂﬁtidﬁaﬂ@ﬁlﬁfr&rt& ci@sSBom GCohigh SpHitRYs; By Lekn- N. Y.,
(2001). Exanple 1. Miltiplexed Aptanmer Anal ysis of Sanples [0292] This

exanpl BeetavPhEtichishiitl ingiviekala for anmsrcatis saipen s dhe Grahar yZ2eneRdisanpl es
and Coptal Siorh Qe NGl (R0 £do5854 AMeQhrctilebiomar kers set forth in Table I,
Col. 2 (see Figure 9) and the-identification of the cancer biornarkers set
forth in Table 19. For the pancreatic cancer, |lung cancer, and nesothelioma
studies, the nultiplexed analysis utilized 823 aptaners, each unique to a
speciffELMk&héﬁ&fi 293] In this method, pipette tips were changed for each
sol ution addition. [0294] Al so, unless otherw se indicated, nost solution

transf WO%ZP”@'h%ﬁe@en?%@bﬁéaQ&% irgtﬁﬁlgs g@ﬁla%fs}!\%lekhﬂ@aga s& dgﬁgeg,n@@teﬁjspmk FxP.

fit
Met hod ™ st eps manual pi petted used a twel ve channeifé P200 Pi pett eman

(11 ai npmd kivsfor Gheedttectiop pad d@gkpsdmnef, calay and)moss sardeHani reecRHei @ated. A

cust 0 _ a3, RBLT, Was. RLERALEL I IAUS e SATRLLSEDY 40 MM
HEFTS%%%IO%%E%%%ECI? %\S%IltK%]P, "M Mg 2, 1 HI M ET %I% 7.5, A custom
buf f er amef ehickds tlescabedSBI Betwasn gixepaleed Bu- lsowrsee apdrparibsbadgbig0atkeaM | | Er ES,
100 Ri it a,. 5 . sl ens: r d at
S R e R S Ok RS R S e

Apt anmep!f BnoektiSoinutri loemfr8@9 6hat For uapt &rribe detatticnoutd degphot o- wheavtab] e
biotin |inker, custpom stock aptaner,.sol uti for 9 % and..0. 03% pl asma
wer e p?aenﬁ%{raesdweéltasfx%r enréuén(r:lbtelr a ?agﬁeribﬁOIPi&gigqa?,m%P 6%‘&) V\éﬁgri% %&K\% grllﬁd

appr opHtiagicgis pii @ii@ec heaygdob)ly. birotdemyyiat ebesp hiamersys, wher 80theteine Swobt ant

priner. concentration was 3 tines the relevant. aptaner concentration. The
pri mer g“ﬁi}‘ﬁﬁiogi";]é‘ag’f% SEPPIe,Pers s B R 8@?%5@88% Prg apraner . [t’%297]' Each
of thelod, fe@onapiranie. Tl itonsfones@ediol tihgdt sie pareatiehybidmatkdrntisoolexi SB17,

0. 05% Tween- 20 (1500 /AL Pf ﬁx stock into 4500 111, of 1xSB17, 0.05%
Tween- SPPIPGE SRPRTRD ZPBeS BRCRAPFAFT GHOMEREh di | uted aptamer master ni x
was t hemagp! inthile 120 Pif, the Afribbd hEndeadicNdan&E e GRPs b esiangbndriought to
95C for 5 mnutes, followed by a 37C incubation for 15 m Eutes._ Aft er

i ncubafiftertingiied glagnefing RiBEstioINEd pBRYP fHy2e deurpat bR MYt ha BosEE Omast er -
M X Ve B EA NIRRT 1AL Bardtr L8298 bibRHEEss (BRNGhrSAsdll las @fpael SKbiBRRARRI N X
(for all three m xes) was manual |y pipetted into a 96-wel | baid plate and

the pl &rec Fojididdul marhse of Pyt pledpmerkeiieigs Beerggeniiier, theglchecdemped |

| ybai d gﬁh%tsg%f LGk gl Vb dial, ARLATEN caf QRGEDNI AL QR WR AN st D1aliG2981 2.
Assay Sanhpl e PPeparatl on [0299] Frozen aliquots of 100% pl asma, stored at
-80C, wefrenpl teed danaldscf warerinpdiflirahess in Ohqriemielt efsthe FHasked bisanpiers: wer e

pl aced,on i.ce,. rtexed (set on 4) for 8 seconds and then repl aced
on icepw[lﬁ%bs]m%e[g%)lb/g{%a\efl%]t’@e'sol ution was prepared by transferring 16 pit of
sanpl e[agihgHawedl itléls o8lydlyaning thesypammirrgsql ipetarber idantibea@n wethoddygbai d

pl at es ach well cantai pi 64 ft of. .t he, appraopriate.s | e_diluent at
he (o berashrd® v Gane rduNRanh ot b R ARG P Bk RERY et oy
pl asmajfromThiagzepluather waisdistlanlddaang baeiously ibkert diegrexit cithangd lewihgloutnbon st eps

were initiated. [0301] To .comence s | e.and aptanmer equilibration, the
2006 salpiies BREFatGae Bt {81 SRREPTHgbreSAa B RMaT0H LT Bk Da wher o
it wasdptixed HyiRi ek tdisdgetp aitthc v Wiatih cdoli@stO6- wehhripi piedob-@y .frofa 2%

sanpl e was then prepared by diluting 10 pi, of tehe 20% salrrpl e into 90 4 of
1x St 31 7ondgicgsdgrriast et cNaRe It @eritnd BATIRYENEPEVBE SYHE" HES UF1UHAt "2% sanpl e
into 1%nﬁgcti&ft01}g&§lg§%gth0@§95% Tween- 20 nmade a 0. 06% sanple plate. Dilutions
wer e done on the Beckman Biontek Fix P. After each transfer, the solutions
were m xed by pipetting up and down. The 3 sanple dilution plates were then
transferred to their respective aptamer solutions by adding 55 fiLt or the
sanple to 55 1tL of the appropriate 2x aptaner m x. The sanple and aptaner
sol utions were m xed on the robot by pipetting up and down. [0302] 3.

Sanmpl e Equilibration binding [0303] The sanpl e/ apt aner plates were foil

seal ed and placed into a 37C i ncubator for 3.5 hours before proceeding to
the Catch | step. [0304] 1. Preparation of Catch 2 bead plate [0305] An 5.5
m. al i quot of MyOne (lnvitrogen Corp., Carlsbad, CA) Streptavidin C beads
(10 ng/ m.) was washed 2 tinmes with equal volunmes of 20 tri M NaOH (5 mnute
i ncubation for each wash), 3 tinmes with equal volunes of |x 51317, 0.05%

~ o~ [P — P —



[ 0360] The nave Bayes classification for such a. nodel is given by the
foll ow ng equation, where p(d) is the preval ence of the disease in the
popul ation, In ( ICNV =in (a )2 (xi - /Jo )21( p(d) p(d) , appropriate -
to the test and n = 10. Each of the ternms in the summtion is a
| og-1i kel i hood ratlo for an individual marker and the total |og-Iikelihood
ratio of a sanple 2 being free fromthe disease of interest (ix. in this
case, pancreatic cancer) versus having the disease is sinply the sum of
these Iqdsyi gyal mt&fe%pefet Sthd idsemibb N RLLIAC SAUR Sok Mot PRerPLRVAbLBNGE of the
di sease. For SIHEWICI , we assume p(d)p(d) 0.5 so that In0. 1 - p(d)
[ 0361] fGivsenitlzen alpnk noWh vasrp Fenbiesiur menendsh PREGERFUMNdes P @aEH! 8 t he ten
bi omar focoh detrddeslina POy oBufhionlsy Lhe
cal cul S gathe e dtePelugd daflr toriperk el SR Gl LGl
conponemaemconwmmeqn@muhem$égkMHwebmheedcpaﬂnmmﬁmﬁG@R@eaéeKme¥Quebtontro
cl ass are tabul at e co ted fromt r | e 16 and
t he vaPuesﬁﬁ?ﬁfw’%Ee%§mﬁf83)tengfngy abafenhXHﬁrﬁgl%EEESE ?€§%?§ - 3. 044,
or a |pkﬂkk&ﬂdﬂﬂmflbhﬂngwﬁkﬁashb@dmbh& dmseheeﬁmbmeugﬁhanhgaphewdlsease of
21, where_ likelihpod ' = 21.. The fir ues hav
i kel | 3%@§Mﬁﬁﬁﬁ %%W@%gkgﬁF%ﬁﬁ?%ﬂ?ﬁgk 4§§ge§ 8ﬂ§w{ 1n%¥a%3Frh§g§ > 0) but
t he reﬂﬁﬂﬁhﬂgoﬂdhhﬁmﬁbkﬂhﬁea%ﬁﬂaiHm@ﬁﬂﬁg$hﬁﬂ&ﬁycﬁmmﬂdl&b@ﬁ&Mﬂhﬁﬁhﬁ contro
gr oup NU|tI |.i kel i hpods toget her gives.t results as that
Thown stk PR e ot bR e R R A Sl T D BB Y Fom ¢ he
di seasebsthtifrACIERD, FhBst&RNRE @banel ifiagny 1he el thole bpapt Frahi @Acredtid he
training set. Exanple 4. Greedy Algorithmfor Selecting thomarker Panels
for C &s¥tfiers. [0362] This exanple describes the selection of biomarkers
from Tajug] 1wiele RortamRANG! SledchBld paRrd8C Used:r afnehsshid @kfil iabnamy: of the
met hods descri bed herein. Subsets of the biomarkers in Table 1 wer e
sel ect 8efeBSEDM SPERSTS PPAERIE icaicet: Wt dy 56 ¢15p 8FsF B frehsEd? oT e i Mod  was
al so uged,ti gleQQ&seLsmtmle W Glic RRLBNGib Ahr kBB E R S MBH Qcful&d AGi8d Aswhibomar ker s
i n Exanpl e W& %' e nmeasure of classifier performance used here is the
AUG anpes fieperterecl bfs, Brigus enhadimepise| thpdsterbamtiggtionm 9 oie @mbEsdem (coi n
toss) %I{m&r{g 1€hio aﬂs‘etsamﬁegleﬁ OISR tmb@&oﬁenggmmmefierﬁg&me&}@twn 0.0
and 0.5 clPassifier wth better than rand om per f or mance woul d score
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vidual, the method including detecting, in a biological sample from an individual, at least one
biomarker value corresponding to at least one biomarker selected from the group of biomarkers
provided in Table 1, Col. 2, wherein the individual is classified as having pancreatic cancer
based on the at least one biomarker value.

[0029] In another aspect, a method is provided for diagnosing pancreatic cancer in an indi-
vidual, the method including detecting, in a biological sample from an individual, biomarker
values that each correspond to one of at least N biomarkers selected from the group of biomark-
ers set forth in Table 1, Col. 2, wherein the likelihood of the individual having pancreatic
cancer is determined based on the biomarker values.

[0030] In another aspect, a method is provided for diagnosing pancreatic cancer in an indi-
vidual, the method including detecting, in a biological sample from an individual, biomarker
values that each correspond to one of at least N biomarkers selected from the group of biomark-
ers set forth in Table 1, Col. 2, wherein the individual is classified as having pancreatic cancer
based on the biomarker values, and wherein N = 2-10.

[0031] In another aspect, a method is provided for diagnosing pancreatic cancer in an indi-
vidual, the method including detecting, in a biological sample from an individual, biomarker
values that each correspond to one of at least N biomarkers selected from the group of biomark-
ers set forth in Table 1, Col. 2, wherein the likelihood of the individual having pancreatic
cancer is determined based on the biomarker values, and wherein N = 2-10.

[0032] In another aspect, a method is provided for diagnosing that an individual does not -
have pancreatic cancer, the method including detecting, in a biological sample from an indi-
vidual, at least one biomarker value corresponding to at least one biomarker selected from the
group of biomarkers set forth in Table 1, Col. 2, wherein the individual is classified as not
having pancreatic cancer based on the at least one biomarker value.

[0033] In another aspect, a method is provided for diagnosing that an individual does not
have pancreatic cancer, the method including detecting, in a biological sample from an in-
dividual, biomarker values that each corresponding to one of at least N biomarkers selected
from the group of biomarkers set forth in Table 1, Col. 2, wherein the individual is classified
as not having pancreatic cancer based on the biomarker values, and wherein N = 2-10.

[0034] In another aspect, a method is provided for diagnosing pancreatic cancer, the method
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correspond to a biomarker on a panel of N biomarkers, wherein the biomarkers are selected
from the group of biomarkers set forth in Table 1, Col. 2, wherein a classification of the
biomarker values indicates that the individual has pancreatic cancer, and wherein N = 3-10.

[0035] In another aspect, a method is provided for diagnosing pancreatic cancer, the method
including detecting, in a biological sample from an individual, biomarker values that each
correspond to a biomarker on a panel of N biomarkers, wherein the biomarkers are selected
from the group of biomarkers set forth in Table 1, Col. 2, wherein a classification of the
biomarker values indicates that the individual has pancreatic cancer, and wherein N = 3-10.

[0036] In another aspect, a method is provided for diagnosing pancreatic cancer, the method
including detecting, in a biological sample from an individual, biomarker values that each
correspond to a biomarker on a panel of biomarkers selected [rom the group of panels set forth
in Tables 2-11, wherein a classification of the biomarker values indicates that the individual
has pancreatic cancer.

[0037] In another aspect, a method is provided for diagnosing an absence of pancreatic
cancer, the method including detecting, in a biological sample from an individual, biomarker
values that each correspond to a biomarker on a panel of N biomarkers, wherein the biomarkers
are selected from the group of biomarkers set forth in Table 1, Col. 2, wherein a classification of
the biomarker values indicates an absence of pancreatic cancer in the individual, and wherein
N = 3-10.

[0038] In another aspect, a method is provided for diagnosing an absence of pancreatic
cancer, the method including detecting, in a biological sample from an individual, biomarker
values that each correspond to a biomarker on a panel of N biomarkers, wherein the biomarkers
are selected from the group of biomarkers set forth in Table 1, Col. 2, wherein a classification of
the biomarker values indicates an absence of pancreatic cancer in the individual, and wherein
N = 3-10.

[0039] In another aspect, a method is provided for diagnosing an absence of pancreatic
cancer, the method including detecting, in a biological sample from an individual, biomarker
values that each correspond to a biomarker on a panel of biomarkers selected from the group
of panels provided in Tables 2-11, wherein a classification of the biomarker values indicates an

absence of pancreatic cancer in the individual.
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vidual, the method including detecting, in a biological sample from an individual, biomarker
values that correspond to one of at least N biomarkers selected from the group of biomarkers
set forth in Table 1, Col. 2, wherein the individual is classified as having pancreatic cancer
based on a classification score that deviates from a predetermined threshold, and wherein
N=2-10.

[0041] In another aspect, a method is provided for diagnosing an absence of pancreatic
cancer in an individual, the method including detecting, in a biological sample from an indi-
vidual, biomarker values that correspond to one of at least N biomarkers selected from the
group of biomarkers set forth in Table 1, Col. 2, wherein said individual is classified as not
having pancreatic cancer based on a classification score that deviates from a predetermined
threshold, and wherein N=2-10.

[0042] In another aspect, a computer-implemented method is provided for indicating a like-
lihood of pancreatic cancer. The method comprises: retrieving on a computer biomarker
information for an individual, wherein the biomarker information comprises biomarker values
that each correspond to one of at least N biomarkers, wherein N is as defined above, selected
from the group of biomarkers set forth in Table 1, Col. 2; performing with the computer a
classification of each of the biomarker values; and indicating a likelihood that the individual
has pancreatic cancer based upon a plurality of classifications.

[0043] In another aspect, a computer-implemented method is provided for classifying an
individual as either having or not having pancreatic cancer. The method comprises: retrieving
on a computer biomarker information for an individual, wherein the biomarker information
comprises biomarker values that each correspond to one of at least N biomarkers selected
from the group of biomarkers provided in Table l,- Col. 2; performing with the computer
a classification of each of the biomarker values; and indicating whether the individual has
pancreatic cancer based upon a plurality of classifications.

[0044] In another aspect, a computer program product is provided for indicating a likelihood
of pancreatic cancer. The computer program product includes a computer readable medium
embodying program code executable by a processor of a computing device or system, the
program code comprising: code that retrieves data attributed to a biological sample from

an individual, wherein the data comprises biomarker values that each correspond to one of
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Thr OantSBQb@CN Bioﬁ%rlyf%, Werein N is as defined above, in the biological sample selected from
the group of biomarkers set forth in Table 1, Col. 2; and code that executes a classification
method that indicates a likelihood that the individual has pancreatic cancer as a function of
the biomarker values.

[0045] In another aspect, a computer program product is provided for indicating a pancreatic
cancer status of an individual. The computer program product includes a computer readable
medium embodying program code executable by a processor of a computing device or system,
the program code comprising: code that retrieves data attributed to a biological sample from
an individual, wherein the data comprises biomarker values that each correspond to one of at
least N biomarkers in the biological sample selected from the group of biomarkers provided
in Table 1, Col. 2; and code that executes a classification method that indicates a pancreatic
cancer status of the individual as a function of the biomarker values.

[0046] In another aspect, a computer-implemented method is provided for indicating a. like-
lihood of pancreatic cancer. The method comprises retrieving on a computer biomarker in-
formation for an individual, wherein the biomarker information comprises a biomarker value
corresponding to a biomarker selected from the group of biomarkers set forth in Table 1, Col.
2: performing with the computer a classification of the biomarker value; and indicating a
likelihood that the individual has pancreatic cancer based upon the classification.

[0047] In another aspect, a computer-implemented method is provided for classifying an
individual as either having or not having pancreatic cancer. The method comprises retrieving
from a computer biomarker information for an individual, wherein the biomarker informa-
tion comprises a biomarker value corresponding to a biomarker selected from the group of
biomarkers provided in Table 1, Col. 2; performing with the computer a classification of the
biomarker value; and indicating whether the individual has pancreatic cancer based upon the
classification.

[0048] In still another aspect, a computer program product is provided for indicating a
likelihood of pancreatic cancer. The computer program product includes a computer readable
medium embodying program code executable by a processor of a computing device or system,
the program code comprising: code that retrieves data attributed to a biological sample from
an individual, wherein the data comprises a biomarker value corresponding to a biomarker in

the biological sample selected from the group of biomarkers set forth in Table 1, Col. 2; and
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pancreatic cancer as a function of the biomarker value.

[0049] In still another aspect, a computer program product is provided for indicating a
pancreatic cancer status of an individual. The computer program product includes a computer
readable medium embodying program code executable by a processor of a computing device
or system, the program code comprising: code that retrieves data attributed to a biological
sample from an individual, wherein the data comprises a biomarker value corresponding to a
biomarker in the biological sample selected from the group of biomarkers provided in Table
1, Col. 2; and code that executes a classification method that indicates a pancreatic cancer
status of the individual as a function of the biomarker value.

[0050] While certain of the described cancer biomarkers are useful alone for detecting and
diagnosing cancer, methods are described herein for the grouping of multiple subsets of the
cancer biomarkers that are useful as a panel of biomarkers. Once an individual biomarker or
subset of biomarkers has been identified, the detection or diagnosis of cancer in an individual
can be accomplished using any assay platform or format that is capable of measuring differences
in the levels of the selected biomarker or biomarkers in a biological sample.

[0051] However, it was only by using the aptamer-based biomarker identification method de-
scribed herein, wherein over 800 separate potential biomarker values were individually screened
from a large number of individuals having previously been diagnosed either as having or not
having cancer that it was possible to identify the cancer biomarkers disclosed herein. This
discovery approach is in stark contrast to biomarker discovery from conditioned media or
lysed cells as it queries a more patient-relevant system that requires no translation to human
pathology.

[0052] Thus, in one aspect of the instant application, one or more biomarkers are provided
for use either alone or in various combinations to diagnose cancer. Exemplary embodiments
include the biomarkers provided in Table 19, which were identified using a multiplex aptamer-
based assay, as described generally in Example 1 and more specifically in Example 7. The
markers provided in Table 19 are useful in distinguishing individuals who have cancer from
those who do not have cancer.

[0053] While certain of the described cancer biomarkers are useful alone for detecting and

diagnosing cancer, methods are also described herein for the grouping of multiple subsets
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of the cancer biomarkers that are each useful as a panel of three or more biomarkers. Thus,
various embodiments of the instant application provide combinations comprising N biomarkers,
wherein N is at least three biomarkers. In other embodiments, N is selected to be any number
from 3-65 biomarkers.

[0054] In yet other embodiments, N is selected to be any number from 3-7, 3-10, 3-15, 3-20,
3-25, 3-30, 3-35, 3-40, 3-45, 3-50, 3-55, 3-60, or 3-65. In other embodiments, N is selected
to be any number from 4-7, 4-10, 4-15, 4-20, 4-25, 4-30, 4-35, 4-40, 4-45, 4-50, 4-55, 4-60, or
4-65. In other embodiments, N is selected to be any number from 5-7, 5-10, 5-15, 5-20, 5-25,
5-30, 5-35, 5-40, 5-45, 5-50, 5-55, 5-60, or 5-65. In other embodiments, N is selected to be any
number from 6-10, 6-15, 6-20, 6-25, 6-30, 6-35, 6-40, 6-45, 6-50, 6-55, 6-60, or 6-65. In other
‘embodiments, N is selected to be any number from 7-10, 7-15, 7-20, 7-25, 7-30, 7-35 7-40, 7-45,
7-50, 7-55, 7-60, or 7-65. In other embodiments, N is selected to be any number from 8-10,
8-15, 8-20, 8-25, 8-30, 8-35, 8-40, 8-45, 8-50, 8-55, 8-60, or 8-65. In other embodiments, N is
selected to be any number from 9-15, 9-20, 9-25, 9-30, 9-35, 9-40, 9-45, 9-50, 9-55, 9-60, or
9-65. In other embodiments, N is selected to be any number from 10-15, 10-20, 10-25, 10-30,
10-35, 10-40, 10-45, 10-50, 10-55, 10-60, or 10-65. It will be appreciated that N can be selected
to encompass similar, but higher order, ranges.

[0055] In another aspect, a method is provided for diagnosing cancer in an individual, the
method including detecting, in a biological sample from an individual, at least one biomarker
value corresponding to at least one biomarker selected from the group of biomarkers provided
in Table 19, wherein the individual is classified as having cancer based on the at least one
biomarker value.

[0056] In another aspect, a method is provided for diagnosing cancer in an individual, the
method including detecting, in a biological sample from an individual, biomarker values that
each correspond to one of at least N biomarkers selected from the group of biomarkers set
forth in Table 19, wherein the likelihood of the individual having cancer is determined based
on the biomarker values.

[0057] In another aspect, a method is provided for diagnosing cancer in an individual, the
method including detecting, in a biological sample from an individual, biomarker values that
each correspond to one of at least N biomarkers selected from the group of biomarkers set

forth in Table 19, wherein the individual is classified as having cancer based on the biomarker
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values, and wherein N = 3-10.

[0058] In another aspect, a method is provided for diagnosing cancer in an individual, the
method including detecting, in a biological sample from an individual, biomarker values that
each correspond to one of at least N biomarkers selected from the group of biomarkers set
forth in Table 19, wherein the likelihood of the individual having cancer is determined based
on the biomarker values, and wherein N = 3-10.

[0059] In another aspect, a method is provided for diagnosing that an individual does not
have cancer, the method including detecting, in a biological sample from an individual, at
least one biomarker value corresponding to at least one biomarker selected from the group
of biomarkers set forth in Table 19, wherein the individual is classified as not having cancer
based on the at least one biomarker value.

[0060] In another aspect, a method is provided for diagnosing that an individual does
not have cancer, the method including detecting, in a biological sample from an individ-
ual, biomarker values that each corresponding to one of at least N biomarkers selected from
the group of biomarkers set forth in Table 19, wherein the individual is classified as not having
cancer based on the biomarker values, and wherein N = 3-10.

[0061] In another aspect, a method is provided for diagnosing cancer, the method including
detecting, in a biological sample from an individual, biomarker values that each correspond to
a biomarker on a panel of N biomarkers, wherein the biomarkers are selected from the group
of biomarkers set forth in Table 19, wherein a classification of the biomarker values indicates
that the individual has cancer, and wherein N = 3-10.

[0062] In another aspect, a method is provided for diagnosing cancer, the method including
detecting, in a biological sample from an individual, biomarker values that each correspond to
a biomarker on a panel of N biomarkers, wherein the biomarkers are selected from the group
of biomarkers set forth in Table 19, wherein a classification of the biomarker values indicates
that the individual has cancer, and wherein N = 3-10.

[0063] In another aspect, a method is provided for diagnosing cancer, the method including
detecting, in a biological sample from an individual, biomarker values that each correspond
to a biomarker on a panel of biomarkers selected from the group of panels set forth in Tables
20-29 wherein a classification of the biomarker values indicates that the individual has cancer.

[0064] In another aspect, a method is provided for diagnosing an absence of cancer, the
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method including detecting, in a biological sample from an individual, biomarker values that
each correspond to a biomarker on a panel of N biomarkers, wherein the biomarkers are
selected from the group of biomarkers set forth in Table 19, wherein a classification of the
biomarker values indicates an absence of cancer in the individual, and wherein N = 3-10.
[0065] In another aspect, a method is provided for diagnosing an absence of cancer, the
method including detecting, in a biological sample from an individual, biomarker values that
each correspond to a biomarker on a panel of N biomarkers, wherein the biomarkers are
selected from the group of biomarkers set forth in Table 19, wherein a classification of the
biomarker values indicates an absence of cancer in the individual, and wherein N = 3-10.
[0066] In another aspect, a method is provided for diagnosing an absence of cancer, the
method including detecting, in a biological sample from an individual, biomarker values that
each correspond to a biomarker on a panel of biomarkers selected from the group of panels
provided in Tables 20-29, wherein a classification of the biomarker values indicates an absence
of cancer in the individual.
[0067] In another aspect, a method is provided for diagnosing cancer in an individual, the
method including detecting, in a biological sample from an individual, biomarker values that
correspond to one of at least N biomarkers selected from the group of biomarkers set forth in
Table 19, wherein the individual is classified as having cancer based on a classification score
that deviates from a predetermined threshold, and wherein N=3-10.
[0068] In another aspect, a method is provided for diagnosing an absence of cancer in
an individual, the method including detecting, in a biological sample from an individual,
biomarker values that correspond to one of at least N biomarkers selected from the group of
biomarkers set forth in Table 19, wherein said individual is classified as not having cancer
based on a classification score that deviates from a predetermined threshold, and wherein
N=3-10.
[0069] In another aspect, a computer-implemented method is provided for indicating a like-
" lihood of cancer. The method comprises: retrieving on a computer biomarker information
for an individual, wherein the biomarker information comprises biomarker values that each
correspond to one of at least N biomarkers, wherein N is as defined above, selected from the
group of biomarkers set forth in Table 19; performing with the computer a classification of

each of the biomarker values; and indicating a likelihood that the individual has cancer based
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upon a plurality of classifications.

[0070] In another aspect, a computer-implemented method is provided for classilying an
individual as either having or not having cancer. The method comprises: retrieving on a com-
puter biomarker information for an individual, wherein the biomarker information comprises
biomarker values that each correspond to one of at least N biomarkers selected from the group
of biomarkers provided in Table 19; performing with the computer a classification of each of
the biomarker values; and indicating whether the individual has cancer based upon a plurality
of classifications.

[0071] In another aspect, a computer program product is provided for indicating a likelihood
of cancer. The computer program product includes a computer readable medium embody-
ing program code executable by a processor of a computing device or system, the program
code comprising: code that retrieves data attributed to a biological sample from an individ-
ual, wherein the data comprises biomarker values that each correspond to one of at least N
hiomarkers, wherein N is as defined above, in the biological sample selected from the group of
biomarkers set forth in Table 19; and code that executes a classification method that indicates
a likelihood that the individual has cancer as a function of the biomarker values.

[0072] In another aspect, a computer program product. is provided for indicating a cancer
status of an individual. The computer program product includes a computer readable medium
embodying program code executable by a processor of a computing device or system, the
program code comprising: code that retrieves data attributed to a biological sample from an
individual, wherein the data comprises biomarker values that each correspond to one of at
least N biomarkers in the biological sample selected from the group of biomarkers provided in
Table 19; and code that executes a classification method that indicates a cancer status of the
individual as a function of the biomarker values.

[0073] In another aspect, a computer-implemented method is provided for indicating a like-
lihood of cancer. The method comprises retrieving on a computer biomarker information for
an individual, wherein the biomarker information comprises a biomarker value correspond-
ing to a biomarker selected from the group of biomarkers set forth in Table 19; performing
with the computer a classification of the biomarker value; and indicating a likelihood that the
individual has cancer based upon the classification.

[0074] In another aspect, a computer-implemented method is provided for classifying an
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individual as either having or not having cancer. The method comprises retrieving from a
computer biomarker information for an individual, wherein the biomarker information com-
prises a biomarker value corresponding to a biomarker selected from the group of biomarkers
provided in Table 19; performing with the computer a classification of the biomarker value;
and indicating whether the individual has cancer based upon the classification.

[0075] In still another aspect, a computer program product is provided for indicating a
likelihood of cancer. The computer program product includes a computer readable medium
embodying program code executable by a processor of a computing device or system, the
program code comprising: code that retrieves data attributed to a biological sample from an
individual, wherein the data comprises a biomarker value corresponding to a biomarker in the
biological sample selected from the group of biomarkers set forth in Table 19; and code that
executes a classification method that indicates a likelihood that the individual has cancer as
a function of the biomarker value.

[0076] In still another aspect, a computer program product is provided for indicating a
cancer status of an individual. The computer program product includes a computer readable
medium embodying program code executable by a processor of a computing device or system,
the program code comprising: code that retrieves data attributed to a biological sample from
an individual, wherein the data comprises a biomarker value corresponding to a biomarker in
the biological sample selected from the group of biomarkers provided in Table 19; and code
that executes a classification method that indicates a cancer status of the individual as a
function of the biomarker value.

[0077] In still another aspect, a method is provided for diagnosing pancreatic cancer, the
method including detecting, in a biological sample from an individual, the tumor marker
CA 19-9 in addition to biomarker values that each correspond to a biomarker on a panel of
biomarkers selected from the group of panels set forth in Table 1 wherein a classification of the

combined CA 19-9 and biomarker values indicates that the individual has pancreatic cancer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0078] TFigure 1A is a flowchart for an exemplary method for detecting pancreatic cancer in

a biological sample.
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[0079] Figure 1B is a flowchart for an exemplary method for detecting pancreatic cancer in
a biological sample using a naive Bayes classification method.
[0080] Figure 2 shows a ROC curve for a single biomarker, CTSB, using a naive Bayes
classifier for a test that detects pancreatic cancer.
[0081] Figure 3 shows ROC curves for biomarker panels of from two to ten biomarkers using
naive Bayes classifiers for a test that detects pancreatic cancer.
[0082] Figure 4 illustrates the increase in the classification score (AUC) as the number of
biomarkers is increased from one to ten using naive Bayes classification for a pancreatic cancer
panel.
[0083] TFigure 5 shows the measured biomarker distributions for CTSB as a cumulative
distribution function (cdf) in log-transformed RFU for the GI and normal controls combined
(solid line) and the pancreatic cancer disease group (dotted line) along with their curve fits to
a normal cdf (dashed lines) used to train the naive Bayes classifiers.
[0084] TFigure 6 illustrates an exemplary computer system for use with various computer-
implemented methods described herein.
[0085] Figure 7 is a flowchart for a method of indicating the likelihood that an individual
has pancreatic cancer in accordance with one embodiment.

-[0086] TFigure 8 is a flowchart for a method of indicating the likelihood that an individual
has pancreatic cancer in accordance with one embodiment.
[0087] Figure 9 illustrates an exemplary aptamer assay that can be used to detect one or
more pancreatic cancer biomarkers in a biological sample.
[0088] Figure 10 shows a histogram of frequencies for which biomarkers were used in building
classifiers to distinguish between pancreatic cancer and the GI and normal controls from an
aggregated set of potential biomarkers.
[0089] TFigure 11A shows a pair of histograms summarizing all possible single protein naive
Bayes classifier scores (AUC) using the biomarkers set forth in Table 1 (solid) and a set of
random markers (dotted).
[0090] Figure 11B shows a pair of histograms summarizing all possible two-protein protein
naive Bayes classifier scores (AUC) using the biomarkers set forth in Table 1 (solid) and a set
of random markers (dotted).

[0091] Figure 11C shows a pair of histogramsIsummarizing all possible three-protein naive
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Bayes classifier scores (AUC) using the biomarkers set forth in Table 1 (solid) and a set of
random markers (dotted).

[0092] Figure 12 shows the AUC for naive Bayes classifiers using from 2-10 markers selected
from the full panel (diamond) and the scores obtained by dropping the best 5, 10, and 15
markers during classifier generation.

[0093] TFigure 13 shows the performance of three different classifiers: CA19-9 alone, the
SOMAmer panel and the combination of SOMAmers and CA19-9.

[0094] TFigure 14 shows the performance of CA19-9 plus one (HAMP) or two (HAMP and
CTSB) SOMAmer biomarkers.

[0095] Figure 15 shows the performance of the 10 marker random forest classifier.

[0096] Figure 16A shows a set of ROC curves modeled from the data in Table 14 for panels
of from one to five markers.

[0097] TFigure 16B shows a set of ROC curves computed from the training data for panels
of from one to five markers as in Figure 12A.

[0098] Figures 17A and 17B show a comparison of performance between ten biomarkers
selected by a greedy selection procedure (Table.19) and 1,000 randomly sampled sets of ten
“non marker” biomarkers. The fllean AUC for the ten biomarkers in Table 19 is shown as a
dotted vertical line. In Figure 17A, sets of ten biomarkers were randomly selected from all
10 analytes present in all 3 cancer studies that were not selected by the greedy procedure. In
Figure 17B, the same procedure as 17A was used; however, the sampling was restricted to the
remaining 55 biomarkers from Table 1 that were not selected by the greedy procedure.
[0099] Figure 18 shows receiver operating characteristic (ROC) curves for the 3 naive Bayes
classifiers set forth in Table 19. For each study, the area under the curve (AUC) is also

displayed next to the legend.

DETAILED DESCRIPTION

[0100] Reference will now be made in detail to representative embodiments of the invention.
While the invention will be described in conjunction with the enumerated embodiments, it
will be understood that the invention is not intended to be limited to those embodiments. On

the contrary, the invention is intended to cover all alternatives, modifications, and equivalents
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that may be included within the scope of the present invention as defined by the claims.
[0101] One skilled in the art will recognize many methods and materials similar or equivalent
to those described herein, which could be used in and are within the scope of the practice of
the present invention. The present invention is in no way limited to the methods and materials
described.

[0102] Unless defined otherwise, technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although any methods, devices, and materials similar or equivalent to those described
herein can be used in the practice or testing of the invention, the preferred methods, devices
and materials are now described.

[0103] All publications, published patent documents, and patent applications cited in this
application are indicative of the level of skill in the art(s) to which the application pertains.
All publications, published patent documents, and patent applications cited herein are hereby
incorporated by reference to the same extent as though each individual publication, published
patent document, or patent application was specifically and individually indicated as being
incorporated by reference.

[0104] As used in this application, including the appended claims, the singular forms “a,”
“an,” and “the” include plural references, unless the content clearly dictates otherwise, and are
used interchangeably with “at least one” and “one or more.” Thus, reference to “an aptamer”
includes mixtures of aptamers, reference to “a probe” includes mixtures of probes, and the
like.

[0105] As used herein, the term “about” represents an insignificant modification or variation
of the numerical value such that the basic function of the item to which the numerical value
relates is unchanged.

bt

[0106] As used herein, the terms “comprises,” “comprising,” “includes,” “including,” “con-

»

tains,” “containing,” and any variations thereof, are intended to cover a non-exclusive in-
clusion, such that a process, method, product-by-process, or composition of matter that
comprises, includes, or contains an element or list of elements does not include only those
elements but may include other elements not expressly listed or inherent to such process,

method, product-by-process, or composition of matter.

[0107] The present application includes biomarkers, methods, devices, reagents, systems,
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and kits for the detection and diagnosis of pancreatic cancer and cancer more generally.
[0108] In one aspect, one or more biomarkers are provided for use either alone or in various
combinations to diagnose pancreatic cancer, permit the differential diagnosis of pancreatic
cancer from non-malignant GI conditions including acute or chronic pancreatitis (or both),
pancreatic obstruction, GERD, gallstones, or abnormal imaging later found to be benign,
monitor pancreatic cancer recurrence, or address other clinical indications. As described in
detail below, exemplary embodiments include the biomarkers provided in Table 1, Col. 2,
which were identified using a multiplex aptamer-based assay that is described generally in
Example 1 and more specifically in Example 2.

[0109] Table 1, Col. 2 sets forth the findings obtained from analyzing hundreds of individual
blood samples from pancreatic cancer cases, and hundreds of equivalent individual blood
samples from GI and normal controls. The GI and normal controls group was designed to
match the populations with which a pancreatic cancer diagnostic test can have the most
benefit, including asymptomatic individuals and symptomatic individuals. The normal control
group represents asymptomatic individuals with a high risk of pancreatic cancer. High risk
for pancreatic cancer includes family history of pancreatic cancer, obesity, smoking, diabetes,
cystic fibrosis, chronic or hereditary pancreatitis, BRCA mutation carrier, pl6 mutation, and
Peutz-Jeghers syndrome (Brand E et al. Gut 2007:56:1460). The GI control group includes
nonspecific abdominal symptoms such as acute or chronic pancreatitis (or both), pancreatic
obstruction, GERD, gallstones, or abnormal imaging later found to be benign. Samples from
the normal controls were combined with the GI controls to discover biomarkers useful for
both screening high risk asymptomatic individuals and differential diagnosis in symptomatic
individuals. The potential biomarkers were measured in individual samples rather than pooling
the disease and control blood; this allowed a better understanding of the individual and group
variations in the phenotypes associated with the presence and absence of disease (in this
case pancreatic cancer). Since 823 protein measurements were made on each sample, and
several hundred samples from each of the disease and the control populations were individually
measured, Table 1, Col. 2 resulted from an analysis of an uncommonly large set of data. The
measurements were analyzed using the methods described in the section, “Classification of
Biomarkers and Calculation of Disease Scores” herein. Table 1, Col. 2 lists the 65 biomarkers

found to be useful in distinguishing samples obtained from individuals with pancreatic cancer
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from “control” samples obtained from GI and normal controls. GI controls include subjects
with acute or chronic pancreatitis (or both), pancreatic obstruction, GERD, gallstones, or
abnormal imaging later found to be benign.

[0110] While certain of the described pancreatic cancer biomarkers are useful alone for de-
tecting and diagnosing pancreatic cancer, methods are also described herein for the grouping
of multiple subsets of the pancreatic cancer biomarkers, where each grouping or subset se-
lection is useful as a panel of three or more biomarkers, interchangeably referred to herein
as a “biomarker panel” and a panel. Thus, various embodiments of the instant application
provide combinations comprising N biomarkers, wherein N is at least two biomarkers. In other
embodiments, N is selected from 2-65 biomarkers.

[0111] In yet other embodiments, N is selected to be any number from 2-7, 2-10, 2-15, 2-20,
2-25, 2-30, 2-35, 2-40, 2-45, 2-50, 2-55, or 2-65. In other embodiments, N is selected to be any
number from 3-7, 3-10, 3-15, 3-20, 3-25, 3-30, 3-35, 3-40, 3-45, 3-50, 3-55, or 3-65. In other
embodiments, N is selected to be any number from 4-7, 4-10, 4-15, 4-20, 4-25, 4-30, 4-35, 4-40,
4-45, 4-50, 4-55, or 4-65. In other embodiments, N is selected to be any number from 5-7,
5-10, 5-15, 5-20, 5-25, 5-30, 5-35, 5-40, 5-45, 5-50, 5-55, or 5-65. In other embodiments, N is
selected to be any number from 6-10, 6-15, 6-20, 6-25, 6-30, 6-35, 6-40, 6-45, 6-50, 6-59, or
6-65. In other embodiments, N is selected to be any number from 7-10, 7-15, 7-20, 7-25, 7-30,
7-35, 7-40, 7-45, 7-50, 7-55, or 7-65. In other embodiments, N is selected to be any number
from 8-10, 8-15, 8-20, 8-25, 8-30, 8-35, 8-40, 8-45, 8-50, 8-55, or 8-65. In other embodiments,
N is selected to be any number from 9-15, 9-20, 9-25, 9-30, 9-35, 9-40, 9-45, 9-50, 9-95, or
9-65. In other embodiments, N is selected to be any number from 10-15, 10-20, 10-25, 10-30,
10-35, 10-40, 10-45, 10-50, 10-55, or 10-65. It will be appreciated that N can be selected to
encompass similar, but higher order, ranges.

[0112] In one embodiment, the number of biomarkers useful for a biomarker subset or panel
is based on the sensitivity and specificity value for the particular combination of biomarker
values. The terms “sensitivity” and “specificity” are used herein with respect to the ability
to correctly classify an individual, based on one or more biomarker values detected in their
biological sample, as having pancreatic cancer or not having pancreatic cancer. “Sensitivity”
indicates the performance of the biomarker(s) with respect to correctly classifying individuals

that have pancreatic cancer. “Specificity” indicates the performance of the biomarker(s) with



KIT CTSB 0.842 66 CS MW7 CTSB 0.842 67 PLAT CO CTSB 0.842 68 C5 CTSB N RP
| 0.842 69 MW7 C5a CTSB 0.842 70 C5 CTS13 LBP 0.841 71 CSF IR C5a CTSB
0.841 72 C5-C6 COCTSB 0.841 73 C5 GDF Il ¢TsB 0.81 | 74 KIT C(7118 CTSB
0.840 Table 4 - continued from previous page Markers CV AUC 75 CTSB THBS4
CRP 0.840 76 C5 CTSB AHSG 0.840 77 C9 CTSB C2 0.840 78 LTF C5a CTSB 0. 840
79 Cba CTSB TEN 0.840 80 C5a CTST1 TN ERSF1B 0.839 81 ALPL C5a. CTS13 0.839
82 CSa CTSB NRP1

respect to correctly classifying individuals who do not have pancreatic cancer. For example,
85% specificity and 90% sensitivity for a panel of markers used to test a set of control samples
and pancreatic cancer samples indicates that 85% of the control samples were correctly classi-
fied as control samples by the panel, and 90% of the pancreatic cancer samples were correctly
classified as pancreatic cancer samples by the panel. The desired or preferred minimum value
can be determined as described in Example 3. Representative panels are set forth in Tables
4-11, which set forth a series of 100 different panels of 3-10 biomarkers, which have the indi-
cated levels of specificity and sensitivity for each panel. The total number of occurrences of
each marker in each of these panels is indicated at the bottom of each Table.

[0113] In one aspect, pancreatic cancer is detected or diagnosed in an individual by con-
ducting an assay on a biological sample from the individual and detecting biomarker values
that each correspond to at least one of the biomarkers CTSB, Cba or C5 and at least N ad-
ditional biomarkers selected from the list of biomarkers in Table 1, Col. 2, wherein N equals
2,3,4,5,6,7, 8 or9. In a further aspect, pancreatic cancer is detected or diagnosed in an
individual by conducting an assay on a biological sample from the individual and detecting
biomarker values that each correspond to the biomarkers CTSB, C5a or C5 and one of at least
N additional biomarkers selected from the list of biomarkers in Table 1, Col. 2, wherein N
equals 1,2, 3,4, 5, 6, or 7. In a further aspect, pancreatic cancer is detected or diagnosed in
an individual by conducting an assay on a biological sample from the individual and detecting
‘biomarker values that each correspond to the biomarker CTSB and one of at least N additional
biomarkers selected from the list of biomarkers in Table 1, Col. 2, wherein N equals 2, 3, 4, 5,
6, 7,8, or 9. In a further aspect, pancreatic cancer is detected or diagnosed in an individual
by conducting an assay on a biological sample from the individual and detecting biomarker
values that each correspond to the biomarker C5a and one of at least N additional biomarkers
selected from the list of biomarkers in Table 1, Col. 2, wherein N equals 2, 3, 4, 5,6, 7, 8, or 9.
In a further aspect, pancreatic cancer is detected or diagnosed in an individual by conducting
an assay on a biological sample from the individual and detecting biomarker values that each
correspond to the biomarker C5 and one of at least N additional biomarkers selected from the
list of biomarkers in Table 1, Col. 2, wherein N equals 2, 3, 4, 5, 6, 7, 8, or 9.

[0114] The pancreatic cancer biomarkers identified herein represent a relatively large number

of choices for subsets or panels of biomarkers that can be used to effectively detect or diagnose
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pancreatic cancer. Selection of the desired number ot such biomarkers depends on the specific
combination of biomarkers chosern. It is important to remember that panels of biomarkers for
detecting or diagnosing pancreatic cancer may also include biomarkers not found in Table 1,
Col. 2, and that the inclusion of additional biomarkers not found in Table 1, Col. 2 may
reduce the number of biomarkers in the particular subset or panel that is selected from Table
1, Col. 2. The number of biomarkers from Table 1, Col. 2 used in a subset or panel may
also be reduced if additional biomedical information is used in conjunction with the biomarker
values to establish acceptable sensitivity and specificity values for a given assay.

[0115] Another factor that can affect the number of biomarkers to be used in a subset
or panel of biomarkers is the procedures used to obtain biological samples from individuals
who are being diagnosed for pancreatic cancer. In a carefully controlled sample procurement
environment, the number of biomarkers necessary to meet desired sensitivity and specificity
values will be lower than in a situation where there can be more variation in sample collection,
handling and storage. In developing the list of biomarkers set forth in Table 1, Col. 2, multiple
sample collection sites were utilized to collect data for classifier training. This provides for
more robust biomarkers that are less sensitive to variations in sample collection, handling and
storage, but can also require that the number of biomarkers in a subset or panel be larger
than if the training data were all obtained under very similar conditions.

[0116] One aspect of the instant application can be described generally with reference to
Figﬁres 1A and 1B. A biological sample is obtained from an individual or individuals of interest.
The biological sample is then assayed to detect the presence of one or more (N) biomarkers
of interest and to determine a biomarker value for each of said N biomarkers (referred to
in Figure 1B as marker RFU). Once a biomarker has been detected and a biomarker value
assigned each marker is scored or classified as described in detail herein. The marker scores
are then combined to provide a total diagnostic score, which indicates the likelihood that the
individual from whom the sample was obtained has pancreatic cancer.

[0117] “Biological sample”, “sample”, and “test sample” are used interchangeably herein
to.refer to any material, biological fluid, tissue, or cell obtained or otherwise derived from an
individual. This includes blood (including whole blood, leukocytes, peripheral blood mononu-
clear cells, buffy coat, plasma, and serum), sputum, tears, mucus, nasal washes, nasal aspirate,

breath, urine, semen, saliva, peritoneal washings, ascites, cystic fluid, meningeal fluid, amni-
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otic fluid, glandular fluid, pancreatic fluid, lymph fluid, pleural fluid, nipple aspirate, bronchial

aspirate, bronchial brushing, synovial fluid, joint aspirate, organ secretions, cells, a cellular
extract, and cerebrospinal fluid. This also includes experimentally separated fractions of all
of the preceding. For example, a blood sample can be fractionated into serum, plasma or into
fractions containing particular types of blood cells, such as red blood cells or white blood cells
(leukocytes). If desired, a sample can be a combination of samples from an individual, such
as a combination of a tissue and fluid sample. The term “biological sample” also includes
materials containing homogenized solid material, such as from a stool sample, a tissue sample,
or a tissue biopsy, for example. The term “biological sample” also includes materials derived
from a tissue culture or a cell culture. Any suitable methods for obtaining a biological sample
can be employed; exemplary methods include, e.g., phlebotomy, swab (e.g., buccal swab), and
a fine needle aspirate biopsy procedure. Exemplary tissues susceptible to fine needle aspira-
tion include lymph node, lung, lung washes, BAL (bronchoalveolar lavage),thyroid, breast,
pancreas and liver. Samples can also be collected, e.g., by micro dissection (e.g., laser capture
micro dissection (LCM) or laser micro dissection (LMD)), bladder wash, smear (e.g., a PAP
smear), or ductal lavage. A “biological sample” obtained or derived from an individual in-
cludes any such sample that has been processed in any suitable manner after being obtained
from the individual.

[0118] Further, it should be realized that a biological sample can be derived by taking
biological samples from a number of individuals and pooling them or ‘pooling an aliquot of
each individual’s biological sample. The pooled sample can be treated as a sample from a
single individual and if the presence of cancer is established in the pooled sample, then each
individual biological sample can be re-tested to determine which individual/s have pancreatic
cancer.

[0119] For purposes of this specification, the phrase “data attributed to a biological sample
from an individual” is intended to mean that the data in some form derived from, or were
generated using, the biological sample of the individual. The data may have been reformatted,
revised, or mathematically altered to some degree after having been generated, such as by
conversion from units in one measurement system to units in another measurement system;
but, the data are understood to have been derived from, or were generated using, the biological

sample.
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[0120] “Target”, “target molecule”, and “analyte” are used interchangeably herein to refer
to any molecule of interest that may be present in a biological sample. A “molecule of inter-
est” includes any minor variation of a particular molecule, such as, in the case of a protein,
for example, minor variations in amino acid sequence, disulfide bond formation, glycosylation,
lipidation, acetylation, phosphorylation, or any other manipulation or modification, such as
conjugation with a labeling component, which does not substantially alter the identity of the
molecule. A “target molecule”, “target”, or “analyte” is a set of copies of one type or species
of molecule or multi-molecular structure. “Target molecules”, “targets”, and “analytes” re-
fer to more than one such set of molecules. Exemplary target molecules include proteins,
polypeptides, nucleic acids, carbohydrates, lipids, polysaccharides, glycoproteins, hormones,
receptors, antigens, antibodies, affybodies, antibody mimics, viruses, pathogens, toxic sub-
stances, substrates, metabolites, transition state analogs, cofactors, inhibitors, drugs, dyes,
nutrients, growth factors, cells, tissues, and any fragment or portion of any of the foregoing.
[0121] As used herein, “polypeptide,” “peptide,” and “protein” are used interchangeably
herein to refer to polymers of amino acids of any length. The polymer may be linear or
branched, it may comprise modified amino acids, and it may be interrupted by non-amino
acids. The terms also encompass an amino acid polymer that has been modified naturally or
by intervention; for example, disulfide bond formation, glycosylation, lipidation, acetylation,
phosphorylation, or any other manipulation or modification, such as conjugation with a label-
ing component. Also included within the definition are, for example, polypeptides containing
one or more analogs of an amino acid (including, for example, unnatural amino acids, etc.), as
well as other modifications known in the art. Polypeptides can be single chains or associated
chains. Also included within the definition are preproteins and intact mature proteins; pep-
tides or polypeptides derived from a mature protein; fragments of a protein; splice variants;
recombinant forms of a protein; protein variants with amino acid modifications, deletions, or
substitutions; digests; and post-translational modifications, such as glycosylation, acetylation,
phosphorylation, and the like.

[0122] As used herein, “marker” and “biomarker” are used interchangeably to refer to a
target molecule that indicates or is a sign of a normal or abnormal process in an individual or of
a disease or other condition in an individual. More specifically, a “marker” or “biomarker” is an

anatomic, physiologic, biochemical, or molecular parameter associated with the presence of a
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specific physiological state or process, whether normal or abnormal, and, if abnormal, whether
chronic or acute. Biomarkers are detectable and measurable by a variety of methods including
laboratory assays and medical imaging. When a biomarker is a protein, it is also possible to
use the expression of the corresponding gene as a surrogate measure of the amount or presence
or absence of the corresponding protein biomarker in a biological sample or methylation state
of the gene encoding the biomarker or proteins that control expression of the biomarker.
[0123] As used herein, “biomarker value”, “value”, “biomarker level”, and “level” are used
interchangeably to refer to a measurement that is made using any analytical method for de-
tecting the biomarker in a biological sample and that indicates the presence, absence, absolute
amount or concentration, relative amount or concentration, titer, a level, an expression level,
a ratio of measured levels, or the like, of, for, or corresponding to the biomarker in the bio-
logical sample. The exact nature of the “value” or “level” depends on the specific design and
components of the particular analytical method employed to detect the biomarker.

[0124] When a biomarker indicates or is a sign of an abnormal process or a disease or
other condition in an individual, that biomarker is generally described as being either over-
expressed or under-expressed as compared to an expression level or value of the biomarker
that indicates or is a sign of a normal process or an absence of a disease or other condition
in an individual. “Up-regulation”, “up-regulated”, “over-expression”, “over-expressed”, and
any variations thereof are used interchangeably to refer to a value or level of a biomarker
in a biological sample that is greater than a value or level (or range of values or levels) of
the biomarker that is typically detected in similar biological samples from healthy or normal
individuals. The terms may also refer to a value or level of a biomarker in a biological sample
that is greater than a value or level (or range of values or levels) of the biomarker that may
be detected at a different stage of a particular disease.

[0125] "Down-regulation”, “down-regulated”, “under-expression”, “under-expressed”, and
any variations thereof are used interchangeably to refer to a value or level of a biomarker in a
biological sample that is less than a value or level (or range of values or levels) of the biomarker
that is typically detected in similar biological samples from healthy or normal individuals. The
terms may also refer to a value or level of a biomarker in a biological sample that is less than a
value or level (or range of values or levels) of the biomarker that may be detected at a different

stage of a particular disease.
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[0126] Further, a biomarker that is either over-expressed or under-expressed can also be
referred to as being “differentially expressed” or as having a “differential level” or “differential
value” as compared to a “normal” expression level or value of the biomarker that indicates or
is a sign of a normal process or an absence of a disease or other condition in an individual.
Thus, “differential expression” of a biomarker can also be referred to as a variation from a
“normal” expression level of the biomarker.

(0127] The term “differential gene expression” and “differential expression” are used inter-
changeably to refer to a gene (or its corresponding protein expression product) whose expres-
sion is activated to a higher or lower level in a subject suffering from a specific disease, relative
to its expression in a normal or control subject. The terms also include genes (or the corre-
sponding protein expression products) whose expression is activated to a higher or lower level
at different stages of the same disease. It is also understood that a differentially expressed
gene may be either activated or inhibited at the nucleic acid level or protein level, or may be
subject to alternative splicing to result in a different polypeptide product. Such differences
may be evidenced by a variety of changes including mRNA levels, surface expression, secretion
or other partitioning of a polypeptide. Differential gene expression may include a comparison
of expression between two or more genes or their gene products; or a comparison of the ratios
of the expression between two or more genes or their gene products; or even a comparison of
two differently processed products of the same gene, which differ between normal subjects and
subjects suffering from a disease; or between various stages of the same disease. Diflerential
expression includes both quantitative, as well as qualitative, differences in the temporal or
cellular expression pattern in a gene or its expression products among, for example, normal
and diseased cells, or among cells which have undergone different disease events or disease
stages.

[0128] As used herein, “individual” refers to a test subject or patient. The individual can
be a mammal or a non-mammal. In various embodiments, the individual is a mammal. A
mammalian individual can be a human or non-human. In various embodiments, the individual
is a human. A healthy or normal individual is an individual in which the disease or condition
of interest (including, for example, pancreatic diseases, pancreatic-associated diseases, or other
pancreatic conditions) is not detectable by conventional diagnostic methods.

[0129] “Diagnose”, “diagnosing”, “diagnosis”, and variations thereof refer to the detection,
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determination, or recognition of a health status or condition of an individual on the basis of one
or more signs, symptoms, data, or other information pertaining to that individual. The health
status of an individual can be diagnosed as healthy / normal (i.e., a diagnosis of the absence
of a disease or condition) or diagnosed as ill / abnormal (i.e., a diagnosis of the presence,
or an assessment of the characteristics, of a disease or condition). The terms “diagnose”,
“diagnosing”, “diagnosis”, etc., encompass, with respect to a particular disease or condition,
the initial detection of the disease; the characterization or classification of the disease; the
detection of the progression, remission, or recurrence of the disease; and the detection of disease
response after the administration of a treatment or therapy to the individual. The diagnosis
of pancreatic cancer includes distinguishing individuals who have cancer from individuals who
do not. It further includes distinguishing GI and normal controls from pancreatic cancer.
[0130] “Prognose”, “prognosing”, “prognosis”, and variations thereof refer to the prediction
of a future course of a disease or condition in an individual who has the disease or condition
(e.g., predicting patient survival), and such terms encompass the evaluation of disease response
after the administration of a treatment or therapy to the individual.

[0131] “Bvaluate”, “evaluating”, “evaluation”, and variations thereof encompass both “di-
agnose” and “prognose” and also encompass determinations or predictions about the future
course of a disease or condition in an individual who does not have the disease as well as
determinations or predictions regarding the likelihood that a disease or condition will recur in
an individual who apparently has been cured of the disease. The term “evaluate” also encom-
passes assessing an individual’s response to a therapy, such as, for example, predicting whether
an individual is likely to respond favorably to a therapeutic agent or is unlikely to respond to
a therapeutic agent (or will experience toxic or other undesirable side effects, for example),
selecting a therapeutic agent for administration to an individual, or monitoring or determin-
ing an individual’s response to a therapy that has been administered to the individual. Thus,
“evaluating” pancreatic cancer can include, for example, any of the following: prognosing the
future course of pancreatic cancer in an individual; predicting the recurrence of pancreatic
cancer in an individual who apparently has been cured of pancreatic cancer; or determining or
predicting an individual’s response to a pancreatic cancer treatment or selecting a pancreatic
cancer treatment to administer to an individual based upon a determination of the biomarker

values derived from the individual’s biological sample.
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[0132] Any of the following examples may be referred to as either “diagnosing” or “evaluat-
ing” pancreatic cancer: initially detectiﬁg the presence or absence of pancreatic cancer; deter-
mining a specific stage, type or sub-type, or other classification or characteristic of pancreatic
cancer; determining whether a suspicious mass is a benign lesion or a malignant pancreatic
tumor; or detecting/monitoring pancreatic cancer progression (e.g., monitoring tumor growth
or metastatic spread), remission, or recurrence.

[0133] As used herein, “additional biomedical information” refers to one or more evaluations
of an individual, other than using any of the biomarkers described herein, that are associated
with cancer risk or, more specifically, pancreatic cancer risk. “Additional biomedical informa-
tion” includes any of the following: physical descriptors of an individual, including a pancreatic
mass observed by any of contrast-enhanced multislice (multidetector) helical computed tomog-
raphy (CT) scanning with three dimensional reconstruction ,transcutaneous or endoscopic ul-
trasound (US or EUS), endoscopic retrograde cholangiopancreatography (ERCP), magnetic
resonance imaging (MRI), MR, cholangiopancreatography (MRCP), or abdominal ultrasound;
the height and/or weight of an individual; change in weight; the ethnicity of an individual;
occupational history; family history of pancreatic cancer (or other cancer); the presence of a
genetic marker(s) correlating with a higher risk of pancreatic cancer (or other cancer) in the
individual or a family member; the presence or absence of a pancreatic mass or other abdomi-
nal mass; size of mass; location of mass; morphology of mass and associated abdominal region
(e.g., as observed through imaging); clinical symptoms such as abdominal pain, weight loss,
anorexia, early satiety, diarrhea, or steatorrhea, jaundice, recent onset of atypical diabetes mel-
litus, a history of recent but Li11explained thrombophlebitis, or previous attack of pancreatitis,
and the like; gene expression Vvalues; physical descriptors of an individual, including physical
descriptors observed by radiologic imaging; the height and/or weight of an individual;, the
gender of an individual; the ethnicity of an individual; smoking history; alcohol use history;
occupational history; exposure to known carcinogens (e.g., exposure to any of asbestos, radon
gas, chemicals, smoke from fires, and air pollution, which can include emissions from station-
ary or mobile sources such as industrial /factory or auto/marine/aircraft emissions); exposure
to second-hand smoke; and family history of pancreatic cancer or other cancer. Testing of
biomarker levels in combination with an -evaluation of any additional biomedical information,

including other laboratory tests (e.g., CA 19-9 testing, serum bilirubin concentration, alkaline
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phosphatase activity, presence of anemia), may, for example, improve sensitivity, specificity,

and/or AUC for detecting pancreatic cancer (or other pancreatic cancer-related uses) as com-
pared to biomarker testing alone or evaluating any particular item of additional biomedical
information alone (e.g., ultrasound imaging alone). Additional biomedical information can
be obtained from an individual using routine techniques known in the art, such as from the
individual themselves by use of a routine patient questionnaire or health history questionnaire,
ete., or from a medical practitioner, etc. Testing of biomarker levels in combination with an
evaluation of any additional biomedical information may, for example, improve sensitivity,
specificity, and/or AUC for detecting pancreatic cancer (or other pancreatic cancer-related
uses) as compared to biomarker testing alone or evaluating any particular item of additional
biomedical information alone (e.g., CT imaging alone).

[0134] Cancer associated antigen 19-9 (CA 19-9) is a known blood marker for pancreatic
cancer. The reported sensitivity and specificity of CA 19-9 for pancreatic cancer are 30
to 90 percent, respectively. However, these values are closely related to tumor size. The
accuracy of CA 19-9 to identify patients with small surgically resectable cancers is limited.
CA 19-9 requires the presence of the Lewis blood group antigen (a glycosyl transferase) to
be expressed. Among individuals with a Lewis-negative phenotype (an estimated 5 to 10
percent of the population), CA 19-9 levels are not a useful tumor marker. The specificity
of CA 19-9 is also limited. CA 19-9 is frequently elevated in patients with various benign
pancreaticobiliary disorders. The degree of elevation of CA 19-9 (both at initial presentation
and in the postoperative setting) is associated with long-term prognosis. Furthermore, in
patients who appear to have potentially resectable disease, the magnitude of the CA 19-9
level can also help to predict the presence of radiographically occult metastatic disease as
well. Serial monitoring of CA 19-9 levels is useful to follow patients after potentially curative
surgery and for those who are receiving chemotherapy for advanced disease. Rising CA 19-
9 levels usually precede the radiographic appearance of recurrent disease, but confirmation
of disease progression should be pursued with imaging studies and/or biopsy. Testing of
biomarker levels in combination with CA 19-9 may, for example, improve improve sensitivity,
specificity, and/or AUC for detecting pancreatic cancer (or other pancreatic cancer-related
uses) as compared to CA 19-9 alone.

[0135] The term “area under the curve” or “AUC” refers to the area under the curve of a
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receiver operating characteristic (ROC) curve, both of which are well known in the art. AUG

measures are useful for comparing the accuracy of a classifier across the complete data range.

Classifiers with a greater AUC have a greater capacity to classify unknowns correctly between

two groups of interest (e.g., pancreatic cancer samples and normal or control samples). ROC

curves are useful for plotting the performance of a particular feature (e.g., any of the biomark-

ers described herein and/or any item of additional biomedical information) in distinguishing

between two populations (e.g., cases having pancreatic cancer and controls without pancreatic

cancer). Typically, the feature data across the entire population (e.g., the cases and controls)

are sorted in ascending order based on the value of a single feature. Then, for each value

for that feature, the true positive and false positive rates for the data are calculated. The

true positive rate is determined by counting the number of cases above the value for that

feature and then dividing by the total number of cases. The false positive rate is determined

by counting the number of controls above the value for that feature and then dividing by

the total number of controls. Although this definition refers to scenarios in which a feature

is elevated in cases compared to controls, this definition also applies to scenarios in which a

feature is lower in cases compared to the controls (in such a scenario, samples below the value

for that feature would be counted). ROC curves can be generated for a single feature as well

as for other single outputs, for example, a combination of two or more features can be math-

ematically combined (e.g., added, subtracted, multiplied, etc.) to provide a single sum value,

and this single sum value can be plotted in a ROC curve. Additionally, any combination of

multiple features, in which the combination derives a single output value, can be plotted in a

ROC curve. These combinations of features may comprise a test. The ROC curve is the plot

of the true positive rate (sensitivity) of a test against the false positive rate (1-specificity) of

the test.

[0136] As used herein, “detecting” or “determining” with respect to a biomarker value in-

cludes the use of both the instrument required to observe and record a signal corresponding

to a biomarker value and the material /s required to generate that signal. In various embod-

iments, the biomarker value is detected using any suitable method, including fluorescence,

chemiluminescence, surface plasmon resonance, surface acoustic waves, mass spectrometry,

infrared spectroscopy, Raman spectroscopy, atomic force microscopy, scanning tunneling mi-

croscopy, electrochemical detection methods, nuclear magnetic resonance, quantum dots, and

o
(%



17 C5a CTSB KLK7 ' TAMP ETHElI 0.884 18 CS CT8I3 KLK7 HAM? ETI | El 0.884 19
CS CCs, | 8 CTSB HAM? ETI1E1 0.884 Table 6 - continued from previous page
Markers CV AU C 20 CS KIT CTSB HAWMP ETI TE1 0.884 21 C5 CSF1IR Coa Cf SB
THBS4 0.884 22 CS LTF CT813 THB S4 ETRE | 0.884 23 G ALPL C5a CTSB ETHEL
0.883 21 CATT 8 CTSB KI,K7 HA1VIP ETHEI 0.883 25 C5 KIT - Cha. CTS13
0.883 26 PLAT CS K1'1'" CSa CTSB 0.883 27- PLAT CO C5 CTSB ETRE! 0.883 28 C5
LTF C5a CTSB ETHE1l 0.883 29 CS CSFIR

the like.

[0137] ”Solid support” refers herein to any substrate having a surface to which molecules
may be attached, directly or indirectly, through either covalent or non-covalent bonds. A
“solid support” can have a variety of physical formats, which can include, for example, a
membrane; a chip (e.g., a protein chip); a slide (e.g., a glass slide or coverslip); a column; a
hollow, solid, semi-solid, pore- or cavity- containing particle, such as, for example, a bead;
a gel; a fiber, including a fiber optic material; a matrix; and a sample receptacle. Exem-
plary sample receptacles include sample wells, tubes, capillaries, vials, and any other vessel,
groove or indentation capable of holding a sample. A sample receptacle can be contained
on a multi-sample platform, such as a microtiter plate, slide, microfluidics device, and the
like. A support can be composed of a natural or synthetic material, an organic or inorganic
material. The composition of the solid support on which capture reagents are attached gen-
erally depends on the method of attachment (e.g., covalent attachment). Other exemplary
receptacles include microdroplets and microfluidic controlled or bulk oil/aqueous emulsions
within which assays and related manipulations can occur. Suitable solid supports include, for
example, plastics, resins, polysaccharides, silica or silica-based materials, functionalized glass,
modified silicon, carbon, metals, inorganic glasses, membranes, nylon, natural fibers (such
as, for example, silk, wool and cotton), polymers, and the like. The material composing the
solid support can include reactiive groups such as, for example, carboxy, amino, or hydroxyl
groups, which are used for attachment of the capture reagents. Polymeric solid supports can
include, e.g., polystyrene, polyethylene glycol tetraphthalate, polyvinyl acetate, polyvinyl chlo-
ride, polyvinyl pyrrolidone, polyacrylonitrile, polymethyl methacrylate, polytetrafluoroethy-
lene, butyl rubber, styrenebutadiene rubber, natural rubber, polyethylene, polypropylene,
(poly)tetrafluoroethylene, (poly)vinylidenefluoride, polycarbonate, and polymethylpentene.
Suitable solid support particles that can be used include, e.g., encoded particles, such as

<~ Luminex-type encoded particles, magnetic particles, and glass particles.

Exemplary Uses of Biomarkers

[0138] In various exemplary embodiments, methods are provided for diagnosing pancreatic
cancer in an individual by detecting one or more biomarker values corresponding to one or more

biomarkers that are present in the circulation of an individual, such as in serum or plasma, by
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any number of analytical methods, including any of the analytical methods described herein.
These biomarkers are, for example, differentially expressed in individuals with pancreatic
cancer as compared to individuals without pancreatic cancer. Detection of the differential
expression of a biomarker in an individual can be used, for example, to permit the early
diagnosis of pancreatic cancer, to distinguish between a benign and malignant mass (such as,
for example, a mass observed on a computed tomography (CT) scan, MRI or ultrasound), to
monitor pancreatic cancer recurrence, or for differential diagnosis from other clinical conditions
such as acute or chronic pancreatitis (or both), pancreatic obstruction, GERD, gallstones, or
abnormal imaging later found to be benign.

[0139] Any of the biomarkers described herein may be used in a variety of clinical indications
for pancreatic cancer, including any of the following: detection of pancreatic cancer (such as
in a high-risk individual or population); characterizing pancreatic cancer (e.g., determining
pancreatic cancer type, sub-type, or stage), such as by distinguishing between pancreatic can-
cer (pancreatic cancer) and acute or chronic pancreatitis (or both), pancreatic obstruction,
GERD, gallstones, or abnormal imaging later found to be benign and/or between adenocar-
cinoma and other malignant cell types (or otherwise facilitating histopathology); determining
whether a pancreatic mass is benign or a malignant pancreatic tumor; determining pancreatic
carncer prognosis; monitoring pancreatic cancer progression or remission; monitoring for pan-
creatic cancer recurrence; monitoring metastasis; treatment selection; monitoring response to
a therapeutic agent or other treatment; stratification of individuals for endoscopic ultrasound
(EUS) screening (e.g., identifying those individuals at greater risk of pancreatic cancer and
thereby most likely to benefit from radiologic screening, thus increasing the positive predictive
value of EUS); combining biomarker testing with additional biomedical information, such as
smoking or alcohol history, etc., or CA 19-9 level, the presence of a genetic marker(s) indi-
cating a higher risk for pancreatic cancer, etc., or with mass size, morphology, presence of
ascites, etc. (such as to provide an assay with increased diagnostic performance compared
to CA 19-9 testing or other biomarker testing or with mass size, morphology, etc.); facilitat-
ing the diagnosis of an abdominal mass as malignant or benign; facilitating clinical decision
making once an abdominal mass is observed on CT, MRI, PET or EU S (e.g., ordering repeat
radiologic scans if the abdominal mass is deemed to be low risk, such as if a biomarker-based

test is negative, with or without categorization of mass size, or considering biopsy if the mass
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is deemed medium to high risk, such as if a biomarker-based test is positive, with or without
categorization of mass size or extent of tissue invasion); and facilitating decisions regarding
clinical follow-up (e.g., whether to implement repeat radiologic imaging scans, fine needle
biopsy, or surgery after observing an abdominal mass on imaging). Biomarker testing may
improve positive predictive value (PPV) over EUS screening of high risk individuals alone. In
addition to their utilities in conjunction with EUS screening, the biomarkers described herein
can also be used in conjunction with any other imaging modalities used for pancreatic cancer,
such as CT, MRI or PET scan. Furthermore, the described biomarkers may also be useful in
permitting certain of these uses before indications of pancreatic cancer are detected by imaging
modalities or other clinical correlates, or before symptoms appear. It further includes distin-
guishing acute or chronic pancreatitis (or both), pancreatic obstruction, GERD, gallstones, or
abnormal imaging later found to be benign from pancreatic cancer.

[0140] As an example of the manner in which any of the biomarkers described herein can
be used to diagnose pancreatic cancer, differential expression of one or more of the described
biomarkers in an individual who is not known to have pancreatic cancer may indicate that the
individual has pancreatic cancer, thereby enabling detection of pancreatic cancer at an early
stage of the disease when treatment is most effective, perhaps before the pancreatic cancer
is detected by other means or before symptoms appear. Over-expression of one or more of
the biomarkers during the course 6f pancreatic cancer may be indicative of pancreatic cancer
progression, e.g., a pancreatic tumor is growing and/or metastasizing (and thus indicate a
poor prognosis), whereas a decrease in the degree to which one or more of the biomarkers
is differentially expressed (i.e., in subsequent biomarker tests, the expression level in the in-
dividual is moving toward or approaching a “normal” expression level) may be indicative of
pancreatic cancer remission, e.g., a pancreatic tumor is shrinking (and thus indicate a good or
better prognosis). Similarly, an increase in the degree to which one or more of the biomark-
ers is differentially expressed (i.e., in subsequent biomarker tests, the expression level in the
individual is moving further away from a “normal” expression level) during the course of pan-
creatic cancer treatment may indicate that the pancreatic cancer is progressing and therefore
indicate that the treatment is ineffective, whereas a decrease in differential expression of one
or more of the biomarkers during the course of pancreatic cancer treatment may be indicative

of pancreatic cancer remission and therefore indicate that the treatment is working success-
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fully. Additionally, an increase or decrease in the differential expression of one or more of the
biomarkers after an individual has apparently been cured of pancreatic cancer may be indica-
tive of pancreatic cancer recurrence. In a situation such as this, for example, the individual
can be re-started on therapy (or the therapeutic regimen modified such as to increase dosage
amount and/or frequency, if the individual has maintained therapy) at an earlier stage than
if the recurrence of pancreatic cancer was not detected until later. Furthermore, a differential
expression level of one or more of the biomarkers in an individual may be predictive of the
individual’s response to a particular therapeutic agent. In monitoring for pancreatic cancer
recurrence or progression, changes in the biomarker expression levels may indicate the need
for repeat imaging (e.g., repeat EUS), such as to determine pancreatic cancer activity or to
determine the need for changes in treatment.

[0141] Detection of any of the biomarkers described herein may be particularly useful fol-
lowing, or in conjunction with, pancreatic cancer treatment, such as to evaluate the success
of the treatment or to monitor pancreatic cancer remission, recurrence, and/or progression
(including metastasis) following treatment. Pancreatic cancer treatment may include, for ex-
ample, administration of a therapeutic agent to the individual, performance of surgery (e.g.,
surgical resection of at least a portion of a pancreatic tumor or removal of pancreatic and
surrounding tissue), administration of radiation therapy, or any other type of pancreatic can-
cer treatment used in the art, and any combination of these treatments. For example, any
of the biomarkers may be detected at least once after treatment or may be detected multiple
times after treatment (such as at periodic intervals), or may be detected both before and
after treatment. Differential expression levels of any of the biomarkers in an individual over
time may be indicative of pancreatic cancer progression, remission, or recurrence, examples
of which include any of the following: an increase or decrease in the expression level of the
biomarkers after treatment compared with the expression level of the biomarker before treat-
ment; an increase or decrease in the expression level of the biomarker at a later time point
after treatment compared with the expression level of the biomarker at an earlier time point
after treatment; and a differential expression level of the biomarker at a single time point after
treatment compared with normal levels of the biomarker.

[0142] As a specific example, the biomarker levels for any of the biomarkers described herein

can be determined in pre-surgery and post-surgery (e.g., 2-8 weeks after surgery) serum or
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plasma samples. An increase in the biomarker expression level(s) in the post-surgery sample
compared with the pre-surgery sample can indicate progression of pancreatic cancer (e.g.,
unsuceessful surgery), whereas a decrease in the biomarker expression level(s) in the post-
surgery sample compared with the pre-surgery sample can indicate regression of pancreatic
cancer (e.g., the surgery successfully removed the pancreatic tumor). Similar analyses of the
biomarker levels can be carried out before and after other forms of treatment, such as before
and after radiation therapy or administration of a therapeutic agent or cancer vaccine.
[0143] In addition to testing biomarker levels as a stand-alone diagnostic test, biomarker
levels can also be done in conjunction with determination of SNPs or other genetic lesions or
variability that are indicative of increased risk of susceptibility of disease. (See, e.g., Amos et
al., Nature Genetics 40, 616-622 (2009)).

[0144] In addition to testing biomarker levels as a stand-alone diagnostic test, biomarker lev-
els can also be done in conjunction with radiologic screening. In addition to testing biomarker
levels as a stand-alone diagnostic test, biomarker levels can also be done in conjunction with
relevant symptoms or genetic testing. Detection of any of the biomarkers described herein
may be useful after pancreatic mass has been observed through imaging to aid in the diagno-
sis of pancreatic cancer and guide appropriate clinical care of the individual, including care
by an appropriate surgical specialist or by palliative therapy in the unresectable patient. In
addition to testing biomarker levels in conjunction with relevant symptoms or risk factors,
information regarding the biomarkers can also be evaluated in conjunction with other types of
data, particularly data that indicates an individual’s risk for pancreatic cancer (e.g., patient
clinical history, symptoms, family history of pancreatic cancer, history of smoking or alcohol
use, sudden onset of diabetes mellitus, jaundice, risk factors such as the presence of a ge-
netic marker(s), and/or status of other biomarkers, etc.). These various data can be assessed
by automated methods, such as a computer program/software, which can be embodied in a
computer or other apparatus/device. \

[0145] In addition to testing biomarker levels in conjunction with radiologic screening in high
risk individuals (e.g., assessing biomarker levels in conjunction with size or other characteristics
of a pancreatic mass observed on an imaging scan), information regarding the biomarkers can
also be evaluated in conjunction with other types of data, particularly data that indicates an

individual’s risk for pancreatic cancer (e.g., patient clinical history, symptoms, family history
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of cancer, risk factors such as whether or not the individual is a smoker, heavy alcohol user
and/or status of other biomarkers, etc.). These various data can be assessed by automated
methods, such as a computer program/software, which can be embodied in a computer or
other apparatus/device.

[0146] Any of the described biomarkers may also be used in imaging tests. For example,
an imaging agént can be coupled to any of the described biomarkers, which can be used to
aid in pancreatic cancer diagnosis, to monitor disease progression/remission or metastasis, to

monitor for disease recurrence, or to monitor response to therapy, among other uses.

Detection and Determination of Biomarkers and Biomarker Values

[0147] A biomarker value for the biomarkers described herein can be detected using any of a
variety of known analytical methods. In one embodiment, a biomarker value is detected using
a capture reagent. As used herein, a “capture agent” or “capture reagent” refers to a molecule
that is capable of binding specifically to a biomarker. In various embodiments, the capture
reagent can be exposed to the biomarker in solution or can be exposed to the biomarker while
the capture reagent is immobilized on a solid support. In other embodiments, the capture
~ reagent contains a feature that is reactive with a secondary feature on a solid support. In
these embodiments, the capture reagent can be exposed to the biomarker in solution, and
then the feature on the capture reagent can be used in conjunction with the secondary feature
on the solid support to immobilize the biomarker on the solid support. The capture reagent is
selected based on the type of analysis to be conducted. Capture reagents include but are not
limited to aptamers, antibodies, adnectins, ankyrins, other antibody mimetics and other pro-
tein scaffolds, autoantibodies, chimeras, small molecules, an F(ab’), fragment, a single chain
antibody fragment, an Fv fragment, a single chain Fv fragment, a nucleic acid, a lectin, a
ligand-binding receptor, affybodies, nanobodies, imprinted polymers, avimers, peptidomimet-
ics, a hormone receptor, a cytokine receptor, and synthetic receptors, and modifications and
fragments of these.
[0148] In some embodiments, a biomarker value is detected using a biomarker/capture
reagent complex.
[0149] In other embodiments, the biomarker value is derived from the biomarker/capture

reagent complex and is detected indirectly, such as, for example, as a result of a reaction that
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is subsequent to the biomarker /capture reagent interaction, but is dependent on the formation
of the biomarker/capture reagent complex.

[0150] In some embodiments, the biomarker value is detected directly from the biomarker
in a biological sample.

[0151] In one embodiment, the biomarkers are detected using a multiplexed format that
allows for the simultaneous detection of two or more biomarkers in a biological sample. In
one embodiment of the multiplexed format, capture reagents are immobilized, directly or
indirectly, covalently or non-covalently, in discrete locations on a solid support. In another
embodiment, a multiplexed format uses discrete solid supports where each solid support has a
unique capture reagent associated with that solid support, such as, for example quantum dots.
In another embodiment, an individual device is used for the detection of each one of multiple
biomarkers to be detected in a biological sample. Individual devices can be configured to
permit each biomarker in the biological sample to be processed simultaneously. For example,
a microtiter plate can be used such that each well in the plate is used to uniquely analyze one
of multiple biomarkers to be detected in a biological sample.

[0152] In one or more of the foregoing embodiments, a fluorescent tag can be used to label a
component of the biomarker/capture complex to enable the detection of the biomarker value.
In various embodiments, the fluorescent label can be conjugated to a capture reagent specific
to any of the biomarkers described herein using known techniques, and the fluorescent label
can then be used to detect the corresponding biomarker value. Suitable fluorescent labels
include rare earth chelates, fluorescein and its derivatives, rhodamine and its derivatives,
dansyl, allophycocyanin, PBXL-3, Qdot 605, Lissamine, phycoerythrin, Texas Red, and other
such compounds.

[0153] In one embodiment, the fluorescent label is a fluorescent dye molecule. In some
embodiments, the fluorescent dye molecule includes at least one substituted indolium ring
system in which the substituent on the 3-carbon of the indolium ring contains a chemically
reactive group or a conjugated substance. In some embodiments, the dye molecule includes an
AlexFluor molecule, such as, for example, AlexaFluor 488, AlexaFluor 532, AlexaFluor 647,
AlexaFluor 680, or AlexaFluor 700. In other embodiments, the dye molecule includes a first
type and a second type of dye molecule, such as, e.g., two different AlexaFluor molecules. In

other embodiments, the dye molecule includes a first type and a second type of dye molecule,
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[0154] Fluorescence can be measured with a variety of instrumentation compatible with a
wide range of assay formats. For example, spectrofluorimeters have been designed to analyze
microtiter plates, microscope slides, printed arrays, cuvettes, etc. See Principles of IFluores-
cence Spectroscopy, by J.R. Lakowicz, Springer Science 4+ Business Media, Inc., 2004. See
Bioluminescence & Chemiluminescence: Progress & Current Applications; Philip E. Stanley
and Larry J. Kricka editors, World Scientific Publishing Company, January 2002.

[0155] In one or more of the foregoing embodiments, a chemiluminescence tag can option-
ally be used to label a component of the biomarker/capture complex to enable the detection
of a biomarker value. Suitable chemiluminescent materials include any of oxalyl chloride,
Rodamin 6G, Ru(bipy)32+ , TMAE (tetrakis(dimethylamino)ethylene), Pyrogallol (1,2,3-
trihydroxibenzene), Lucigenin, peroxyoxalates, Aryl oxalates, Acridinium esters, dioxetanes,
and others.

[0156] In yet other embodiments, the detection method includes an enzyme/substrate com-
bination that generates a detectable signal that corresponds to the biomarker value. Gener-
ally, the enzyme catalyzes a chemical alteration of the chromogenic substrate which can be
measured using various techniques, including spectrophotometry, fluorescence, and chemilumi-
nescence. Suitable enzymes include, for example, luciferases, luciferin, malate dehydrogenase,
urease, horseradish peroxidase (HRPO), alkaline phosphatase, beta-galactosidase, glucoamy-
lase, lysozyme, glucose oxidase, galactose oxidase, and glucose-6-phosphate dehydrogenase,
uricase, xanthine oxidase, lactoperoxidase, microperoxidase, and the like.

[0157] In yet other embodiments, the detection method can be a combination of fluores-
cence, chemiluminescence, radionuclide or enzyme/substrate combinations that generate a
measurable signal. Multimodal signaling could have unique and advantageous characteristics
in biomarker assay formats.

[0158] More specifically, the biomarker values for the biomarkers described herein can be
detected using known analytical methods including, singleplex aptamer assays, multiplexed
aptamer assays, singleplex or multiplexed immunoassays, mRNA expression profiling, miRNA
expression profiling, mass spectrometric analysis, histological/cytological methods, etc. as

detailed below.
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Determination of Biomarker Values using Aptamer-Based Assays

[0159] Assays directed to the detection and quantification of physiologically significant
molecules in biological samples and other samples are important tools in scientific research
and in the health care field. One class of such assays involves the use of a microarray that
includes one or more aptamers immobilized on a solid support. The aptamers are each capable
of binding to a target molecule in a highly specific manner and with very high affinity. See,
e.g., U.S. Patent No. 5,475,096 entitled “Nucleic Acid Ligands™; see also, e.g., U.S. Patent
No. 6,242,246, U.S. Patent No. 6,458,543, and U.S. Patent No. 6,503,715, each of which is
entitled “Nucleic Acid Ligand Diagnostic Biochip”. Once the microarray is contacted with
a sample, the aptamers bind to their respective target molecules present in the sample and
thereby enable a determination of a biomarker value corresponding to a biomarker.

[0160] As used herein, an “aptamer” refers to a nucleic acid that has a specific binding
affinity for a target molecule. It is recognized that affinity interactions are a matter of degree;
however, in this context, the “specific binding affinity” of an aptamer for its target means
that the aptamer binds to its target generally with a much higher degree of affinity than it
binds to other components in a test sample. An “aptamer” is a set of copies of one type
or species of nucleic acid molecule that has a particular nucleotide sequence. An aptamer
can include any suitable number of nucleotides, including any number of chemically modified
nucleotides. “Aptamers” refers to more than one such set of molecules. Different aptamers
can have either the same or different numbers of nucleotides. Aptamers can be DNA or RNA
or chemically modified nucleic acids and can be single stranded, double stranded, or contain
double stranded regions, and can include higher ordered structures. An aptamer can also be
a photoaptamer, where a photoreactive or chemically reactive functional group is included in
the aptamer to allow it to be covalently linked to its corresponding target. Any of the aptamer
methods disclosed herein can include the use of two or more aptamers that specifically bind
the same target molecule. As further described below, an aptamer may include a tag. If an
aptamer includes a tag, all copies of the aptamer need not have the same tag. Moreover, if
different aptamers each include a tag, these different aptamers can have either the same tag
or a different tag.

[0161] An aptamer can be identified using any known method, including the SELEX process.

Once identified, an aptamer can be prepared or synthesized in accordance with any known
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[0162] As used herein, a “SOMAmer” or Slow Off-Rate Modified Aptamer refers to an
aptamer having improved off-rate characteristics. SOMAmers can be generated using the
improved SELEX methods described in U.S. Publication No. 2009/0004667, entitled “Method
for Generating Aptamers with Improved Off-Rates.”

[0163] The terms “SELEX” and “SELEX process” are used interchangeably herein to refer
generally to a combination of (1) the selection of aptamers that interact with a target molecule
in a desirable manner, for example binding with high affinity to a protein, with (2) the ampli-
fication of those selected nucleic acids. The SELEX process can be used to identify aptamers
with high affinity to a specific target or biomarker.

[0164] SELEX generally includes preparing a candidate mixture of nucleic acids, binding of
the candidate mixture to the desired target molecule to form an affinity complex, separating
the affinity complexes from the unbound candidate nucleic acids, separating and isolating the
nucleic acid from the aflinity complex, purifying the nucleic acid, and identifying a specific
aptamer sequence. The process may include multiple rounds to further refine the affinity of
the selected aptamer. The process can include amplification steps at one or more points in the
process. See, e.g., U.S. Patent No. 5,475,096, entitled “Nucleic Acid Ligands”. The SELEX
process can be used to génerate an aptamer that covalently binds its target as well as an
aptamer that non-covalently binds its target. See, e.g., U.S. Patent No. 5,705,337 entitled
“Systematic Evolution of Nucleic Acid Ligands by Exponential Enrichment: Chemi-SELEX.”
[0165] The SELEX process can be used to identify high-affinity aptamers containing mod-
ified nucleotides that confer improved characteristics on the aptamer, such as, for example,
improved in vivo stability or improved delivery characteristics. Examples of such modifications
include chemical substitutions at the ribose and/or phosphate and/or base positions. SELEX
process-identified aptamers containing modified nucleotides are described in U.S. Patent No.
5,660,985, entitled “High Affinity Nucleic Acid Ligands Containing Modified Nucleotides”,
which describes oligonucleotides containing nucleotide derivatives chemically modified at the
5- and 2’-positions of pyrimidines. U.S. Patent No. 5,580,737, see supra, describes highly
specific aptamers containing one or more nucleotides modified with 2’-amino (2'-NH2), 2-
fluoro (2-F), and/or 2-O-methyl (2°-OMe). See also, U.S. Patent Application Publication
20090098549, entitled “SELEX and PHOTOSELEX”, which describes nucleic acid libraries
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0. 888 having expanded physical and chemical properties and their use in SELEX and photoSELEX.

[0166] SELEX can also be used to identify aptamers that have desirable off-rate character-
istics. See U.S. Patent Application Publication 20090004667, entitled “Method for Generating
Aptamers with Improved Off-Rates”, which describes improved SELEX methods for gener-
ating aptamers that can bind to target molecules. Methods for producing aptamers and
photoaptamers having slower rates of dissociation from their respective target molecules are
described. The methods involve contacting the candidate mixture with the target molecule,
allowing the formation of nucleic acid-target complexes to occur, and performing a slow off-
rate enrichment process wherein nucleic acid-target complexes with fast dissociation rates will
dissociate and not reform, while complexes with slow dissociation rates will remain intact. Ad-
ditionally, the methods include the use of modified nucleotides in the production of candidate
nucleic acid mixtures to generate aptamers with improved off-rate performance.

[0167] A variation of this assay employs aptamers that include photoreactive functional
groups that enable the aptamers to covalently bind or “photocrosslink” their target molecules.
See, e.g., U.S. Patent No. 6,544,776 entitled “Nucleic Acid Ligand Diagnostic Biochip”. These
photoreactive aptamers are also referred to as photoaptamers. See, e.g., U.S. Patent No.
5,763,177, U.S. Patent No. 6,001,577, and U.S. Patent No. 6,291,184, eaéh of which is entitled
“Systematic Evolution of Nucleic Acid Ligands by Exponential Enrichment: Photoselection
of Nucleic Acid Ligands and Solution SELEX”; see also, e.g., U.S. Patent No. 6,458,539,
entitled “Photoselection of Nucleic Acid Ligands”. After the microarray is contacted with the
sample and the photoaptamers have had an opportunity to bind to their target molecules,
the photoaptamers are photoactivated, and the solid support is washed to remove any non-
specifically bound molecules. Harsh wash conditions may be used, since target molecules that
are bound to the photoaptamers are generally not removed, due to the covalent bonds created
by the photoactivated functional group(s) on the photoaptamers. In this manner, the assay
enables the detection of a biomarker value corresponding to a biomarker in the test sample.
[0168] In both of these assay formats, the aptamers are immobilized on the solid support
prior to being contacted with the sample. Under certain circumstances, however, immobiliza-
tion of the aptamers prior to contact with the sample may not provide an optimal assay. For
example, pre-immobilization of the aptamers may result in inefficient mixing of the aptamers

with the target molecules on the surface of the solid support, perhaps leading to lengthy re-
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action times and, therefore, extended incubation periods to permit efficient binding of the
aptamers to their target molecules. Further, when photoaptamers are employed in the assay
and depending upon the material utilized as a solid support, the solid support may tend to
scatter or absorb the light used to effect the formation of covalent bonds between the pho-
toaptamers and their target molecules. Moreover, depending upon the method employed,
detection of target molecules bound to their aptamers can be subject to imprecision, since the
surface of the solid support may also be exposed to and affected by any labeling agents that
are used. Finally, immobilization of the aptamers on the solid support generally involves an
aptamer-preparation step (i.e., the immobilization) prior to exposure of the aptamers to the
sample, and this preparation step may affect the activity or functionality of the aptamers.
[0169] Aptamer assays that permit an aptamer to capture its target in solution and then
employ separation steps that are designed to remove specific components of the aptamer-target
mixture prior to detection have also been described (see U.S. Patent Application Publication
20090042206, entitled “Multiplexed Analyses of Test Samples”). The described aptamer assay
methods enable the detection and quantification of a non-nucleic acid target (e.g., a protein
target) in a test sample by detecting and quantifying a nucleic acid (i.e., an aptamer). The
described methods create a nucleic acid surrogate (i.e, the aptamer) for detecting and quan-
tifying a non-nucleic acid target, thus allowing the wide variety of nucleic acid technologies,
including amplification, to be applied to a broader range of desired targets, including protein
targets.

[0170] Aptamers can be constructed to facilitate the separation of the assay components
from an aptamer biomarker complex (or photoaptamer biomarker covalent complex) and per-
mit isolation of the aptamer for detection and/or quantification. In one embodiment, these
constructs can include a cleavable or releasable element within the aptamer sequence. In
cher embodiments, additional functionality can be introduced into the aptamer, for example,
a labeled or detectable component, a spacer component, or a specific binding tag or immobi-
lization element. For example, the aptamer can include a tag connected to the aptamer via
a cleavable moiety, a label, a spacer component separating the label, and the cleavable moi-
ety. In one embodiment, a cleavable element is a photocleavable linker. The photocleavable
linker can be attached to a hiotin moiety and a spacer section, can include an NHS group for

derivatization of amines, and can be used to introduce a biotin group to an aptamer, thereby

cont i nued
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[0171] Homogenous assays, done with all assay components in solution, do not require
separation of sample and reagents prior to the detection of signal. These methods are rapid
and easy to use. These methods generate signal based on a molecular capture or binding
reagent that reacts with its specific target. For pancreatic cancer, the molecular capture
reagents would be an aptamer or an antibody or the like and the specific target would be a
pancreatic cancer biomarker of Table 1, Col. 2.

[0172] In one embodiment, a method for signal generation takes advantage of anisotropy
signal change due to the interaction of a fluorophore-labeled capture reagent with its specific
biomarker target. When the labeled capture reacts with its target, the increased molecular
weight causes the rotational motion of the fluorophore attached to the complex to become
much slower changing the anisotropy value. By monitoring the anisotropy change, binding
events may be used to quantitatively measure the biomarkers in solutions. Other methods
include fluorescence polarization assays, molecular beacon methods, time resolved fluorescence
quenching, chemiluminescenée, fluorescence resonance energy transfer, and the like.

[0173] An exemplary solution-based aptamer assay that can be used to detect a biomarker
value corresponding to a biomarker in a biological sample includes the following: (a) preparing
a mixture by contacting the biological sample with an aptamer that includes a first tag and has
a specific affinity for the biomarker, wherein an aptamer affinity complex is formed when the
biomarker is present in the sample; (b) exposing the mixture to a first solid support including
a first capture element, and allowing the first tag to associate with the first capture element;
(c) removing any components of the mixture not associated with the first solid support; (d)
attaching a second tag to the biomarker component of the aptamer affinity complex; (e)
releasing the aptamer affinity complex from the first solid support; (f) exposing the released
aptamer affinity complex to a second solid support that includes a second capture element
and allowing the second tag to associate with the second capture element; (g) removing any
non-complexed aptamer from the mixture by partitioning the non-complexed aptamer from
the aptamer affinity complex; (h) eluting the aptamer from the solid support; and (i) detecting
the biomarker by detecting the aptamer component of the aptamer affinity complex.

[0174] Any means known in the art can be used to detect a biomarker value by detecting

the aptamer component of an aptamer affinity complex. A number of different detection

46



IN SR 0.887 79 C9 ETITEI C5 CSF IR CTSTI TIT BS4 0.887 80 C5 ETHE1L CSF1R
LTF C5a CTSI3 0.887 81 C5 THBS4 Al,1'1, Cha CCL18 CTSB 0.887 82 C5 ETTTE |
KIT Cha CCL23 CTSB 0.887 83 C5 HAMP Coa CCL18 CTSB 1(1)1(7 0.887 84 N MP7
ETHEL C, 15a CTSB KLK7 HAWMP 0.887 85 C5 ETBEI Ma. CTSB ACES KLK7 0.887 86 CS
ETHEL NINIP7 Coa CTSB KLIC7 0.887 87 C5 FIT TE|l CCL18 CTSB T | | BS4 HAW
0.887 Table 7 - continued from previ ous page Markers CV AUC 88 C5-C6 KLK7
LTE C5a CCL18 CTSB 0.887 89 C5 ETTIE I CSF1R. ALPL CTS13 TEIBSEl1 0.887 90

o ETTJIlggrlogt\éS!:anl lLe lllsted(gg:dlegegt &-g%%ta%l}/%omponent of an affinity complex, such as, for

example, hybridization assays, mass spectroscopy, or QPCR. In some embodiments, nucleic
acid sequencing methods can be used to detect the aptamer component of an aptamer affinity
complex and thereby detect a biomarker value. Briefly, a test sample can be subjected to any
kind of nucleic acid sequencing method to identify and quantify the sequence or sequences
of one or more aptamers present in the test sample. In some embodiments, the sequence
includes the entire aptamer molecule or any portion of the molecule that may be used to
uniquely identify the molecule. In other embodiments, the identifying sequencing is a specific
sequence added to the aptamer; such sequences are often referred to as “tags,” “barcodes,” or
“zipcodes.” In some embodiments, the sequencing method includes enzymatic steps to amplify
the aptamer sequence or to convert any kind of nucleic acid, including RNA and DNA that
contain chemical modifications to any position, to any other kind of nucleic acid appropriate
for sequencing.

[0175] In some embodiments, the sequencing method includes one or more cloning steps.
In other embodiments the sequencing method includes a direct sequencing method without
cloning.

[0176] In some embodiments, the sequencing method includes a directed approach with
specific primers that target one or more aptamers in the test sample. In other embodiments,
the sequencing method includes a shotgun approach that targets all aptamers in the test
sample.

[0177] In some embodiments, the sequencing method includes enzymatic steps to amplify
the molecule targeted for sequencing. In other embodiments, the sequencing method directly
sequences single molecules. An exemplary nucleic acid sequencing-based method that can
be used to detect a biomarker value corresponding to a biomarker in a biological sample
includes the following: (a) converting a mixture of aptamers that contain chemically modified
nucleotides to unmodified nucleic acids with an enzymatic step; (b) shotgun sequencing the
resulting unmodified nucleic acids with a massively parallel sequencing platform such as, for
example, the 454 Sequencing System (454 Life Sciences/Roche), the Illumina Sequencing
System (Illumina), the ABI SOLID Sequencing System (Applied Biosystems), the HeliScope
Single Molecule Sequencer (Helicos Biosciences), or the Pacific Biosciences Real Time Single-

Molecule Sequencing System (Pacific BioSciences) or the Polonator G Sequencing System
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(Dover Systems); and (c) identifying and quantifying the aptamers present in the mixture by

specific sequence and sequence count.

Determination of Biomarker Values using Immunoassays

[0178] TImmunoassay methods are based on the reaction of an antibody to its corresponding
target or analyte and can detect the analyte in a sample depending on the specific assay for-
mat. To improve specificity and sensitivity of an assay method based on immuno-reactivity,
monoclonal antibodies are often used because of their specific epitope recognition. Polyclonal
antibodies have also been successfully used in various immunoassays because of their increased
affinity for the target as compared to monoclonal antibodies. Immunoassays have been de-
signed for use with a wide range of biological sample matrices. Immunoassay formats have
been designed to provide qualitative, semi-quantitative, and quantitative results.

[0179] Quantitative results are generated through the use of a standard curve created with
known concentrations of the specific analyte to be detected. The response or signal from an
unknown sample is plotted onto the standard curve, and a quantity or value corresponding to
the target in the unknown sample is established.

[0180] Numerous immunoassay formats have been designed. ELISA or EIA can be quanti-
tative for the detection of an analyte. This method relies on attachment of a label to either
the analyte or the antibody and the label component includes, either directly or indirectly, an
enzyme. ELISA tests may be formatted for direct, indirect, competitive, or sandwich detec-
tion of the analyte. Other methods rely on labels such as, for example, radioisotopes (1125)
or fluorescence. Additional techniques include, for example, agglutination, nephelometry, tur-
bidimetry, Western blot, immunoprecipitation, immunocytochemistry, immunohistochemistry,
flow cytometry, Luminex assay, and others (see ImmunoAssay: A Practical Guide, edited by
Brian Law, published by Taylor & Francis, Ltd., 2005 edition).

[0181] Exemplary assay formats include enzyme-linked immunoéorbent assay (ELISA), ra-
dioimmunoassay, fluorescent, chemiluminescence, and fluorescence resonance energy transfer
(FRET) or time resolved-FRET (TR-FRET) immunoassays. Examples of procedures for de-
tecting biomarkers include biomarker immunoprecipitation followed by quantitative methods
that allow size and peptide level discrimination, such as gel electrophoresis, capillary elec-

trophoresis, planar electrochromatography, and the like.
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terial depend on the nature of the label. The products of reactions catalyzed by appropriate
enzymes (where the detectable label is an enzyme; see above) can be, without limitation, flu-
orescent, luminescent, or radioactive or they may absorb visible or ultraviolet light. Examples
of detectors suitable for detecting such detectable labels include, without limitation, x-ray film,
radioactivity counters, scintillation counters, spectrophotometers, colorimeters, fluorometers,
luminometers, and densitometers.

[0183] Any of the methods for detection can be performed in any format that allows for any
suitable preparation, processing, and analysis of the reactions. This can be, for example, in
multi-well assay plates (e.g., 96 wells or 384 wells) or using any suitable array or microarray.
Stock solutions for various agents can be made manually or robotically, and all subsequent
pipetting, diluting, mixing, distribution, washing, incubating, sample readout, data Collectidtl
and analysis can be done robotically using commercially available analysis software, robotics,

and detection instrumentation capable of detecting a detectable label.

Determination of Biomarker Values using Gene Expression Profiling

[0184] Measuring mRNA in a biological sample may be used as a surrogate for detection of
the level of the corresponding protein in the biological sample. Thus, any of the biomarkers
or biomarker panels described herein can also be detected by detecting the appropriate RNA.
[0185] mRNA expression levels are measured by reverse transcription quantitative poly-
merase chain reaction (RT-PCR, followed with gPCR). RT-PCR is used to create a cDNA
from the mRNA. The ¢cDNA may be used in a qPCR assay to produce fluorescence as the
DNA amplification process progresses. By comparison to a standard curve, gPCR can pro-
duce an absolute measurement such as number of copies of mRNA per cell. Northern blots,
microarrays, Invader assays, and RT-PCR combined with capillary electrophoresis have all
been used to measure expression levels of mRNA in a sample. See Gene Expression Profiling:
Methods and Protocols, Richard A. Shimkets, editor, Humana Press, 2004.

[0186] miRNA molecules are small RNAs that are non-coding but may regulate gene ex-
pression. Any of the methods suited to the measurement of mRNA expression levels can
also be used for the corresponding miRNA. Recently many laboratories have investigated the

use of miRNAs as biomarkers for disease. Many diseases involve wide-spread transcriptional
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tion between miRNA concentrations and disease is often even less clear than the connections
between protein levels and disease, yet the value of miRNA biomarkers might be substantial.
Of course, as with any RNA expressed differentially during disease, the problems facing the
development of an in vitro diagnostic product will include the requirement that the miRNAs
survive in the diseased cell and are easily extracted for analysis, or that the miRNAs are
released into blood or other matrices where they must survive long enough to be measured.
Protein biomarkers have similar requirements, although many potential protein biomarkers
are secreted intentionally at the site of pathology and function, during disease, in a paracrine
fashion. Many potential protein biomarkers are designed to function outside the cells within

which those proteins are synthesized.

Detection of Biomarkers Using In Vivo Molecular Imaging Technolo-
gies

[0187] Any of the described biomarkers (see Table 1, Col. 2) may also be used in molec-
ular imaging tests. For example, an imaging agent can be coupled to any of the described
biomarkers, which can be used to aid in pancreatic cancer diagnosis, to monitor disease pro-
gression/remission or metastasis, to monitor for disease recurrence, or to monitor response to
therapy, among other uses.

[0188] In vivo imaging technologies provide non-invasive methods for determining the state
of a particular disease in the body of an individual. For example, entire portions of the
body, or even the entire body, may be viewed as a three dimensional imnage, thereby providing
valuable information concerning morphology and structures in the body. Such technologies
may be combined with the detection of the biomarkers described herein to provide information
concerning the cancer status, in particular the pancreatic cancer status, of an individual.
[0189] The use of in vivo molecular imaging technologies is expanding due to various ad-
vances in technology. These advances include the development of new contrast agents or
labels, such as radiolabels and/or fluorescent labels, which can provide strong signals within
the body; and the development of powerful new imaging technology, which can detect and an-
alyze these signals from outside the body, with sufficient sensitivity and accuracy to provide

useful information. The contrast agent can be visualized in an appropriate imaging system,
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thereby providing an image ot the portion or portions ot the body in which the contrast agent
is located. The contrast agent may be bound to or associated with a capture reagent, such
as an aptamer or an antibody, for example, and/or with a peptide or protein, or an oligonu-
cleotide (for example, for the detection of gene expression), or a complex containing any of
these with one or more macromolecules and/or other particulate forms.

[0190] The contrast agent may also feature a radioactive atom that is useful in imaging.
Suitable radioactive atoms include technetium-99m or iodine-123 for scintigraphic studies.
Other readily detectable moieties include, for example, spin labels for magnetic resonance
imaging (MRI) such as, for example, iodine-123 again, iodine-131, indium-111, fluorine-19,
carbon-13, nitrogen-15, oxygen-17, gadolinium, manganese or iron. Such labels are well known
in the art and could easily bé selected by one of ordinary skill in the art.

[0191] Standard imaging techniques include but are not limited to magnetic resonance imag-
ing, computed tomography scanning, positron emission tomography (PET), single photon
emission computed tomography (SPECT), and the like. For diagnostic in vivo imaging, the
type of detection instrument available is a major factor in selecting a given contrast agent,
such as a given radionuclide and the particular biomarker that it is used to target (protein,
mRNA, and the like). The radionuclide chosen typically has a type of decay that is detectable
by a given type of instrument. Also, when selecting a radionuclide for in vivo diagnosis, its
half-life should be long enough to enable detection at the time of maximum uptake by the
target tissue but short enough that deleterious radiation of the host is minimized.

[0192] Exemplary imaging techniques include but are not limited to PET and SPECT,
which are imaging techniques in which a radionuclide is synthetically or locally administered
to an individual. The subsequent uptake of the radiotracer is measured over time and used to
obtain information about the targeted tissue and the biomarker. Because of the high-energy
(gamma-ray) emissions of the specific isotopes employed and the sensitivity and sophistication
of the instruments used to detect them, the two-dimensional distribution of radioactivity may
be inferred from outside of the body.

[0193] Commonly used positron-emitting nuclides in PET include, for example, carbon-
11, nitrogen-13, oxygen-15, and fluorine-18. Isotopes that decay by electron capture and/or
gamma-emission are used in SPECT and include, for example iodine-123 and technetium-

99m. An exemplary method for labeling amino acids with technetium-99m is the reduction of
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precursor complex, which, in turn, reacts with the metal binding group of a bifunctionally
modified chemotactic peptide to form a technetium-99m-chemotactic peptide conjugate.
[0194] Antibodies are frequently used for such in vivo imaging diagnostic methods. The
preparation and use of antibodies for in vivo diagnosis is well known in the art. Labeled an-
tibodies which specifically bind any of the biomarkers in Table 1, Col. 2 can be injected into
an individual suspected of having a certain type of cancer (e.g., pancreatic cancer), detect.able
according to the particular biomarker used, for the purpose of diagnosing or evaluating the dis-
ease status of the individual. The label used will be selected in accordance with the imaging
modality to be used, as previously described. Localization of the label permits determina-
tion of the spread of the cancer. The amount of label within an organ or tissue also allows
determination of the presence or absence of cancer in that organ or tissue.

[0195] Similarly, aptamers may be used for such in vivo imaging diagnostic methods. For
example, an aptamer that was used to identify a particular biomarker described in Table 1,
Col. 2 (and therefore binds specifically to that particular biomarker) may be appropriately
labeled and injected into an individual suspected of having pancreatic cancer, detectable ac-
cording to the particular biomarker, for the purpose of diagnosing or evaluating the pancreatic
cancer status of the individual. The label used will be selected in accordance with the imaging
modality to be used, as previously described. Localization of the label permits determination
of the spread of the cancer. The amount of label within an organ or tissue also allows determi-
nation of the presence or absence of cancer in that organ or tissue. Aptamer-directed imaging
agents could have unique and advantageous characteristics relating to tissue penetration, tis-
sue distribution, kinetics, elimination, potency, and selectivity as compared to other imaging
agents.

[0196] Such techniques may also optionally be performed with labeled oligonucleotides, for
example, for detection of gene expression through imaging with antisense oligonucleotides.
These methods are used for in situ hybridization, for example, with fluorescent molecules
or radionuclides as the label. Other methods for detection of gene expression include, for
example, detection of the activity of a reporter gene.

[0197] Another general type of imaging technology is optical imaging, in which fluorescent

signals within the subject are detected by an optical device that is external to the subject.
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CBEARsi rEEn by be due to actual Huorescence and/or to bioluminescence. lmprovements in
the sensitivity of optical detection devices have increased the usefulness of optical imaging for
in vivo diagnostic assays.

[0198] The use of in vivo molecular biomarker imaging is increasing, including for clinical
trials, for example, to more rapidly measure clinical efficacy in trials for new cancer thera-
pies and/or to avoid prolonged treatment with a placebo for those diseases, such as multiple
sclerosis, in which such prvolongecl treatment may be considered to be ethically questionable.

[0199] For a review of other techniques, see N. Blow, Nature Methods, 6, 465-469, 2009.

Determination of Biomarker Values using Histology /Cytology Meth-

ods

[0200] For evaluation of pancreatic cancer, a variety of tissue samples may be used in histo-
logical or cytological methods. Sample selection depends on the primary tumor location and
sites of metastases. For example, tissue samples (forceps biopsy, fine needle aspiration (FNA),
and/or brush cytology) collected at the time of endoscopic retrograde cholangiopancreatogra-
phy (ERCP), or endoscopic ultrasound (EUS)-guided FNA can be used for histology. Ascites
or peritoneal washings or pancreatic fluid can be used for cyotology. Any of the biomarkers
identified herein that were shown to be up-regulated (ee Table 1, Col. 6) in the individuals
with pancreatic can be used to stain a histological specimen as an indication of disease.
[0201] In one embodiment, one or more capture reagent/s specific to the corresponding
biomarker/s are used in a cytological evaluation of a pancreatic cell sample and may include
one or more of the following: collecting a cell sample, fixing the cell sample, dehydrating,
clearing, immobilizing the cell sample on a microscope slide, permeabilizing the cell sample,
treating for analyte retrieval, staining, destaining, washing, blocking, and reacting with one
or more capture reagent/s in a buffered solution. In another embodiment, the cell sample is
produced from a cell block.

[0202] In another embodiment, one or more capture reagent/s specific to the corresponding

biomarkers are used in a histological evaluation of a pancreatic tissue sample and may include -

one or more of the following: collecting a tissue specimen, fixing the tissue sample, dehydrat-
ing, clearing, immobilizing the tissue sample on a microscope slide, permeabilizing the tissue

sample, treating for analyte retrieval, staining, destaining, washing, blocking, rehydrating,
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and dehydrating are replaced with freezing.

[0203] In another embodiment, the one or more aptamer/s specific to the corresponding
biomarker /s are reacted with the histological or cytological sample and can serve as the nucleic
acid target in a nucleic acid amplification method. Suitable nucleic acid amplification methods
include, for example, PCR, g-beta replicase, rolling circle amplification, strand displacement,
helicase dependent amplification, loop mediated isothermal amplification, ligase chain reaction,
and restriction and circularization aided rolling circle amplification.

[0204] In one embodiment, the one or more capture reagent/s specific to the corresponding
biomarkers for use in the histological or cytological evaluation are mixed in a buffered solution
that can include any of the following: blocking materials, competitors, detergents, stabilizers,
carrier nucleic acid, polyanionic materials, etc.

[0205] A “cytology protocol” generally includes sample collection, sample fixation, sample
immobilization, and staining. “Cell preparation” can include several processing steps after
sample collection, including the use of one or more slow off-rate aptamers for the staining of
the prepared cells.

[0206] Sample collection can include directly placing the sample in an untreated transport

container, placing the sample in a transport container containing some type of media, or

placing the sample directly onto a slide (immobilization) without any treatment or fixation.

[0207] Sample immobilization can be improved by applying a portion of the collected speci-
men to a glass slide that is treated with polylysine, gelatin, or a silane. Slides can be prepared

by smearing a thin and even layer of cells across the slide. Care is generally taken to minimize

mechanical distortion and drying artifacts. Liquid specimens can be processed in a cell block

method. Or, alternatively, liquid specimens can be mixed 1:1 with the fixative solution for
about 10 minutes at room temperature.

[0208] Cell blocks can be prepared from residual effusions, sputum, urine sediments, gas-
trointestinal fluids, cell scraping, or fine needle aspirates. Cells are concentrated or packed
by centrifugation or membrane filtration. A number of methods for cell block preparation
have been developed. Representative procedures include the fixed sediment, bacterial agar, or
membrane filtration methods. In the fixed sediment method, the cell sediment is mixed with

a fixative like Bouins, picric acid, or buffered formalin and then the mixture is centrifuged
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possible. The pellet is collected and wrapped in lens paper and then placed in a tissue cassette.
The tissue cassette is placed in a jar with additional fixative and processed as a tissue sample.
Agar method is very similar but the pellet is removed and dried on paper towel and then cut
in hall. The cut side is placed in a drop of melted agar on a glass slide and then the pellet
is covered with agar making sure that no bubbles form in the agar. The agar is allowed to
harden and then any excess agar is trimmed away. This is placed in a tissue cassette and the
tissue process completed. Alternatively, the pellet may be directly suspended in 2% liquid
agar at 65°C and the sample centrifuged. The agar cell pellet is allowed to solidify for an hour
at 4°C. The solid agar may be removed from the centrifuge tube and sliced in half. The agar
is wrapped in filter paper and then the tissue cassette. Processing from this point forward is
as described above. Centrifugation can be replaced in any these procedures with membrane
filtration. Any of these processes may be used to generate a “cell block sample”.

[0209] Cell blocks can be prepared using specialized resin including Lowicryl resins, LR
White, LR Gold, Unicryl, and MonoStep. These I‘eSiI'TlS have low viscosity and can be poly-
merized at low temperatures and with ultra violet (UV) light. The embedding process relies
on progressively cooling the sample during dehydration, transferring the sample to the resin,
and polymerizing a block at the final low temperature at the appropriate UV wavelength.
[0210] Cell block sections can be stained with hematoxylin-eosin for cytomorphological ex-
amination while additional sections are used for examination for specific markers.

[0211] Whether the process is cytologoical or histological, the sample may be fixed prior
to additional processing to prevent sample degradation. This process is called “fixation” and
describes a wide range of materials and procedures that may be used interchangeably. The
sample fixation protocol and reagents are best selected empirically based on the targets to be
detected and the specific cell/tissue type to be analyzed. Sample fixation relies on reagents
such as ethanol, polyethylene glycol, methanol, formalin, or isopropanol. The samples should
be fixed as soon after collection and affixation to the slide as possible. However, the fixative se-
lected can introduce structural changes into various molecular targets making their subsequent
detection more difficult. The fixation and immobilization processes and their sequence can
modify the appearance of the cell and these changes must be anticipated and recognized by the

cytotechnologist. Fixatives can cause shrinkage of certain cell types and cause the cytoplasm
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This can damage or modify specific epitopes, generate new epitopes, cause molecular asso-
ciations, and reduce membrane permeability. Tormalin fixation is one of the most common
cytological/histological approaches. Formalin forms methyl bridges between neighboring pro-
teins or within proteins. Precipitation or coagulation is also used for fixation and ethanol
is frequently used in this type of fixation. A combination of crosslinking and precipitation -
can also be used for fixation. A strong fixation process is best at preserving morphological
information while a weaker fixation process is best for the preservation of molecular targets.
[0212] A representative fixative is 50% absolute ethanol, 2 mM polyethylene glycol (PEG),
1.85% formaldehyde. Variations on this formulation include ethanol (50% to 95%), methanol
(20% - 50%), and formalin (formaldehyde) only. Another common fixative is 2% PEG 1500,
50% ethanol, and 3% methanol. Slides are place in the fixative for about 10 to 15 minutes at
room temperature and then removed and allowed to dry. Once slides are fixed they can be
rinsed with a buffered solution like PBS.

[0213] A wide range of dyes can be used to differentially highlight and contrast or “stain”
cellular, sub-cellular, and tissue features or morphological structures. Hematoylin is used to
stain nuclei a blue or black color. Orange G-6 and Eosin Azure both stain the cell’s cytoplasm.
Orange G stains keratin and glycogen containing cells yellow. Eosin Y is used to stain nucleoli,
cilia, red blood cells, and superficial epithelial squamous cells. Romanowsky stains are used
for air dried slides and are useful in enhancing pleomorphism and distinguishing extracellular
from intracytoplasmic material.

[0214] The staining process can include a treatment to increase the permeability of the cells
to the stain. Treatment of the cells with a detergent can be used to increase permeability.
To increase cell and tissue permeability, fixed samples can be further treated with solvents,
saponins, or non-ionic detergents. Enzymatic digestion can also improve the accessibility of
specific targets in a tissue sample.

[0215] After staining, the sample is dehydrated using a succession of alcohol rinses with
increasing alcohol concentration. The final wash is done with xylene or a xylene substitute,
such as a citrus terpene, that has a refractive index close to that of the coverslip to be applied
to the slide. This final step is referred to as clearing. Once the sample is dehydrated and

cleared, a mounting medium is applied. The mounting medium is selected to have a refractive
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the additional drying, shrinking, or fading of the cell sample.
[0216] Regardless of the stains or processing used, the final evaluation of the pancreatic
cytological specimen is made by some type of microscopy to permit a visual inspection of the
morphology and a determination of the marker’s presence or absence. Exemplary microscopic
methods include brightfield, phase contrast, fluorescence, and differential interference contrast.
[0217] If secondary tests are required on the sample after examination, the coverslip may be
removed and the slide destained. Destaining involves using the original solvent systems used
in staining the slide originally without the added dye and in a reverse order to the original
staining procedure. Destaining may also be completed by soaking the slide in an acid alcohol
until the cells are colorless. Once colorless the slides are rinsed well in a water bath and the
second staining procedure applied.
[0218] In addition, specific molecular differentiation may be possible in conjunction with the
cellular morphological analysis through the use of specific molecular reagents such as antibodies
or nucleic acid probes or aptamers. This improves the accuracy of diagnostic cytology. Micro-
dissection can be used to isolate a subset of cells for additional evaluation, in particular, for
genetic evaluation of abnormal chromosomes, gene expression, or mutations.
[0219] Preparation of a tissue sample for histological evaluation involves fixation, dehydra-
tion, infiltration, embedding, and sectioning. The fixation reagents used in histology are very
similar or identical to those used in cytology and have the same issues of preserving morpholog-
ical features at the expense of molecular ones such as individual proteins. Time can be saved
if the tissue sample is not fixed and dehydrated but instead is frozen and then sectioned while
frozen. This is a more gentle processing procedure and can preserve more individual markers.
However, freezing is not acceptable for long term storage of a tissue sample as subcellular
information is lost due to the introduction of ice crystals. Ice in the frozen tissue sample also
prevents the sectioning process from producing a very thin slice and thus some microscopic
resolution and imaging of subcellular structures can be lost. In addition to formalin fixation,
osmium tetroxide is used to fix and stain phospholipids (membranes).
[0220] Dehydration of tissues is accomplished with successive washes of increasing alcohol
concentration. Clearing employs a material that is miscible with alcohol and the embedding

material and involves a stepwise process starting at 50:50 alcohol:clearing reagent and then
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with a liquid form of the embedding agent {warm wax, nitrocellulose solution) first at 50:50
embedding agent: clearing agent and the 100% embedding agent. Embedding is completed by
placing the tissue in a mold or cassette and filling with melted embedding agent such as wax,
agar, or gelatin. The embedding agent is allowed to harden. The hardened tissue sample may
then be sliced into thin section for staining and subsequent examination.

[0221] Prior to staining, the tissue section is dewaxed and rehydrated. Xylene is used to
dewax the section, one or more changes of xylene may be used, and the tissue is rehydrated
by successive washes in alcohol of decreasing concentration. Prior to dewax, the tissue section
may be heat immobilized to a glass slide at about 80°C for about 20 minutes.

[0222] Laser capture micro-dissection allows the isolation of a subset of cells for further
analysis from a tissue section.

[0223] As in cytology, to enhance the visualization of the microscopic features, the tissue
section or slice can be stained with a variety of stains. A large menu of commercially available
stains can be used to enhance or identify specific features.

[0224] To further increase the interaction of molecular reagents with cytological /histological
samples, a number of techniques for “analyte retrieval” have been developed. The first such
technique uses high temperature heating of a fixed sample. This method is also referred to
as heat-induced epitope retrieval or HIER. A variety of heating techniques have been used,
including steam heating, microwaving, autoclaving, water baths, and pressure cooking or a
combination of these methods of heating. Analyte retrieval solutions include, for example,
water, citrate, and normal saline buffers. The key to analyte retrieval is the time at high
temperature but lower temperatures for longer times have also been successfully used. An-
other key to analyte retrieval is the pH of the heating solution. Low pll has been found to
provide the best immunostaining but also gives rise to backgrounds that frequently require
the use of a second tissue section as a negative control. The most consistent benefit (increased
immunostaining without increase in background) is generally obtained with a high pH solu-
tion regardless of the buffer composition. The analyte retrieval process for a specific target is
empirically optimized for the target using heat, time, pH, and buffer composition as variables
for process optimization. Using the microwave analyte retrieval method allows for sequential

staining of different targets with antibody reagents. But the time required to achieve antibody
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analytes. Microwave heating methods have improved in s1tu hybridization methods as well.
[0225] To initiate the analyte retrieval process, the section is first dewaxed and hydrated.
The slide is then placed in 10mM sodium citrate buffer pH 6.0 in a dish or jar. A representative
procedure uses an 1100W microwave and microwaves the slide at 100% power for 2 minutes
followed by microwaving the slides using 20% power for 18 minutes after checking to be sure
the slide remains covered in liquid. The slide is then allowed to cool in the uncovered container
and then rinsed with distilled water. HIER may be used in combination with an enzymatic
digestion to improve the reactivity of the target to immunochemical reagents.

[0226] One such enzymatic digestion protocol uses proteinase K. A 20 g/ml concentration of
proteinase K is prepared in 50 mM Tris Base, ImM EDTA, 0.5% Triton X-100, pH 8.0 buffer.
The process first involves dewaxing sections in 2 changes of xylene, 5 minutes each. Then the
sample is hydrated in 2 changes of 100% ethanol for 3 minutes each, 95% and 80% ethanol
for 1 minute each, and then rinsed in distilled water. Sections are covered with Proteinase
K working solution and incubated 10-20 minutes at 37C in humidified chamber (optimal
incubation time may vary depending on tissue type and degree of fixation). The sections
are cooled at room temperature for 10 minutes and then rinsed in PBS Tween 20 for 2x2
min. If desired, sections can be blocked to eliminate potential interference from endogenous
compounds and enzymes. The section is then incubated with primary antibody at appropriate
dilution in primary antibody dilution buffer for 1 hour at room temperature or overnight at
4C. The section is then rinsed with PBS Tween 20 for 2x2 min. Additional blocking can be
performed, if required for the specific application, followed by additional rinsing with PBS
Tween 20 for 3x2 min and then finally the immunostaining protocol completed. ‘
[0227] A simple treatment with 1% SDS at room temperature has also been demonstrated
to improve immunohistochemical staining. Analyte retrieval methods have been applied to
slide mounted sections as well as free floating sections. Another treatment option is to place
the slide in a jar containing citric acid and 0.1 Nonident P40 at pH 6.0 and heating to 95°C.
The slide is then washed with a buffer solution like PBS.

[0228] For immunological staining of tissues it may be useful to block non-specific association
of the antibody with tissue proteins by soaking the section in a protein solution like serum or

non-fat dry milk.
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eliminate endogenous charge effects; inactivate endogenous nucleases; and/ or inactivate en-
dogenous enzymes like peroxidase and alkaline phosphatase. Endogenous nucleases may be
inactivated by degradation with proteinase K, by heat treatment, use of a chelating agent such
as EDTA or EGTA, the introduction of carrier DNA or RNA, treatment with a chaotrope
such as urea, thiourea, guanidine hydrochloride, guanidine thiocyanate, lithium perchlorate,
ete, or diethyl pyrocarbonate. Alkaline phosphatase may be inactivated by treated with 0.1N
HCI for 5 minutes at room temperature or treatment with 1 mM levamisole. Peroxidase ac-
tivity may be eliminated by treatment with 0.03% hydrogen peroxide. Endogenous biotin
may be blocked by soaking the slide or section in an avidin (streptavidin, neutravidin may be
substituted) solution for at least 15 minutes at room temperature. The slide or section is then
washed for at least 10 minutes in buffer. This may be repeated at least three times. Then the
slide or section is soaked in a biotin solution for 10 minutes. This may be repeated at least
three times with a fresh biotin solution each time. The buffer wash procedure is repeated.
Blocking protocols should be minimized to prevent damaging either the cell or tissue structure
or the target or targets of interest but one or more of these protocols could be combined to
“block™ a slide or section prior to reaction with one or more slow off-rate aptamers. See Basic
Medical Histology: the Biology of Cells, Tissues and Organs, authored by Richard G. Kessel,
Oxford University Press, 1998.

Determination of Biomarker Values using Mass Spectrometry Meth-

ods

[0230] A variety of configurations of mass spectrometers can be used to detect biomarker
values. Several types of mass spectrometers are available or can be produced with various
configurations. In general, a mass spectrometer has the following major components: a sam-
ple inlet, an ion source, a mass analyzer, a detector, a vacuum system, and instrument-control
system, and a data system. Difference in the sample inlet, ion source, and mass analyzer
generally define the type of instrument and its capabilities. For example, an inlet can be a
capillary-column liquid chromatography source or can be a direct probe or stage such as used
in matrix-assisted laser desorption. Common ion sources are, for example, electrospray, includ-

ing nanospray and microspray or matrix-assisted laser desorption. Common mass analyzers
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ditional mass spectrometry methods are well known in the art (see Bur 111game et 3 Anal.
Chem. 70:647 R-716R (1998); Kinter and Sherman; New York (2000)).
[0231] Protein biomarkers and biomarker values can be detected and measured by any of the
following: electrospray ionization mass spectrometry (ESI-MS), ESI-MS/MS, ESI-MS/(MS)n
matrix-assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF-
MS), surface-enhanced laser desorption/ionization time-of-flight mass spectrometry (SELDI-
TOF-MS), desorption/ionization on silicon (DIOS), secondary ion mass spectrometry (SIMS),
quadrupole time-of-flight (Q-TOF), tandem time-of-flight (TOF/TOF) technology, called ul-
traflex III TOF/TOF, atmospheric pressure chemical ionization mass spectrometry (APCI-
MS), APCI-MS/MS, APCI-(MS)N, atmospheric pressure photoionization mass spectrometry
(APPI-MS), APPI-MS/MS, and APPI-(MS)N, quadrupole mass spectrometry, Fourier trans-
form mass spectrometry (FTMS), quantitative mass spectrometry, and ion trap mass spec-
trometry.
[0232] Sample preparation strategies are used to label and enrich samples before mass spec-
troscopic characterization of protein biomarkers and determination biomarker values. Label-
ing methods include but are not limited to isobaric tag for relative and absolute quantita-
tion (ITRAQ) and stable isotope labeling with amino acids in cell culture (SILAC). Capture
reagents used to selectively enrich samples for candidate biomarker proteins prior to mass
spectroscopic analysis include but are not limited to aptamers, antibodies, nucleic acid probes,
chimeras, small molecules, an F(ab’)2 fragment, a single chain antibody fragment, an F'v frag-
ment, a single chain Fv fragment, a nucleic acid, a lectin, a ligand-binding receptor, affybodies,
nanobodies, ankyrins, domain antibodies, alternative antibody scaffolds (e.g. diabodies etc)
imprinted polymers, avimers, peptidomimetics, peptoids, peptide nucleic acids, threose nucleic
acid, a hormone receptor, a cytokine receptor, and synthetic receptors, and modifications and

fragments of these.

Determination of Biomarker Values using a Proximity Ligation As-
say
[0233] A proximity ligation assay can be used to determine biomarker values. Briefly, a test

sample is contacted with a pair of affinity probes that may be a pair of antibodies or a pair
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the pair of affinity probes may be two distinct determinates on one protein or one determinate

on each of two different proteins, which may exist as homo- or hetero-multimeric complexes.

When probes bind to the target determinates, the free ends of the oligonucleotide extensions

are brought into sufficiently close proximity to hybridize together. The hybridization of the

oligonucleotide extensions is facilitated by a common connector oligonucleotide which serves to

bridge together the oligonucleotide extensions when they are positioned in sufficient proximity.

Once the oligonucleotide extensions of the probes are hybridized, the ends of the extensions

are joined together by enzymatic DNA ligation.

- [0234] Each oligonucleotide extension comprises a primer site for PCR amplification. Once
the oligonucleotide extensions are ligated together, the oligonucleotides form a continuous
DNA sequence which, through PCR amplification, reveals information regarding the identity
and amount of the target protein, as well as, information regarding protein-protein interactions
where the target determinates are on two different proteins. Proximity ligation can provide a
highly sensitive and specific assay for real-time protein concentration and interaction informa-
tion through use of real-time PCR. Probes that do not bind the determinates of interest do
not have the corresponding oligonucleotide extensions brought into proximity and no ligation
or PCR amplification can proceed, resulting in no signal being produced.

[0235] The foregoing assays enable the detection of biomarker values that are useful in meth-
ods for diagnosing pancreatic cancer, where the methods comprise detecting, in a biological
sample from an individual, at least N biomarker values that each correspond to a biomarker
selected from the group consisting of the biomarkers provided in Table 1, Col. 2, wherein a
classification, as described in detail below, using the biomarker values indicates whether the
individual has pancreatic cancer. While certain of the described pancreatic cancer biomarkers
are useful alone for detecting and diagnosing pancreatic cancer, methods are also described
herein for the grouping of multiple subsets of the pancreatic cancer biomarkers that are each
useful as a panel of three or more biomarkers. Thus, various embodiments of the instant appli-
cation provide combinations comprising N biomarkers, wherein N is at least three biomarkers.
In other embodiments, N is selected to be any number from 2-65 biomarkers. It will be ap-
preciated that N can be selected to be any number from any of the above described ranges,

as well as similar, but higher order, ranges. In accordance with any of the methods described
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and classified collectively, as for example in a multiplex assay format.

[0236] In another aspect, methods are provided for detecting an absence of pancreatic can-
cer, the methods comprising detecting, in a biological sample from an individual, at least N
biomarker values that each correspond to a biomarker selected from the group consisting of the
biomarkers provided in Table 1, Col. 2, wherein a classification, as described in detail below,
of the biomarker values indicates an absence of pancreatic cancer in the individual. While
certain of the described pancreatic cancer biomarkers are useful alone for detecting and diag-
nosing the absence of pancreatic cancer, methods are also described herein for the grouping of
multiple subsets of the pancreatic cancer biomarkers that are each useful as a panel of three or
more biomarkers. Thus, various embodiments of the instant application provide combinations
comprising N biomarkers, wherein N is at least three biomarkers. In other embodiments, N is
selected to be any number from 2-65 biomarkers. It will be appreciated that N can be selected
to be any number from any of the above described ranges, as well as similar, but higher order,
ranges. In accordance with any of the methods described herein, biomarker values can be
detected and classified individually or they can be detected and classified collectively, as for

example in a multiplex assay format.

Classification of Biomarkers and Calculation of Disease Scores

[0237] A biomarker “signature” for a given diagnostic test contains a set of markers, each
marker having different levels in the populations of interest. Different levels, in this context,
‘may refer to different means of the marker levels for the individuals in two or more groups, or
different variances in the two or more groups, or a combination of both. For the simplest form
of a diagnostic test, these markers can be used to assign an unknown sample from an individual
into one of two groups, either diseased or not diseased. The assignment of a sample into one
of two or more groups is known as classification, and the procedure used to accomplish this
assignment is known as a classifier or a classification method. Classification methods may also
be referred to as scoring methods. There are many classification methods that can be used
to construct a diagnostic classifier from a set of biomarker values. In general, classification
methods are most easily performed using supervised learning techniques where a data set is

collected using samples obtained from individuals within two (or more, for multiple classifica-

NSR C5a
page

R



0.896 67 C5 CTSB VEGFA IL I | RA CSF1IR ET HE | Coa CCL18 0.896 68 C5 ACES
CSE1R. KLK7 C5a F, TTIE1 CCL18 CTSB 0.896 69 P LAT CTSB C9 THBS4 C5 ETTI E1
CSELK CCL18 0.896 70 PLAT Coa CS CTSB KIT ETHEL CST IR ALPL 0.896 71 C5

CTSB KIT LTF ETHEL C5a CCT, 18 0. 896 THBS4 72 C5 .Co6 CTSB LTF KEK7 Cba
ETHE1 CCL23 CCL1S 0.896 73 - G5 KIT IT i\ VIP CSF1R ETHEI CCL18 CTSB

0.896 TITBS4 74 PLAT KLK7 CS RAMP CSF1R F, TTIET Gk. CTSB 0.896 75 C5
KLK7 LTF RAMP C5a, ETHE1l CCLIS CTS13 0.896 76 C5 CCl, | 8 KIT () TSB CSF1R

L 1 T states) distinct groups one wishes to distinguish. Since the class (group or population) to
which each sample belongs is known in advance for each sample, the classification method can
be trained to give the desired classification response. It is also possible to use unsupervised
learning techniques to produce a diagnostic classifier.

[0238] Common approaches for developing diagnostic classifiers include decision trees; bag-
ging, boosting, forests and random forests; rule inference based learning; Parzen Windows; lin-
ear models; logistic; neural network methods; unsupervised clustering; K-means; hierarchical
ascending/ descending; semi-supervised learning; prototype methods; nearest neighbor; kernel
density estimation; support vector machines; hidden Markov models; Boltzmann Learning;
and classifiers may be combined either simply or in ways which minimize particular objective
functions. For a review, see, e.g., Pattern Classification, R.O. Duda, et al., editors, John Wi-
ley & Sons, 2nd edition, 2001; see also, The Elements of Statistical Learning - Data Mining,
Inference, and Prediction, T. Hastie, et al., editors, Springer Science+4-Business Media, LLC,
2nd edition, 2009; each of which is incorporated by reference in its entirety.

[0239] To produce a classifier using supervised learning techniques, a set of samples called
training data are obtained. In the context of diagnostic tests, training data includes samples
from the distinct groups (classes) to which unknown samples will later be assigned. For exam-
ple, samples collected from individuals in a control population and individuals in a particular
disease population can constitute training data to develop a classifier that can classify un-
known samples (or, more particularly, the individuals from whom the samples were obtained)
as either having the disease or being free from the disease. The development of the classifier
from the training data is known as training the classifier. Specific details on classifier train-
ing depend on the nature of the supervised learning technique. For purposes of illustration,
an example of training a naive Bayesian classifier will be described below (see, e.g., Pattern
Classification, R.O. Duda, et al., editors, John Wiley & Sons, 2nd edition, 2001; see also, The
Elements of Statistical Learning - Data Mining, Inference, and Prediction, T. Hastie, et al.,
editors, Springer Science+Business Media, LLC, 2nd edition, 2009).

[0240] Since typically there are many more potential biomarker values than samples in a
training set, care must be used to avoid over-fitting. Over-fitting occurs when a statistical
model describes random error or noise instead of the underlying relationship. Over-fitting can

be avoided in a variety of way, including, for example, by limiting the number of markers
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CSFIR KILKS, developing the classifier, by assuming that the marker responses are independent of
one another, by limiting the complexity of the underlying statistical model employed, and by
ensuring that the underlying statistical model conforms to the data.

[0241] An illustrative example of the development of a diagnostic test using a set of biomark-
ers includes the application of a naive Bayes classifier, a simple probabilistic classifier based
on Bayes theorem with strict independent treatment of the biomarkers. Each biomarker is
described by a. class-dependent probability density function (pdf) for the measured RFU val-
ues or log RFU (relative fluorescence units) values in each class. The joint pdfs for the set
of markers in one class is assumed to be the product of the individual class-dependent pdfs
for each biomarker. Training a naive Bayes classifier in this context amounts to assigning
parameters (”parameterization”) to characterize the class dependent pdfs. Any underlying
model for the class-dependent pdfs may be used, but the model should generally conform to
the data observed in the training set.

[0242] Specifically, the class-dependent probability of measuring a value z; for biomarker ¢
in the disease class is written as p(z;|d) and the overall naive Bayes probability of observing n
markers with values = (2, 29, ...x,,) is written as p(Z|d) = [1iL, p(z;|d) where the individual
x;5 are the measured biomarker levels in RFU or log RFU. The classification assignment
for an unknown is facilitated by calculating the probability of being diseased p(d|Z) having
measured & compared to the probability of being disease free (control) p(c|Z) for the same
measured values. The ratio of these probabilities is computed from the class-dependent pdfs
by application of Bayes theorem, i.e., pdz) ___ r@ldpd) where p(d) is the prevalence

p(cl@) — p(Ele)(1 ~ p(d))
of the disease in the population appropriate to the test. Taking the logarithm of both sides

of this ratio and substituting the naive Bayes class-dependent probabilities from above gives

> " N g

in (p(d|:~c)> =>In (p(lzld)> +In ( p(d) > . This form is known as the log likelihood
p(cl@) i=1 p(z:lc) 1 — p(d)

ratio and simply states that the log likelihood of being free of the particular disease versus

having the disease and is primarily composed of the sum of individual log likelihood ratios of
the n individual biomarkers. In its simplest form, an unknown sample (or, more particularly,
the individual from whom the sample was obtained) is classified as being free of the disease if
the above ratio is greater than zero and having the disease if the ratio is less than zero.

[0243] In one exemplary embodiment, the class-dependent biomarker pdfs p(z:|c) and p(z;|d)

are assumed to be normal or log-normal distributions in the measured RFU values z;, i.e.
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(RN X4
tion of the model requires estimation of two parameters for each class-dependent pdf, a mean
1 and a variance o2, from the training data. This may be accomplished in a number of ways,
including, for example, by maximum likelihood estimates, by least-squares, and by any other

methods known to one skilled in the art. Substituting the normal distributions for and into

the log-likelihood ratio deﬁned above gives the following expression:

p(d|f1:)) <ac,) 1 [mi—udi 2 (Ti e o} < p(d) )
0244 In In =) — =) +in
[ ] (p(c]x Z: 2 ; ( Td,i s Teci ) 1 —p(d)
[0245] Once a set of us and o?s have been defined for each pdf in each class from the

training data and the disease prevalence in the population is specified, the Bayes classifier is
fully determined and may be used to classify unknown samples with measured values Z.
[0246] The performance of the naive Bayes classifier is dependent upon the number and
quality of the biomarkers used to construct and train the classifier. A single biomarker will
perform in accordance with its KS-distance (Kolmogorov-Smirnov), as defined in Example 3,
below. If a classifier performance metric is defined as the area under the receiver operator
characteristic curve (AUC), a perfect classifier will have a score of 1 and a random classifier,
on average, will have a score of 0.5. The definition of the KS-distance between two sets A and
B of sizes n and m is the value, D, m = sups|Fan(x) — Fpm{z)|, which is the largest difference
between two empirical cumulative distribution functions (cdf). The empirical cdf for a set A
of n observations Xj is defined as, Fy ,(z) = - z": Ix,<s, where Ix,<, is the indicator function
which is equal to 1 if X; < z and is otherwise eiqzxial to 0. By definition, this value is bounded
between 0 and 1, where a KS-distance of 1 indicates that the emperical distributions do not
overlap.

[0247] The addition of subsequent markers with good KS distances (>0.3, for example)
will, in general, improve the classification performance if the subsequently added markers are
independent of the first marker. Using the sensitivity plus specificity as a classifier score, it is
straightforward to generate many high scoring classifiers with a variation of a greedy algorithm.
(A greedy algorithm is any algorithm that follows the problem solving metaheuristic of making
the locally optimal choice at each stage with the hope of finding the global optimum.)
[0248] The algorithm approach used here is described in detail in Example 4. Briefly, all
single analyte classifiers are generated from a table of potential biomarkers and added to a list.

Next, all possible additions of a second analyte to each of the stored single analyte classifiers
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a thousand, on a new list. All possible three marker classifiers are explored using this new
list of the best two-marker classifiers, again saving the best thousand of these. This process
continues until the score either plateaus or begins to deteriorate as additional markers are
added. Those high scoring classifiers that remain after convergence can be evaluated for the
desired performance for an intended use. For example, in one diagnostic application, classifiers
with a high sensitivity and modest specificity may be more desirable than modest sensitivity
and high specificity. In another diagnostic application, classifiers with a high specificity and
a modest sensitivity may be more desirable. The desired level of performance is generally
selected based upon a trade-off that must be made between the number of false positives
and false negatives that can each be tolerated for the particular diagnostic application. Such
trade-offs generally depend on the medical consequences of an error, either false positive or
false negative.

[0249] Various other techniques are known in the art and may be employed to generate many
potential classifiers from a list of biomarkers using a naive Bayes classifier. In one embodiment,
what is referred to as a genetic algorithm can be used to combine different markers using the
fitness score as defined above. Genetic algorithms are particularly well suited to exploring a
large diverse population of potential classifiers. In another embodiment, so-called ant colony
optimization can be used to generate sets of classifiers. Other strategies that are known in
the art can also be employed, including, for example, other evolutionary strategies as well as
simulated annealing and other stochastic search methods. Metaheuristic methods, such as,
for example, harmony search may also be employed.

[0250] Exemplary embodiments use any number of the pancreatic cancer biomarkers listed
in Table 1, Col. 2 in various combinations to produce diagnostic tests for detecting pancreatic
cancer (see Example 2 for a detailed description of how these biomarkers were identified). In
one embodiment, a method for diagnosing pancreatic cancer uses a naive Bayes classification
method in conjunction with any number of the pancreatic cancer biomarkers listed in Table 1,
Col. 2. In an illustrative example (Example 3), the simplest test for detecting pancreatic can-
cer from a population of GI and normal controls can be constructed using a single biomarker,
for example, CTSB which is differentially expressed in pancreatic cancer with a KS-distance of

0.52. Using the parameters, e, 0es, fair a0d, 04; for CTSB from Table 16 and the equation
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see Table 15. The ROC curve for this test is dlsplayed in Figure 2.

[0251] Addition of biomarker Cba, for example, with a KS-distance of 0.40, significantly
improves the classifier performance to an AUC of 0.85. Note that the score for a classifier
constructed of two biomarkers is not a simple sum of the KS-distances; KS-distances are not
additive when combining biomarkers and it takes many more weak markers to achieve the
same level of performance as a strong marker. Adding a third marker, C5, for example, boosts
the classifier performance to an AUC of 0.88. Adding additional biomarkers, such as, for
example, CCL18, CSFIR, KLK7, ETHEL, C5-C6, KLKS8, and VEGFA, produces a series of
pancreatic cancer tests summarized in Table 15 and displayed as a series of ROC curves in
Figure 3. The score of the classifiers as a function of the number of analytes used in classifier
construction is displayed in Figure 4. The AUC of this exemplary ten-marker classifier is 0.91.
[0252] The markers listed in Table 1, Col. 2 can be combined in many ways to produce
classifiers for diagnosing pancreatic cancer. In some embodiments, panels of biomarkers are
compfised of different numbers of analytes depending on a specific diagnostic performance
criterion that is selected. For example, certain combinations of biomarkers will produce tests
that are more sensitive (or more specific) than other combinations.

[0253] Once a panel is defined to include a particular set of biomarkers from Table 1, Col.
2 and a classifier is constructed from a set of training data, the definition of the diagnostic
test is complete. In one embodiment, the procedure used to classify an unknown sample is
outlined in Figure 1A. In another embodiment the procedure used to classify an unknown
sample is outlined in Figurel B. The biclogical sample is appropriately diluted and then run in
one or more assays to produce the relevant quantitative biomarker levels used for classification.
The measured biomarker levels are used as input for the classification method that outputs
a classification and an optional score for the sample that reflects the confidence of the class
assignment.

[0254] Table 1 identifies 65 biomarkers that are useful for diagnosing pancreatic cancer. This
is a surprisingly larger number than expected when compared to what is typically found during
biomarker discovery efforts and may be attributable to the scale of the described study, which
encompassed over 800 proteins measured in hundreds of individual samples, in some cases

at concentrations in the low femtomolar range. Presumably, the large number of discovered
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The results show that no single protein of a small group of proteins is uniquely informative
about such complex processes; rather, that multiple proteins are involved in relevant processes,
such as apoptosis or extracellular matrix repair, for example.

[0255] Given the numerous biomarkers identified during the described study, one would
expect to be able to derive large numbers of high-performing classifiers that can be used in
various diagnostic methods. To test this notion, tens of thousands of classifiers were evaluated
using the biomarkers in Table 1. As described in Example 4, many subsets of the biomark-
ers presented in Table 1 can be combined to generate useful classifiers. By way of example,
descriptions are provided for classifiers containing 1, 2, and 3 biomarkers for detection of pan-
creatic cancer. As described in Example 4, all classifiers that were built using the biomarkers
in Table 1 perform distinctly better than classifiers that were built using “non-markers”.
[0256] The performance of classifiers obtained by randomly excluding some of the markers
in Table 1, which resulted in smaller subsets from which to build the classifiers, was also tested.
As described in Example 4, Part 3, the classifiers that were built from random subsets of the
markers in Table 1 performed similarly to optimal classifiers that were built using the full list
of markers in Table 1.

[0257] The performance of ten-marker classifiers obtained by excluding the “best” individual
markers from the ten-marker aggregation was also tested. As described in Example 4, Part
3, classifiers constructed without the “best” markers in Table 1 also performed well. Many
subsets of the biomarkers listed in Table 1 performed close to optimally, even after removing
the top 15 of the markers listed in the Table. This implies that the performance characteristics
of any particular classifier are likely not due to some small core group of biomarkers and that
the disease process likely impacts numerous biochemical pathways, which alters the expression
level of many proteins.

[0258] The results from Example 4 suggest certain possible conclusions: First, the iden-
tification of a large number of biomarkers enables their aggregation into a vast number of
classifiers that offer similarly high performance. Second, classifiers can be constructed such
that particular biomarkers may be substituted for other biomarkers in a manner that re-

flects the redundancies that undoubtedly pervade the complexities of the underlying disease
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such that it may be that no particular biomarker or small group of biomarkers in Table 1 must
be included in any classifier.

[0259] Exemplary embodiments use naive Bayes classifiers constructed from the data in
Table 16 to classify an unknown sample. The procedure is outlined in Figures 1A and 1B. In
one embodiment, the biological sample is optionally diluted and run in a multiplexed aptamer
assay. The data from the assay are normalized and calibrated as outlined in Example 3,
and the resulting biomarker levels are used as input to a Bayes classification scheme. The
log-likelihood ratio is computed for each measured biomarker individually and then summed
to produce a final classification score, which is also referred to as a diagnostic score. The
resulting assignment as well as the overall classification score can be reported. Optionally,
the individual log-likelihood risk factors computed for each biomarker level can be reported

as well. The details of the classification score calculation are presented in Example 3.

Kits

[0260] Any combination of the biomarkers of Table 1, Col. 2 (as well as additional biomedical
information) can be detected using a suitable kit, such as for use in performing the methods
disclosed herein. Furthermore, any kit can contain one or more detectable labels as described
herein, such as a fluorescent moiety, etc.

[0261] In one embodiment, a kit includes (a) one or more capture reagents (such as, for
example, at least one aptamer or antibody) for detecting one or more biomarkers in a biological
sample, wherein the biomarkers include any of the biomarkers set forth in Table 1, Col. 2, and
optionally (b) one or more software or computer program products for classifying the individual
from whom the biological sample was obtained as either having or not having pancreatic
cancer or for determining the likelihood that the individual has pancreatic cancer, as further
described herein. Alternatively, rather than one or more computer program products, one or
more instructions for manually performing the above steps by a human can be provided.
[0262] The combination of a solid support with a corresponding capture reagent and a signal
generating material is referred to herein as a “detection device” or “kit”. The kit can also

include instructions for using the devices and reagents, handling the sample, and analyzing
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report the result of the analysis of the biological sample.

[0263] The kits can also contain one or more reagents (e.g., solubilization buffers, detergents,
washes, or buffers) for processing a biological sample. Any of the kits described herein can also
include, e.g., buffers, blocking agents, mass spectrometry matrix materials, antibody capture
agents, positive control samples, negative control samples, software and information such as
protocols, guidance and reference data.

[0264] In one aspect, the invention provides kits for the analysis of pancreatic cancer status.
The kits include PCR primers for one or more biomarkers selected from Table 1, Col. 2. The
kit may further include instructions for use and correlation of the biomarkers with pancreatic
cancer. The kit may also include a DNA array containing the complement of one or more
of the biomarkers selected from Table 1, Col. 2, reagents, and/or enzymes for amplifying or
isolating sample DNA. The kits may include reagents for real-time PCR, for example, TagMan
probes and/or primers, and enzymes.

[0265] TFor example, a kit can comprise (a) reagents comprising at least capture reagent for
quantifying one or more biomarkers in a test sample, wherein said biomarkers comprise the
biomarkers set forth in Table 1, Col. 2, or any other biomarkers or biomarkers panels described
herein, and optionally (b) one or more algorithms or computer programs for performing the
steps of comparing the amount of each biomarker quantified in the test sample to one or
more predetermined cutoffs and assigning a score for each biomarker quantified based on said
comparison, combining the assigned scores for each biomarker quantified to obtain a total
score, comparing the total score with a predetermined score, and using said comparison to
determine whether an individual has pancreatic cancer. Alternatively, rather than one or more
algorithms or computer programs, one or more instructions for manually performing the above

steps by a human can be provided.

Computer Methods and Software

[0266] Once a biomarker or biomarker panel is selected, a method for diagnosing an individ-
ual can comprise the following: 1) collect or otherwise obtain a biological sample; 2) perform
an analytical method to detect and measure the biomarker or biomarkers in the panel in

the biological sample; 3) perform any data normalization or standardization required for the
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this approach, the diagnostic score may be a single number determined from the sum of all
the marker calculations that is compared to a preset threshold value that is an indication of
the presence or absence of disease. Or the diagnostic score may be a series of bars that each
represent a biomarker value and the pattern of the responses may be compared to a pre-set
pattern for determination of the presence or absence of disease.

[0267] At least some embodiments of the methods described herein can be implemented
with the use of a computer. An example of a computer system 100 is shown in Figure 6.
With reference to Figure 6, system 100 is shown comprised of hardware elements that are
electrically coupled via bus 108, including a processor 101, input device 102, output device
103, storage device 104, computer-readable storage media reader 1052, communications sys-
tem 106 processing acceleration (e.g., DSP or special-purpose processors) 107 and memory
109. Computer-readable storage media reader 105a is further coupled to computer-readable
storage media 105b, the combination comprehensively representing remote, local, fixed and Jor
removable storage devices plus storage media, memory, ete. for temporarily and/or more pef—
manently containing computer-readable information, which can include storage device 104,
memory 109 and/or any other such accessible system 100 resource. System 100 also comprises
software elements (shown as being currently located within working memory 191) including
an operating system 192 and other code 193, such as programs, data and the like.

[0268] With respect to Figure 6, system 100 has extensive flexibility and configurability.
Thus, for example, a single architecture might be utilized to implement one or more servers that
can be further configured in accordance with currently desirable protocols, protocol variations,
extensions, etc. However, it will be apparent to those skilled in the art that embodiments may
well be utilized in accordance with more specific application requirements. For example,
one or more system elements might be implemented as sub-elements within a system 100
component (e.g., within communications system 106). Customized hardware might also be
utilized and/or particular elements might be implemented in hardware, software or both.
Further, while connection to other computing devices such as network input/output devices
(not shown) may be employed, it is to be understood that wired, wireless, modem, and/or

other connection or connections to other computing devices might also be utilized.
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utilized as an input to the computer for use as part of a computer implemented method. The
biomarker data can include the data as described herein.
[0270] In one aspect, the system further comprises one or more devices for providing input
data to the one or more processors.
[0271] The system further comprises a memory for storing a data set of ranked data ele-
ments.
[0272] In another aspect, the device for providing input data comprises a detector for de-
tecting the characteristic of the data element, e.g., such as a mass spectrometer or gene chip
reader.
[0273] The system additionally may comprise a database management system. User re-
quests or queries can be formatted in an appropriate language understood by the database
management system that processes the query to extract the relevant information from the
database of training sets.
[0274] The system may be connectable to a network to which a network server and one or
more clients are connected. The network may be a local area network (LAN) or a wide area
network (WAN), as is known in the art. Preferably, the server includes the hardware necessary
for running computer program products (e.g., software) to access database data for processing
user requests.
[0275] The system may include an operating system (e.g., UNIX or Linux) for executing
instructions from a database management system. In one aspect, the operating system can
operate on a global communications network, such as the internet, and utilize a global com-
munications network server to connect to such a network.
[0276] The system may include one or more devices that comprise a graphical display in-
terface comprising interface elements such as buttons, pull down menus, scroll bars, fields for
entering text, and the like as are routinely found in graphical user interfaces known in the
art. Requests entered on a user interface can be transmitted to an application program in
the system for formatting to search for relevant information in one or more of the system
databases. Requests or queries entered by a user may be constructed in any suitable database

language.
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as part of the opera,tmo system and can be used to input data and/or to display inputted
data. The result of processed data can be displayed in the interface, printed on a printer
in communication with the system, saved in a memory device, and/or transmitted over the
network or can be provided in the form of the computer readable medium.

[0278] The system can be in communication with an input device for providing data regard-
ing data elements to the system (e.g., expression values). In one aspect, the input device can
include a gene expression profiling system including, e.g., a mass spectrometer, gene chip or
array reader, and the like.

[0279] The methods and apparatus for analyzing pancreatic cancer biomarker information
according to various embodiments may be implemented in any suitable manner, for example,
using a computer program operating on a computer system. A conventional computer system
comprising a processor and a random access memory, such as a remotely-accessible application
server, network server, personal computer or workstation may be used. Additional computer
system components may include memory devices or information storage systems, such as a
mass storage system and a user interface, for example a conventional monitor, keyboard and
tracking device. The computer system may be a stand-alone system or part of a network of
computers including a server and one or more databases.

[0280] The pancreatic cancer biomarker analysis system can provide functions and opera-
tions to complete data analysis, such as data gathering, processing, analysis, reporting and/or
diagnosis. For example, in one embodiment, the computer system can execute the computer
program that may receive, store, search, analyze, and report Vinformation relating to the pan-
creatic cancer biomarkers. The computer program may comprise multiple modules performing
various functions or operations, such as a processing module for processing raw data and gen-
erating supplemental data and an analysis module for analyzing raw data and supplemental
data to generate a pancreatic cancer status and/or diagnosis. Diagnosing pancreatic can-
cer status may comprise generating or collecting any other information, including additional
biomedical information, regarding the condition of the individual relative to the disease, iden-
tifying whether further tests may be desirable, or otherwise evaluating the health status of
the individual.

[0281] Referring now to Figure 7, an example of a method of utilizing a computer in ac-
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3000 is shown. In block 3004, biomarker information can be retrieved for an individual. The
biomarker information can be retrieved from a computer database, for example, after testing
of the individual’s biological sample is performed. The biomarker information can comprise
biomarker values that each correspond to one of at least N biomarkers selected from a group
consisting of the biomarkers provided in Table 1, Col. 2, wherein N = 2-65. In block 3008,
a computer can be utilized to classify each of the biomarker values. And, in block 3012, a
determination can be made as to the likelihood that an individual has pancreatic cancer based
upon a plurality of classifications. The indication can be output to a display or other indi-
cating device so that it is viewable by a person. Thus, for example, it can be displayed on a
display screen of a computer or other output device.

[0282] Referring now to Figure 8, an alternative method of utilizing a computer in ac-
cordance with another embodiment can be illustrated via flowchart 3200. In block 3204, a
computer can be utilized to retrieve biomarker information for an individual. The biomarker
information comprises a biomarker value corresponding to a biomarker selected from the group
of biomarkers provided in Table 1, Col. 2. In block 3208, a classification of the biomarker
value can be performed with the computer. And, in block 3212, an indication can be made
as to the likelihood that the individual has pancreatic cancer based upon the classification.
The indication can be output to a display or other indicating device so that it is viewable by
a person. Thus, for example, it can be displayed on a display screen of a computer or other
output device.

[0283] Some embodiments described herein can be implemented so as to include a computer
program product. A computer program product may include a computer readable medium
having computer readable program code embodied in the medium for causing an application
program to execute on a computer with a database.

[0284] As used herein, a “computer program product” refers to an organized set of in-
structions in the form of natural or programming language statements that are contained on
a physical media of any nature (e.g., written, electronic, magnetic, optical or otherwise) and
that may be used with a computer or other automated data processing system. Such program-
ming language statements, when executed by a computer or data processing system, cause

the computer or data processing system to act in accordance with the particular content of
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Coa thermore, the computer program product that enables a computer system or data processing
equipment device to act in pre-selected ways may be provided in a number of forms, includ-
ing, but not limited to, original source code, assembly code, object code, machine language,
encrypted or compressed versions of the foregoing and any and all equivalents.

[0285] In one aspect, a computer program product is provided for indicating a likelihood
of pancreatic cancer. The computer program product includes a computer readable medium
embodying program code executable by a processor of a computing device or system, the
program code comprising: code that retrieves data attributed to a biological sample from an
individual, wherein the data comprises biomarker values that each correspond to one of at
least N biomarkers in the biological sample selected from the group of biomarkers provided
in Table 1, Col. 2, wherein N = 2-65; and code that executes a classification method that
indicates a pancreatic cancer status of the individual as a function of the biomarker values.
[0286] In still another aspect, a computer program product is provided for indicating a
likelihood of pancreatic cancer. The computer program product includes a computer readable
medium embodying program code executable by a processor of a computing device or system,
the program code comprising: code that retrieves data attributed to a biological sample from
an individual, wherein the data comprises a biomarker value corresponding to a biomarker
in the biological sample selected from the group of biomarkers provided in Table 1, Col. 2;
and code that executes a classification method that indicates a pancreatic cancer status of the
individual as a function of the biomarker value.

[0287] While various embodiments have been described as methods or apparatuses, it should
be understood that embodiments can be implemented through code coupled with a computer,
e.g., code resident on a computer or accessible by the computer. For example, software and
databases could be utilized to implement many of the methods discussed above. Thus, in
addition to embodiments accomplished by hardware, it is also noted that these embodiments
can be accomplished through the use of an article of manufacture comprised of a computer
usable medium having a computer readable program code embodied therein, which causes

the enablement of the functions disclosed in this description. Therefore, it is desired that

embodiments also be considered protected by this patent in their program code means as
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implemented in software, or in hardware, or any combination thereof including, but not limited
to, software running on a general purpose processor, microcode, PLAs, or ASICs.

[0288] It is also envisioned that embodiments could be accomplished as computer signals
embodied in a carrier wave, as well as signals (e.g., electrical and optical) propagated through
a transmission medium. Thus, the various types of information discussed above could be
formatted in a structure, such as a data structure, and transmitted as an electrical signal
through a transmission medium or stored on a computer readable medium.

[0289] 1t is also noted that many of the structures, materials, and acts recited herein can
be recited as means for performing a function or step for performing a function. Therefore, it
should be understood that such language is entitled to cover all such structures, materials, or
acts disclosed within this specification and their equivalenté, including the matter incorporated
by reference.

[0290] The biomarker identification process, the utilization of the biomarkers disclosed
herein, and the various methods for determining biomarker values are described in detail
above with respect to pancreatic cancer. However, the application of the process, the use of
identified biomarkers, and the methods for determining biomarker values are fully applicable
to other specific types of cancer, to cancer generally, to any other disease or medical condition,
or to the identification of individuals who may or may not be benefited by an ancillary medical
treatment. Except when referring to specific results related to pancreatic cancer, as is clear
from the context, references herein to pancreatic cancer may be understood to include other

types of cancer, cancer generally, or any other disease or medical condition.

EXAMPLES

[0291] The following examples are provided for illustrative purposes only and are not in-
tended to limit the scope of the application as defined by the appended claims. All examples
described herein were carried out using standard techniques, which are well known and routine

to those of skill in the art. Routine molecular biology techniques described in the following
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Example 1. Multiplexed Aptamer Analysis of Samples

[0292] This example describes the multiplex aptamer assay used to analyze the samples and
controls for the identification of the biomarkers set forth in Table 1, Col. 2 (see Figure 9) and
the identification of the cancer biomarkers set forth in Table 19. For the pancreatic cancer,
lung cancer, and mesothelioma studies, the multiplexed analysis utilized 823 aptamers, each
unique to a specific target.

[0293] In this method, pipette tips were changed for each solution addition.

[0294] Also, unless otherwise indicated, most solution transfers and wash additions used the
96-well head of a Beckman Biomek FxP. Method steps manually pipetted used a twelve channel
P200 Pipetteman (Rainin Instruments, LLC, Oakland, CA), unless otherwise indicated. A
custom buffer referred to as SB17 was prepared in-house, comprising 40 mM HEPES, 100 mM
NaCl, 5 mM KCI, 5 mM MgC12, 1 mM EDTA at pH 7.5. A custom buffer referred to as SB18
was prepared in-house, comprising 40 mM HEPES, 100 mM NaCl, 5 mM KCI, 5 mM MgCl2
at pH 7.5. All steps were performed at room temperature unless otherwise indicated.

[0295] 1. Preparation of Aptamer Stock Solution

[0296] For aptamers without a photo-cleavable biotin linker, custom stock aptamer solu-
tions for 10%, 1% and 0.03% plasma were prepared at 8x concentration in 1x SB17, 0.05%
Tween-20 with appropriate photo-cleavable, biotinylated primers, where the resultant primer
concentration was 3 times the relevant aptamer concentration. The primers hybridized to all
or part of the corresponding aptamer.

[0297] Fach of the 3, 8x aptamer solutions were diluted separately 1:4 into 1xSB17, 0.05%
Tween-20 (1500 ul of 8x stock into 4500 uL of 1xSB17, 0.05% Tween-20) to achieve a 2x
concentration. Each diluted aptamer master mix was then split, 1500 pL each, into 4 2 mL
screw cap tubes and brought to 95°C for 5 minutes, followed by a 37°C incubation for 15
minutes. After incubation the 4 2 mL tubes corresponding to a particular aptamer master
mix were combined into a reagent trough, and 55 pL of a 2x aptamer mix (for all three mixes)

was manually pipetted into a 96-well Hybaid plate and the plate foil sealed. The final result



C5- CO C5a VEGEA CCL18 CSF1R. CTSB NI MP7 ELK7 KLK8 ETHE1l 0.902 29 C5 CC, L23
KIT CCL18 VEGFA CTSB CSF | |1 KLK7 Csa ETHE1l 0.902 30 C5 CCL 18 KIT CTSB
CSF1R KLK7 LTF RAMP C5a ETHE1l 0.902 31 C5 COLT 8 KIT CTSB CSE1B, LTF Csa
ETHE1 0. 902 TETI THI3$4 32 C.5 -C6 CCE18 C5 CTSB VECFA CSE1R KLK7 Cs5a
ETHE1 11002 THBS4 33 CS CCl, 18 VEGFA CTS13 CSF1R KLK7 KLK8 ESML C5a
ETITE | 0.902 34 PLAT Csa. CS CCL18 VEGEA CTSB CSF1R KI, K7 KLK8 ETHE1l 0.902
35 CS-CO CCL18 CS CTSB CST(' R VIE KLK7 Coa F, TH EI  0.902 THBSA 30

G CO yad 3. 86 VEETA LR 31 et LRt esT HESM ER@udKkithneCbetBerkrbbidi k00902137 C5 Coa
KIT CCU 8 VEGFA
[0298] 2. Assay Sample Preparation

[0299] Frozen aliquots of 100% plasma, stored at -80°C, were placed in 25°C water bath for
10 minutes. Thawed samples were placed on ice, gently vortexed (set on 4) for 8 seconds and
then replaced on ice.

[0300] A 20% sample solution was prepared by transferring 16 ul, of sample using a 50
pL 8-channel spanning pipettor into 96-well Hybaid plates, each well containing 64 wl of the
appropriate sample diluent at 4°C (0.8x SB18, 0.05% Tween-20, 2 pM Z-block 2, 0.6 mM
MgCl2 for plasma). This plate was stored on ice until the next sample dilution steps were
initiated.

[0801] To commence sample and aptamer equilibration, the 20% sample plate was briefly
centrifuged and placed on the Beckman FX where it was mixed by pipetting up and down
with the 96-well pipettor. A 2% sample was then prepared by diluting 10 pL of the 20%
sample into 90 pL of 1xSB17, 0.05% Tween-20. Next, dilution of 6 uL of the resultant 2%
sample into 194 uL of 1xSB17, 0.05% Tween-20 made a 0.06% sample plate. Dilutions were
done on the Beckman Biomek FxP. After each transfer, the solutions were mixed by pipetting
up and down. The 3 sample dilution plates were then transferred to their respective aptamer
solutions by adding 55 pL of the sample to 55 uL of thé appropriate 2x aptamer mix. The
sample and aptamer solutions were mixed on the robot by pipétting up and down.

[0302] 3. Sample Equilibration binding

[0303] The sample/aptamer plates were foil sealed and placed into a 37°C incubator for 3.5
hours before proceeding to the Catch 1 step.

[0304] 4. Preparation of Catch 2 bead plate

[0305] An 5.5 mL aliquot of MyOne (Invitrogen Corp., Carlsbad, CA) Streptavidin C1 beads
(10 mg/mL) was washed 2 times with equal volumes of 20 mM NaOH (5 minute incubation
for each wash), 3 times with equal volumes of 1x SB17, 0.05% Tween-20 and resuspended
in 5.5 mL 1x SB17, 0.05% Tween-20. Using a 12-span multichannel pipettor, 50 pL of this
solution was manually pipetted into each well of a 96-well Hybaid plate. The plate was then
covered with foil and stored at 4°C for use in the assay.

[0306] 5. Preparation of Catch 1 bead plates

[0307] Three 0.45 pum Millipore HV plates (Durapore membrane, Cat# MAHVN4550) were
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slurry (in 1x SB17, 0.05% Tween-20) was added into each well. To keep the streptavidin-
agarose beads suspended while transferring them into the filter plate, the bead solution was
manually mixed with a 200 pL, 12-channel pipettor, 15 times. After the beads were distributed
across the 3 filter plates, a vacuum was applied to remove the bead supernatant. Finally,
the beads were washed in the filter plates with 200 pL 1x SB17, 0.05% Tween-20 and then
resuspended in 200 L 1x SB17, 0.05% Tween-20. The bottorns of the filter plates were blotted
and the plates stored for use in the assay.

[0308] 6. Loading the Cytomat

[0309] The cytomat was loaded with all tips, plates, all reagents in troughs (except NHS-
biotin reagent which was prepared fresh right before addition to the plates), 3 prepared Catch
1 filter plates and 1 prepared MyOne plate.

[0310] 7. Catch 1

[0311] After a 3.5 hour equilibration time, the sample/aptamer plates were removed from
the incubator, centrifuged for about 1 minute, foil removed, and placed on the deck of the
Beckman Biomek FxP. The Beckman Biomek FxP program was initiated. All subsequent
steps in Catch 1 were performed by the Beckman Biomek FxP robot unless otherwise noted.
Within the program, the vacuum was applied to the Catch 1 filter plates to remove the bead
supernatant. One hundred microlitres of each of the 10%, 1% and 0.03% equilibration binding
reactions were added to their respective Catch 1 filtration plates, and each plate was mixed
using an on-deck orbital shaker at 800 rpm for 10 minutes.

[0312] Unbound solution was removed via vacuum filtration. The Catch 1 beads were
washed with 190 pL of 100 upM biotin in 1x SB17, 0.05% Tween-20 followed by 190 uL of 1x
SB17, 0.05% Tween-20 by dispensing the solution and immediately drawing a vacuum to filter
the solution through the plate.

[0313] Next, 190 uL 1x SB17, 0.05% Tween-20 was added to the Catch 1 plates. Plates
were blotted to remove droplets using an on-deck blot station and then incubated with orbital
shakers at 800 rpm for 10 minutes at 25°C.

[0814] The robot removed this wash via vacuum filtration and blotted the bottom of the

filter plate to remove droplets using the on-deck blot station.
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KIT CTEBIGBEIA NHS-PEO4-biotin aliquot was thawed at 37°C for 6 minutes and then diluted 1:100

with tagging buffer (SB17 at pH=7.25 0.05% Tween-20). The NHS-PEO4-biotin reagent was
dissolved at 100 mM concentration in anhydrous DMSO and had been stored frozen at -
20°C. Upon a robot prompt, the diluted NHS-PEO4-biotin reagent was manually added to an
on-deck trough and the robot program was manually re-initiated to dispense 100 uL of the
NHS-PEO4-biotin into each well of each Catch 1 filter plate. This solution was allowed to
incubate with Catch 1 beads shaking at 800 rpm for 5 minutes on the orbital shakers.

[0317] 9. Kinetic Challenge and Photo-cleavage

[0318] The tagging reaction was quenched by the addition of 150 uL of 20 mM glycine in
Ix SB17, 0.06% Tween-20 to the Catch 1 plates while still containing the NHS tag. The
plates were then incubated for 1 minute on orbital shakers at 800 rpm. The NHS-tag/glycine
solution was removed via vacuum filtration. Next, 190 pl. 20 mM glycine (1x SB17, 0.05%
Tween-20) was added to each plate and incubated for 1 minute on orbital shakers at 800 rpm
before removal by vacuum filtration.

[0319] 190 pL of 1x SB17, 0.056% Tween-20 was added to each plate and removed by vacuum
filtration.

[0320] The wells of the Catch 1 plates were subsequently washed three times by adding 190
ul 1x SB17, 0.05% Tween-20, placing the plates on orbital shakers for 1 minute at 800 rpm
followed by vacuum filtration. After the last wash the plates were placed on top of a 1 mL
deep-well plate and removed from the deck. The Catch 1 plates were centrifuged at 1000 rpm
for 1 minute to remove as much extraneous volume from the agarose beads before elution as
possible.

[0321] The plates were placed back onto the Beckman Biomek FxP and 85 pL of 10 mM
DxSO4 in 1x SB17, 0.05% Tween-20 was added to each well of the filter plates.

[0322] The filter plates were removed from the deck, placed onto a Variomag Thermoshaker
(Thermo Fisher Scientific, Inc., Waltham, MA ) under the BlackRay (Ted Pella, Inc., Redding,
CA) light sources, and irradiated for 10 minutes while shaking at 800 rpm.

[0323] The photocleaved solutions were sequentially eluted from each Catch 1 plate into a
common deep well plate by first placing the 10% Catch 1 filter plate on top of a 1 mL deep-well
plate and centrifuging at 1000 rpm for 1 minute. The 1% and 0.03% Catch 1 plates were then
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68 [0324] 10. Catch 2 bead capture
[0325] The 1 mL deep well block containing the combined eluates of Catch 1 was placed on
the deck of the Beckman Biomek FxP for Catch 2.
[0326] The robot transferred all of the photo-cleaved eluate from the 1 mL deep-well plate
onto the Hybaid plate containing the previously prepared Catch 2 MyOne magnetic beads
(after removal of the MyOne buffer via magnetic separation).
[0327] The solution was incubated while shaking at 1350 rpm for 5 minutes at 25°C on a
Variomag Thermoshaker (Thermo Fisher Scientific, Inc., Waltham, MA).
[0328] The robot transferred the plate to the on deck magnetic separator station. The plate
was incubated on the magnet for 90 seconds before removal and discarding of the supernatant.
[0329] 11. 37°C 30% glycerol washes
[0330] The Catch 2 plate was moved to the on-deck thermal shaker and 75 pL of 1x SB17,
0.05% Tween-20 was transferred to each well. The plate was mixed for 1 minute at 1350 rpm
and 37°C to resuspend and warm the beads. To each well of the Catch 2 plate, 75 pl of
60% glycerol at 37°C was transferred and the plate continued to mix for another-minute at
1350 rpm and 37°C. The robot transferred the plate to the 37°C magnetic separator where
it was incubated on the magnet for 2 minutes and then the robot removed and discarded the
supernatant. These washes were repeated two more times.
[0331] After removal of the third 30% glycerol wash from the Catch 2 beads, 150 pL of 1x
SB17, 0.05% Tween-20 was added to each well and incubated at 37°C, shaking at 1350 rpm
for 1 minute, before removal by magnetic separation on the 37°C magnet.
[0332] The Catch 2 beads were washed a final time using 150 pL 1x SB19, 0.05% Tween-20
with incubation for 1 minute while shaking at 1350 rpm at 25°C prior to magnetic separation.
[0333] 12. Catch 2 Bead Elution and Neutralization
[0334] The aptamers were eluted from Catch 2 beads by adding 105 pL of 100 mM CAPSO
with 1 M NaCl, 0.05% Tween-20 to each well. The beads were incubated with this solution
with shaking at 1350 rpm for 5 minutes.
[0335] The Catch 2 plate was then placed onto the magnetic separator for 90 seconds prior
to transferring 90 pL of the eluate to a new 96-well plate containing 10 L of 500 mM HCI, 500
mM HEPES, 0.05% Tween-20 in each well. After transfer, the solution was mixed robotically
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TH 384[0%5’!':] The Beckman Biomek FxP transferred 20 pl of the neutralized Catch 2 eluate to
a fresh Hybaid plate, and 5 pl of 10x Agilent Block, containing a 10x spike of hybridization
controls, was added to each well. Next, 25 uL of 2x Agilent Hybridization buffer was manually
pipetted to the each well of the plate containing the neutralized samples and blocking buffer
and the solution was mixed by manually pipetting 25 pl. up and down 15 times slowly to
avoid extensive bubble formation. The plate was spun at 1000 rpm for 1 minute.

[0338] A gasket slide was placed into an Agilent hybridization chamber and 40 pL of each of
the samples containing hybridization and blocking solution was manually pipetted into each
gasket. An 8-channel variable spanning pipettor was used in a manner intended to minimize
bubble formation. Custom Agilent microarray slides (Agilent Technologies, Inc., Santa Clara,
CA),with their Number Barcode facing up, were then slowly lowered onto the gasket slides
(see Agilent manual for detailed description).

[0339] The top of the hybridization chambers were placed onto the slide/backing sandwich
and clamping brackets slid over the whole assembly. These assemblies were tightly clamped
by turning the screws securely.

[0340] Each slide/backing slide sandwich was visually inspected to assure the solution bubble
could move freely within the sample. If the bubble did- not move freely the hybridization
chamber aséembly was gently tapped to disengage bubbles lodged near the gasket.

[0341] The assembled hybridization chambers were incubated in an Agilent hybridization
oven for 19 hours at 60°C rotating at 20 rpm.

[0342] 14. Post Hybridization Washing

[0343] Approximately 400 mL Agilent Wash Buffer 1 was placed into each of two separate
glass staining dishes. One of the staining dishes was placed on a magnetic stir plate and a
slide rack and stir bar were placed into the buffer.

[0344] A staining dish for Agilent Wash 2 was prepared by placing a stir bar into an empty
glass staining dish.

[0345] - A fourth glass staining dish was set aside for the final acetonitrile wash.

[0346] Each of six hybridization chambers was disassembled. One-by-one, the slide/backing

sandwich was removed from its hybridization chamber and submerged into the staining dish
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still submerging the microarray slide. The slide was quickly transferred into the slide rack in
the Wash 1 staining dish on the magnetic stir plate.

[0347] The slide rack was gently raised and lowered 5 times. The magnetic stirrer was
turned on at a low setting and the slides incubated for 5 minutes.

[0348] When one minute was remaining for Wash 1, Wash Buffer 2 pre-warmed to 37°C
in an incubator was added to the second prepared staining dish. The slide rack was quickly
transferred to Wash Buffer 2 and any excess buffer on the bottom of the rack was removed by
scraping it on the top of the stain dish. The slide rack was gently raised and lowered 5 times.
The magnetic stirrer was turned on at a low setting and the slides incubated for 5 minutes.
[0349] The slide rack was slowly pulled out of Wash 2, taking approximately 15 seconds to
remove the slides from the solution.

[0350] With one minute remaining in Wash 2 acetonitrile (ACN) was added to the fourth
staining dish. The slide rack was transferred to the acetonitrile stain dish. The slide rack was
gently raised and lowered 5 times. The magnetic stirrer was turned on at a low setting and
the slides incubated for 5 minutes.

[0351] The slide rack was slowly pulled out of the ACN stain dish and placed on an absorbent
towel. The bottom edges of the slides were quickly dried and the slide was placed into a clean
slide box.

[0352] 15. Microarray Imaging

[0353] The microarray slides were placed into Agilent scanner slide holders and loaded into
the Agilent Microarray scanner according to the manufacturers instructions.

[0354] The slides were imaged in the Cy3-channel at 5 pm resolution at thel00% PMT
setting and the XRD option enabled at 0.05. The resulting tiff images were processed using

Agilent feature extraction software version 10.5.

Example 2. Biomarker Identification

[0355] The identification of potential pancreatic cancer biomarkers was performed for di-
agnosis of pancreatic cancer in asymptomatic individuals and symptomatic individuals with
acute or chronic pancreatitis (or both), pancreatic obstruction, GERD, gallstones, or abnor-

mal imaging later found to be benign, collectively the GI and normal controls. Enrollment
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collected prior to treatment or surgery and subsequently diagnosed with pancreatic cancer.

Exclusion criteria included prior diagnosis or treatment of cancer (excluding squamous cell

carcinoma of the skin) within 5 years of the blood draw. Plasma samples were collected from

2 different sites and included 143 pancreatic cancer samples and 115 control group samples.

The multiplexed aptamer affinity assay as described in Example 1 was used to measure and

report. the RFU value for 823 analytes in each of these 258 samples. Since the plasma samples

were obtained from 2 independent studies and sites under similar protocols, an examination

of site differences prior to the analysis for biomarkers discovery was performed.

(0856] Each of the case and control populations were separately compared by generating

class-dependent cumulative distribution functions (cdfs) for each of the 823 analytes. The

KS-distance (Kolmogorov-Smirnov statistic) between values from two sets of samples is a non

parametric measurement of the extent to which the empirical distribution of the values from

one set (Set A) differs from the distribution of values from the other set (Set B). For any

value of a threshold T some proportion of the values from Set A will be less than T, and

some proportion of the values from Set B will be less than T. The KS-distance measures the

maximum (unsigned) difference between the proportion of the values from the two sets for

any choice of T.

[0357] This set of potential biomarkers can be used to build classifiers that assign samples to

either a control or disease group. In fact, many such classifiers were produced from these sets

of biomarkers and the frequency with which any biomarker was used in good scoring classifiers

determined. Those biomarkers that occurred most frequently among the top scoring classifiers

were the most useful for creating a diagnostic test. In this example, Bayesian classifiers were

used to explore the classification space but many other supervised learning techniques may

be employed for this purpose. The scoring fitness of any individual classifier was gauged by

the area under the receiver operating characterisic curve (AUC of the ROC) of the classifier

at the Bayesian surface assuming a disease prevalence of 0.5. This scoring metric varies from

zero to one, with one being an error-free classifier. The details of constructing a Bayesian

classifier from biomarker population measurements are described in Example 3.

[0358] Using the 65 analytes in Table 1, a total of 973 10-analyte classifiers were found
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with an AUC of 0.90 for diagnosing pancreatic cancer from the control group. From this set
of classifiers, a total of 11 biomarkers were found to be present in 30% or more of the high
scoring classifiers. Table 13 provides a list of these potential biomarkers and Figure 10 is a

frequency plot for the identified biomarkers.

Example 3. Naive Bayesian Classification for Pancreatic Cancer

[0359] From the list of biomarkers identified as useful for discriminating between pancreatic
cancer and controls, a panel of ten biomarkers was selected and a naive Bayes classifier was
constructed, see Table 16. The class-dependent probability density functions (pdfs), p(ws|c)
and p(z;|d), where z; is the log of the measured RFU value for biomarker 4, and c and d refer
to the control and disease populations, were modeled as log-normal distribution functions
characterized by a mean p and variance o?. The parameters for pdfs of the ten biomarkers
are listed in Table 16 and an example of the raw data along with the model fit to a normal
pdf is displayed in Figure 5. The underlying assumption appears to fit the data quite well as
evidenced by Figure 5.

[0360] The naive Bayes classification for such a model is given by the following equation,

where p(d) is the prevalence of the disease in the population
p(d|E) oei\ L[ = pais — Heiiva p(d) ,
n =) - n|——=—= t
In ( 20 Z -3 ; ( - ) ( o 2| +in = p(d) , appropriate
to the test and’ n = 10 Each of the terms in the summation is a log-likelihood ratio for an

individual marker and the total log-likelihood ratio of a sample Z being free from the disease-
of interest (i.e. in this case, pancreatic cancer) versus having the disease is simply the sum

of these individual terms plus a term that accounts for the prevalence of the disease. For
p(d)
- p(d)

[0361] Given an unknown sample measurement in log(RFU) for each of the ten biomarkers

simplicity, we assume p(d) = 0.5 so that In (1

of 6.3,9.3, 8.7, 10.8, 7.4, 11.4, 11.7, 9.0, 8.0, 7.3, the calculation of the classification is detailed
in Table 16. The individual components comprising the log likelihood ratio for disease versus
control class are tabulated and can be computed from the parameters in Table 16 and the
values of #. The sum of the individual log likelihood ratios is -3.044, or a likelihood of being
free from the disease versus having the disease of 21, where likelihood e*%** = 21. The first
3 biomarker values have likelihoods more consistent with the disease group (log likelihood

> 0) but the remaining 7 biomarkers are all consistently found to favor the control group.
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Multiplying the likelihoods together gives the same results as that shown above; a likelihood
of 21 that the unknown sample is free from the disease. In fact, this sample came from the

control population in the training set.

Example 4. Greedy Algorithm for Selecting Biomarker Panels for

Classifiers.

[0362] This example describes the selection of biomarkers from Table 1 to form panels that
can be used as classifiers in any of the methods described herein. Subsets of the biomarkers
in Table 1 were selected to construct classifiers with good performance. This method was also
used to determine which potential markers were included as biomarkers in Example 2.

[0363] The measure of classifier performance used here is the AUC; a performance of 0.5
is the baseline expectation for a random (coin toss) classifier, a classifier worse than random
would score between 0.0 and 0.5, a classifier with better than random performance would
score between 0.5 and 1.0. A perfect classifier with no errors would have a sensitivity of 1.0
and a specificity of 1.0. One can apply the methods described in Example 4 to other com-
mon measures of performance such as the F-measure, the sum of sensitivity and specificity,
or the product of sensitivity and specificity. Specifically one might want to treat sensitivity
and specificity with differing weight, so as to select those classifiers which perform with higher
specificity at the expense of some sensitivity, or to select those classifiers which perform with
higher sensitivity at the expense of some specificity. Since the method described here only
involves a measure of “performance”, any weighting scheme which results in a single perfor-
mance measure can be used. Different applications will have different benefits for true positive
and true negative findings, and also different costs associated with false positive findings from
false negative findings. For example, screening asymptomatic high risk individuals and the
differential diagnosis of pancreatic cancer from benign GI symptoms will not in general have
the same optimal trade-off between specificity and sensitivity. The different demands of the
two tests will in general require setting different weighting to positive and negative misclas-
sifications, reflected in the performance measure. Changing the performance measure will in
general change the exact subset of markers selected from Table 1, Col. 2 for a given set of

data.
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[0364] For the Bayesian approach to the discrimination of pancreatic cancer samples from
control samples described in Example 3, the classifier was completely parameterized by the dis-
tributions of biomarkers in the disease and benign training samples, and the list of biomarkers
was chosen from Table 1; that is to say, the subset of markers chosen forinclusion determined
a classifier in a one-to-one manner given a set of training data.

[0365] The greedy method employed here was used to search for the optimal subset of
markers from Table 1. For small numbers of markers or classifiers with relatively few markers,
every possible subset of markers was enumerated and evaluated in terms of the performance
of the classifier constructed with that particular set of markers (see Example 4, Part 2). (This
approach is well known in the field of statistics as “best subset selection”; see, e.g., Hastie
et al). However, for the classifiers described herein, the number of combinations of multiple
markers can be very large, and it was not feasible to evaluate every possible set of 10 markers,
as there are 30,045,015 possible combinations that can be generated from a list of only 30
total analytes. Because of the impracticality of searching through every subset of markers,
the single optimal subset may not be found; however, by using this approach, many excellent
subsets were found, and, in many cases, any of these subsets may represent an optimal one.
[0866] Instead of evaluating every possible set of markers, a. “greedy” forward stepwise ap-
proach may be followed (see, e.g., Dabney AR, Storey JD (2007) Optimality Driven Nearest
Centroid Classification from Genomic Data.

PLoS ONE 2(10): e1002. doi:10.1371/journal.pone.0001002). Using this method, a classifier
is started with the best single marker (based on KS-distance for the individual markers) and
is grown at each step by trying, in turn, each member of a marker list. that is not currently
a member of the set of markers in the classifier. The one marker which scores best in combi-
nation with the existing classifier is added to the classifier. This is repeated until no further
improvement in performance is achieved. Unfortunately, this approach may miss valuable
combinations of markers for which some of the individual markers are not all chosen before
the process stops.

[0367] The greedy procedure used here was an claboration of the preceding forward stepwise
approach, in that, to broaden the search, rather than keeping just a single candidate classifier
(marker subset) at each step, a list of candidate classifiers was kept. The list was seeded

with every single marker subset (using every marker in the table on its own). The list was
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expanded in steps by deriving new classifiers (marker subsets) from the ones currently on the
list and adding them to the list. Each marker subset currently on the list was extended by
adding any marker from Table 1 not already part of that classifier, and which would not, on its
addition to the subset, duplicate an existing subset (these are termed “permissible markers”).
Every existing marker subset was extended by every permissible marker from the list. Clearly,
such a process would eventually generate every possible subset, and the list would run out of
space. Therefore, all the generated classifiers were kept only while the list was less than some
predetermined size (often enough to hold all three marker subsets). Once the list reached
the predetermined size limit, it became elitist; that is, only those classifiers which showed a
certain level of performance were kept on the list, and the others fell off the end of the list and
were lost. This was achieved by keeping the list sorted in order of classifier performance; new
classifiers which were at least as good as the worst classifier currently on the list were inserted,
forcing the expulsion of the current bottom underachiever. One further implementation detail
is that the list was completely replaced on each generational step; therefore, every classifier on
the list had the same number of markers, and at each step the number of markers per classifier
grew by one.

[0368] Since this method produced a list of candidate classifiers using different combinations
of markers, one may ask if the classifiers can be combined in order to avoid errors which might
be made by the best single classifier, or by minority groups of the best classifiers. Such
“ensemble” and “committee of experts” methods are well known in the fields of statistical and
machine learning and include, for example, “Averaging”, “Voting”, “Stacking”, “Bagging”
and “Boosting” (see, e.g., Hastie et al.). These combinations of simple classifiers provide a
method for reducing the variance in the classifications due to noise in any particular set of
markers by including several different classifiers and therefore information from a larger set
of the markers from the biomarker table, effectively averaging between the classifiers. An
example of the usefulness of this approach is that it can prevent outliers in a single marker
from adversely affecting the classification of a single sample. The requirement to measure a
larger number of signals may be impractical in conventional “one marker at a time” antibody
assays but has no downside for a fully multiplexed aptamer assay. Techniques such as these
benefit from a more extensive table of biomarkers and use the multiple sources of information

concerning the disease processes to provide a more robust classification.
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[0369] The biomarkers selected in Table 1 gave rise to classifiers which perform better than
classifiers built with “non-markers” (i.e., proteins having signals that did not meet the criteria
for inclusion in Table 1 (as described in Example 2)).

[0370] For classifiers containing only one, two, and three markers, all possible classifiers
obtained using the biomarkers in Table 1 were enumerated and examined for the distribution
of performance compared to classifiers built from a similar table of randomly selected non-
markers signals.

[0871] In Figure 11, the AUC was used as the measure of performance; a performance of
0.5 is the baseline expectation for a random (coin toss) classifier. The histogram of classifier
performance was compared with the histogram of performance from a similar exhaustive enu-
meration of classifiers built from a “non-marker” table of 65 non-marker signals; the 65 signals
were randomly chosen from aptamers that did not demonstrate differential signaling between
control and disease populations.

[0372] TFigure 11 shows histograms of the performance of all possible one, two, and three-
marker classifiers built from the biomarker parameters in Table 14 for biomarkers that can
discriminate between the control group and pancreatic cancer and compares these classifiers
with all possible one, two, and three-marker classifiers built using the 65 “non-marker” aptamer
RFU signals. Figure 11A shows the histograms of single marker classifier performance, Figure
11B shows the histogram of two marker classifier performance, and Figure 11C shows the
histogram of three marker classifier performance.

[0373] In Figure 11, the solid lines represent the histograms of the classifier performance of
all one, two, and three-marker classifiers using the biomarker data for GI and normal controls
and pancreatic cancer in Table 14. The dotted lines are the histograms of the classifier perfor-
mance of all one, two, and three-marker classifiers using the data for controls and pancreatic
cancer but using the set of random non-marker signals.

[0874] The classifiers built from the markers listed in Table 1 form a distinct histogram, well
separated from the classifiers built with signals from the “non-markers” for all one-marker,
two-marker, and three-marker comparisons. The performance and AUC score of the classifiers
built from the biomarkers in Table 1 also increase faster with the number of markers than do
the classifiers built from the non-markers, the séparation increases between the marker and

non-marker classifiers as the number of markers per classifier increases. All classifiers built
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using the biomarkers listed in Table 14 perform distinctly better than classifiers built using
the “non-markers”.

[0375] The distributions of classifier performance show that there are many possible multiple-
marker classifiers that can be derived from the set of analytes in Table 1. Although some
biomarkers are better than others on their own, as evidenced by the distribution of classifier
scores and AUCs for single analytes, it was desirable to determine whether such biomarkers
are required to construct high performing classifiers. To make this determination, the behavior
of classifier performance was examined by leaving out some number of the best biomarkers.
Figure 12 compares the performance of classifiers built with the full list of biomarkers in Ta-
ble 1 with the performance of classifiers built with subsets of biomarkers from Table 1 that
excluded top-ranked markers.

[0376] Tigure 12 demonstrates that classifiers constructed without the best markers perform
well, implying that the performance of the classifiers was not due to some small core group of
markers and that the changes in the underlying processes associated with disease are reflected
in the activities of many proteins. Many subsets of the biomarkers in Table 1 performed close
to optimally, even after removing the top 15 of the 65 markers from Table 1. Aftér dropping
the 15 top-ranked markers (ranked by KS-distance) from Table 1, the classifier performance
increased with the number of markers selected from the table to reach an AUC of almost 0.87,
close to the performance of the optimal classifier score of 0.91 selected from the full list of
biomarkers.

[0377] Finally, Figure 16 shows how the ROC performance of typical classifiers constructed
from the list of parameters in Table 14 according to Example 3. A five analyte classifier was
constructed with CTSB, C5a, C5, CCL18, and CSF1R. Figure 16A shows the performance of
the model, assuming independence of these markers, as in Example 3, and Figure 16B shows
the empirical ROC curves generated from the study data set used to define the parameters
in Table 14. It can be seen that the performance for a given number of selected markers
was qualitatively in agreement, and that quantitative agreement was generally quite good, as
evidenced by the AUCs, although the model calculation tends to overestimate classifier perfor-
mance. This is consistent with the notion that the information contributed by any particular
biomarker concerning the disease processes is redundant with the information contributed by

other biomarkers provided in Table 1 while the model calculation assumes complete indepen-
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in Example 3 enable the construction and evaluation of a great many classifiers useful for the

discrimination of pancreatic cancer from the control group.

Example 5. Incorporating CA19-9

[0378] Cancer associated antigen 19-9 (CA 19-9) is a known serum marker for pancreatic
cancer. The reported sensitivity and specificity of CA 19-9 for pancreatic cancer are 80 to
90 percent, respectively. However, the accuracy of CA 19-9 to identify patients with small
surgically resectable cancers is limited. The specificity of CA 19-9 is also limited; CA 19-9 is
frequently elevated in patients with various benign pancreaticobiliary disorders.

[0379] The degree ofv elevation of CA 19-9 in pancreatic cancer is associated with long-
term prognosis. Furthermore, in patients who appear to have potentially resectable disease,
the magnitude of the CA 19-9 level can also help to predict the presence of radiographically
occult metastatic disease. Serial monitoring of CA 19-9 levels is useful to follow patients af-
ter potentially curative surgery and for those who are receiving chemotherapy for advanced
disease. Rising CA 19-9 levels usually precede the radiographic appearance of recurrent dis-
ease, but confirmation of disease progression should be pursued with imaging studies and/or
biopsy. Testing of biomarker levels in combination with CA 19-9 may improve sensitivity,
specificity, and/or AUC for detecting pancreatic cancer (or other pancreatic cancer-related
uses) as compared to CA 19-9 alone.

[0380] An elevated level of CA19-9 is considered to be 35-40 U /ml in serum.

[0381] We received clinical CA19-9 measurements for a subset of the training samples. Of
the original 100 cases and 69 controls, we had CA19-9 measurements for 99 cases and 52
controls. Therefore, we trained a new set of random forest models on this subset of samples
using subsets of the SOMAmers in Table 1. We also trained new classifiers which incorporated
the CA19-9 measurement with our SOMAmer panel (combined panel).

[0382] The classifier performance of the three different approaches (SOMAmer, CA19-9,
and a combined panel) is shown in Figure 13. The SOMAmer panel and CA19-9 perform
similarly, however when the two are combined into a single classifier the performance improves

dramatically. For a specificity of 100%, the SOMAmer panel and CA19-9 have a sensitivity
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[0383] Further analysis revealed that when CA19-9 is included in the classifier, the number
of SOMAmers required for the same relative performance is reduced. Figure 14 shows the
performance of random forest classifiers that use CA19-9 and either one or two additional
SOMAmers. The left panel shows the performance of a model trained using CA19-9 and
HAMP and the right panel shows the berfornlance of CA19-9, HAMP, and CTSB.

Example 6. Clinical Biomarker Panel

[0384] A random forest classifier was built from a panel of biomarkers selected that may
be the most appropriate for use in a clinical diagnostic test. Unlike the models selected
by the naive Bayes greedy forward algorithm, the random forest classifier does not assume
that the biomarker measurements are randomly distributed. Therefore this model can utilize
biomarkers from Table 1 that are not effective in the naive Bayes classifier.

[0385] The panel was selected using a backward elimination procedure that utilized the gini
importance measure provided by the random forest classifier. The gini importance is a measure
of the effectiveness of a biomarker at correctly classifying samples in the training set. This
measure of biomarker importance can be used to eliminate markers that are less vital to the
performance of the classifier. The backward elimination procedure was initiated by building
a random forest classifier that included all 65 in Table 1. The least important biomarker was
then eliminated and a new model was built with the remaining biomakers. This procedure
continued until only single biomarker remained.

[0386] The final panel that was selected provided the best balance between the greatest
AUC and the lowest number of markers in the model. The panel of ten biomarkers that-
satisfied these criteria is composed of the following analytes, APOA1l, CTSB, C2, MMP7,
HAMP, TFPI, C5, ¢5a, SFRP1, and ETHEL. A plot of the ROC curve for this biomarker
panel is shown in Figure 15. The figure indicates two possible decision cutoffs illustrated by
arrows: a symptomatic cutoft where a sensitivity of 84% or more can be obtained with at least
80% specificity; and an asymptomatic cutoff where a specificity of 97.5% can be obtained with

at least 60% sensitivity.
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[0387] The identification of potential biomarkers for the general diagnosis of cancer was

performed. Both case and control samples were evaluated from 3 different types of cancer

(pancreatic cancer, lung cancer, and mesothelioma). Across the collection sites, inclusion

criteria were at least 18 years old with signed informed consent. Both cases and controls were

excluded for known malignancy other than the cancer in question.

[0388] Pancreatic Cancer. Case and control samples were obtained as described in Ex-

ample 2.

[0389] Lung Cancer. Case and control samples were obtained from three academic cancer

center biorepositories and one commercial biorepository to identify potential markers for the

differential diagnosis of non-small cell lung cancer (NSCLC) from a control group of high risk

smokers and individuals with benign pulmonary nodules. The study was composed of 978

samples collected from smokers and patients with benign nodules as well as 320 individuals

diagnosed with NSCLC.

[0390] Pleural Mesothelioma. Case and control samples were obtained from an academic

cancer center biorepository to identify potential markers for the differential diagnosis of malig-

nant pleural mesothelioma from individuals with a history of asbestos exposure or benign lung

disease, including suspicious radiology findings that were later diagnosed as non-malignant.

The study was composed of 30 samples collected from asbestos exposed individuals and 41

samples collected from mesothelioma patients.

[0391] A final list of cancer biomarkers was identified by combining the sets of biomarkers

considered for each of the 3 different cancer studies. Bayesian classifiers that used biomarker

sets of increasing size were successively constructed using a greedy algorithm (as described in

greater detail in Section 7.2 of this Example). The sets (or panels) of biomarkers that were

useful for diagnosing cancer in general among the types of cancer were compiled as a function

of set (or panel) size and analyzed for their performance. This analysis resulted in the list of

10 cancer biomarkers shown in Table 19, each of which was present in at least one of these

successive marker sets, which ranged in size from three to ten markers. As an illustrative

example, we describe the generation of a specific panel composed of ten cancer hiomarkers,

which is shown in Table 32.
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[0392] Trom the list of biomarkers in Table 1, a panel of ten potential cancer biomarkers
was selected using a greedy algorithm for biomarker selection, as outlined in Section 7.2 of
this Example. A distinct naive Bayes classifier was constructed for each of the 3. The class-
dependent probability density functions (pdfs), p(x;|c) and p(z;|d), where z; is the log of the
measured RFU value for biomarker 4, and ¢ and d refer to the control and disease populations,
were modeled as log-normal distribution functions characterized by a mean g and variance a.
The parameters for pdfs of the 3 models composed of the ten potential biomarkers are listed
in Table 31.

[0393] The naive Bayes classification for such a model is given by the following equation,

where p(d) is the prevalence of the disease in the population,

In (P(dhc ) Zl (0”) ;Z”: {(1‘.11 - Nd,i)z _ (xi ; /J’c,i)z} in < p(dzd)>  appropriate

i=1 Od,i [=X
to the test and n = 10. Fach of the terms in the summation is a log-likelihood ratio for an

individual marker and the total log-likelihood ratio of a sample & being free from the disease
interest (i.e., in this case, each particular disease from the 3 different cancer types) versus

having the disease is simply the sum of these individual terms plus a term that accounts for

1 —p(d)
[0394] Given an unknown sample measurement in log(RFU) for each of the ten biomarkers

the prevalence of the disease. For simplicity, we assume p(d) = 0.5 so that in ( P) > =

of 10.1, 8.9, 8.8, 8.8, 9.1, 7.3, 8.2, 9.5, 6.7, 7.7, the calculation of the classification is detailed
in Table 32. The individual components comprising the log likelihood ratio for disease versus
control class are tabulated and can be computed from the parameters in Table 31 and the
values of . The sum of the individual log likelihood ratios is -4.568, or a likelihood of being
free from the disease versus having the disease of 96, where likelihood €*%%® = 96. Only 1 of
the biomarker values have likelihoods more consistent with the disease group (log likelihood
> 0) but the rémaining 9 biomarkers are all consistently found to favor the control group.
Multiplying the likelihoods together gives the same results as that shown above; a likelihood
of 96 that the unknown sample is free from the disease. In fact, this sample came from the

control population in the NSCLC training set.
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7.2 Greedy Algorithm for Selecting Cancer Biomarker Panels tor

Classifiers

Part 1

[0395] Subsets of the biomarkers in Table 1 were selected to construct potential classifiers
that could be used to determine which of the markers could be used as general cancer biomark-
ers to detect cancer.

[0396] Civen a set of markers, a distinct model was trained for each of the 3 cancer studies,
so a global measure of performance was required to select a set of biomarkers that was able to
classify simultaneously many different types of cancer. The measure of classifier performance
used here was the mean of the area under ROC curve across all naive Bayes classifiers. The
ROC curve is a plot of a single classifier true positive rate (sensitivity) versus the false positive
rate (1-specificity). The area under the ROC curve (AUC) ranges from 0 to 1.0, where an
AUC of 1.0 corresponds to perfect classification and an AUC of 0.5 corresponds to random
(coin toss) classifier. One can apply other common measures of performance such as the F-
measure or the sum or product of sensitivity and specificity. Specifically, one might want to
treat sensitivity and specificity with differing weight, in order to select those classifiers that
perform with higher specificity at the expense of some sensitivity, or to select those classifiers
which perform with higher sensitivity at the expense of specificity. We chose to use the AUC
because it encompasses all combinations of sensitivity and specificity in a single measure.
Different applications will have different benefits for true positive and true negative findings,
and will have different costs associated with false positive findings from false negative findings.
Changing the performance measure may change the exact subset of markers selected for a given
set of data.

[0397] TFor the Bayesian approach to the discrimination of cancer samples from control
samples described in Section 7.1 of this Example, the classifier was completely parameterized
by the distributions of biomarkers in each of the 3 cancer studies, and the list of biomarkers was
chosen from Table 19. That is to say, the subset of markers chosen for inclusion determined a
classifier in a one-to-one manner given a set of training data.

[0398] The greedy method employed here was used to search for the optimal subset of
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markers from Table 1. For small numbers of markers or classifiers with relatively few markers,
every possible subset of markers was enumerated and evaluated in terms of the performance
of the classifier constructed with that particular set of markers (see Example 4, Part 2). (This
approach is well known in the field of statistics as “best subset selection”; see, e.g., Hastie
et al). However, for the classifiers described herein, the number of combinations of multiple
markers can be very large, and it was not feasible to evaluate every possible set of 10 markers,
as there are 30,045,015 possible combinations that can be generated from a list of only 30
total analytes. Because of the impracticality of searching through every subset of markers,
the single optimal subset may not be found; however, by using this approach, many excellent
subsets were found, and, in many cases, any of these subsets may represent an optimal one.
[0399] Instead of evaluating every possible set of markers, a “greedy” forward stepwise
approach may be followed (see, e.g., Dabney AR, Storey JD (2007) Optimality Driven Nearest
Centroid Classification from Genomic Data.

PLoS ONE 2(10): e1002. doi:10.1371/journal.pone.0001002). Using this method, a classifier
is started with the best single marker (based on KS-distance for the individual markers) and
is grown at each step by trying, in turn, each member of a marker list that is not currently
a member of the set of markers in the classifier. The one marker that scores the best in
combination with the existing classifier is added to the classifier. This is repeated until no
further improvement in performance is achieved. Unfortunately, this approach may miss
valuable combinations of markers for which some of the individual markers are not all chosen
before the process stops.

[0400] The greedy procedure used here was an elaboration of the preceding forward stepwise
approach, in that, to broaden the search, rather than keeping just a single marker subset at
each step, a list of candidate marker sets was kept. The list was seeded with a list of single
markers. The list was expanded in steps by deriving new marker subsets from the ones cur-
rently on the list and adding them to the list. Each marker subset currently on the list was
extended by adding any marker from Table 1 not already part of that classifier, and which
would not, on its addition to the subset, duplicate an existing subset (these are termed “per-
missible markers”). Each time a new set of markers was defined, a set of classifiers composed
of one for each cancer study was trained using these mafkers, and the global performance was

measured via the mean AUC across all 3 studies. To avoid potential over fitting, the AUC
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existing marker subset was extended by every permissible marker from the list. Clearly, such

a process would eventually generate every possible subset, and the list would run out of space.

Therefore, all the generated marker sets were kept only while the list was less than some pre-

determined size. Once the list reached the predetermined size limit, it became elitist; that is,

only those classifier sets which showed a certain level of performance were kept on the list, and

the others fell off the end of the list and were lost. This was achieved by keeping the list sorted

in order of classifier set performance; new marker sets whose classifiers were globally at least

as good as the worst set of classifiers currently on the list were inserted, forcing the expulsion

of the current bottom underachieving classifier sets. One further implementation detail is that

the list was completely replaced on each generational step; therefore, every marker set on the

list had the same number of markers, and at each step the number of markers per classifier

grew by one.

[0401] In one embodiment, the set (or panel) of biomarkers useful for constructing classifiers

for diagnosing general cancer from non-cancer is based on the mean AUC for the particular

combination of biomarkers used in the classification scheme. We identified many combinations

of biomarkers derived from the markers in Table 19 that were able to effectively classify

different cancer samples from controls. Representative panels are set forth in Tables 22-29,

which set forth a series of 100 different panels of 3-10 biomarkers, which have the indicated

mean cross validation (CV) AUC for each panel. The total number of occurrences of each

marker in each of these panels is indicated at the bottom of each table.

[0402] The biomarkers selected in Table 19 gave rise to classifiers th;it perform better than

classifiers built with “non-markers.” In Figure 17, we display the performance of our ten

biomarker classifiers compared to the performance of other possible classifiers.

[0403] Figure 17A shows the distribution of mean AUGs for classifiers built from randomly

sampled sets of ten “non-markers” taken from the entire set of 10 present in all 3 studies,

excluding the ten markers in Table 19. The performance of the ten potential cancer biomarkers

is displayed as a vertical dashed line. This plot clearly shows that the performance of the ten

potential biomarkers is well beyond the distribution of other marker combinations.

[0404] Figure 17B displays a similar distribution as Figure 17A, however the randomly

sampled sets were restricted to the 55 biomarkers from Table 1 that were not selected by
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particular embodiment, example, or element of a particular embodiment or example is to be

construed as a critical, required, or essential element or feature of any of the claims. Further, no

element described herein is required for the practice of the appended claims unless expressly

described as “essential” or “critical.” Various alterations, modifications, substitutions, and

other variations can be made to the disclosed embodiments without departing from the scope of

the present application, which is defined by the appended claims. The specification, including

the figures and examples, is to be regarded in an illustrative manner, rather than a restrictive

one, and all such modifications and substitutions are intended to be included within the scope

of the application. Accordingly, the scope of the application should be determined by the

appended claims and their legal equivalents, rather than by the examples given above. For

example, steps recited in any of the method or process claims may be executed in any feasible

order and are not limited to an order presented in any of the embodiments, the examples, or

the claims. Further, in any of the aforementioned methods, one or more biomarkers of Table

1 or Table 19 can be specifically excluded either as an individual biomarker or as a biomarker

from any panel.
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Column #1 Column #2 Column #3 Column #4 Column #5 Column #6
Biomarker # g:i?;:lée;ngéﬁ;iitﬁ(g; TEntrez Gene 1D SwissProt D Public Name Direction
1 ACP5 54 P13686 TrATPase Up
2 ACY1 95 Q03154 Aminoacylase-1 Up
3 AHSG 197 P02765 a:2-HS-Glycoprotein Down
4 ALPL 249 P05186 Alkaline phosphatase, Down
bone
5 APOAL 335 P02647 Apo A-1 Down
6 APOE 348 P02649 Apo E2 Up
7 BMP6 654 P22004 BMP-6 Up
8 C2 717 P06681 c2 Up
9 C5 727 P01031 C5 Up
10 C5 727 P01031 Cha Up
11 C5-C6 727; 729 P01031; P13671 C5b,6 Complex Up
12 C9 735 P02748 C9 Up
13 CCL18 6362 P55774 MIP-4 Up
14 CCL23 6368 P55773 MPIF-1 Up
15 CCL23 6368 P55773 Ck-3-8-1 Up
16 CDK5-CDK5R1 1020; 1775 Q00535; Q15078 | CDK5/p35 Up
17 CKB-CKM- 1152; 1158 P12277; P06732 | CK-MB Down
18 CKM 1158 P06732 CK-MM Down
19 CRP 1401 P02741 CRP Up
20 CSFIR 1436 P07333 M-CSF R Up
21 CTSB 1508 P07858 Cathepsin B Up
22 ENTPD1 953 P49961 CD39 Up
23 ESM1 11082 QINQ30 Endocan Up
24 ETHE1 23474 095571 ETHEI1 Up
25 FCGR3B 2215 075015 FC~3B Up
26 FGFR3 2261 P22607 FGFR-3 Up
27 FSTL3 10272 095633 FSTL3 Up
28 GDF11 10220 095390 GDF-11 Down
29 GFRAl 2674 P56159 GFR o-1 Up
30 HAMP 57817 P81172 Hepcidin-25 Up
31 HINT1 3094 P49773 HINT1 Down
32 IDUA 3425 P35475 IDUA Up
33 IL11RA 3590 Q14626 11.-11 Rax Down
34 IL12A-IL12B 3592; 3593 P29459; P29460 | 1L-12 Down
35 IL18R1 8809 Q1347 IL-18 R Up
36 IL1RL1 9173 Q01638 11-1 R4 Up
37 INSR. 3643 P06213 IR Up
38 KIT 3815 P10721 SCF sR Down
39 KLK3-SERPINA3 354; 12 P07288; P01011 | PSA-ACT Up
40 KLK7 5650 P49862 Kallikrein 7 Down
41 KLK8 11202 060259 Kallikrein 8 Up
42 KLKB1 3818 P03952 Prekallikrein Down
43 LBP 3929 P18428 LBP Up
44 LTF 4057 P02788 Lactoferrin Down
45 MCM2 4171 P49736 MCM2 Up
46 MDK 4192 P21741 Midkine Up
A7 MMP7 4316 P09237 MMP-7 Up
48 MRC1 4360 P22897 Macrophage mannose Up
- receptor
49 NID1 4811 P14543 Nidogen Up
50 NID2 22795 Q14112 Nidogen-2 Up
51 NRP1 8829 014786 NRP1 Up
52 PLAT 5327 P00750 tPA Up
53 SERPINAS 5104 P05154 Protein C Inhibitor Down
54 SERPINF2 5345 P0O8697 a2-Antiplasmin Down
55 SFRP1 6422 Q8N47T4 FRP-1, soluble Up
56 SGTA 6449 043765 SGTa Down
57 TFPI 7035 P10646 TFPI Up
58 THBS2 7058 P35442 Thrombospondin-2 Up
59 THBS4 7060 P35443 Thrombospondin-4 Down
60 TIMP1 7076 P01033 TIMP-1 Up
61 TNFRSF18 8784 QYY5U5 GITR/TNFRSF18 Down
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15 TTINT1 0.669 16 SERPINE2 0.663 17 CIDF11 0.656 18 ENTPD I 0.051 19 THBS2
0.650 20 FSTL3 0.643 21 |L12A-11,1213 0.640 Table 21: Panels of 2

Bi omarkers Markers Mean CV AU C 1 KIT APOAL 0.808 2 AMA]. CKB CKM 0.801 3
KIT CCL23 0.791 4 C KIT 0.791 5 KIT CKB-CKM 0.790 6 C.9 CKB-CKM 0. 789

Tabl e 21 - continued from previous page Markers Mean CV MJC CD APOAl1 0.789
8 KIT 1431) 0.787 9 "PIMP KIT 0.787 10 CS KIT 0.787 11 CD CKM 0.786 12 CKM

?2%102586 13 S APOA1 0.785 14 KIT CC1, 23.. 0.784 15 TI MP1 CKB- CKM 0. 782

Table 1 — continued from previous page

Column #1 Column #2 Column #3 Column #4 Column #5 Column #6
Biomarker # g:&:gzléznljess;’i:f:;g; Entrez Gene iD SwissProt ID Public Name Direction
62 TNIFFRSF1B 7133 P20333 TNF sR-II Up
63 TOP1 7150 P11387 Topoisomerase | Down
Gt VEGTFA 7422 P15692 VEGF Down
65 VEGFC 7424 P49767 VEGF-C Up

Table 2: Panels of 1 Biomarker

Markers CV AUC

1 | CTSB 0.780
2 1 C2 ) 0.771
3 | APOAL 0.754
4 | Cb 0.745
5 | TFPI 0.739
6 | Cha 0.724
7 | TIMP1 0.720
8 | FCGR3B 0.719
9 | HAMP 0.718
10 { CRP 0.717
11 | NRP1 0.716
12 | THBS2 0.715
13 | MMP7 0.711
14 | CCL18 0.709
15 | CSF1R 0.705
16 | ACP5 0.704
17 | LBP 0.703
18 | MRC1 0.699
19 | PLAT 0.699
20 { GFRAIL 0.698
21 | CCL23 0.696
22 | KLK7 0.696
23 | MDK 0.694
24 | CKB-CKM 0.694
25 | KLK3-SERPINA3 0.693
26 | CKM 0.693
27 | GDF11 0.692
28 | IL1IRA 0.690
29 { ILIRL1 0.690
30 | ETHEL 0.684
31 { FSTL3 0.681
32 | KIT 0.680
33 | FGFR3 0.677
34 | KLKBI1 0.677
35 | THBS4 0.669
36 | ACY1 0.666
37 | C5-C6 0.664
38 | INSR 0.663
39 1 ILI8R1 0.663
40 | BMP6 0.663
41 | TNFRSF1B 0.660

101



CK13-CKM 0. 781 17 KIT CKM 0. 780 KITIF ACYl 0.780 19 KIT KLK3-SER PIN A 3
0.780 20 CICM COL23 0.778 21 CKB-CICM Hum_ 0.778 22 KIT CDK5-CDK5141 0. 777
23 SERPI NF2 CKB- CKM 0. 777 24 APOA1 ACY1 0.777 25 KIT SERPINF2 0.776 26 LBP
Cl CB-CKM 0. 776 27 CKB- CKM KLK3-SERPIN A3 0.776 28 APCA | KLK3-SERPI NA3
0.776 29 A PO Al CCL23 0.775 30 TEVIP1 CKM 0. 774 31 CD ACY1 0.774 32

CDK5- CDI C6R1 CKB- CKM 0. 773 33 | L12A-1L12B CKB-CKM 0. 773 34 TIMPI CO 0. 773
35 APOA1 HINT1 0.773 36 C5 CC4,23 0.772 37 KIT 1-1INT1 0.772 38 I L12A-TL 1
2B KIT 0.771 39

Table 2 — continued from previous page

Markers CV AUC
42 1 C9 0.657
43 | SERPINAS 0.655
44 | TL12A-IL12B 0.655
45 | NID2 0.649
46 | TOP1 0.647
47 | NID1 0.642
48 | CCL23 0.641
49 | MCM2 0.641
50 | AHSG 0.638
51 | VEGFC 0.637
52 | ENTPD1 0.637
53 | HINT1 0.637
54 | ALPL 0.635
55 | LTF 0.632
56 | ESM1 0.625
57 | SERPINFEF2 0.624
58 | CDK5-CDK5R1 0.623
59 | SGTA 0.603
60 | KLKS8 0.597
61 | IDUA 0.594
62 | SFRP1 0.586
63 | VEGFA 0.585
64 | APOE 0.574
65 | TNFRSF18 0.527

Table 3: Panels of 2 Biomarkers

Markers CV AUC
1 Ch CTSB 0.848
2 Cbha CTSB 0.841
3 CTSB ETHE1 0.833
4 CTSB HAMP 0.830
5 CTSB THBS4 0.830
6 KIT CTSB 0.829
7 Cc9 CTSB 0.828
8 CTSB KLK7 0.826
9 CTSB C2 0.821
10 | C5 APOAL 0.820
11 { CTSB CRP 0.818
12 | CCL23 CTSB 0.817
13 | C5-C6 CTSB 0.814
14 | CTSB ILI1IRA 0.812
15 | CCL18 CTSB 0.811
16 { APOA1 CTSB 0.809
17 | C5 CSF1R 0.808
18 | GDF11 CTSB 0.807
19 | C5 C2 0.806
20 | C2 TFPI 0.806
21 | C5 CCL18 0.804
22 1 C2 IL1IRA 0.803

102



CK M SERPINF2 0.771 10 ACY1l CKB-CKl VI

CDK5CDK5111 0. 769 43 C5 CKB-CKM 0. 769 44 CD HI NT1 0.769 45 CKM CCL23 0. 767
46 CCL23 KLK3-SERPI NA3 0. 767 47 CKIVI

0.767 49 A PCAl LBP 0.766 50 CD SERPINF2 0.766 51 CO CCL23 0.765 52 CKIVI

LBP 0. 765 53 CCL23 CKB-Cl Cl VI

0.770 41 A" OA1 CCL23 0.770 42 CD
Kl TK3- SERPIN A3 0. 767 48 C9 FSTL3
0.764 54 KIT ENTPDL 0.764 55 CKM HI NT] 0. 764

56 CD LBP 0.764 57 CD CS 0.764 58 KIT FI AMP 0.764 59 FSTL3 CKB-CKM 0. 763
Tabl e 21 - continued from previous page Markers Mean CV AUC 60 KIT ESTL3

0. 763
Table 3 — continued from previous page
Markers CV AUC

23 | CCL23 CTSB 0.802
24 | TIMP1 Cs5 0.801
25 | CTSB - LBP 0.799
26 | CTSB TFPI 0.799
27 | PLAT Cb5 0.799
28 | CTSB AHSG 0.799
29 | CCL18 C2 0.799
30 | C5 MRC1 0.799
31 | APOAL C2 0.798
32 | G5 FCGR3B 0.797
33 | C5 TFPI 0.797
34 | ALPL CTSB 0.796
35 | Cb MMP7 0.796
36 | CTSB KLK3-SERPINA3 0.795
37 | MMP7 CTSB 0.795
38 | MMP7 C2 0.794
39 | TFPIL HAMP 0.793
40 | CCL18 ETHE1 0.793
41 | C2 HAMP 0.792
42 | PLAT C2 0.792
43 | CTSB NRP1 0.792
44 | LTF CTSB 0.791
45 | C5 ACP5 0.790
46 | APOA1L TFPI 0.790
47 | Cba TNFRSEF1B 0.789
48 | Cbha CCL18 0.789
49 | CKM CTSB 0.789
50 | Cb THBS2 0.789
51 | C2 CRP 0.788
52 | Cba KLKT7 0.788
53 | C2 THBS4 0.788
54 | CSFIR THBS4 0.788
55 | Cba FSTL3 0.788
56 | Cb NRP1 0.788
57 | Cba C2 0.788
58 | Cba TFPI 0.787
59 | CTSB CKB-CKM 0.787
60 | Cba NRP1 0.787
61 | CSF1R APOA1 0.787
62 | TFPI CRP 0.787
63 | MMP7 KLK7 0.787
64 | Cba FCGR3B 0.787
65 | C2 ETHEL 0.786
66 | CCL23 C2 0.786
67 | PLAT CTSB 0.786
68 | CCL18 TFPI 0.786
69 | ACP5 CRP 0.785
70 | C2 KLK7 0.785
71 | C5 CCL23 0.784
72 | MMP7 Cba 0.784
73 | APOA1 KLK7 0.784
74 1 C5 GFRA1 0.784
75 | C5 HAMP 0.784
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61 CK M CKB-CKM 0. 762 62 HAI VI P C1413-CKM 0. 762 63 CKIVI ACYl 0.762 64
TIAAP 1 A POA1 0.762 65 APOAl1 CDK5 CDK5SRI 0.761 66 C5 KLKS3--SERPI NA3 0. 761
67 CS HNT I 0.760 68 CO GDF11 0.760 69 CO TIMs2 0.760 70 CKIVI CDR 5-CD
KSR1 0.760 71 ENTI, D1 CKB-C44A4 0.759 72 CS CC423 0.759 73 CCL23 ACYlI 0.758
74 CCL23 ACV] 0.758 75 CS CDF45-CDK51-41 0.757 76 C5 CKM 0. 757 77 TLIVIP |
KLK3- SERPI NA3 0. 757 78 CKM HAMP 0. 757 79 CO HAMP 0. 757 80 CO CCL23 0.757 81
COIL I 2A-141213 0.756 82 LBP ACY | 0.756 CO ENTPD1

Table 3 — continued from previous page

Markers CV AUC
76 | C5 Cba 0.784
77 | NRP1 CRP 0.783
78 | KIT C2 0.783
79 | Cb ILIRL1 0.783
80 | APOAL ETHEL 0.783
81 | CTSB CDK5-CDK5R1 0.782
82 | CSFIR CRP 0.782
83 | TIMP1 CTSB 0.782
84 | ILIRL1 CTSB 0.782
85 | CSF1R Cha 0.782
86 | TIMP1 Cha 0.781
87 | TFPI KLK7 0.781
88 | Cb KLKBI 0.781
89 | CTSB FCGR3B 0.781
90 | APOAL MMP7 0.781
91 | IL12A-IL12B | CTSB 0.781
92 | C5 MDK 0.780
93 | MDK CTSB 0.780
94 | C5 TNFRSF1B 0.780
95 | C2 ACP5 0.780
96 | IL12A-1IL12B | C2 0.780
97 | NRP1 TFPI 0.780
98 | C5 KIT 0.779
99 | FCGR3B ETHEL 0.779
100 | C5-C6 C2 0.779

Table 4: Panels of 3 Biomarkers

Markers CV AUC
1 G5 Cba CTSB 0.871
2 | C5 CTSB ETHE1 0.870
3 |C5h CTSB HAMP 0.866
4 | Ch CCL18 | CTSB 0.865
5 | Ch KIT CTSB 0.862
6 | Ch CTSB THBS4 . 0.861
7 | KIT Cbha CTSB 0.861
8 | Cha CCL18 | CTSB 0.859
9 | CTSB HAMP | ETHEI1 0.859
10 | CTSB KLK7 HAMP 0.859
11 | Cha CTSB KLK7 0.859
12 | C9 C5 CTSB 0.859
13 | C5-C6 Cba, CTSB 0.858
14 | Cha CTSB ETHE1 0.858
15 | C5 ALPL CTSB 0.857
16 | Cha CTSB HAMP 0.856
17 | KIT CTSB HAMP 0.856
18 | KIT CTSB ETHE1L 0.854
19 | C5 LTF CTSB 0.854
20 | Cha CTSB THBS4 0.854
21 | G5 CCL23 | CTSB 0.854
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0.754 84 OKA4 ENTBD1 .0.754 85 Al' OA1 SERPINF2 0.754 86 LBP HI NT1 0. 754 87
CDK5 CDK5R1 KLK3- SER. PI NA3 0. 754 88 APOAl1 ENTPDI 0.753 89 TIMP 1 CCL23
0.753 90 KIT GOP | 1 0.753 91 GDEI 1 K1, K3-SER. PI NA3 0.753 92 | LI 2A-1L12B
GEM 0. 753 93 CS SERPI-N 2 0.752 9°1 A PO A | CD1411 0.752 95 001, 23

KLI 43- SERPI NA3 0. 751 96 00L23 CDK5-CDK5R1 0. 751 97 AC Y | 1CL1C3 - SERPI NA3
0.749 98 C9 KLK3-SERPIN A 3 0.749 99 LBP CDR 5-CD K51-1.1 0.749 100 APOA1
"TAMP 0.748 Table 22: Panels of 3 Bionlarkers Ma k rs Mean CV ATTC 1 CS
KIT APOAL 0.830 2 KIT APOAI CER-CKNI 0.826 3 COKI'It APOAl 0.822 4 KIT

APOA | Table 4 — continued from previous page
Markers CV AUC
22 | C5 APOAL1 | CTSB 0.854
23 | CCL18 | CTSB ETHEL 0.853
24 | C5 CTSB ILIIRA 0.853
25 | G5 CTSB 6] 0.852
26 | Cba CTSB C2 0.852
27 | CTSB THBS4 | ETHEL 0.852
28 | CTSB KLK7 ETHE1 0.851
29 | C5-C6 CTSB HAMP 0.851
30 | Cha CCL23 | CTSB 0.850
31 1 C9 CTSB ETHEL 0.850
32 1 Cb CTSB KLK7 0.849
33 | C5-C6 CTSB ETHE1 0.849
34 | GDF11 | Cba CTSB 0.849
35 | CTSB THBS4 | HAMP 0.848
36 | CCL23 | CTSB ETHE1 0.848
37 | PLAT C5 CTSB 0.848
38 | Cha CTSB IL11IRA 0.848
39 | PLAT Cba CTSB 0.848
40 | C9 KIT CTSB 0.847
41 | C5 VEGFA | CTSB 0.847
42 | CTSB C2 HAMP 0.847
43 | C5 CCL23 | CTSB 0.847
44 | CTSB C2 ETHE!L 0.847
45 | C5 CSFIR | APOAL 0.846
46 | CCL18 | CTSB HAMP 0.846
47 | CTSB C2 ILIIRA 0.846
48 | Cba CCL23 | CTSB 0.846
49 | GDF11 | CTSB HAMP 0.846
50 | C9 CTSB THBS4 0.845
51 | Cha CTSB CDK5-CDKb5R1 0.845
~ 52 | APOA1 | CTSB ETHE1 0.845
53 | C9 Cbha CTSB 0.845
54 | C9 CCL18 | CTSB 0.844
55 | C5 CTSB TFPI 0.844
5 | CCL18 | CTSB THBS4 0.844
57 | KIT CTSB THBS4 0.844
58 | C9 CTSB KLK7 0.844
59 | CTSB C2 THBS4 0.844
60 | C5-C6 CCL18 | CTSB 0.843
61 | C5 CSFIR | CTSB 0.843
62 } C9 CTSB HAMP 0.843
63 | C5 CTSB ACP5 0.843
64 | C5 CSFIR | CCL1S8 0.842
65 | C5-C6 KIT CTSB 0.842
66 | C5 MMP7 | CTSB 0.842
67 | PLAT C9 CTSB 0.842
68 | Cb CTSB NRP1 0.842
69 | MMP7 | Cba CTSB 0.842
70 | C5 CTSB LBP 0.841
71 | CSFIR | Cba CTSB 0.841
72 | C5-C6 C9 CTSB 0.841
73 | C5 GDFI11 | CTSB 0.841
74 | KIT CCL18 | CTSB 0.840
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ACYl 0.820 5 KIT APOAL C | )K 5-CDK5R1 0.819 Table 22 - continued from
previ ous page Markers Mean CV ALM 6 APQOA | CCL23 CKB-CKM 0. 819 7 APOAl ACY1
CKE-CKM 0. 818 8 09 KIT CKB-CKM 0.817 C9 KIT A CY | 0.816 10 KIT APOA1 LBP
0.816 Il OS KIT CCL23 0.816 12 05 AMA] CKB-CKM 0.816 TIMP1 COKIT 0.815 Id
09 Al' QA1 CKB-CKM 0. 815 15 C5 KIT CDK5- CDK5R1 0.815 16 APOAl1 CKB- CKM HI NT1
0.815 17 KIT CKM APO A I 0.815 18 KIT APOAL CCL23 0.815 19 TIMP1 KIT APQA
0.814 20 APOAl LBP CKB-CKM 0.813 21 09 KIT C K M 0. 813

Table 4 — continued from previous page

Markers CV AUC
75 | CTSB THBS4 | CRP 0.840
76 | Cb CTSB AHSG 0.840
77 | C9 CTSB 2 0.840
78 | LTF C5a CTSB 0.840
79 | Cha CTSB TFPI 0.840
80 [ Cha CTSB TNFRSF1B 0.839
81 | ALPL Cbha CTSB 0.839
82 | Cha CTSB NRP1 0.839
83 | APOA1l | Cba CTSB 0.839
84 [ CCL23 | CTSB ETHE1 0.839
85 | Cha CTSB FCGR3B 0.838
86 | CTSB TFPI ETHE1 0.838
87 | C5 KLKS8 CTSB 0.838
88 | C5-C6 Ch CTSB 0.838 -
89 | Cha CTSB KLK3-SERPINA3 0.838
90 | CTSB LBP ETHE1 0.838
91 | CTSB ILI1IRA | ETHEL 0.838
92 | CTSB HAMP | IL11RA 0.838
93 | ALPL CTSB KLK7 0.838
94 | CCL18 | CTSB KLK7 0.838
95 | Cha CTSB INSR 0.838
96 | CTSB C2 KLKT7 0.838
97 | CTSB AHSG ETHEL 0.838
98 | C5-C6 CTSB THBS4 0.838
99 | Cb CTSB KLKB1 0.837
100 | Cha CTSB LBP 0.837

Table 5: Panels of 4 Biomarkers

Markers -] CV AUC
1 Ch CCL18 | CTSB ETHE1L 0.882
2 C5 Cbha CCL18 | CTSB 0.880
3 C5 CTSB HAMP | ETHEI1 0.880
4 Ch KIT Cha CTSB 0.880
5 C5 Cha CTSB ETHEL 0.880
6 b CTSB THBS4 | ETHEL 0.878
7 C5 LTF CTSB ETHE1 0.877
8 C5 CSF1R | Cba CTSB 0.877
9 | PLAT | C5 Cha CTSB 0.876
10 | C5 ALPL CTSB ETHE1 0.876
11 | C5 KIT CTSB ETHE1L 0.875
12 | Cha CTSB KLK7 HAMP 0.875
13 | C5 KIT CTSB HAMP 0.875
14 } C5 CCL23 | CTSB ETHE1L 0.875
15 | Cha CTSB KLK7 ETHEL 0.875
16 | PLAT | C5 CTSB ETHE1 0.875
17 | Cb Cha CTSB HAMP 0.874
18 | CTSB | KLK7 HAMP | ETHEI1 0.874
19 | C5 KIT CCL18 | CTSB 0.874
20 | C9 Ch CTSB ETHEL 0.874
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22 APOAl CDK5- CDK5R1 CKB-CKM 0.812 23 KIT APOA. 1 00123 0.812 24 09 CKM
APOAl1 0.812 25 TEWMPI KIT CDK5-Cl LKSR1 0.812 26 C5 KIT CKB-CKM 0. 812 27

TI MP1 APOA1l ClI CB-0OKM 0. 812 28 KIT APOAL HI NT1 0.812 29 09 KIT UTNT1 0. 811
30 KI'T CDK5-CDK5R1 CKB-CKM 0. 811 31 KIT LBP CK B-CKM 0. 811 32 | L12A1L12B
KIT APCA 1 0.811 33 09 05 KIT 0.811 34 C5 KIT CCL23 0.811 35 05 KIT H NT1
0.811 36 KIT CCL23 ACY1 0.809 37 09 KIT CCL23 0.809 38 APCA1 CKB- OKM
KLK3- SERPI NA3 0. 809 39 KIT CCL23 ACY1 0. 809 40

Table 5 — continued from previous page

Markers CV AUC
21 | C5 CCL18 | CTSB THBS4 0.874
22 | C5-C6 | CCL18 | CTSB ETHE1 0.874
23 1 C5 LTF Cbha CTSB 0.874
24 |1 C5 ALPL Cha, CTSB 0.873
25 | KIT CTSB HAMP | ETHE1 0.873
26 | Cb Cha CTSB KLK7 0.873
27 | G5 Cbha CTSB THBS4 0.872
28 | C5-C6 | Cbha CCL18 | CTSB 0.872
29 | C5 CTSB KLK7 HAMP 0.872
30 | Cs C5a CTSB ACP5 0.872
31 | C5 Cbha, CTSB IL11IRA 0.872
32 1 Cs Cha, CCL23 | CTSB 0.872
33 | C5 CCL18 | CTSB HAMP 0.872
34 | Cha CCL18 | CTSB KLK7 0.872
35 | Cs KIT VEGFA | CTSB 0.871
36 | KIT Cba, CCL18 | CTSB 0.871
37 | C5 APOA1l | CTSB ETHE1 0.871
38 | Csa CCL18 | CTSB ETHE1 0.871
39 | KIT Cha, CTSB ETHE1 0.871
40 | PLAT | C9 C5 CTSB 0.871
41 | C5 ALPL CTSB THBS4 0.870
42 | C5 ALPL CCL18 | CTSB 0.870
43 | C5 CSFiR | CTSB ETHEI1 0.870
44 | C5 CTSB THBS4 | HAMP 0.870
45 { Cbha CCL18 CTSB THBS4 0.870
46 | Cb CTSB KLKT7 ETHE1 0.869
47 | ALPL | Cba CTSB KLK7 0.869
48 | MMP7 | Cba CTSB KLK7 0.869
49 | Ch LTF CCL18 | CTSB 0.869
50 | C9 C5 KIT CTSB 0.869
51 | C5-C6 | CTSB HAMP | ETHE1 0.869
52 | C5 ALPL CTSB HAMP 0.869
53 | LTF Cbha, CTSB KLK7 0.869
54 | C5-C6 | KIT Cbha, CTSB 0.869
55 1 Ch ALPL CTSB IL1IRA 0.868
56 | KIT Cbha CTSB HAMP 0.868
57 | C9 C5 CCL18 | CTSB 0.868
58 | C5 LTF CTSB THBS4 0.868
59 | Cb CTSB ACP5 ETHE1 0.868
60 | Cb CCL18 | CTSB IL11IRA 0.868
61 | CCL18 | CTSB HAMP | ETHEL 0.868
62 | PLAT | KIT Cba CTSB 0.868
63 | C5-C6 | Cha CTSB ETHE1 0.868
64 | C5 Cha CTSB Cc2 0.868
65 | C9 C5 ALPL CTSB 0.868
66 | C5 CTSB IL11RA | ETHE1 0.868
67 | CCL18 | CTSB KLK7 ETHE1L 0.868
68 | C5 CTSB C2 ETHE1 0.868
69 | Cb KIT CTSB THBS4 0.867
70 | CCL18 | CTSB THBS4 | ETHE1L 0.867
71 | CCL18 | CTSB KLK7 HAMP 0.867
72 | Ch CSFIR | CCL18 | ETHE1 0.867
73 | KIT CCL18 | CTSB ETHEL 0.867
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APOA1 SER PI NF2 CKB- CKM 0. 808 41 09 ACY1l CKB-CKM 0.808 42 TIMP1 KIT CK
B-CKNI 0.808 13 KIT APOA 1 KLK 3-SERPIN A3 0.808 44 |.L12A-1L | 2B APOAl
CKB- CKM 0. 808 45 KIT CCL23 CKB CKM 0. 807 46 05 APOAl CDK5- CDK5R1 0. 807 47
05 APOA1l CCL23 0.807 48 KIT ACY1l CKB-CKM 0. 807 49 05 KIT ACY | 0.807 50
TIMPL C5 KIT 0.807 51 09 C5 CKB-CKM 0. 806 52 CS APOA | HI NT' 0.806 53 09 CD
K5- CDK5R1 C. KB- CKM 0. 806 54 (39 CKB-CKM HI NT1 0.806 55 C5 CCl, 23 CKB- CKM
0.806 56 C5 KIT SERPIN F2 0.806 57 KIT 00123 CK | 3-CK M 0.806 58 CS

Table 5 — continued from previous page

Markers CV AUC
74 1 CH Cba CTSB CDK5-CDK5R1 0.867
75 1 Ch Cbha CCL23 | CTSB 0.867
76 { C5 KIT ALPL CTSB 0.867
77 | KIT CSF1R | Cha CTSB 0.867
78 | C5 KIT LTF CTSB 0.867
79 [ Ch LTF CTSB IL11IRA 0.867
80 | C9 Ch CSF1R | CTSB 0.866
81 | C5-C6 | Cha CTSB KLK7 0.866
82 | C5 Cha CTSB INSR. 0.866
83 | Cha CCL23 CTSB KLK7 0.866
84 | C5 GDF11 | CTSB HAMP 0.866
85 1 Ch GDF1i1 | Cha CTSB 0.866
86 | Cb CSFIR | CTSB HAMP 0.866
87 | C5 Cha CTSB TNEFRSF1B 0.866
88 | C5 CCL23 | CTSB ETHEL 0.866
89 | C9 Ch LTF CTSB 0.866
90 | C9 Ch CTSB HAMP 0.866
91 | C9 C5 CTSB THBS4 0.866
92 | Cb LTF CTSB HAMP 0.866
93 ;1 C5-C6 | C5 Cba, CTSB 0.865
94 { C5 KLKS8 Cbha CTSB 0.865
95 | Ch VEGFA | CTSB ETHE1L 0.865
96 | Cha CTSB HAMP | ETHE1 0.865
97 | C5 MMP7 Cha CTSB 0.865
98 | C5 Cha CTSB ESM1 0.865
99 | Cha CCL18 | CTSB IL1IRA 0.865
100} Cha CTSB C2 ETHE1 0.865

Table 6: Panels of 5 Biomarkers

Markers CV AUC
1 Ch CSF1R | Cha CTSB ETHEL 0.892
2 C5 Cbha CCL18 | CTSB ETHE1 0.889
3 C5h CCL18 CTSB THBS4 | ETHE] 0.888
4 C5 CSF1R | CCL18 | CTSB ETHEI1 0.887
5 PLAT Ch Cba CTSB ETHE!L 0.886
6 Ch KIT CSF1R | Cha CTSB 0.886
7 Cb KIT CCL18 | CTSB ETHE1 0.886
8 Ch5 KIT Cbha CCL18 | CTSB 0.886
9 C5 LTF CCL18 | CTSB ETHEL 0.886
10 | C5 KIT Cba CTSB ETHEL 0.885
11 | C5a CCLI18 CTSB KLK7 ETHE1 0.885
12 | C5 CSF1R | Cba CCL18 | CTSB 0.885
13 | C5 Cba, CCL18 | CTSB THBS4 0.885
14 | G5 ALPL CCL18 | CTSB ETHE! 0.884
i5 | C5 Cba CTSB KLK7 ETHE1 0.884
16 | C5 ALPL CTSB THBS4 | ETHE1 0.884
17 | Cha CTSB KLK7 HAMP | ETHEL 0.884
18 | C5 CTSB KLK7 HAMP | ETHEL 0.884
19 | C5 CCL18 CTSB HAMP | ETHEIL 0.884
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CKM Al-' QA | 0.806 Table 22 - continued from previ ous page Markers Mean CV
AUG 59 CKM Al ' QA1 CCL23 0206 60 A PO A 1 CC1, 23 CKB-CKM 0. 806 61 CS CKB- CKM
HI NT1 0206 62 APOA1 HANI P CKB-CKM 0.806 63 KIT L131) CDK5- CDK5R1 0.805 64 -
TIMP1L KIT CCL23 0.805 65 KIT APOAL ENTPDI 0.805 66 TIMP | CO CKB- CKM 0. 805
67 C5 APOAL ACY1l 0.804 68 C9 KIT C111K5-CDK5R1 0.804 69 TIMP | KIT CKM
0.804 70 C9 Al' OA1 CUM . CDK5RI 0.801 71. CO CCL23 CKB-CKM 0.804 72 KIT

CKB- CKM HI NT1 0.804 73 TEMPI CDI CS-CDK5111 CKB-CKM 0. 804 74 KI'T APQAI

SERPI NF2 0.804 75 KIT CKNI LBP

Table 6 — continued from previous page

Markers CV AUC
20 | C5 KIT CTSB HAMP | ETHE1 0.884
21 | C5 CSF1R | Cbha CTSB THBS4 0.884
22 | Chb LTF CTSB THBS4 | ETHEL 0.884
23 | Ch ALPL Cba CTSB ETHE1L 0.883
24 | CCL18 | CTSB KLK7 HAMP | ETHE1L 0.883
25 1 Ch KIT LTF Cha CTSB 0.883
26 | PLAT Ch KIT Cha CTSB 0.883
27. | PLAT C9 Ch CTSB ETHEL 0.883
28 | Ch LTF Cbha CTSB ETHE1 0.883
29 | Ch CSF1R | CTSB HAMP | ETHE1L 0.883
30 1 C9 C5 CSFIR | CTSB ETHE1 0.882
31 | PLAT Ch5 CTSB THBS4 | ETHE1 0.882
32 | Cs5 Cbha CCL23 | CTSB ETHEI1 0.882
33 | Ch Cba CCL18 | CTSB KLK7 0.882
34 [ C5-C6 | Cba CCL18 | CTSB ETHE1 0.882
35 1 Ch CSF1R | CTSB THBS4 | ETHEIL 0.882
36 § Ch Cha CTSB KLK7 HAMP 0.882
37 | Cs LTF Cha CCL18 | CTSB 0.882
38 | C5 KIT ALPL Cba CTSB 0.882
39 | C5 CCL23 | CCL18 | CTSB ETHEL 0.881
40 | PLAT b CCL18 | CTSB ETHE1 0.881
41  Ch Cbha CTSB THBS4 | ETHEIL 0.881
42 1 Ch KLKS8 CCL18 | CTSB ETHE1 0.881
43 | C5 Cba, CCL18 | CTSB IL11RA 0.881
44 | C5 KIT ALPL CCL18 | CTSB 0.881
45 | PLAT Ch - Cbha CCL18 | CTSB 0.881
46 | Cb CCL18 | CTSB IL11RA | ETHE1 0.881
47 | Cb Cba CTSB INSR ETHEL 0.881
48 | C5 KIT Cbha, CTSB HAMP 0.881
49 | Cb Cbha CTSB ACP5 ETHE1 0.881
50 | C5-C6 | CCL18 | CTSB THBRS4 | ETHEL 0.880
51 | C5 LTF Cbha CTSB KLK7 0.880
52 | C5 Cbha CTSB HAMP | ETHEI] 0.880
53 | Cb KIT ALPL CTSB ETHEL 0.880
54 | C5 KIT LTF CTSB ETHE1 0.880
55 | Ch ALPL Cba CTSB KLK7 0.880
56 | C5-C6 | KIT CbHa CCL18 | CTSB 0.880
57 | C5 CTSB THBS4 | HAMP | ETHE1 0.880
58 | Cha CCL18 | CTSB KLK7 HAMP 0.880
59 | C5 CCL18 | CTSB KLK7 ETHE1 0.880
60 | C5 CCL18 CTSB ACP5 ETHE1 0.880
61 { C5 KIT LTF CCL18 | CTSB 0.880
62 | MMP7 | Cba ‘CTSB KLK7 HAMP 0.880
63 | C5 KIT Cbha CCL23 | CTSB 0.880
64 | C9 (@23 CCL18 | CTSB ETHE1 0.880
65 | C5 CSF1R | Cba CTSB HAMP 0.880
66 | C5 ALPL Cbha CCL18 | CTSB 0.880
67 t C5 Cbha CCL18 | CTSB HAMP 0.880
68 | C5 CSF1R | Cba CTSB IL11RA 0.880
69 [ Cba CCL23 | CTSB KLK7 ETHE1L 0.880
70 | C5-C6 | KIT CCL18 | CTSB ETHE1 0.879
71 | Cb CSF1R | CCL23 | CTSB ETHE1L 0.879
72 | C5 LTF CCL23 | CTSB ETHE! 0.879
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0.803 76 CKN1 APOA1l ACY1l 0.803 77 CS CDK5-CDK5R1 CKB-CKIVI 0.803 78 KIT

APOA1

| - TAMP 0. 803 79 TI MPI

CO CKM 0. 803 RD KIT LI31" ACY1l 0.803 RI CO CK

M ACY1 0.803 82 C5 11L12A-1L12B KIT 0.803 83 1,1-1P C1(13-CKNI HI NT1 0.803
84 CO CKM CDK5- CDK5R1 0.803 85 CO KIT FSTL3 0.802 86 LBP CDK5- CD1C5R1

CKB- CKNI

0.802 87 CO KIT SERPI NF2 0. 802 88 APQOA |

FSTL3 CKB-CKM 0. 802 89 CS

KIT CKM 0.802 90 KIT CKM CDK5-CDK5R1 0.802 91 TTNIP I KIT ACY1l 0.802 92 CO
213 CKB-CKM 0. 801 93 KIT CCL23 CDK5- CDK5R1 0. 801

111,

2A-1 T, 1

Table 6 — continued from previous page

Markers CV AUC
73 1 C5 KLKS8 Cbha CCL18 | CTSB 0.879
74 { LTI Cha. CCL18 | CTSB KLK7 0.879
75 | PLAT | C5 CCL23 | CTSB ETHE1L 0.879
7% | Ch KIT CSF1R | CTSB ETHE1 0.879
77 | ALPL | Cba CCL18 | CTSB KLK7 0.879
78 | KIT Cbha CCLI8 | CTSB ETHE1 0.879
79 | CSF1R | Cha CCL18 | CTSB ETHE1 0.879
80 [ Cb KIT Cha CTSB THBS4 0.879
8l [ C5 VEGFA | CCL18 | CTSB ETHE1L 0.879
82 | C5 CSF1R | Cha CTSB KLK7 0.879
83 | CSFIR | Cha CTSB KLK7 ETHE1 0.879
84 | Ch-C6 | Cbha CTSB KLK7 ETHE1 0.879
85 | MMP7 | Cba CCL18 | CTSB KLK7 0.879
86 | C5-C6 | Cb5 CCL18 | CTSB ETHEL 0.879
87 | Chs ALPL CTSB HAMP | ETHE1 0.879
88 | C5 KIT VEGFA | CTSB ETHE1 0.879
89 | C5 CCL18 | CTSB C2 ETHEL 0.879
90 | C5 KIT CCL18 | CTSB HAMP 0.879
91 | C5 CCL23 | CTSB THBS4 | ETHEL 0.879
92 | C5 ALPL Cbha CTSB THBS4 0.879
93 [ Ch VEGFA | CTSB THBS4 | ETHE1L 0.879
94 [ Cb LTF CCL18 | CTSB THBS4 0.879
95 | Ch LTF CTSB IL11RA | ETHE1 0.878
96 | MMP7 | Cha CTSB KLK7 ETHEL 0.878
97 | C5 KIT VEGFA | CCL18 | CTSB 0.878
98 | Chb ALPL CCL18 | CTSB THBS4 0.878
99 | C5-C6 | Cha CCL18 | CTSB KLK7 0.878
100 | C5 APOAl | CCL18 | CTSB ETHE1 0.878

Table 7: Panels of 6 Biomarkers

Markers CV AUC
1 E;HEI CSF1R | Cba CCL18 | CTSB 0.898
9 E%HEl CSF1R | Cba CTSB | THBS4 0.896
3 E%HEI KIT CSF1IR | Cba CTSB 0.895
4 g:}HEl KIT Cha CCL18 | CTSB 0.804
5 EgéITDl C5 CSF1R | Cba CTSB 0.893
6 S;HEL ALPL CCL18 | CTSB | THBS4 0.893
7 Cs CSF1IR | CCLI8 | CTSB | THBS4 0.892
ETHE!
8 (EJ"; - CSF1R | Cba CTSB | KLK7 0.892
9 E;HEI LTF CCL18 | CTSB | THBS4 0892
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94 KIT CCL23 LBP 0.801 95 COKIT LBP 0.801 96 CCL23 CDK5- CDK5R1 C1CB- CK1VI
0.801 97 KIT SERPI NF2 LBP 0.801 98 CS KIT ENTPD1 0.801 99 APOAl F, NTPD1
CKB- CKM 0. 800 100 KIT CKM ACY1 0.800 Table 23: Panels of 4 Biornarkers
Markers Mean CV AUG C5 KIT APOA1 CDK5- CDK5R1 0.845 2 C5 1(11 APOAl CKB-
CKM 0.839 3 KIT APOAI CURS-Cl1 )K5R 1 CKB-CKNI 0.839 4 KIT APOA 1 Acyi

CKB- CKM 0. 838 Table 23 continued from previ ous page Markers Mean CV AUC 5
C5 Eli' AP 0/11 ACY | 0.837 6 C9 KIT APOA | -TTNTI CKB-CKM 0.835 0.835 7
C.5 EH APOAl 8 C5 A POAl CK13- CKNIL TI I NTI

Table 7 — continued from previous page
Markers CV AUC
10 gi\HEl Cba CCL18 | CTSB KLK7 0.892
1 }(;;\HEI CCL18 | CTSB KLK7 HAMP 0.892
12 (ET?[‘HEI LTEF Cbha CCL18 | CTSB 0.892
13 Egr}\ITEl Ch Cba CCL18 | CTSB 0.891
1 (é:}SB KIT CSF1R | Cba CCL18 0.891
15 2?.1834 CSF1R | Cba CCL18 | CTSB 0.891
16 gggl‘El C5h KIT Cba CTSB 0.891
17 S;HEI KIT LTF CCL18 | CTSB 0.891
18 E’ZS[‘—E(IJE)I Cba CCL18 | CTSB KLK7 0.890
19 ](EJE}HEI CSFIR | Cha CCL23 | CTSB 0.890
20 gi\HEl ALPL Cha CCL18 | CTSB 0.890
91 E;HEI | LTF CCL18 { CTSB KLK7 0.890
99 g‘i‘HEl KIT CCL18 | CTSB THBS4 0.890
23 S%HEI Cha CCL18 | CTSB THBS4 0.890
o gi\HEl KIT CCL18 | CTSB HAMP 0.890
25 gé‘HEl CSFIR | Cba CTSB IL1IRA 0.890
% E&’[)JK7 LTF CSé CCL18 | CTSB 0.890
o7 g;HEl KIT CSFIR | CCL18 | CTSB 0.890
28 g'?jHEl KIT VEGFA | CCL18 | CTSB 0839
29 gi‘HEl KIT ALPL CCL18 | CTSB 0.889
30 g«?%l}; Cba CTSB KLK7 HAMP 0.889
a1 gaﬁ'ﬁl C5 Cba CTSB KLK7 0.889
39 gi <8 KIT LTF Cba CCL18 0839
33 g;HEl Cbda CTSB KLK7 HAMP 0889
3 ggﬁTEl C9 C5 CSFIR | CTSB 0.889
a5 g;HEI KIT LTF Cbha CTSB 0.889
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0.835 9 KIT A POA1 CCL23 CK B-CKM 0.834 10 CS KIT A POAI CCL23 0.834 11 KIT
APOA1 CCL23 CK13-CKM 0.833 12 C 9 KIT AI OAl ACY1 0.833 13 KIT APOAl VHF
CKB CI KM 0.833 14 CS KIT APO Al CCF, 23 0.833 15 CD KIT CKM APOA | 0. 833 16
C5 A POAlI CDK5- CDK5R1 CKB-CKM 0. 833 17 IL12A-114 2B KIT APOAL CKB CKN4
0.832 18 C5 KIT CDK5 CDK511.1 CKB-CKM 0.832 19 C5 KIT CKNA APCAI 0.832 20
TTMP | KI'T CDK5-CDK5R1 CKB-CKIM 0.832 21 CO C5 KIT CKB-CKM 0. 832 22 Tl NAP1
KIT APOAL CKB-CKM 0.832 23 TIMPI C5 KIT CDKS5 CIDK5 Rl 0.831

Table 7 — continued from previous page

Markers CV AUC
‘36 E;HEI LTF CCL18 | CTSB | IL1IRA 0.889
37 Egl;ﬂal Cba CCLI8 | CTSB | KLK7Y 0.889
38 g;HEl CSFIR | CTSB KLK7 | HAMP 0.889
39 ](;;—I_(I?gl CSFiR [ Cba CCL18 | CTSB 0.888
40 '(r:?{BSLL KIT CSFIR | Cba CTSB 0.838
Al gISLIBSZL KIT Cba. CCL18 | CTSB 0.888
49 g’i‘HEI KIT ALPL Cba CTSB 0.888
43 g};HEI CSF1R | Cba CCL23 | CTSB 0.888
m g;;;{El CCL18 | CTSB KLK7 | HAMP 0.888
45 g;HEl ALPL CTSB KLK7 | HAMP 0.888
46 giK7 ALPL Cba CCL18 | CTSB 0.888
47 E’L;HEI ALPL CCL18 | CTSB | KLK7 0.888
48 gi‘HEl ALPL Cbha. CTSB | KLK7 0.888
49 g;ﬂEl ALPL CCL18 | CTSB | ILIIRA 0.888
50 g;HEl KIT CSF1R | CTSB | HAMP 0.888
51 g{?‘HEl CSFIR | CCL23 | CCL18 | CTSB 0.888
59 gi];{lERl Cba, CCL18 | CTSB | THBS4 0.888
53 ICLS1 BA CSFIR | Cba CCL18 { CTSB 0888
54 E;HEI Csa CCL18 | CTSB | ACP5 0.888
55 gr?illERl CCL18 | CTSB KLK7 | HAMP 0.888
56 I(EJ,S%HEI C5 CSFiR | CCL18 | CTSB 0.888
57 ggﬁ%l C5 Cba CCL23 | CTSB 0.888
58 ggxg’é Cs KIT CSFIR | Cba 0.888
59 gi‘ . LTF Cba CTSB | KLK7 0388
60 gi‘—ggl CCL18 | CTSB KLK7 | HAMP 0.888
61 (E_;JIOI\HE1 CSFIR | Cba CTSB | ACP5 0.888
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24 CD KIT A" OA1 CDK5-CDKSTI 1 0,831 25 C5 KIT CCL23 ACYl 0.831 26 C5
11,12A-11,12B KIT APOA |. 0.831 27 C5 APO A I ACY1l CKB-CKNI 0.830 28 C C5
KIT APOAL1 0.830 29 Eli' APO Al CK 13-CKM TRWPI 0.830 30 CO En ACY1l CKB- CKM
0.830 31 G5 KIT CC, 1,23 CKB-CKM 0. 830 32 C5 APOAl CCL23 CKB-CKM 0. 829 33 CD
KIT CCL23 ACY1l 0.829 34 CD KIT APOAI CICL23 0.829 35 C5 KIT CCL23 CKB- CKM
0.829 36 C5 KIT AFC/ Al SERPI NF2 0.829 37 A PO Al CCL23 ACY1l CKB-CKM 0. 829
38 C5 KIT APOA | ENTPD1 0.829 39

Table 7 — continued from previous page

Markers CV AUC
62 gj\Mp (-TSFIR Cbha CTS-SB | KLK7 0.888
63 &51 LHA LTF Cbha CCL18 | CTSB 0.883
64 g;HEI CSF1R | ALPL Cba CTSB 0.888
65 S%HEI CSFIR | Cba CTSB | HAMP 0.888
66 (E,rS[‘HEI Cbha CCL23 | CTSB | KLK7 0888
67 g{?‘IILIIERI Cba CCL18 CTS-B KLK7 0833
68 E%HEI KIT KLIK8 CCL18 | CTSB 0.888
69 E%HEI Cha CCL18 | CTSB | INSR 0.887
70 gi‘ i LTF CTSB KLK7 | HAMP 0.887
71 ](EJ:‘}HEl Cba CCL18 | CTSB | HAMP 0.887
7 gi\-ggl KIT CSF1R | Cha -} CTSB 0.887
73 gfi‘f{gl KIT Cba CCL18 | CTSB 0.887
74 E\%Eﬁél Cba CCL18 | CTSB | KLK7 0.887
75 ](E)ESFHE1 CSF1R | CCL18 | CTSB | IL11RA 0.887
76 gi‘HEl Cba CCL18 | CTSB | ILIIRA 0.887
5 5 C
77 g;)[\}(;gl Cbha CCL18 | CTSB | THBS4 0.887
78 gi‘ aHEl CCLI8 | CTSB KLK7 | INSR 0.887
79 S%HEI C5 CSFIR | CTSB | THBS4 0.887
80 E;HEI CSFiR | LTF Cba CTSB 0.887
31 '(;;BS4 ALPL Cda CCL18 | C'TSB 0.887
39 ](33; e KIT Cba CCL23 | CTSB 0.887
83 g?\ . Cbha CCL18 | CTSB | KLK7 0.887
84 g[;\\llfgl Cba CTSB KLIK7 | HAMP 0.887
85 gé‘ - Cba CTSB ACP5 KLK7 0.887
86 S;HEI MMP7 | Cba CTSB | KLK7 0887
87 gi‘HEl CCL18 | CTSB THBS4 | HAMP 0.887
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KIT A POA1L LBP CD K5- CDK5R1 0.829 40 KIT APOA1 CCL23 ACV] 0.829 41 CD Kit
APOA1 HI NTI 0.829 42 KIT LBP CD K5- CDK5R1 CKB- CKM 0. 829 43 KIT APOAl ACY1
CDK5- CDK5R1 0.828 44 TIMP | KIT APOA1L ACY1l. 0.828 45 C5 KIT CCL23

CDK5- CDK5R1 0.828 46 KIT APOA 1 CCl, 23 ACY1l 0.828 47 TIMP1 COKIT

CDK5- CDK5R1 0.828 48 C5 A POAl CCL23 CKB-CKM 0.828 49 KIT CK M APO Al . ACY1
0.828 50 TEMPI C5 KIT Al'OA1 0.828 51 G5 KIT OCT ,23 ACY 1 0.828 52 CDKIT
CCL23 CKB- CKM 0. 828 53 APOAl1 LBP ACY1l CKB-CKM 0.827 51 TIMP 1

Table 7 — continued from previous page

Markers CV AUC
88 Ei—}({]’? LTF Cb5a CCL18 [ CTSB 0.887
39 ](El?[‘HEl CSF1R | ALPL CTS]% THBS4 0.887
90 E;HEI CSF1R | CCLI8 | CTSB | HAMP 0.887
a1 EiK7 CSF1R | Cba CCL18 | CTSB 0.887
92 g;—;{)gl KIT CCL18 | CTSB | HAMP 0.887
93 S;HEI KIT Cbha. CTSB | ACP5 0.887
04 EP);%’I};H C5 C5a CTSB | THBS4 0.837
05 gSHBSéL LTF Cha CCL18 | CTSB 0.887
96 gISI‘SB KIT ALPL Cba CCL18 0.886
97 g;g;l Cba CCL18 | C1SB | KLK7 0.836
98 E;HEI VEGFA | CCL18 | CTSB | THBS4 0.886
99 g'EI)‘HEl KIT Cba CTSB | HAMP 0.886
100 E;HEI LTEF Cba 1 €CL23 | CTSB 0.886

Table 8: Panels of 7 Biomarkers

Markers CV AUC

1 C5 CSF1R | C5a CCL18 | CTSB 0.900
THBS4 ETHE1 -

) Ch KIT CSFIR | Cha CCL18

2 CTSB ETHE1L 0.900
PLAT C5 KIT CSF1R | Cha

3 CTSB ETHE1 0.899

4 Ch CSF1R | Cha CCL18 | CTSB 0.808
IL11RA ETHE1L ’
Ch CSF1R | Cbha CCL18 | CTSB

5 KLK7 ETHEL 0.898
C5 LTF Cha CCL18 | CTSB

6 KLKT7 ETHE1L 0.897

7 C5-C6 CSF1R | Cbha CCL18 | CTSB 0897
THBS4 ETHE! ’

3 Ch CSF1R | Cha CTSB KLK7 0.896
HAMP ETHE1L e
Ch KIT CSFIR | Cbha CTSB

9 THBS4 ETHE1 0.896
C5 ALPL Cbha CCL18 | CTSB

10 KLK7 ETHE1 0.896
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CD Eli' CKB-CKM 0.827 55 C9 KIT CDK5-CDK5R | CKB CKIVI 0.827 56 Kyr A POAlL
LB P ACY | 0.827 57 KIT APOAL SPAPI NF2 CKB-GKM 0. 827 "able 23 - continued
from previ ous page Markers Mean CV AUG 58 APOA1 ACY1l CD K5-CDK511.1 CKB- CKM
0.827 59 Cs KIT CCL23 CDK5--CDK5R1 0.827 60 (29 KIT CKM ACY1 0.827 61 TI M
1 APO A1 ACYl CKB-CKM 0. 827 62 (25 KIT APQAI LBP 0.827 63 TIMPI KIT APQCAL
CD K5-cr)K5R1 0.827 64 KIT CICM APOAL CD K5-CDKol al 0.826 65 Krr APOA1L HA
MP CKB- Cf CM 0. 826. 66 CS KEY AC2Y1l CDI C5- CDK5R1 0.826 67 TIMPL COKIT A
POA1 0.826 68 COKIT CLCB -CKM H' N T1

Table 8 — continued from previous page

Markers CV AUC

1 C5 KIT VEGIA | CSFIR | CCL18 0.896

CTSB ETHE1
12 E["[PJI%’IS“LI g’i‘HEl CSFiR | Cba CTSB 0896
13 g;B&L g'iFI;IIE"RI ALPL CCL18 | CTSB 0.895
14 PLAT C5 CSFIR | C5a CCL18 0.895

CTSB ETHE1
15 SISI‘SB E;;I’I}‘BS4 CSFI1R | Cba CCL18 0.895
16 %IS_I 334 E?;IIERI Cba. CCL23 | CTSB 0895
17 grsr - ngI%El VEGFA | CSF1R | Cba 0.895

7E B

18 ggBSKL ;}gg}};‘i\ CSFIR | CCL18 | CTSB 0.895
19 giK’? gﬁ\l;lEl Cba CCL23 | CTSB 0.895
20 g:‘}SB gﬁE}‘IIERl KLK8 Cba CCL138 0894
21 SISI‘—;S EIII"II‘{EI CSFIR | Cba CCL18 0.894
29 grfi‘—sc}g g%HEl CSF'iIR | Cba CCL18 0.894
93 g;SB EIII"IQIEl LTF Cba CCL18 0.894
o1 | I(éi—}({]? gil;{lERl Cba. CCL18 | CTSB 0894
95 SIE} - E’II"II:IEl CSF1R | LTF Cba 0.894
% gggg ](ED;HEI KIT Cba CCL18 0894
o7 g?r - g{II:II‘{El CSFIR | ALPL | Cba 0.894
28 Ei . g{%‘gg . Cha CCL18 | CTSB 0.894
29 g?rSB g{?\EI:IlEBi ALPL Cba CCL18 0894 |
30 gISI‘SB gi%lERl LTF Cba CCL18 0.894
a1 ;J(i—}({]? E‘gFI‘{El Cba CCL18 | CTSB 0.894
39 C5 CSFIR | Cba CCL18 | CTSB 0.804

CDK5-CDK5R1 | ETHEL
33 E‘I{gg ) g;HEl CSF1R [ Cba CCL23 0.894
34 EiMP E'EF;IEI CCLI18 | CTSB | KLKY 0894
35 IC;E\ . gi%l]; CCL18 | CTSB | KLK7 0894
26 gLSI‘SB };III‘THE1 KLK8 Cbha CCL18 0.894
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0.826 69 APO Al LEP CKB-CKIVI H NT1 0.826 70 CO KIT ACYl CDK5-CDK5R1 0. 826
71 TI M2 APOA1l CDK5- CDK5R1 CKB-CKM 0.826 72 KIT APQCA | CCL23 CDK5- CDK5R1
0.826 73 C9 CKM AVA' CDK5- CDK5R1 0.826 74 C5 KIT CKB-CKM HI NT1 0.825 75 CS
KI T SERPI NF2 CDK5- CDK5R1 0.825 76 C9 KIT CKM CDK5- CDK51-11 0.825 77 TiwvP 1
CO KIT ACY1l 0.825 78 (25 CCL23 CDK5-CDI -05R. 1 CKB-CKM 0. 825 79 KIT APOA1l
ENTPDL - CKB-CKM 0. 825 80 C9 KIT APOAl1 LI31) 0.825 81 C5 KIT APOAL

KLK3- SERPI NA3 0. 825 82 CO KIT CKM HI NT1 0.825 83 C.5 Al' A1 LBP CKB- CKM

0. 825.
Table 8 — continued from previous page
Markers CV AUC
37 g?[\SB ngI\TI:IEI CSFIR | Cba CCL23 0.804
a8 %EIBSZL g%g[él Cha CCL18 | CTSB 0.894
39 giK7 SFEI)‘BEIEI CCL23 | CCL18 | CTSB 0.894
40 EZMP ngI:II;IEl CSFIR | CCL18 | CTSB 0.894
s =
41 i([[ljél; g;HEl CSFIR | C5a CTSB 0.894
42 2;1384 g}f’[ﬁ}jl CSF1R | CCL18 | CTSB 0.894
13 EEEEIBS!I ]Ii();’II‘JIE1 Cha CCL18 | CTSB 0.894
44 (T3§1B84 IE(rII’\IIiIEI LTE CCL18 | CTSB 0.894
45 511(7 gil;llERl MMP7 Cbha CTSB 0.894
16 ?EBSLL gr?%lé{l LTF CCL18 | CTSB 0894
A7 i&ép{) DI?;’II:IEl CSFIR | Coa CTSB 0.894
48 g;}SB g’II"J;{El ALPL Cbha CCL18 0.894
19 EiK’Y gé‘aﬁEl CCL18 | CTSB ACP5 0.893
50 E;Kr/ g?;{lDRl ALPL Cba CTSB 0893
51 gSHBS4 g'II"IE‘IEl ALPL CCL18 | CTSB 0.893
59 gil\Cﬁ; ggF}‘IlERl Cba CTSB | KLK7 0.893
53 EiK7 gil;‘llEP; LTF Cba CTSB 0.893
54 g[‘i_IBSZL g’?j];‘llERl ALPL Cha CTSB 0.893
55 ggPS g{?FP‘IlERl Cba CCL18 | CTSB 0.893
56 g;PI gi%lé{l Cba CCL18 | CTSB 0.893
57 giMP é;g%l CCL18 | CTSB | KLK7 0.803
58 I(?; 7 gi‘illERl Cba CTSB | ACP5 0.803
59 EII:I%£4 ](EJ’E%HEI C5h CSF1R | CTSB 0893
60 S?I‘SB g,II"II:IEl LTF .C-Sa CCL23 0893
61 géFRg giﬁ}‘llé’ul Cha CCL18 | CTSB 0893
69 ilﬂ;\(’g EFSFHEI Cba CCL18 | CTSB 0.893
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84 KIT LBP AM CKB-CKM 0. 825 85 APOA1l CCL23 CDK5- CDK5R1 CKB- CKM 0. 825 86 CO
CKM APCA1 ACY1 0.821 87 KIT CKM APOAl1 LBI' 0.824 88 C KIT CKM CCL23 0. 824-
89 TEMP 1 Ca KIT ACY | 0.824 90 C9 APOA1 CDI CS- CDK5111 CKB-CKM 0.824 91 KIT
ACY1 CD1(5-.CDK5R I CKII-CKM0.821 92 05 KIT ACYl1 CICB-CKM 6.824 93 KI T
CCL23 CDK5- CDK5R1 CKB- CKM 0. 821 94 APOA1 ACY1 ESTL3 CKB-CKM 0. 824- 95 CO CS
KIT CKM0.824 96 C5 KIT CKIM cli Ka. COK5R1 0.824 97 KY!' CCL23 CDK5- CDK5R1
CKB- CKM 0. 824 98 C5 APOA 1 SERPI NI T2 CKE-CKM 0. 821 99

Table 8 — continued from previous page

Markers CV AUC
63 fLLﬁgA g";‘HEl corit Coa_ e 0.893
64 gLSI‘SB g’STEIIERl C5a CCL23 | CCL18 0893
65 ERMP E,II‘EIEI CSFIR | C5a CTSB 0.893
66 g;‘;}SB I(éil;‘g?R ALPL Cha CCL18 0.893
67 E::&MP E£EE1 CCL18 | CTSB | KLK7 0.893
68 g:‘SI\SB E(,II"IP‘IEI CSFiR | LTF CCL18 0.893
69 IC’}I,‘@’E E%HEI CSFIR | Cba CCL23 0.893
70 géng EFII‘”_[;B CSF1R | ALPL | Cba 0.893
71 CSF1R MMP7 | Cboa CTSB | KLK7 0893
HAMP ETHE1
79 IC(; r EF?EP‘I 1ER1 Cha CCL23 | CTSB 0.892
73 Ei LRA gil;‘llERl ALPL CCL18 | CTSB 0,892
74 Igi r v i\;’%/l[ggl Cba CCL18 | CTSB 0.892
75 E%’S\’]Ig‘ E‘S%HEI C5 CSFIR | Cba 0.892
76 gngg IérII"IéB CSFIR | LTF Cba 0892
o7 gSTSB EII\'II;IEl CSFIR | MMP7 | Cbha 0.892
78 gi‘SB Ei];‘(lTR LTF Cba CCL18 0892
79 g%BS,l géHEl CSF1R | CCL18 | CTSB 0,892
30 g;SB gi};{g{l GDI'll | Cba CCL18 0.892
: 5 ‘C ;
81 giIBSZL Ié’gEI:IEl Cba CCL18 [ CTSB 0.892
82 1;1‘1;‘18\'; E%HEI C5 CSFIR | CCL18 0,892
83 gSTSB IE(Y[I\'II;IEI VEGFA | KLK8 | CCL18 0.892
84 g;BSZL gr?‘%g{l LTF Cba. CTSB 0.892
35 SLSXF&E g"?[‘c;{El CCL18 | CTSB | KLK7 0892
36 g,SI‘SB g’?‘%IEF; LTF Cbg CCL23 0892
87 Ei_[(;? grll;,‘ﬁ[él Cb5a. CCL18 | CTSB 0.892
88 %%{11‘354 gr?\[;{l[)}i Cba CCL18 | CTSB 0892




(25 KIT APOAL HAM? 0.824 100 CO APCA 1 CKB-CKM HI NT1 0.821 Table 24:

Panel s of 5 Bionmarkers Markers Mean CV AUG | Ca Krr APOAl CDK5- CDK5R1

CKB- GKM 0.854 2 C5 KIT APOAL ACYlI CKB-CKM 0.851 3 Cs KIT APOAlL CCL23

CKB- CKM 0. 849 Table 24 - continued from previous page Markers Mean CV AUC
CS KIT APOA | CCL23 CKB -CKM 0.847 5 KIT APOA1 ACY1l CDK5 CDK5R1 CKB- CKM
0.847 6 KIT APOAL LBP ACY | CK B-CKNI 0.817 7 CS KIT APOAL CKB- CKM HI NT1
0.847 8 TIMP I KIT APOA | ACYl CKB-CKM 0.847 9 C5 KIT APOA 1 ACY | CD

K5- CDK5R1 0.846 10 C5 KIT Al' OA1 CCL23 CDK5-CDK511 1 0.846 11 KIT

Table 8 — continued from previous page

Markers CV AUC
89 gSTSB CIJ‘ISIF]‘;C;IT1 ALPL Cbha CCL18 0.892
90 S\?SRV gi‘aﬁEl CCL18 | CTSB | KLK7 0.892
91 gf[‘SB [CSF&E\ LTF Cba CCL18 0.802
99 g;Ml gri\%lERl Cba- CCL18 [ CTSB 0.892
93 gi&ﬁp g;aﬁEl CCL18 | CTSB | KLK7 0.892
94 '1;;1}3;24 Ei\HEl Csa. CCL18 | CTSB 0.892
95 SI'E;\MP gr%w[i[él C5a CTSB | KLK7 0.892
96 3151 RA EEE}‘IEl Cba CCL18 | CTSB 0.892
97 gfr;‘sB ]\E/JEIC;E? CSF1R | Cba CCL18 0.892
08 giMP LEgilEl Cba CTSB | KLK7 0.892
99 giK'? ngf\EIél Cba CCL23 | CTSB 0.892
100 gf[‘SB %%{2354 LTF Cba CCL18 0.892

Table 9: Panels of 8 Biomarkers

Markers CV AUC

1 C5 KIT CSFIR | Cba CCL18 0.902
CTSB | THBS4 ETHE] )

9 C5 CSFI1R LTF Cba. CCL18 0.902
CTsSB | KLK7 ETHE1 )

3 PLAT | C5 KIT CSF1R | Cba 0.901
CCL18 | CTSB ETHEL B

4 C5 KIT CSF1R | LTF Cba 0.901
CCL18 | CTSB ETHEL )

5 C5 CSFIR ALPL Cba CCL18 0.901
CTSB | KLK7 ETHE1 ‘

6 Ch-C6 | VEGFA CSFIR | Cbha CCL18 0.900
CTSB | KLK7 ETHEL ]

7 C5-C6 | KIT CSFIR [ Cbha CCL18 0.900
CTSB | THBS4 ETHEL '

8 Cs VEGFA CSFIR | Cba CCL18 0.899
CTSB | KLK7 ETHE1 '

9 G5 KIT CSF1R | ALPL Cbha 0.899
CCL18 | CTSB ETHEL i
C5 CSF1R Cbha CCL18 | CTSB

10 KLK7 | HAMP ETHE1 0-899

11 Ch KIT VEGFA | CSFIR | CCL138 0.899
CTSB | THBS4 ETHEL )
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APOA1l LBP CDK5- CDK5R1 CKB-CKM 0.845 12 C5 KIT CCL23 Cl11K5- CDK5R1 CKB CKM
0.845 13 C5 KIT APOAL CCl, 23 CDK5-CDK5R1 0.845 TEMP]. C5 KIT Al' OA1l CDK5
CDK5R1 0.845 15 TIMP1 KIT APCAT CDK5-CDI C5R1 CKB- CKM 0. 844 16 KI T APOAl
CCL23 ACYl CKB-CKM 0.814 17 KIT APOA1 CCL23 CDK5- CDK5R1 CKB-CKM 0.841 18 C5
KIT CCL23 CDK5- CDK5R1 CKB-CKM 0. 844 19 C5 KIT CK114 APOAI CDK5- CDK5R1 0. 844
20 CS KIT APOA1 LBP CDK5-CDK5R 1. 0.844 21 C5 |L12A-1L12B KIT APQOA |

CKB- CKM 0. 844 22 KIT APQ 11 CCL23 ACYl CKB-CK54 0.843 23 C5 KIT APOA1 CC123
ACY1 0.843 21 KIT

Table 9 — continued from previous page

Markers CV AUC
5 KT CSFIR [ KLK® | Cha

2| ccris | eTsB ETHE] 0.899
5 TSFIR TTE Coa CCLI8

B\ orsp | THBS4 ETHEL 0.899

s KTT VEGFA | GSFIR | G52 | 0,800
CCL18 | CTSB ETHEL :

e CSFIR ALPL | Coa GOLIE | 3 oo

> | ¢TSB | THBS4 ETHEI :

. | 56 | Os CSFIR | Coa COLTE | 5 500
CTSB | THBS4 ETHEL :
T5.C6 | CSFIR ITE Cha GCLg

7| crsB | KLK7 ETHEL 0.899

& | G5 KTT VEGFA | CSFIR | KLKS | | oo
CCL18 | CTSB ETHEL :

o [ PLAT [ G5 CSFIR | Cha CCLT | 508
CTSB | THBS4 ETHEI :

5 CSFIR ALPL | Coa CCLi8

20 1 ors | L1IRA ETHE 0.898
o T Coa CCLa3 | OCLiB

2L orsB | KLK7 ETHEI 0.898
56 | KIT CSFIR | Cha

22 | cenis | CTSB ETHEL 0.898
5 CSFIR #ig Cha OCTI8

2 | orsB | IL1IRA ETHEL 0.898
5 CSFIR MMD7 | Cha CCTI8

2 | orsB | KLK7 ETHEL 0.898
a5 KIT CSFIR | LTF Cha

% | cores | cTsB ETHEL 0.898
5 ALPL KLKS | Cha GCLI8

% | orsB | KLK7 ETHE1 0.898
I3 T KLKS | Cha GCLI8

27 1 orsB | KLK7 ETHE! 0.898
PLAT | C5 KIT CSFIR | Cha

2 | cores | oTsB ETHEL 0.898
3 KIT CSFIR | Cha OCTig

2 1 ors | Acps ETHEL 0.898
o3 KIT CSFIR | C8a CCT.23

30 | conis | oTsB ETHEI 0.898

o | C5C6 | GSPIR Cha CCLIE | CTSB | 5 gon
KLK7 | HAMP ETHEL :
3 CSFIR KIK8 | Coa GCT.I8

32 | orsp | KLK7 ETHEI 0.898
PLAT | C5 KIT GSFIR | Cha

3 | orsp | THBS4 ETHE] 0.898

" | 5 KIT GSFIR | ALPL | GOLIS | o oo

3 | orsp | THBS4 ETHEL :

— 5 KIT CSFIR | ITF CCLI8

35 | orsp | THBS4 ETHEI 0.898

| 58 CSFIR Cha CCL23 | GOLIB | o goo
CTSB | THBS4 ETHEI :
5 CSFIR [TE Cha CCLo3

37 1 ors | KLK7 ETHEL 0.898
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APCA1 CCL23 CDK5 CDK5R1 CKB-CKM "0.843 25 CD KIT CKM APOA1 CDK5- CDK5SR. 1
0.843 26 CS KIT APOAL CCL23 ACY1l 0.843 27 CD KIT APOAl CDKS- CDK5R1 CKB- CKM
0.843 28 C5 KIT APOAL LBP CKB-CKM 0. 843 29 | L12A-11L1213 KIT APOAl

CDK5- CDK5R1 CKB-CKI'VI 0.813 30 CD COKIT APCA | CKB-CKM 0.843. 31 &® KI'T
APOA1 ACYl CKB-Ciat 0.843 32 TEMPI CO KIT CDK5- CDK5R1 CKB- CKM 0. 813 33 CS
APCKI CCI, 23 CDK5- CDKS5R1 CKB CKM 0. 843 34 C KIT CKM APCA 1 ACY1 0.843 35

-:IJ,-I7N(P:OI CS KIT APOA | ACYl 0.842 36 CS KIT ACYlI CDK5-CDI C5R. 1 CKB-CKM 0. 812

Table 9 — continued from previous page

Markers CV AUC

I CSFiR Cha CCLIE JCTSB | 5 a0s
THBSA | KLK7 ETHE] :
a5 CSFIR KLKS | Coa CCLIB

3 1 orsp | THBS4 ETHEL 0.898

o |5 VEGFA CSFIR | Coa CCLIE | | aom
CTSB | THBS4 ETHEI :

L | G506 | CSFIR MMP7 | Cha OCLTE | § o
CTSB | KLK7 ETHE! B¢
PLAT |5 GSFIR | Coa CCLI8

2 | ors | KLK7 ETHEL 0.897

5 | 5 KIT CSFIR | Cha CCLTE | g gor

* 1 ¢TSB | TFPI ETHE1 )

— s CSFIR GDFIL | LT Cha

4| ceonis | oTsB ETHEL 0.897
5 TTF Coa CCLIS | CTSB -

45 | Trpsa | KLK? ETHEL 0.897
3 KT CSFIR | O5a CTSB

4 | g7 | HAMP | ETHE 0.897
5 KIT CSFIR | LTF Cha

47 | orsB | THBS4 ETHEL 0.897
PLAT |5 CSFIR | (oa CCLI8

8 | orsp | IW1IRA ETHEI 0.897
5 TTF MMDP7 | Cha CCLI8 | ..

B | o1sp | KLK7 ETHEI 0.897

. |csao [XiT VEGFA | CSFIR | G52 | o gor
CCLI8 | CTSB ETHEI :

5 KIT CSFIR | ALPL | Cha

5 | orsB | THBS4 ETHEL 0.897

|08 L12AILI2E | CSFIR | Cha COLIE | 5 205
CTSB | THBS4 ETHEI :

R CSFIR Cha CCL23 | COLIg

5\ orsB | KLK7 ETHE! 0.896
PLAT | C5 CSFIR | MMP7 | Cha

5 | orsB | KLK7 ETHEL 0.896
5 CSFIR MMDP7 | Cha CTSB

% | krx7 | HAMP ETHEL 0.896
3 KT [T Cha CCLI8

% | orsB | KLK7 ETHEI 0.896
5 RIT CSFIR | Cha CCLI8

57 | orsB | IL11RA ETHEL 0.896

| VEGFA CSFIR [MMPT | G55 | o800
CTSB | KLK7 ETHE :
5 CSFIR ITF Ca CCLIB

% | orsB | THBS4 KLK7 0.896
5 CSFIR Cha CCLIS | CTSB

60 | rrBsa | INSR ETHEL 0.896

o | 56 | KIT CSFIR | Coa CCL23 | 3 300
CCL18 | CTSB ETHEL :
b KIT Cha CCLi8 | CTSB

62 | kL7 | HAMP ETHEL 0.896
5 ITF Cha CCLI8 | CTSB

63 | kLx7 | INSR ETHEI 0.896




KIT APO Al SER PINF2 CKB-CKM 0.842 38 Gb | L12A-1LI 2B KIT APOA1l

CDK5- CDK5B11. 0.841 39 KIT APOAL CDK5 - CDKOR1 HAM? CKB- CKM 0. 811 40 C5 APOA
| CCl,23 CK. B-CKM HI NT1 0.841 41 CS Al' OA1 CDK5- CDK5R1 CKB- CKM HI NT] 0. 841
42 C9 KIT APQAI CCL23 CKB CKM 0. 841 43 CS APOA1 ACY1l CDKS- CDK5R1 CKB- CKM
0.841 44 TEWMPI CS KIT APQAI CKB-CKM 0. 841 - 45 CD KIT APOA1 CKB- CKM FUNT1
0.811 46 C5 APOAl ACYl CK13-CKM HI NT1 0.840 17 TIIVIP I KT ACY1
CDK5- - CDKS5R1 CKB- CKM 0. 840 48 CD 11, 12A-1112B KI'T APOA1 CKB-CKM 0. 810 49 CS
KIT APCA | CDK5- CDK5R1 ESTL3 0.840 50 CP

Table 9 — continued from previous page

Markers CV AUC

5 KTT CSFIR [ ToF | Cha

64 1 conis | eTsB THBS4 0.896
5 CSFIR ITF | Coa CCLo3

65 1 crsp | THBS4 ETHEL 0.896
C5.C6 | CSTIR ALPL | Coa OCTs

66 |\ crsp | KLK7 ETHEL 0.896

o | G5 VEGFA CSFIR | Coa COLT8 | 5 w0
CTSB | ILIIRA ETHEL &
o5 CSFIR Cra GCLIs | CTSH

88 | acps | KLK7 ETHEL 0.896
PLAT | GO 5 CSFIR | CCLIB

1 orsp | THBS4 ETHEL 0.896

[ PLAT |5 KIT GSFIR | ATPL | g0
csa | orsB ETHEL :

e KiT ITF | Coa COLTS | 4 a0
CTSB | THBS1 ETHE1 8
C5.C6 | TiF Cha GCL23 | CCLiB

2 1 crsp | KLK7 ETHEL 0.896

| 5 KIT CSFIR | CCLIS | CTSB | o oo
THBSA | HAMP ETHEI :

T BPLAT |5 CSFIR | Ca CTSH

™\ KLK7 | HAMP ETHEL 0.896

e TIF Coa GOLIS | CTSB | g.a00

5 | kek7 | HAMP ETHEI &
o5 KIT CSFIR | ITF | Cha

| coris | ors ILIIRA 0.896
PLAT | CE KT VEGFA | CSFIR

M\ csa | cTSB ETHEL 0.896
5 KIT ATPL | C5a CCTI8

™ 1 crsp | THBS4 ETHE 0.896
KIT | CSFIR Cha GCLIs | CTSB

1 KLK7 | HAMP ETHEL 0.896

w0 | C3 ALPL Cra GCT23 | COLIB [ o oo
CTSB | KLK7 ETHEL

o | CSFIR Cra GOLIE [ CTSB | 5 g00
THBS4 | ESM1 ETHEL :
5 CSFIR Coa CCLI8 | CTSB

8 | rrp1 | THBS4 ETHEL 0.896

1 KIT —TRLKS | Cha GCLIS

8 | crsB | THBS4 ETHEI 0.896

o1 | 056 | GSFIR Cra CCLIS | CTSB | 5500
THBS4 | KLK7 ETHEL &

= | PLAT |5 “CSFIR | Csa COLZ3 | § a0
CTSB | KLK7 ETHEL :
PLAT | C5 KIT CSFIR | KLKS

8 | csa | oTSB ETHEL 0.896
o5 CSFIR Cha CCLIs | CTSB -

8\ oppr | KLK7 ETHEIL 0.896
o5 KiT TCSFIR | Cha GCLo3

8 |\ crsB | THBS4 ETHEI 0.896
G5 VEGFA CSFIR | Csa GCT23

8 | orsp | KLKT ETHE] 0.896
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KIT CKM APCA | HINT] 0.840 51 C C5 KIT AGYl CKB-CKM 0.840 52 CD CS KIT CK
M APOAl1 0.840 53 C5 KIT CKM APOAL ACY | 0.810 54 CO KIT CCL23 ACY |

CKI 3-CKM 0. 840 55 | L12A-1L12B KIT APOA | L131) CKB -CKM 0.840 56 C5 KIT
CC423 ACYl CKB-CKM 0.840 Table 24- continued from previ ous page Markers
Mean CV AUC 57 C6 KIT APOA1 SERPI NF2 CD195- CDK5R1 0.840 58 C9 KIT CCL23
ACY1 Cl C13-CKM 0.839 59 KIT APOAL LBP CKB-CKM HINT | 0.839 60 IL12A-1L1213
KTT APOA1 ACY1l CKB-CKM 0_839 61 C5 KU APOAl CDK5- CDK5R1 RAMP 0.839 62 C5
KIT APOA1 CUK5- CDK5R1

Table 9 — continued from previous page

Markers CV AUC

PLAT C5 ALPL Cbha CCL18

%0 CTSB KLK7 ETHE1 0.896
5 KIT CSFIR | ALPL Cha

e CCL18 | CTSB THBS4 0.896
PLAT C5 LTEF Cha CCL18

92 CTSB KLK7 ETHEIL 0.896

. PLAT ChH - KIT CSFIR | Cbha

9 CCL23 | CTSB ETHEL 0.896
PLAT C9 C5 KIT CSF1R

9 CCL18 | CTSB ETHE1 0.896
C5 CSEF1R LTF Cbha CTSB

% KLK7 HAMP ETHEL 0.895

96 C5-C6 | KIT YIE‘GFA CSF1R | CCL18 0.895
CTSB THBS4 ETHI1

97 C5 ALPL Cha CCL18 | CTSB 0.805
THBS4 | KLK7 ETHE1L e
CSF1R | LTF Cba, CCL23 | CCL18

98 CTSB IKLK7 ETHE1L 0.895
Ch KIT VEGFA | CSFIR | Cb5a

9 CTSB THBS4 ETHEL 0.895

100 C5 CSF1R Cha CCLI18 | CTSB 0.895
THBS4 | CDK5-CDK5R1 | ETHEL ’

Table 10: Panels of 9 Biomarkers

Markers CV AUC

1 C5 CSF1R LTF Cbha CCL23 0.903

’ CCL18 | CTSB KLK7 ETHE1 ’

9 Ch VEGFA CSF1R | KLKS8 Cbha 0,902
CCL18 | CTSB KLK7 ETHE1 h

3 C5-C6 C5 VEGFA | CSFIR | Cba 0.902
CCLI8 | CTSB KLK7 ETHE1 ’

4 C5 VEGFA CSF1R | MMP7 | Cbha 0.902
CCL18 | CTSB KLK7 ETHE1L ’

5 C5-C6 VEGFA CSF1R | MMP7 | Cha 0.902
CCL18 | CTSB KLK7 ETHE!L ’

6 Ch KIT CSFIR | LTF Cbha, 0.902
CCL18 | CTSB KLK7 ETHE1 ’

7 C5 KIT CSFIR | ALPL Cha 0.902
CCL18 | CTSB THBS4 | ETHEIL ’

3 Ch KIT CSFIR | LTF Cba 0.902
CCL18 | CTSB THBS4 | ETHE1 '

9 Ch CSF1R ALPL KLK8 Cha 0.901

) CCL18 | CTSB KLK7 ETHE1 ’

10 PLAT C5 KIT CSIF1IR | Cba 0.901
CCL18 | CTSB THBS4 | ETHE!L ”

1 C5 CSF1R ALPL Cbha CCL18 0.901
CTSB THBS4 KLK7 ETHEL '

12 Ch KIT CSF1R | LTF Cba 0.901
CCL18 | CTSB ILI1RA | ETHE1 ’
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| TINTI 0.839 63 CO KIT CKM APOA 1 CCL23 0.829 64 CO C5 KIT APQOA
CDK5-CDIC5I T I 0.830 65 C5 KI'T L131" CDK5- CDK51-21 CKB-CKM 0. 839 66 KU
APOAl1 CCl11, 23 L131" CKB-CKM 0.839 67 KIT APOA 1 CCL23 LBP CKB- CKM 0. 839 68
KIT APOA1 SERPINE2 ACY 1 CKB-CKM 0.838 69 CS KIT APC/ A | ACY1l ESTL3 0.838
70 C5 IL12A-11L12B KIT APOAL CCL23 0.838 71 KIT APOA | ACY1l FSTL3 CKB - CKM
0.838 72 C5 KIT APOA | EN TPD1 CKB-CKM 0.838 73 CO C5 KIT OCL23 CKB- CKM
0.838 74 CS APOA1l SETI PI NF2 CD195- CDK5R1 CKT3-CKM 0.838 75 C9 C5 KIT

crcn-cfcm _ ,
Table 10 — continued from previous page
Markers CV AUC

13 C5-C6 | Ch CSFIR | LTF Cba 0.901
CCL18 | CTSB KLK7 ETHEL )

14 C5 KIT CSFIR | KLKS8 Cba 0.901
CCL18 | CTSB THBS4 | ETHE1 '

15 C5-C6 | C5 KIT VEGFA | CSFIR 0.901
Cha CCL18 CTSB ETHE1 ’

16 C5 CSF1R LTF Cbha CCL18 0.901
CTSB THBS4 KLK7 ETHEL )

7 C5 KIT VEGFA C_SFIR KLKS8 0.901
CCL18 | CTSB THBS4 | ETHEL ’

18 C5 VEGFA CSF1R | Cba CCL18 0.901
CTSB THBS4 KLK7 ETHEL )

19 C5-C6 | VEGFA CSF1R | Cha CCL18 0.901
CTSB THBS4 KLK7 ETHEL ’

20 C5 CSF1R ALPL Cha CCL18 0.900
CTSB TEPIL KLK7 ETHEL ’

21 Ch KIT VEGFA | CSFIR | Cba 0.900
CCL18 | CTSB THBS4 | ETHEL ’

929 C5-C6 | KIT VEGFA | GSFIR | Cba 0.900
CCL18 | CTSB KLK7 ETHE1 )

23 C5-C6 | CSIFIR LTF¥ Cbha CCL23 0.900
CCL18 | CTSB KLK7 ETHEL )

o4 PLAT Ch KIT CSF1IR | KLKS 0.900
Cba CCL18 CTSB ETHE1 '

o5 Chs CSF1R LTF Cba CCL18 0.900
CTSB TFPI KLK7 ETHEL )

2% Cs CSF1R LTF KLKS Cbha 0.900
CCL18 | CTSB KLK7 ETHEL )

o7 Ch K,IT CSF1R | LTF Cba 0.900
CCL23 | CTSB THBS4 | ETHEL

28 C5-C6 | C5 VEGFA | CSF1R | Cba 0.900
CCL18 | CTSB THBS4 | ETHEL

29 C5-C6 | C5 KIT CSFIR | Cha 0.900

| CCL18 | CTSB THBS4 | ETHE! )

30 Cs CSF1R LTF Cba CCL18 0.900
CTSB KLK7 IL11RA | ETHE!L )

31 C5-C6 | C5 KIT CSFIR | LTF 0.900
Cha CCL18 CTSB ETHEL )

39 C5 CSF1R LTF Cha CCL18 0.900
CTSB KLK7 HAMP | ETHEI1 '

23 C5 KIT CSFIR | ALPL Cba 0.900
CCL18 | CTSB KLK7 ETHEL )

34 Chs CSF1R LT MMP7 | Cba 0.900
CCL18 | CTSB KLK7 ETHEL )

35 C5-C6 | KIT VEGFA | CSF1R | Cba 0.900
CCL18 | CTSB THBS4 | ETHE] '
Cb KIT CSFIR | LTE Cha

36 CCL23 | CCL18 CTSB ETHEIL i 0-900

37 C5 KIT VEGFA | CSF1R | KLK3 0.900
Cha CCL18 CTSB ETHEL ’

33 C5 LTF Cbha CCL23 | CCL18 0.900
CTSB THBS4 KLK7 ETHEL ’




HI NTI

C1(13-CKM 0. 838 87 TI MPI

Table 10 — continued from previous page

0.838 76 KIT CKM APOA 1 L131.) CDIC5-CDK5R1 0.838 77 CO KIT APOA1l
CCL23 AC Y1 0.838 78 MO APOA1l ACY1 0913-CKM HI NT* 0.838 79 TIMP1 C9 C15
KIT CKB-CKM 0. 838 80 CS KIT SERPI NE2 CDK5- CDK5R1 CKB- CKM 0. 838
CUL23 CKB-CKM TTINT1 0.838 82 CS KU CCL23 ACYI
KIT CCL23 ACY1l CDK5-CD. K5R1 0.838 84 C5 KIT APOA1 LBP ACYI
C5 A PO A 1 CDK5-CDK5R1 CKB- CKM 0. 838 86

CDK5- CDK5R |

Markers CV AUC
29 | 0506 | VEGFA CSFIR [KLKE |58 | 5000
cCL18 | CTSB KLK7 | ETHEI :
0 | TLAT [ G5 CSFIR | ALPL | Gsa | o o00
CCL18 | CTSB KLK7 | ETHEL :
L | C5.C6 | GSFIR T | Cha CCLI8 | 5 900
CTSB | THBS4 KLK7 | ETHEIL :
o5 KT TTT Cha CCLIs | ..
42 1 orsp | KLK7? HAMP | ETHEI 0.899
5 | KIT CSFIR | Coa COLT8 | 450
CTSB | THBS4 INSR | ETHEI :
RS KIT VEGFA | CSFIR | G52 | 0 g0
CCL18 | CTSB KLK7 | ETHEI &
5 KT OSFIR | ALPL | Coa
4 1 ceLis | oTSB [L1IRA | ETHEI 0.899
6 155 CSFIR ALPL | Coa CCLB3 | 5 g0
CCLI8 | CTSB KLK7 | ETHEL :
e CSFIR Cha CCL23 | GOLIS | 3 00
CTSB | THBS4 KLK7 | ETHEI :
s |5 CSFIR Cha CCLIS | CT5B | 0500
THBSA | KLK7 HAMP | ETHEL B9
o | 55 CSFIR ALPL | Cha COLTB | 3 500
CTSB | KLK7 HAMP | ETHE1 :
o |G KIT CSFIR | TR CCL23 | 5 500
CCLi8 | CTSB THBS4 | ETHEL :
[ KT T KLKS | C5a | 0500
ccras | crss KLK7 | ETHEL
5 | 0506 | Cs CSFIR | ALPL [ G55 | g.000
ccLi8 | oTsB KLK7 | ETHEL &
3 |5 CSFIR ALPL | Cha CCLTE | 4 309
CTSB | KLK7 ILIIRA | ETHEL :
2 |55 VEGFA CSFIR | Coa CCL23 | 5 500
CCL18 | CTSB KLK7 | ETHEI
o CSFIR ITF Ca COLZ3 | 0 309
CCL18 | CTSB THBS4 | ETHEL
-5 | 05C6 | GSTIR MMP7 | Cha GOLTE | 5 300
CTSB | KLK7 HAMP | ETHE1 8
| CSFIR MMP7 | Cha COLTE | 300
CTSB | THBS4 KLK7 | ETHEIL :
o | OB KIT CSFIR | Cha GOLIB | o 300
CTSB | ACP5 THBS4 | ETHEL :
o |5 RIT CSFIR | MMP7 | O5% | g.a90
ccLis | crsB THBS4 | ETHEL :
o |5 KIT CSFIR | LTF S I
ccris | crss TFPI | ETHEL
s KIT OTF Cha COLZ3 | 5 200
CCL18 | CTSB THBS4 | ETHEI :
o | G506 | PLAT s KIT CSFIR | g 5o
C5a | CCL18 CTSB | ETHEI :
o3 | PLAT | CB CSFIR | LTF G52 | om0
CCL18 | CTSB KLK7 | ETHEL
o |8 CSFIR MMP7 | Cha COLTS | o 300
CTSB | KLK7 HAMP | ETHFEL B9
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81 G KIT
0.838 83 G5
0.838 85 TINT I

| L12A-1L12B KIT APOA1 CCL23

C5 KIT ACY1l CDK5-CDKS5R1 0.838 88 C10 KIT APOA1 LBP




CKB- CKM 0. 838 89 KIT APOA1 SERPI NP2 CD1{5- CDK5R1 CKB- CKM 0.838 90 TI MP I
KIT APOA1 CCL23 CKT3-CKM 0.838 91 TIMM KIT LBP CDI C5- CDK5R1 CKB- CKM 0. 838
92 CS KIT . APOA 1 CCL23 HINT I 0.838 93 KIT APOA1L CCL23 CKB-CKM HEN T1
0838 91 C9 CS KIT APOA1 CCL23 0.837 95 C9 C5 KIT APOA1 ACY1l 0.837 96 C5 KIT
LBP ACV' CKB-CKM 0.837 07 CS KIT CKM APOA1 CCL23 0.837 98 C5 KIT

, CDK5- CDK51-2.1 CKB-CKM HI NT] 0.837 99 C5 APOAl1 CCL23 ACY-1 CKB- CKM 0. 837
100 CS KU APOAl FSTL3 CKB-CKM 0.837 Table 25: Panels of 6 Bi omarkers

Mar kers Mean CV AUC |

Table 10 — continued from previous page

Markers CV AUC
_ | C5h CSFIR KLK8 Cha CCL23
65 . , 0.899
CCL18 | CTSB KLK7 ETHE1
66 Cc9 C5 CSF1R | LTFK Cba, 0899
CCL18 | CTSB KLK7 ETHEL R
67 5 VEGFA CSFIR | MMP7 Cha 0.899
CTSB KLK7 IL1IRA | ETHE1 ’
68 C5 KIT CSF1R | LTF KLK8 0.899
C5a CCL18 CTSB ETHE1
69 PLAT Ch KIT VEGFA | CSFIR 0.899
1 Csa CCL23 CTSB ETHE1L .
70 Ch KIT CSF1R | Cha CCL18 0.899
CTSB TFPI THBS4 | ETHEL ’
71 C5-C6 | KIT CSF1R | Cba CCL23 0.899
CCL18 | CTSB THBS4 | ETHE1L ’
7 PLAT 5 KIT CSFI1R | LTF 0.899
Cbha, CCL18 CTSB ETHE1 ’
73 C5-C6 | PLAT 5 CSF1R | Cha 0.899
CCL18 | CTSB THBS4 | ETHE1L ’
74 Cbh CSF1R MMP7 | ALPL Cba 0.899
CCL18 | CTSB KLK7 ETHE1L ’
75 C5 KIT CSF1R | Cbha CCL18 0.899
CTSB KLK7 HAMP | ETHE1 ’
76 C5 KIT CSFIR | LTF CCL18 0.899
CTSB TFPI THBS4 | ETHE1 ’
7 C5 KIT VEGFA | CSF1R | Cba 0.899
CCL18 | CTSB IL11RA | ETHEL ’
78 Ch CSF1R MMP7 | KLKS8 CbHa, 0.899
CCL18 | CTSB KLK7 ETHE1L o
79 PLAT Ch CSF1iR | Cbha CCL23 0.899
CCL18 | CTSB KLKT7 ETHE1 ’
30 C5 ALPL KLKS8 Cba, CCL18 0.899
CTSB THBS4 KLK7 ETHE1L
31 C5-C6 KIT CSFIR | LTF Cba 0.899
CCL18 | CTSB KLK7 ETHEL '
39 PLAT C5 CSF1R | MMP7 [ Cba 0.899
CCL18 | CTSB KLK7 ETHE1 ’
83 C5 1L12A-IL12B | CSFIR | LTF Cbha 0.899
CCL18 | CTSB KLKT7 ETHE1 '
34 5 KIT CSF1R | ALPL Cbha 0.898
CCL18 | CTSB TFPI ETHE1 :
85 C5 KIT VEGFA | CSFIR | Cbha 0.808
CTSB KLKT7 HAMP | ETHE1 ’
36 C5 KIT CSF1R | ALPL CCL18 0.898
CTSB TFPI THBS4 | ETHE1 ’
37 PLAT C5 KIT CSFIR | LTF 0.898
Cbha, CCL23 CTSB ETHE1 '
88 C5-C6 | KIT CSF1R | Cha CCL18 0.898
CTSB TFPI THBS4 | ETHEL ’
39 Ch VEGFA CSF1R | Cba CCL18 0898
© | CTSB ACP5 KLK7 ETHEL '
90 C5 VEGFA CSF1R | LTF Cba 0.808
CCL18 | CTSB KLKT7 ETHE1 e
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C5 CKB-CKM KI'T APQAI ACY1l CDI CS- CUK5R1 0.860 Table 25 continued from

previ ous page Markers Mean CV AUG 2 (1.5 CK13-CKM MI APOA | CCL23 CD

K5- CDK5R1 0.859 3 CS CKB-CKM KIT APOA1 CCL23 CDK5- CDK5R1 0.858 1 C5 CKB- CKM
KIT APOAL CC11,23 ACYl 0.857 5 CS CKB-CKM Kit APOA | CCl1723 ACYl 0.856 6
TIMP1 CKB-CKM C5 KIT APOA 1 CDKa-CDK5R1 0.856 7 CS CKB-CKM 11, 12A |1L12B KI' T
Al' QA1 CDK5- CDK5R1 0.855 8 CS CKB-CKM KIT APOAl1 [BR CD1(5-CDK5R1 0.855 9
CS CKB-CKM KI' T APOM LBP ACY1 0.855 10 TIMP1 CKB-CK NI KIT Al ' QA1 ACY1l
CDK5- CDK5R1 0.854 11 C5 TITNT | KIT APOA 1. CDK5-CDK514,1 0.854 CK13-CI T™M

12 C.5 HINT ]. APQAT2RE 19 3 coRiBoucNF O 852y 1018 PA8e CDKS- CDTCS5R1 KI T
Markers CV AUC

91 Ch CSF1R ALPL Cha CCL18 0898

’ CTSB TFPI THBS4 | ETHE] ’

92 C5 CSKF1R KLKS8 Cha CCL18 0.898

i CTSB THBS4 KLK7 ETHEL '
Cbh KIT LTF Cbha CCL23

%3 CCL18 | CTSB KLK7 ETHE!1 0.898
PLAT C5 KIT CSFIR | Cba

o4 CCL23 | CCL18 CTSB ETHE1 0.898

95 Chs VEGFA CSF1R | Cba CCL18 0.898
CTSB KLK7 ESM1 ETHEL o

96 0553 KIT CSFIR | Cha CCL23 0.893
CCL18 | CTSB THBS4 | ETHE1L ’

97 C5 VEGFA CSF1R | Cbha CCL18 0.898
CTSB KLK7 IL11IRA | ETHEL ’

98 C5 VEGFA CSF1R | Cba CCL23 0.898
CTSB THBS4 KLK7 ETHEL ’

99 C5-C6 | KIT CSFIR | Cbha CCL18 0.898
CTSB KLKT7 HAMP | ETHE1 '
C5-C6 | CSFIR LTF MMP7 | Cba

100 CCL18 | CTSB KLK7 ETHEL 0.898

Table 11: Panels of 10 Biomarkers

Markers CV AUC

{ C5-C6 | C5 VEGFA | CSFIR | KLK8 0.905
Cbha CCL18 | CTSB KLK7 ETHE1 ’

9 C5 CSF1R | LTF Cb5a CCL23 0.904
CCL18 | CTSB THBS4 | KLK7 ETHE1 ’

3 C5 KIT VEGFA | CSFIR | KLKS8 0.904
Cha CCL18 | CTSB KLK7 ETHE1 ’

'4 C5-C6 | Cb VEGFA | CSFIR | LTF 0 904'
Cbha, CCL18 CTSB KLK7 ETHEL N

5 C5 VEGFA | CSFIR | MMP7 KLKS8 0.904
Cha CCL18 | CTSB KLK7 ETHE1 ”

6 C5-C6 | KIT VEGFA | CSFIR | MMP7 0.904
Cha, CCL18 | CTSB KLK7 ETHE1 ’

7 C5-C6 | KIT VEGFA | CSFIR | KLKS8 0.903
Cbha, CCL18 | CTSB KLKT7 ETHE1 ’

3 C5-C6 | VEGFA | CSFIR | MMP7 | Cba 0.903
CCL18 | CTSB KLK7 ILI1RA | ETHEL ’

9 Ch VEGFA | CSFIR | KLKS8 Cbha 0.903
CCL18 | CTSB THBS4 | KLK7 ETHE1 ’

10 Ch KIT VEGFA | CSF1R | MMP7 0.903
Cha. CCL18 CTSB KLK7 ETHEL ’

11 C5 VEGFA | CSFiR | MMP7 Cbha 0.903
CCL18 | CTSB THBS4 | KLK7 ETHEL '

12 C5 KIT CSF1R | LTF Cbha 0.903
CCL23 | CCL18 CTSB THBS4 | ETHEL ’

13 Ch CSF1R | ALPL KLKS Cha, 0.903

CCL18 | CTSB THBS4 | KLK7 ETHE]
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CKNI APOA 1 CCL23 0.8:133 14 CS CKI |l -CKM Ka APOM SERPI NF2 CDK5- CDK5R1 0. 853
15 C5 HINT1 KIT APOA1 ACY1 CKB-CKIVi 0.852 16. KIT CKB- CKM APOAl LBP ACYI
CDK5- CDI C5R. 1 0.852 CS CKB-CKM 11. 12A-11.12B KIT APCAI ACYl 0.852 18 CO
CDKS- CDK5R1 CS KIT CKM APOA | 0.852 19 CS CKB-CKM | LI 2A-11, 12B Kyr APQOAL
CCL23 0.852 20 CS CKB-CKM KI' T APOM SERPI NF2 ACY1l 0.851 21 C5 CKB-CKM KI'T
APQ kJ. CDKS- CDK5R1 ESTL3 0.851 22 KIT CKB- CKM APOA1 CCL23 ACY1l CDK5- - CDK5R
1 0.851 23 C CKII-CKMKIT APC/ A | CCL23 ACYl1l 0.851 24 TEWMPI CKB-CKM CS
11(11' APCA |. ACY1l 0.851 25 C5 CDK5-CDK5R. | KIT APOAL CCL23 . ACYl 0.851

26 KI T CKB- CKM Table 11 — continued from previous page
Markers CV AUC
14 C5-C6 | KIT VEGFA | CSF1R | LTF 0.903

Cba CCL18 | CTSB KLK7 ETHE1
. | C5-C6 | VEGFA | CSFIR | MMP7 | Cba

15 CCL18 | CTSB THBS4 | KLK7 ETHEL 0-903

16 C5 KIT CSF1R | LTF Cbha 0.903
CCL23 | CCL18 | CTSB KLK7 ETHE1 ’

17 C5-C6 | Cb VEGFA | CSFIR | C5a 0.903
CCL23 | CCL18 | CTSB KLK7 ETHE1 )

18 C5 VEGFA | CSFIR | MMP7 | Cba 0.903
CCL18 | CTSB KLK7 IL11RA | ETHEL '

19 C5-C6 | C5 KIT VEGFA | CSFiR 0.902
Cba CCL18 | CTSB THBS4 | ETHEL ’

20 C5-C6 | CSFIR | LTF Cba CCL23 0.902
CCL18 | CTSB THBS4 | KLK7 ETHE1 ’

21 C5 KIT CSFIR | LTF KLK8 0.902
Cba CCL18 | CTSB THBS4 | ETHE1 ’

99 C5 KIT VEGFA | CSFIR | KLK3 0.902
Cba CCL18 | CTSB THBS4 | ETHEL )

o3 C5 KIT CSF1R ALPL‘ KLKS8 0.902
Cba, CCL18 | CTSB THBS4 | ETHEL ’

o4 C5-C6 | C5 VEGFA | CSF1R | ALPL 0.902
Cba CCL18 | CTSB KLK7 ETHEI1 )

95 (653 KIT CSF1R | LTF KLK8 0.902
Cba CCL1§8 | CTSB KLK7 ETHE!1 )

% Ch CSF1R | LTF KLK8 Cba 0.902
CCL18 | CTSB THBS4 | KLK7 ETHEL )

o7 Ch5 CSFIR | ALPL Cba CCL23 0.902

CCL18 | CTSB THBS4 | KLK7 ETHE1
C5-C6 | VEGFA | CSFIR | MMP7 | KLK8

2z Cba CCL18 | CTSB KLK7 ETHEI1 0.902

29 C5 KIT VEGFA | CSFIR | Cba 0.902
CCL23 | CCL18 | CTSB KLK7 ETHEL ’

20 Cb KIT CSFIR | LTF Cba 0.902
CCL18 | CTSB KLK7 HAMP | ETHEI1 )

31 C5 KIT CSF1R | LTF Cba 0.902
CCL18 | CTSB TEFPI THBS4 | ETHEL ’

39 C5-C6 | Ch VEGFA | CSF1R | Cba 0.902
CCL18 | CTSB THBS4 | KLK7 ETHE1 ’

33 C5 VEGFA | CSFIR | KLK8 Coa 0902
CCL18 | CTSB KLK7 ESM1 ETHEL -

34 PLAT | C5 VEGFA | CSF1R | KLK8 0.902
Cba CCL18 | CTSB KLK7 ETHE1 ’

35 C5-C6 | Cb CSF1R | LTF Cba 0.902
CCL18 | CTSB THBS4 | KLK7 ETHE1 )

26 C5 VEGFA | CSFIR | Cba CCL23 0.902
CCL18 | CTSB THBS4 | KLK7 ETHE1 )

a7 C5 KIT VEGFA | CSFIR | MMP7 0.902
Cba CCL18 | CTSB IL1IRA | ETHE1 "

ag Cbs CSFI1R | LTF KLIK8 Cba 0.902
CCL23 | CCL18 | CTSB KLK7 ETHEL ’

39 Cb KIT VEGFA | CSF1R | KLKS8 0.902

Cha CCL18 | CTSB IL1IRA | ETHEI1




APOAl1 CCL23 ACYlI CDK5-CDITSR1 0.851 27 CS CKB-CKM KIT A POA | CDKa- CDK5R1
RAMP 0.851 Table 25 - continued from previ ous page Markers Mean CV AUC 28
CO CKB- CKM KI T APOA1 ACY1l. CDK5 -CDWVMbR1 0.850 29 TIMBl1 CKI3-CKM CS Kit ACV!
CDI C5- CDK5R1 0.850 30 C5 CE. 13 CKM KIT APQA1 CCL23 LBP 0.850 31 CO ACY1 KIT
G<M APQCA1 CCL23 0.850 32 TIMP | CDKS-CDK5R1 CS Jar APO Al ACY1 0.850 33 G5
CDK5-CDK5R 1 KIT APOA | CCL23 ACYl 0.850 31 KIT CKB-CKM AP 0 Al CCL23
1,13P ACY1 0.850 35 C5 CKB- CKM APOAl CCL23 ACYl 0.850 CDK5-CDK5R1 36 CS

CDK5- CDK5R1 KI T CKM APOA 1 CCL23 0.8-49 37 C5 CKB-CKM KI T LBP ACY 1 0.849
CDK5- CDK5R1 38 14, 12ATehle {3 propjimicdgiggm previous page

Markers CV AUC

40 C5-C6 | Ch KIT CSFIR | LTF 0.902
Cha. CCL18 | CTSB THBS4 | ETHEL

11 Ch CSFIR | LTF MMP7 | Cha 0.901

’ CCL18 | C'TSB KLK7 IL11RA | ETHE1 ’

19 Ch VEGFA | CSFIR | KLKS8 Cha 0.901
CCL23 | CCL18 | CTSB KLK7 ETHEL ’

43 Ch KIT CSF1R | ALPL KLK8 0.901
C5sa CCL18 | CTSB KLK7 ETHE1 ’

m KIT VEGFA | CSF1IR | MMP7 | KLIK8 0.901
Cha CCL18 | CTSB KLIK7 ETHE1 ’

45 Ch KIT CSF1R | LTF KLK8 0.901
Cbha CCL18 | CTSB IL11IRA | ETHEL ’

46 C5-C6 | C5 CSFIR | LTF Cba 0.901
CCL23 | CCL18 | CTSB KLKT7 ETHE1 ’

47 C5-C6 | KIT CSFiR | LTF Cbha 0.901
CCL23 | CCL18 | CTSB THBS4 | ETHEL ’

48 C5-C6 | VEGFA | CSFIR | KLKS8 Cba 0.901
CCL18 | CTSB THBS4 | KLK7 ETHE1 ’

49 PLAT | G5 KIT VEGFA | CSFIR 0.901
KLK8 | Cba CCL18 | CTSB ETHEL ’

50 (@ VEGFA | CSFIR | LTF Cbha, 0.901
CCL18 | CTSB KLKT7 IL11RA | ETHEL ’

51 C5 KIT CSF1R | ALPL Cbha 0.901
CCL18 | CTSB TFPI THBS4 | ETHEL ’

59 Ch CSFIR | MMP7 | KLKS8 Cbha 0.901
CCL18 { CTSB THBS4 | KLK7 ETHE1L ’

53 Ch CSFIR | LTF KLKS8 Cba 0.901
CCL18 | CTSB TFPI KLK7 ETHE1 :

54 C5 CSFiR | LTF MMP7 | Cba 0.901
CCL18 | CTSB THBS4 | KLK7 ETHE1 ’

55 Ch CSFIR | ALPL KLK8 Cbha 0.901
CCL18 | CTSB TFPI KLK7 ETHE1 ’

56 C5 KIT VEGFA | CSFIR | LTF 0.901
Cha. CCL18 | CTSB KLK7 ETHEL ’

57 C5-C6 | C5 VEGFA | CSFIR | Cha 0.901
CCL18 | CTSB ACP5 KLK7 ETHE]1 ’

58 PLAT | C5 KIT CSFiR | KLKS8 0.901
Cha CCL18 | CTSB THBS4 | ETHEI1 :

59 Ch CSFIR | MMP7 | Cha CCL18 0.901

: CTSB | THBS4 | KLK7 HAMP | ETHEI1 N

60 C5-C6 | KIT CSF1R | LTF Cba 0.901
CCL18 | CTSB KLK7 HAMP | ETHE1L U

61 PLAT | C5 KIT VEGFA | CSFIR 0.901
Cba, CCL18 | CTSB THBS4 | ETHEIL ’

62 C5-C6 | VEGFA | CSFIR | LTF Cha, 0.901
CCL18 | CTSB THBS4 | KLK7 ETHE1

63 C5 VEGFA | CSFIR | LTF Cha 0.901
CCL23 | CCL18 | CTSB KLK7 ETHEL N

64 C5 CSF1R | ALPL Cba CCL18 0.901
CTSB | TFPI THBS4 | KLK7 ETHE1 ’

65 C5-C6 | KIT VEGFA | CSF1R | Cbha 0.901
CCL18 | CTSB THBS4 | KLK7 ETHE1L '
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KIT APOA1 ACY1l CDK5-CDTC5R | 0.849 39 C5 CKB-CKM KI' T CCL23 ACV' 0. 849

ODI CS-CDK SRI 40 IL12A-1L12B OKB- OKNI KIT APCA | L131" CDK5- CDK5R1 0. 849
41 CS CE/B-CKM KI' T APOA1 ACY1 FSTL3 0.849 42 C9 CKB-CKM KI T - APOAl1 CCL23
CDI C5- CDK5R1 0. 849 43 KI'T CKB- CKM APOA1 CCL23 LBP CDK5- CDK5R1 0. 849 44 CO
CKB- CKM C5 KTT APOM ACY1 0. 819 45 CS CDK5- CDK5R1 KI'T CKM APCAI LBP 0. 849 46
C5 CKB-CKM KI'T CCL23 AC Y1 CDK5-CDK5R1 0.849 47 CS CKB-CKM KI'T APOCAL

SER. PI N112 CCL23 0.848 48 C9 CKB-CKM CS KIT AP OAl CDK5- CDVbR1 0. 848 49 CS
H NT1 KIT APOA | LBP CKB— CKM 0. 848 50 CS CDKS- CDK5R1 KTT CKM APOAl1 SERPI NF2

0.848 51 Table 11 — continued from previous page
Markers CV AUC
66 C5-C6 | C5 VEGFA | CSFIR | MMP7 0.901
Cba CCL18 | CTSB KLK7 ETHEL )
67 C5 KIT CSFIR | LTF MMP7 0.901
Cha CCL18 | CTSB KLK7 ETHE1 ’
68 C5-C6 | C5 VEGFA | CSF1R | Cba 0.901
CCL23 | CCL18 | CTSB THBS4 | ETHE1
69 PLAT | C9 C5 KIT VEGFA 0.901
“ | CSFIR | KLK8 CCL18 | CTSB ETHE1 )
70 C5-C6 | PLAT C5 VEGFA | CSF1R 0.901
Cbha. CCL18 | CTSB KLK7 ETHE1 )
71 PLAT | C5 VEGFA | CSFIR | MMP7 0.901
Cba CCL18 | CTSB KLK7 ETHEL )
79 C5-C6 | C5 CSFIR | LTF ] KLKS8 0.901
Cb5a CCL18 | CTSB KLK7 ETHE1
7 C5-C6 | C5 KIT VEGFA | CSFIR 0.901
Cb5a. CCL18 | CTSB KLK7 ETHE1 )
74 C5-C6 | C5 KIT VEGFA | CSF1R 0.901
Cbsa CCL23 | CCL18 | CTSB ETHE1 T
75 C5-C6 | C5 VEGFA | CSFIR | KLK8 0.901
Cba CCL18 | CTSB THBS4 | ETHE1 '
76 C5-C6 | KIT VEGFA | CSFIR | Cba 0.901
CCL23 | CCLI18 | CTSB THBS4 | ETHEL ’
77 C5 VEGFA | CSF1R | LTF KLK8 0.901
Cba CCL18 | CTSB KLK7 ETHEL1 '
78 C5 CSFIR | LTF Cha CCL18 0.901
CTSB | TFPI THBS4 | KLK7 ETHE1 )
79 C5 KIT CSF1R | LTF Cba 0.901
CCLi8 | CTSB THBS4 | KLK7 ETHE1 ’
20 C5-C6 | C5 KIT VEGFA | CSFIR 0.901
KLK8 | C5a CCL18 | CTSB ETHE1 '
31 C5 KIT CSF1R | MMP7 | C5a 0.901
CCL18 | CTSB KLK7 HAMP | ETHEL -
39 Cb CSFIR | LTF MMP7 | Cba 0.901
CCL18 | CTSB KLK7 HAMP | ETHE! )
33 Cs KIT VEGFA | CSFIR | C5a 0.901
_ CCL18 | C'TSB KLK7 HAMP | ETHE1 )
a4 C5 VEGFA | CSFIR | ALPL KLKS8 0.901
C5a CCL18 | CTSB KLK7 ETHEL )
g5 C5 CSFIR | LTF MMP7 | Cba 0.900
CCL23 | CCL18 | CTSB KLK7 ETHE1 -
86 C5-C6 | KIT VEGFA | CSFIR | Cba 0.900
CCLI18 | CTSB KLI7 HAMP | ETHEL '
37 C5-C6 | KIT CSF1R | LTF Cbha 0.900
CCL23 | CCL18 | CTSB KLK7 ETHEL '
a8 C5-C6 | PLAT Cb KIT VEGFA 0.900
CSF1R | Cba CCL18 | CTSB ETHEI1 '
39 Ch VEGFA | CSFIR | KLK8 Cha 0.900
CCL18 | CTSB KLK7 IL11IRA | ETHE1 -
90 C5 CSFIR | ALPL KLKS8 C5a. 0.900
CCL23 | CCL18 | CTSB KLK7 ETHE1 )
91 C5 KIT VEGFA | CSFIR | KLK8 0.900
Cbha CCL18 | CTSB TFPI ETHEL )
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KIT CK13- GEM Al' OA1 ACY1 CDK5 CDK5R1 [ TAMP 0.848 52 TIMP1 CKB-CKM C5 KIT
CCL23 CDK5-Cl.)K5R1 8 0.48 53 CS CKB-CKM | L12A- LI T12B KIT APQAl . LBP 0. 848
Tabl e 25 - continued from previ ous page Markers Mean CV AlM 54 C5 CKB- CKM
KIT APOA 1 CCL23 IMP 0.848 55 .1' LNl P 1. HINT I CS KIT APOAl1l C, KB- CKNI
0.848 56 129 CKB CK M C5 KIT APOA1 CCL23 0.848 57 KIT CKB-CKM APOAL COL23
LBP 0.8,18 ACYl 58 KIT CKB-CKM APOAL SFR PI NF2 ACY 1 CDK5-CDK5R | 0.848 59
TIMP1 CKB-CKM CS KI T CCL23 CDKS- CDK5R1 0.848 60 C9 CDK5- CDK5K1 KIT CKM
APOA1 ACYl 0.848 61 COCr(13-CKM C5 KIT CCL23 AC Y 1 0.847 62 TI M1

CKB- CKM Ml APQCA 1_CCl 23 abips_—cropbinyqd frqy gaepious page

Markers CV AUC
92 Ch KIT VEGFA | CSF1R | Cba 0.900
CCL18 | CTSB ACP5 KLK7 ETHE1 '
93 PLAT | C5 CSFIR | ALPL Cbha 0.900
CCL18 | CTSB THBS4 | KLK7 ETHEL ’
94 C5 KIT VEGFA | CSFIR | Cba 0.900
CCL23 | CCL18 | CTSB THBS4 | ETHE!L
95 Ch VEGFA | CSF1IR | MMP7 ALPL 0.900
) Cha CCL18 | CTSB KLK7 IL11IRA ’
96 PLAT {C5 CSF1R | LTF Cha 0.900
CCL23 { CCL18 | CTSB KLK7 ETHE1 ’
97 C5 VEGFA | CSFIR | LTF MMP7 0.900
Cha, CCL18 | CTSB KLK7 IL11IRA ’
08 C5 CSF1R | LTF Cba CCL18 0.900
CTSB | KLK7 HAMP | IL11RA | ETHE1L ’
99 C5-C6 | KIT VEGFA | CSFIR | MMP7 0.900
: Cha CCL18 | CTSB IL11RA | ETHEL ’
100 C5-C6 | C5 KIT CSFiR | LTF 0.900
Cha CCL18 | CTSB KLK7 ETHE1

130



63 KIT CKB-CKM APCA1 CCL23 LI SP CURS CDK5R1 0.847 64 CS CKB-CKM I L |
2A-11L128 KIT APOA1 CCL23 0.847 65 C5 CKB CKM | L12A-1L1211 KTT CCL23

CDKS- CDK5141 0.847 66 KIT CKB- CKM APOAI ACYlI CDI KS-CDK5R1 ESTL3 0. 847 67
C5 HNT I KT APCA 1 CCL23 CKB-CKM 0.847 68 C5 CDI CS-CDK5R | KI'T CKNI
APOA1 ACY 1 0.847 69 C5 CDK5-CDK5R1 IL 1 2A-1L1213 Kit APOAl CCL23 0.8, 17
70 TINLP I CKB-CKM KIT APOA 1 LBP CDK5-CDK5R 1 0.847 71 CS CDK5- CDK5R1 KI'T
APOA1 LBP ACYl 0.847 72 TIMP1 CKB- CKM KU ApoAl CDK5-C1JK5R1 HANI P 0.8, 17
73 Tinpl CKB-CKM 11, 12A-11,12B , KIT APOAI CDK5- CDK5R1 0.847 74 C5 CKB- CKM

CK:L:LFZ?S,ERPI NARa BE¥ 1] SDKE SIKDR10 0 - 18 Kerd 1iMPhi0PKSr¢iis 13an@ssKI T APOAL

Panel Size
Biomarker 3 4 5 6 7 8 9 10
ACP5 35 35 40 54 58 60 54 59
ACY1 7 5 2 0 1 0 0 0
AHSG 18 15 3 0 0 0 0 0
ALPL 28 69 | 109 | 146 | 171 ] 179 178 190
APOAIL 89 48 22 13 5 3 7 9
APOE 5 1 0 0 0 0 0 0
BMPG 5 1 0 0 0 0 0 0
C2 156 | 106 | 100 | 64 | 48 41 47 66
Ch 256 | 373 | 600 | 731 | 777 | 806 819 808
Cha 153 | 370 | 552 | 641 | 751 | 862 920 958
C5-C6 45 92 | 103 | 114 | 134 | 175 217 287
C9 58 | 119 | 109 { 91 73 74 67 71
CCL18 119 | 157 | 284 | 459 | 605 | 694 [ 807 | 893
CCL23 23 35 30 26 26 23 17 17
CCL23 45 57 65 94 | 115 | 152 158 182
CDKb5-CDK5R1 12 19 19 12 11 14 16 16
CKB-CKM 14 7 1 1 0 0 0 0
CKM 6 0 0 0 0 0 0 0
CRP 65 0 0 0 0 0 0 0
CSF1R 98 74 | 131 | 266 | 442 | 671 810 913
CTSB 586 | 963 | 990 | 995 | 999 | 1000 | 1000 | 1000
ENTPDI1 4 6 2 0 0 0 0 0
ESM1 14 13 16 17 14 17 27 30
ETHEI1 118 [ 237 [ 403 [ 613 | 778 | 870 | 923 955
FCGR3B 34 14 5 2 1 0 0 0
FGFR3 13 10 11 14 10 16 11 8
FSTL3 9 4 1 0 0 0 0 0
GDF11 29 43 31 20 17 20 19 20
GFRA1 10 4 0 0 0 0 0 0
HAMP 93 | 202 | 239 | 218 | 193 | 166 154 131
HINT1 14 19 14 14 14 10 8 10
IDUA 4 3 1 0 0 0 0 0
IL11IRA 58 78 69 68 | 73 77 109 150
1L12A-IL12B 18 15 10 13 10 11 13 13
IL18RI1 7 1 0 0 0 0 0 0
ILIRL1 17 10 3 0 0 0 0 0
INSR 21 26 24 27 | 44 42 49 44
KIT 63 | 142 | 202 | 251 | 306 | 348 392 | 445
KLK3-SERPINA3 | 18 12 2 0 0 0 0 0
KLK7 89 | 127 | 231 § 317 | 410 | 511 606 714
KLKS8 19 27 40 59 90 137 | 205 294
KLKB1 12 7 1 0 0 0 0 0
LBP 22 21 5 0 0 0 0 0
LTF 30 66 | 106 | 161 | 202 | 252 | 310 347
MCM2 6 4 0 0 0 0 0 0
MDK 14 3 0 0 0 0 0 0
MMP7 56 42 56 73 97 130 194 270
MRC1 19 4 3 i 0 0 1 0
NID1 7 2 0 0 0 0 0 0
NID2 7 0 0 0 0 0 0 0
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0.517 76 C5 CDK5-CDK5141 KIT APOA | CCL23 LBP 0.847 77 CO CDK5-CDK5R1 KI'T
CKM APO A | CCL23 0.847 78 TIMPI CKB-CKM KI T APOALl LISP ACYl 0_847 79 C5
ACYl KIT CKM .81 APOAL CCL23 07 Table 25 - continued from previ ous page
Markers Mean CV AU C 80 TIMP1 CKB-CKNI CS KIT APOAL CCL23 0.847 81 C5 MN T1
APO A | CCL23 CD K5-CDK51-t1 CKB.-CKNl 0.847 82 09 HNT1 CS KIT CKM APCAL
0.847 83 Tl h4P1 CKB-CKM (29 KIT APOAL 0.847 CDK5-CDK5HL - 84 TIM |

CDK5- 01) K5R1 05 KLT APOA | CCL23 0.816 85 09 CKB-CKM KI T APCA 1
ClJK5-CDK5R. 1 I1ANIP 0.846 86 C5 CKB-CKM KI'T 0C1223 r, BP CDK5- CDK5R1 0. 846

87 TEMPI CKFLCKM 05 Kl TahliBP2 CRKbt@RKTdk] previous page
Biomarker 3 4 5 6 7 8 9 10
NRP1 44 20 12 5 2 2 2 1
PLAT 48 54 92 [ 123 | 143 | 145 165 177
SERPINAS 5 0 0 0 0 0 0 0
SERPINFE2 5 3 3 0 0 0 0 0
SGTA 3 2 1 0 0 0 0 0
TFPI 100 | 60 51 46 57 70 91 111
THBS2 4 0 0 0 0 0 0 0
THBS4 66 | 110 | 146 | 193 | 243 | 276 334 354
TIMP1 22 2 0 0 0 0 0 0
TNFRSF18 8 9 3 0 1 3 2 2
TNFRSF1B 20 12 8 6 4 1 0 0
TOP1 6 3 0 0 0 0 0 0
VEGFA 16 33 47 51 75 142 268 455
VEGFC 5 4 2 1 0 0 0 0

Table 13: Analytes in ten marker classifiers

CTSB Cba
ETHE1 | CSF1R
CCL18 Cb

KLK7 | VEGFA
KIT THBS4
LTF




0.846 88 | L12A-11212B CKI 3-CKM KI' T APOA1 CCL23 001C5. CDK5R1 0. 816 89 TTATP1
CDK5- CDK5Tt | 05 KIT CKM AP QA1 0.846 90 05 CK13-CKNI KIT APQA | ACYI
RAMP 0.816 91 TIMP1 CKB-CKM C5 KI'T APOA1 CCL23 0.846 92 CO HI NT1 05 KIT
APCAL CKB-CKM 0.846 93 05 DIN T1 IL12A-1L | 2B KIT APOAL CKB-CKM 0. 816 94
C5 FSTL3 KIT APCA | ACY 1 .846 CDK5-CLIKSHL 0 95 09 CTI K5-CDK5SR1I C5 Mr
APOAl CC, L23 0.846 96 C5 ACV] KIT CKM APOAl1 LBP 0.846 97 09 CDK5-CDKS5R1 KIT
(RAI APOA1l TARP 0.846 98 KIT CKB- CKM APOA1 TARP CDK5- CDK511.1 RAMP 0. 846 99
05 CKB-CKM KI T APOA1 COL23 SERPTN172 0.846 1 00 09 CKB-CK |IVI C5

| L12A- I'THd8le 14: Parameters derived from training set for naive
Bayes classifier.

Biomarker Lo td e o4

CSF'1R 10.712 | 10.995 | 0.398 { 0.399
CTSB 8.836 9.398 | 0.287 | 0.621
ILIRL1 9.702 | 10.189 | 0.533 | 0.780
GDF11 8.889 8578 | 0.291 | 0.379
ETHEL 7.373 7.443 | 0.119 | 0.121
CCL23 8.795 8.975 | 0.312 | 0.329
FGFR3 6.992 | 7.166 | 0.178 | 0.225
KIT 9.770 | 9.623 | 0.287 { 0.318
FSTL3 8787 | 9.029 | 0.290 | 0.374
THBS2 7.481 7.922 | 0.270 | 0.633
SERPINE2 9264 | 9.175 | 0.115 | 0.162
TNFRSF1B 10.748 § 11.028 | 0.380 | 0.452
TNFRSF18 12.308 | 12.279 | 0.139 | 0.168
BMP6 7.958 8.138 | 0.142 | 0.239
GIFRA1 7.324 | 7.465 | 0.182 | 0.200
CRP 11.965 | 12.304 | 0.735 | 0.233
SERPINAS 10.309 | 10.101 | 0.300 | 0.419
KLKBI1 11.802 | 11.666 | 0.159 | 0.211
APOE 8.081 8.314 | 0.406 | 0.656
SFRP1 7.096 7.219 | 0.221 . 0.309
2 11.506 | 11.611 | 0.100 | 0.132
CKM 7.313 7.192 | 0.154 | 0.116
TFPI 10.179 | 10.490 | 0.261 | 0.352
INSR 8.480 8.633 | 0.224 | 0.255
NID2 8.595 8.806 | 0.213 | 0.384
HAMP - 10.424 { 11.079 | 0.788 j 0.617
MDK 8.034 | 8495 | 0.570 | 0.578
CDK5-CDK5R1 6.937 6.994 | 0.108 | 0.111
NID1 9.771 9941 | 0.213 | 0.357
VEGFC 7.454 | 7540 | 0.118 | 0.126
C9 11.911 | 12.076 | 0.234 | 0.233
LTF 10.120 | 9.870 | 0.442 | 0.419
IL12A-IL12B 7.311 7.273 | 0.052 | 0.057
Ch 9.485 9.603 | 0.119 | 0.143
IL18R1 7.643 7.845 | 0.186 | 0.475
CCL18 11.320 | 11.616 | 0.477 | 0.398
VEGFA 8.532 8.601 | 0.170 | 0.134
IDUA 8.428 8.694 { 0.366 | 0.558
TOP1 6.892 6.842 | 0.088 | 0.091
C5-C6 6.506 6.593 | 0.133 | 0.144
TIMP1 9.815 | 10.148 | 0.264 | 0.430
C5a 11.354 | 11.606 | 0.254 | 0.246
THBS4 10.013 | 9.794 | 0.359 | 0.400
ENTPDI1 7.225 7.299 | 0.110 | 0.103
LBP 9.102 9.489 .| 0.439 | 0.548
KLK3-SERPINA3 | 9.034 9287 | 0.353 | 0.422
MCM2 7.794 7.975 | 0.226 | 0.359
SGTA 5.920 5.883 | 0.060 j 0.079
ESM1 9.715 9.919 | 0.330 | 0.476
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KIT APOA 1 0.846 Table 26: Panels of 7 Biomarkers Markers Mean CV AUC C5
CDK5- CDK5R1 KI T CKTI-CKM APO A | CCL23 ACY | 0.864 2 05 - CUK5- CDK5R1 Ka
CKB- CKM APOA1 0CL23 ACY1 0.863 Table 26 - continued from previous page

Mar kers Mean CV AUG 3 MAP | CDK5-CDK511.1 C5 CKB-CK M KIT APOAL ACY1l 0.863
G FSTL3 KIT CKB- CKM APQA | ACY1 CD K5-CDK5R1 0.861 C5 CDK5-GD K5111 KI'T
CKB-CKM A POCA 1 LBP AC Y | 0_861 6 C5 Cl 13K5-CDK5R1 KI T CKB- CKM Al' OAl
SERPI NF2 ACY 1 0.860 7 C5 CDTC5- CDK5R1 11.12A-1L12B CKB-CKNI KI T APQA |
ACY1l 0.860 8 CI G CDK5-CDK5RL IL I 2A-IL I 2B CKB-CKM KIT APCA | GCL23 0. 860

C- C C5 CDK5- CDK5R1 KI_TrabiKp4 Crigniirpad f1o 23uf BEEQ 859 10 CS CDK5- CDK5111
|1, 12A- ML2T3 CKB- CKM KETmaspr QA1 1 £ Laypl giagBg % |1 %651 C| DK5- CDKSR1 Kit CKB- CKM
PLAT 8517 | E.B38™10.461 [0.502
APQA | CCL23 LBP KLK7 8.322 | 7.980 | 0.321 | 0.391
CCL23 7.909 | 8.007 | 0.227 | 0.267
ACP5 10.198 | 10.436 | 0.202 | 0.343
NRP1 8.832 | 9.047 | 0.243 [ 0.256
MMP7 9.084 | 0574 | 0.437 | 0.706
ACY1 9.898 | 10.411 | 0.628 | 0.919
ALPL 10.577 | 10200 | 0.377 | 0.417
ILIIRA 7312 | 7.213 | 0.110 [ 0.107
APOAL 9.701 | 9.480 | 0.171 | 0.295
CKB-CKM 7506 | 7.025 | 0.653 | 0.479
KLKS 7.361 | 7.421 | 0.100 | 0.178
ATSG 11.914 | 11.826 | 0.133 | 0.167
HINTI 5.835 | 5.793 | 0.086 [ 0.104
MRC1 9.628 | 9.995 | 0.370 | 0.490
FCGR3B 10.920 | 11.145 | 0.255 | 0.269




0.859 12 CS CKB-CKM KI' T HI NT1 AP QA1 CCL23 CDK5-CDK5R1 0.859 | 3 TIMP1
CDK5- Cl DK5R1 C5 CKB- CKM KI'T APOA1 CCL23 0.859 14 C5 AC Y1 KIT CKB- CKM APCA1
CCL23 I MP 0.859 15 C5 C/KS -CDK5R1 HA 2A-1LI 2B CKB-CKM KI T APCAL CCC23
0.858 16 TIMP1 CDKS-CDK5R 1 C5 CKB-CKM KIT APOAl1 CCl, 23 0.858 17 CS
CKB-CKN1 KI'T H NT1 APOA1 CCL23 ACY1 0.858 18 CS ACY1l | L12A-1L12B CKB- CKM
KIT APO Al CCL23 0.858 19 C5 CDK5-CHKS5TO KIT CKB-C. KNI APOA 1 SERPI N F2
CCL23 0.858 20 C5 HAWMP KI' T CKB- CKM APCA1 ACY1l CDK5-CD14.513. | 0.857 21 9
CDK5- CDK5R1 KI'T CKB-CKM APOAl1 CCL23 ACYl 0.857 22 C5 ACY1 KIT

CDI KS- CDK5R. 1. CKM APOA1 CCL23 0.8'37 23 TI MP1 CDK5-Cl13K5111 C5 CKB- CKM

1L12A- .
! JI;LeﬁaBleKll-% :AFX'%}C %O%ng%ﬁn-{)llg%f %%%b?na o of hiomark-

ers
# AUC
1 | CTSB 0.791
2 | CTSB | Cha 0.853
3 | CTSB | Cha | Cb 0.880
4 [ CTSB | C5a | C5 | CCL18 0.890
5 | CTSB | Cba | C5 | CCLI18 | CSI'IR 0.895
6 | CTSB | C5a | C5 | CCL18 | CSFIR | KLK7 0.895
7 | CTSB | Cha | C5 | CCLI8 | CSF1R | KLK7 | ETHEL 0.906
8 | CTSB | C5a | C5 | CCL18 | CSFIR | KLK7 | ETHEL | C5-C6 0.902
9 | CISB | C5a | C5 | CCL18 | CSF1R | KLK7 | ETHEL | C5-C6 | KLK8 0.903
10 | CTSB | CBa | C5 | CCLI8 | CSFIR | KLK7 | ETHE!? | C5-C6 | KLK8 | VEGFA | 0.913

Table 16: Calculations derived from training set for naive
Bayes classifier.

Bomarker | 7o | 2 [ oe | 04 | 5 [ 208 | 2 | G /p(eE)
CSF1R 10712 | 10.995 | 0.398 | 0.399 | 10.751 | 0.997 | 0.831 -0.182
CTSB 8.836 9.398 | 0.287 | 0.621 | 9.036 1.091 0.542 -0.700
CCL18 11.320 | 11.616 | 0.477 | 0.398 | 11.658 | 0.651 0.996 0.425
KLK7 8.322 7.989 | 0.321 [ 0.391 | 8.048 0.862 1.009 0.158
VEGFA 8.532 8.601 0.170 { 0.134 | 8.687 1.554 2.425 0.445
ETHEL 7.373 7443 1 0.119 | 0.121 | 7.313 2.932 1.845 -0.463
C5-C6 6.506 6.593 ] 0.133 | 0.144 | 6.349 1.490 | 0.662 -0.811
Cbha 11.354 | 11.606 | 0.254 | 0.246 | 11.400 | 1.547 1.139 -0.306
KLK8 7.361 7421 1 0.100 { 0.178 | 7.420 3.344 | 2.237 -0.402
Ch 9.485 9603 | 0.119 | 0.143 | 9.306 1.084 | 0.324 -1.207
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APQAI CCL23 0.856 25 C5 ACY | KIT CK13-CKNI APOAl SERPI NF2 CCL23 0.85G 26
C5 AC Y1 KIT CKB-CKM APOAL CCL23 SERPINF2 0.856 27 C9 CCL23 CS CDK5- CDK5R1
KIT CKM APOA | 0.856 28 | L12A-1L | 2T3 CDK5- CDK5R1 KI' T CKB- CKNI APO A |
Lill" ACYl 0.856 Table 26 - continued from previ ous page Markers Mean CV
AUG 29 05 ACY1l 11, 12A 1L12B CKB-CKM KI T APOA1 00L23 0.856 30 C5 ACV' KIT
CKB CKM APOA1l COL23 LBP 0.856 31 C5 CDK5- CDK5R1 KIT CEB-CK M APQAI 001, 23
SERPI NF2 0.856 32 05 ACY1 TOT CDK5- CDK5R1 CKM APOAl 00L23 0.856 33 05

CKB- CKM KI' T HI NT1 APOA1 ACY1 CD1C5-CDK5111 0.855 34 09 CDK5- CDK5R1 05

CKB- CKM KI T APOA1 00L23 0.855 35 Tf-MP | CDK5-CDK5R1 KI T CKB- OK M APOAl LBP

ACYL 0. 855I‘§glgl I7?D6ﬁ-i%)ga %ﬁaﬁapg’g\(larlosﬁbg (M" %ilfez ?training set

Meta Data | Levels | Control | Pancreatic Cancer | p-value
Samples 115 143
GENDER F 59 70
M 56 73 8.02¢-01
AGE Mean | 57.6 68.6
SD 13.7 9.7 8.98e-12
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LBP ACYl 0.855 37 C5 ACV' KIT CKB CKM APCAI SERPTNF2 LBP 0.855 38 05 CKB
CKMKIT TIINT I APOA | 00L23 CDK5-CDI C5R1  0.855 39 09 ACV.] 05 CKB CKM KI T
APOAl1 00L23 0.855 4 0 05 ODK5 -CDKS5R 1 KI'T CKB-CKM - APOA1 COL23 00L23
0.855 TIMP | ODK5-CDK5R1 05 CKB-CKM 41 KIT APOAl .855 SERPINF2 0 - 42 TI M
| CDK5-CDK51{1 05 OKB CKM KIT APCA | LBP 0.854 4'3 05 ACY1 KIT Cl CB- CKM
APOAl1 00L23 COL23 0.854 44 05 CKB-CEM KI'T HI NT1 APOAl LBP ODK5- CDK5121

0. 354 45 05 CKTI-CKM MI' HI NT1 APOA1 00L23 LBP 0.854 /16 C5 ACYl ILI 2
A-TT,| 2B CKB-CKM KI T APOAl1 LBP 0.854 47 09 ACYl KIT ODK5-CDK5R1 CKM APOAl
0CL23 0.854 48 C5 SERPIN h'2 KIT CDK5- CDTK5111 CKM

Table 18: Ten biomarker classifier proteins

Biomarker | UniProt Direction* | Biological Process (GO)
ID

immune system process

regulation of immune system process
proteolysis

Up response to stress

regulation of cell death

signaling

regulation of signaling pathway
immune system process

regulation of immune system process
proteolysis

response to stress

signaling

regulation of signaling pathway
Immune system process

regulation of immune system process
response to stress

regulation of cell death

signaling

regulation of signaling pathway

cell proliferation

P01031

Cs5-
5-C6 P13671

C5 P01031 Up

VEGFA P15692 Down

CSFIR P07333 Up signaling process
signaling
proteolysis

KLK8 060259 Up response to stress

cell proliferation
Immune system process

regulation of immune system process
proteolysis

response to stress

signaling

regulation of signaling pathway
Immune system process

response to stress

CCL18 P55774 Up cell communication

signaling process

signaling

proteolysis

CTSB PO7858 Up response to stress

regulation of cell death

KLK7 P49862 Down proteolysis

ETHE1 095571 Up

Cda P01031 Up




APOAl1 00123 0.854 49 TIMP1 ACY1l 05 CKB-CKM KI T APOA1 4 00L23 0.85 50 05
FSTL3 MI' CKB- CKM APOA1l 00L23 ACYl 0.854 51 05 TIAMP |L12A-1T, 1213 CKB- CKM
KIT APCAL CDK5-CD-K5R | 0.851 52 TIMP 1 CDK5- CDK5R1 | L12A-1L128 CKB-CKM KI' T
Al' OA1 0.854 ACV' 53 05 FSTL3 KIT CKB-CKi VI APCA 1 00L23 ODTCs- CDK5R1
0.854 54 05 LBP KIT CD K5- CDK5R1 CKM APOAl1 0.854 00L23  Table 26 -
continued from previous page Markers Mean CV AUC C5 [[AWMP KI T CKB- CKM AT
OAl CLL23 CDK5-CD1(51-i1 0.854 56 TIMP | HAMP KIT CKB-CKM APCA | ACY | CB
K5- CDK511.1 0.854 57 TIMP | CDK5-CDK5R. ] KIT CKB-CKNL Al ' QA1 CCL23 ACYI
0.854 58 CO CDI CS-CDK511 | CS CKB-CKM KIT ABOA | ACY1 0.851 59 G5

CDK5- CDK5R1 | LI %A—IL I%B %QB-CKM KIT AP,OA | SERPINF2 0.854 60 C5 TTAWP
able 19: Biomarkers of general cancer
ACY1 APOA1
C5 CCL23
CKB-CKM CKM
ENTPDI1 GDI11
HAMP HINT1
KIT KLK3-SERPINA3
LBP SERPINF2
THBS2 TIMP1
C9 FSTL3
IL12A-T1L12B CDK5-CDK5R1
CCL23

Table 20: Panels of 1 Biomarker

Markers Mean CV AUC
1 | KIT 0.753
2 | CKB-CKM 0.750
3 1CY 0.740
4 | APOA1L 0.740
5 | KLK3-SERPINA3 0.732
6 | CKM 0.730
7 1 CCL23 0.713
8 | CCL23 0.705
9  TIMP1 0.695
10 { LBP 0.691
11 ] Ch 0.690
12 | ACY1 0.676
13 | HAMP 0.670
14 | CDK5-CDK5R1 0.670
15 | HINT1 0.669
16 | SERPINF2 0.663
17 | GDF11 0.656
18 | ENTPD1 0.651
19 | THBS2 0.650
20 | FSTL3 0.643
21 { IL12A-IL12B 0.640

Table 21: Panels of 2 Biomarkers

Markers Mean CV AUC
1 KIT APOAL 0.808
2 | APOA1 CKB-CKM 0.801
3 KIT CCL23 0.791
4 | C9 KIT 0.791
5 | KIT CKB-CKM 0.790
6 C9 CKB-CKM 0.789
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KIT CKB-CKM APOA | CCL23 CDK5-CD K5R. | 0.854 61 KIT CK5- CDK5RL D APOA1
CKB- CKM CCL23 LBP ACY1 0.854 62 CO CDK5- CDK5R1L C5 HINTI KI T CKM APOA1 0. 854
63 TI MP1 CKB-CKM C5 HINT] KIT APOAI CDK5-C,DK5tt1 0.834 64 C5 ACYl KIT
CDK5- CDK5R1 CK. NI | APOAL LBP 0. 854 65 TIMP1 CCL23 C5 CDK5- CDKSR | kyr CKM
0.853 APOA1 66 C5 FSTL3 KI T C, KB- CKM APOA1 HI P CDK5- CDK5R1 0.853 67 CO
ACYl CS CDK5- CDK5R1 KI T CKM APOA1 0.853 68 C.5 LBP | L12A-11, | 2B CKB- CKM
KIT APOM CC,L23 0.853 69 CO CDK5-CDK511.1 KI T C, KB- CKM APOA1 LBP ACY1
0.853 70 CS CDK5- CDK5RI Kl T CKB- CKM CCL23 LBP ACY1 0.853 71 CS CKB-CKNI KI T
H NT! APOAl LBP ACV.__0718%8 235 qephnyedifrom REYICHS BREE cil LBP ACY | CDKG.

Markers Mean

CDK5R1 0. 853 7 1C9 APOA1 0.789
8 KIT LBP 0.787
9 | TIMP1 KIT 0.787
10 | C5 KIT 0.787
11 | C9 CKM 0.786
12 | CKM APOAL 0.786
13 | Cb APOA1L 0.785
14 | KIT CCL23 | 0.784
15 | TIMP1 CKB-CKM 0.782
16 | CCL23 CKB-CKM 0.781
17 | KIT CKM 0.780
18 | KIT ACY1 0.780
19 | KIT KLK3-SERPINA3 0.780
20 | CKM CCL23 0.778
21  CKB-CKM HINT1 0.778
22 | KIT CDK5-CDK5R1 0.777
23 | SERPINF2 CKB-CKM 0.777
24 | APOA1 ACY1 0.777
25 | KIT SERPINF2 0.776
26 | LBP CKB-CKM 0.776
27 | CKB-CKM KLK3-SERPINA3 0.776
28 | APOA1 KLK3-SERPINA3 0.776
29 | APOA1 CCL23 0.775
30 | TIMP1 CKM 0.774
31 | C9 ACY1 0.774
32 | CDK5-CDK5R1 | CKB-CKM 0.773
33 | IL12A-IL12B CKB-CKM 0.773
34 | TIMP1 C9 ) 0.773
35 | APOAl HINT1 0.773
36 | C5 CCL23 0.772
37 | KIT HINT1 0.772
38 | IL12A-IL12B KIT : 0.771
39 | CKM SERPINF?2 0.771
40 | ACY1 CKB-CKM 0.770
41 | APOA1 CCL23 0.770
42 1 C9 CDK5-CDK5R1 0.769
43 | C5 CKB-CKM 0.769
44 1 C9 HINT1 0.769
45 | CKM CCL23 0.767
46 | CCL23 KLIK3-SERPINA3 0.767
47 | CKM KLK3-SERPINA3 0.767
48 1 C9 FSTL3 0.767
49 | APOA1 LBP 0.766
50 | C9 SERPINF2 0.766
51 | C9 CCL23 0.765
52 | CKM LBP 0.765
53 | CCL23 CKB-CKM 0.764
54 | KIT - | ENTPD1 0.764
55 { CKM HINT1 0.764
56 | C9 LBP 0.764
57 | C9 C5 0.764
58 | KIT HAMP 0.764
59 | FSTL3 CKB-CKM 0.763
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73 C.5 CPK5-CDK5R1 KI T HI NT1 CKM APOA1 HI P 0.853 74 CO CKB- CKM CS TENTI

AP OA 1 CDK5- CDK5R1 0.853 75 C5 CDK5- CDK5R. |
LI 3P 0.853 76 CO CCL23 C5 ACY1l KIT CEI M APQA |
COK5- CDK5R1 KI'T CKB- CKM APOAL C, CT, 23 ACYI

780. 853 KIT APOAL CDI CS-CDK5R1 79 G5 FSTI, 3 KIT CKB CKM APQA |
KI' T CDK5- CDKSR1 CK NI

0. 853 80 C5 ACYI

KIT CKB- CKM APOA1 SERPI NF2
0.853 77 IL12A-1L1211

0.853 TIM |

continued from previ ous page Markers Mean CV AUC 81 TIMP |

| KIT AP CA L ACY
Cl1) K5- CDK5R1. 0. 85
0.852 84 CS CCL23

g3 leblo 21 poppianyer iR PIoYSR® PGS kM
A L s A S i Eh A
\BO' KH' AXYJ A\~ W h Xw | \ﬂism\l NI T\ LA an 1 0,763
61 | CKM CKB-CKM 0.762
62 | HAMP CKB-CKM 0.762
63 | CKM ACY1 0.762
64 | TIMP1 APOA1 0.762
65 | APOAL CDK5-CDK5R1 0.761
66 | C5 KLK3-SERPINA3 0.761
67  Chb HINT1 0.760
68 | C9 GDFI11 0.760
69 | C9 THBS2 0.760
70 | CKM CDK5-CDK5R1 0.760
71 | ENTPD1 CKB-CKM 0.759
72 | Cb CCL23 0.759
73 | CCL23 ACY1 0.758
74 | CCL23 ACY1 0.758
75 | C5 CDK5-CDK5R1 0.757
76 | C5 CKM 0.757
77 | TIMP1 KLK3-SERPINA3 0.757
78 | CKM HAMP 0.757
79 | C9 HAMP 0.757
80 | C9 CCL23 0.757
81 | C9 IL12A-1L12B 0.756
82 | LBP ACY1 0.756
83 | C9 ENTPDI1 0.754
84 | CKM ENTPD1 0.754
85 [ APOA1 SERPINF2 0.754
86 | LBP HINT1 0.754
87 | CDK5-CDK5R1 | KLK3-SERPINA3 0.754
88 | APOAIL ENTPD1 0.753
89 | TIMP1 CCL23 0.753
90 | KIT GDF11 0.753
91 | GDF11 KLK3-SERPINA3 0.753
92 | IL12A-II.12B CKM 0.753
93 | C5 SERPINFE2 0.752
94 | APOA1 GDF11 0.752
95 | CCL23 KLK3-SERPINA3 0.751
96 | CCL23 CDK5-CDK5R1 0.751
97 1 ACY1 KLK3-SERPINA3 0.749
98 | C9 KLK3-SERPINA3 0.749
99 | LBP CDK5-CDK5R1 0.749
100 | APOA1 HAMP 0.748

Table 22: Panels

of 3 Biomarkers

Markers Mean CV AUC
1 {C5 KIT APOA1 0.830
2 | KIT APOA1 CKB-CKM 0.826
3 1C9 KIT APOA1L 0.822
4 | KIT APOAL ACY1 0.820
5 | KIT APOAL CDK5-CDK5BR1 0.819
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DAMP CS CKB- CKM
LBP ACY1
APOAl SERPI NF2 0.853 Table 26 -
OKB- CKNI
0.853 82 KIT ! TAMP APO Al CKB- CKM LBP ACY |
TUT APOA1l CDK5- CDK5K1

C5 HI NT




SERPI NF2 0.852 85 CS CDI X5- CDK5R. | Kit CKB-CKM CCT, 23 LBP ACV | 0.852 86
CO CCL23 C5 CDK5-CDKSR | KIT CKM Al' 0OA1 0.852 87 C5 FST1, 3 Ka CKB- CKM APOAl
CCL23 ACY1l 0.852 88 C5 ESTL3 KIT CKB- CKM APOAl1 CCI, 23 CDK5- CDK5R1 0. 852 89
TTNI P1 CDK5- CDKS5R. 1 C5 CKB-CKM KI'T LBP A . GYl 0.852 90 C5 LBP KIT ’
CDK5- CDK5R1 CKM A POA | CCL23 0.852 91 C5 CKB-CKM KI'T I I NTI APQOA |

SERPI NF2 CD KS-CDKSR | 0.852 92 IL | 2A-11,1213 CDK5- CDK5K1 KI T CKB- CKM
APOA1 CCL23 LBP 0.852 93 CS HAMP KTT CKB- CKM AP Al LBP CDK5- CDK5R1 0. 852

94 | 1512A-1L12B CDK5- CDKST41 KI T CKB- CKM APOAL CCL23 ACYl 0.852 95 C5
CKB- CKM KI T HI NTI_AL' QfbledR —epniimyed fory paayipug@age 5 cpl 05- CDKSR1L KI T HI NT |

CKNI APOA | COL23Q-832 07 cHobeRe cpiar 1+ dATR B ots kNl KI T
7 APOA1 ACY1 CKB-CKM 0.818
8 C9 KIT CKB-CKM 0.817
¢] C9 KIT ACY1 0.816
10 KIT APOA1 LBP 0.816
11 C5h KIT CCL23 0.816
12 Ch5 APOA1 CKB-CKM 0.816
13 TIMP1 C9 KIT 0.815
14 C9 APOA1 CKB-CKM 0.815
15 Ch KIT CDK5-CDK5R1 0.815
16 APOA1 CKB-CKM HINT1 0.815
17 | KIT CKM APOA! 0.815
18 | KIT APOA1 CCL23 0.815
19 TIMP1 KIT APOAL 0.814
20 APOA1 LBP CKB-CKM 0.813
21 C9 KIT CKM 0.813
22 APOA1 CDK5-CDK5R1 | CKB-CKM 0.812
23 KIT APOA1 CCL23 0.812
24 | C9 CKM APOAI1 0.812
25 TIMP1 KIT CDIK5-CDK5R1 0.812
26 ChH KIT CKB-CIKM 0.812
27 | TIMP1 APOA1 CKB-CKM 0.812
28 KIT APOA1 HINT1 0.812
29 C9 KIT HINT1 0.811
30 | KIT CDK5-CDK5BR1 | CKB-CKM 0.811
31 KIT L.BP CKB-CKM 0.811
32 | IL12A-IL12B | KIT APOA1 0.811
33 C9 C5 KIT 0.811
34 C5 KIT CCL23 0.811
35 Ch KIT HINT1 0.811
36 KIT CCL23 ACY1 0.809
37 | C9 KIT CCL23 0.809
38 APOA1 CKB-CKM KLK3-SERPINA3 0.809
39 KIT CCL23 ACY1 0.809
40 APOA1 SERPINE?2 CKB-CKM 0.808
41 C9 ACY1 CKB-CKM 0.808
42 | TIMP1 KIT CKB-CKM 0.808
43 KIT APOA1 KLK3-SERPINA3 0.808
44 IL12A-1112B | APOA1 CKB-CKM 0.808
45 KIT CCL23 CKB-CKM 0.807
46 C5 APOA1 CDIK5-CDK5R1 0.807
47 Ch APOA1 CCIL23 0.807
48 KIT ACY1 CKB-CKM 0.807
49 C5 KIT ACY1 0.807
50 | TIMP1 C5 KIT 0.807
51 C9 C5 CKB-CKM 0.806
52 C5 APOA1 HINT1 0.806
53 C9 CDK5-CDK5R1 | CKB-CKM 0.806
54 C9 CKB-CKM HINT1 0.806
55 ChH CCL23 CKB-CKM 0.806
56 C5 KIT SERPINF2 0.806
57 KIT CCL23 CKB-CKM 0.806
58 Ch CKM APOA1 0.806
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LBP ACY1 0.852 98 TIMP I ACY | C5 CKB-CKM KIT APO A 1 LBP 0.852 99 TI MP1
AC7Y1 CS CDKS-CDKSIt 1 KIT CKM APOA1 0.852 100 TIMP L CDKS-CDK5R | KI'T
CK13- CKM APOA1 CCL23 AC, Yl 0.852 Table 27: Panels of 8 Bionarkers Markers
Mean CV AUC | CS ACY | KIT CDK5- CDK5R1 APQAI CKB-CKM CCL23 LBP 0.864 2 C5
ACY | |TL12A-11,12B CDK5-CDK5R1 KIT CKB-CKM APOA | CCL23 0.864 3 C5 ACY |
KIT CDl C CDK5R1 APOA1 CKB-CKM CCl, 23 LBP 0.864 Table 27 - continued from
previ ous page Markers Mean CV AU C TI MM ACY1l 435- CD145-CDK51-11 KIT
Cl1413-C110/1 A1' QA1 C,C623 0.863 5 TIMP I ACY1l C5 CL/K5- CDK5R1 ILI 2 A-IL
| 2B CKB- CKM K T APOA 1 Tablegf 3 @ntippgd] froyrypreyiqus pegNG- CDK5L 1. 1 KI T Cl 4B- CKM

|
APOAL CCl, 23 0:B637CS——— AL 124011 128 CORSXEORCEPTY KI T CKB- CKM APOA
1 LBI' 0.862 060% ML Aoy VG @1.~5KB§QI§5R1 NFF €l EKM{AL' 0AL SERPI NTT 2
0.862 61 | G5 CKB CKM FINTI 0.306
62 | APOAL HAMP CKB-CKM 0.806
63 | KIT LBP CDK5-CDK5R1 0.805
64- | TIMP1 KIT CCL23 0.805
65 | KIT APOAL ENTPD1 0.805
66 | TIMP1 C9 CKB-CKM 0.805
67 | C5 APOA1 ACY1 0.804
68 | C9 KIT CDK5-CDK5R1 0.804
69 | TIMP1 KIT CKM 0.804
70 | C9 APOAIL CDK5-CDK5R1 0.804
71 | C9 CCL23 CKB-CKM 0.804
72 | KIT CKB-CKM HINT1 0.804
73 | TIMPL CDK5-CDK5R1 | CKB-CKM 0.804
74 | KIT APOA1L SERPINF2 0.804
75 | KIT CKM LBP 0.803
76 | CKM APOAL ACY1 0.803
77 1 C5 CDK5-CDKSR1 | CKB-CKM 0.803
78 | KIT APOAL HAMP 0.803
79 | TIMP1 C9 CKM 0.803
80 | KIT LBP ACY1 0.803
81 | C9 CKM ACY1 0.803
82 | C5 IL12A-TL12B KIT 0.803
83 | LBP CKB-CKM HINT1 0.803
84 | C9 CKM CDK5-CDKS5R1 0.803
85 | C9 KIT FSTL3 0.802
86 | LBP CDK5-CDK5R1 | CKB-CKM 0.802
87 | C9 KIT SERPINF2 0.802
88 | APOAL FSTL3 CKB-CKM 0.802
89 | C5 KIT CKM 0.802
90 | KIT CKM CDK5-CDK5R 1 0.802
91 | TIMP1 KIT ACY1 0.802
92 | C9 IL12A-TL12B CKB-CKM 0.801
93 | KIT CCL23 CDK5-CDK5R1 0.801
94 | KIT CCL23 LBP 0.801
95 | C9 KIT LBP 0.801
96 | CCL23 CDK5-CDK5R1 | CKB-CKM 0.801
97 | KIT SERPINF2 LBP 0.801
98 | C5 KIT ENTPD1 0.801
99 | APOAL ENTPD1 CKB-CKM 0.800
100 | KIT CKM ACY1 0.800

Table 23: Panels of 4 Biomarkers

Markers Mean CV AUC
1 Ch KIT APOA1 CDK5-CDK5R1 0.845
2 Ch KIT APOA1 CKB-CKM 0.839
3 KIT APOA1 CDK5-CDK5R1 | CKB-CKM 0.839
4 KIT APOAL ACY1 CKB-CKM 0.838
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9 CS ACY | HA 2A-1L12B CD145-CDK5R1 KIT CKB-CKM A POA 1 CCL23 0.862 10 CS

ACYl KI'T CDK5-CDK511.1 APOA 1 ClI KB-CKM BERNE F2 CCL23 1).862 11 CE) ACYl
KIT CDK5- CDK5R1 AP OAl CKE CKM CCL23 SERPINF2 0.861 12 TTMPI ACY | C5
CD145- CDK5R1 KI T CKB- CKM APOA1 LBP 0.861 13 CS CD 145-CDK5R1 KIT FSTL3
APOAl CKB-CKM LEP ACYl 0.861 I 1 CS - 1,1W1L12A-1L12B CDIN5- CDK5R1 KI' T
CKB- CKM APOA1 CCL23 0.861 15 CS CDK5 CDK5R1 KI' T CK13- CKM APOA1l BI N TI
CCL23 LBP 0.860 16 C.5 | CDK5- CUKS5R1 KI T CKB-CKM APOA1 HI NT' CCT, 23 ACYI
0.860 17 CS CDK5-C, DK5R1 | L12A-1L12B FSTL3 MI CKB- CKI VI APOAl ACY1l 0. 860

8 05 ACY | IL | 2 A TTyyhe 2B COKBnERHER brdvitlus G¥B CKM APOAL SERPIE 0' 2

0. 860 19 G5 LBP KI T ACYI CKMiGIVE COKSRT APOA 1 CCLZ[3V6an860 ARE@ |CS - ACY |
CD145- CDKSRL JABOAT CKBKOKM CCL230AlL ACY1 0.837
6 | C9 KIT APOA1 CKB-CKM 0.835
7 | C5 KIT APOAL HINT1 0.835
8 | C5 APOA1 CKB-CKM HINT1 0.835
9 | KIT APOA1 CCL23 CKB-CKM 0.834
10 | G5 KIT APOA1 CCL23 0.834
11 | KIT APOA1 CCL23 CKB-CKM 0.833
12 | C9 KIT APOA1 ACY1 0.833
13 | KIT APOA1 LBP CKB-CKM 0.833
14 | C5 KIT APOAL CCL23 0.833
15 | C9 KIT CKM APOA1L 0.833
16 | C5 APOA1 CDK5-CDK5RI1 | CKB-CKM 0.833
17 | IL12A-IL12B | KIT APOA1 CKB-CKM 0.832
18 | C5 KIT CDK5-CDK5R1 | CKB-CKM 0.832
19 1 C5 KIT CKM APOA1 0.832
20 | TIMP1 KIT CDK5-CDK5R1 | CKB-CKM 0.832
21 | C9 C5 KIT CKB-CKM 0.832
22 | TIMP1 KIT APOA] CKB-CKM 0.832
23 | TIMP1 C5 KIT CDK5-CDK5R1 0.831
24 | C9 KIT APOAL CDK5-CDK5R1 0.831
25 | C5 KIT CCL23 ACY1 0.831
26 | C5 IL1I2A-IL12B | KIT APOAL 0.831
27 | C5 APOAL ACY1 CKB-CKM 0.830
28 | C9 C5 KIT APOA1 0.830
29 | KIT APOAL1 CKB-CKM HINT1 0.830
30 | C9 KIT ACY1 CKB-CKM 0.830
31 | Ch KIT CCL23 CKB-CKM 0.830
32 1G5 APOA1 CCL23 CKB-CKM 0.829
33 | C9 KIT CCL23 ACY1 0.829
34 1C9 KIT APOA1 CCL23 0.829
3B | C5 KIT CCL23 CKB-CKM 0.829
36 | C5 KIT APOAL1 SERPINE2 0.829
37 | APOA1 CCL23 " | ACY1 CKB-CKM - 0.829
38 | C5 KIT APOAL ENTPDI1 0.829
39 | KIT APOA1 LBP CDK5-CDK5R1 0.829
40 | KIT APOA1 CCL23 ACY1 0.829
41 | C9 KIT APOAL HINT1 0.829
42 | KIT LBP CDK5-CDK5R1 | CKB-CKM 0.829
43 | KIT APOAL ACY1 CDK5-CDK5R1 0.828
44 | TIMP1 KIT APOAL ACY1 0.828
45 | C5 KIT CCL23 CDK5-CDK5R1 0.828
46 | KIT APOA1 CCL23 ACY1 0.828
47 | TIMP1 9 KIT CDK5-CDK5R1 0.828
48 | Cb APOAL CCL23 CKB-CKM 0.828
49 | KIT CKM APOAIl ACY1 0.828
50 | TIMP1 C5 KIT APOA1 0.828
51 | C5 KIT CCL23 ACY1 0.828
52 | C9 KIT CCL23 CKB-CKM 0.828
53 | APOAL LBP ACY1 CKB-CKM 0.827
54 | TIMP1 C9 KIT CKB-CKM 0.827
55 | C9 KIT CDK5-CDK5R1 | CKB-CKM 0.827
56 | KIT APOAL LBP ACY1 0.827
57 | KIT APOAL SERPINF2 CKB-CKM 0.827
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CCL23 0.859 21 C5 CD145-CDI NsRI
ACY1 KI'T CDKS- CUK5R |

22 G5 -

CD145- CDR5141 KI' T FSTL3 APQAI

C5 CD145-CDK51-1.1

KIT HAMP APOA1 CKB- CKM CCL23 A CYl 0.859

APCA1 CKB- CKM SERPI NF2 LBP 0.859 23 CS
CKB- CKM CCL23 AC, Y1 0.859 24 TiMP |

CDK5- CD- K51-11 KIT [ TAMP APQA1 CKB- CKM CCL23 ACYI

I LI2A-11,1211 CDKS -CUKSR 1 KIT Cl 413- CKM APQAI
MI' FSTL3 APOAl Cl1413-CKM CCl, 23 ACY |

CDK5R |

CS RAMP KIT CKB-ClI CM APO A |

ACY 1 0.850 29

CS --.

CCL23

I LI 2A-11L1218 CKB-CKM KI' T APOM 0. 859 25 CS -
0.859 26 C5 LBP
CCT, 23 0.859 27 C5 CD145
0.859 28 TI MP1 CDK11- CDK5R |
L 12A-1L12B

5- CDEAS. 141 KI'T CKB- (XM APOAL, RERPL DE 2, QifRPagcabl e 27 continued from
previ ous page—Markers—Mean—CY Atk 0 05 A0 Y 1T K1 5 QA |
0C1, 23 LBP [05585%c3 1 09 623 0pcAGYIGKI [TCIEi5 5TAA32CKM

590 | C5 KIT CCL23 CDK5-CDK5RI1 0.827
60 | C9 KIT CKM ACY1 0.827
61 | TIMPI APOAL1 ACY1 CKB-CKM 0.827
62 | Cb KIT APOA1 LBP 0.827
63 | TIMP1 KIT APOA1 CDK5-CDK5R1 0.827
64 | KIT CIKM APOA1 CDK5CDK5R1 0.826
65 | KIT APOAL HAMP CKB-CKM 0.826
66 | Cb KIT ACY1 CDK5-CDK5RI1 0.826
67 | TIMP1 C9 KIT APOAL 0.826
68 | C9 KIT CKB-CKM HINT1 0.826
69 | APOA1 LBP CKB-CKM HINT1 0.826
70 | C9 KIT ACY1 CDK5-CDK5R1 0.826
71 | TIMP1 APOA1 CDK5-CDK5R1 | CKB-CKM 0.826
72 | KIT APOA1L CCL23 CDK5-CDK5R1 0.826
73 1 C9Y CKM APOA1 CDK5-CDK5R1 0.826
74 | C5 KIT CKB-CKM HINT1 0.825
75 | C5 KIT SERPINF2 CDK5-CDK5R1 0.825
76 | C9 KIT CKM CDK5-CDK5R1 0.825
77 | TIMP1 C9 KIT ACY1 0.825
78 | C5 CCL23 CDK5-CDK5R1 | CKB-CKM 0.825
79 | KIT APOAL ENTPD1 CKB-CKM 0.825
80 | C9 KIT APOA1 LBP 0.825
81 | Ch KIT APOAL KLK3-SERPINA3 0.825
82 [ 9 KIT CRM HINTT 0.8%
83 Ch APOAL LBP CKB-CKM 0.8%
84 | KIT LBP ACY1 CKB-CKM 0.825
85 | APOA1 CCL23 CDK5-CDK5R1 | CKB-CKM 0.825
86 [ Co CKM APOAL ACY1 0.824
87 | KIT CKM APOAL1 LBP 0.824
88 | C9 KIT CKM CCL23 0.824
89 | TIMP1 Ch KIT ACY1 0.824
90 | C9 APOA1 CDK5-CDK5R1 | CKB-CKM 0.824
91 | KIT ACY1 CDK5-CDK5R1 | CKB-CKM 0.824
92 | Ch KIT ACY1 CKB-CKM 0.824
93 | KIT CCL23 CDK5-CDK5BR1 | CKB-CKM 0.824
94 [ APOAL ACY1 FSTL3 CKB-CKM 0.824 -
95 | C9 Ch5 KIT CKM 0.824
96 | C5 KIT CKM CDK5CDK5R1 0.824
97 | KIT CCL23 CDK5-CDK5R1 | CKB-CKM 0.824
98 | C5 APOAL SERPINE2 CKB-CKM 0.824
99 | C5 KIT APOA1 HAMP 0.824
100 | C9 APOAL CKB-CKM HINT1 0.824
Table 24: Panels of 5 Biomarkers
Markers Mean CV AUC
T 5 RIT APOAL CDKG-CDKBRI | CKB-CKM 0.854
c5 KIT APOAL ACY1 CKB-CKM 0.851
T 1 Ch KIT APOAL CCL23 CKB.CKM 0.819
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AP Al 0.859 32 09 ACY | KIT CD145-CDK5R1 AP QA | CKB-CK M 00L23 LBP 0. 859
33 09 ACY | 05 CDK5-CDK5R. 1 KIT CKB-CKM APOA1 0C423 0.859 34 CD FSTL3 KI'T
T AVP AP OA 1 MB CKM ACYl CDK5-CDK513.1 a 858 35 TIMP | TBP 05

CDI 45- CDK5R1 KI' T C, KB- CKM APOA1 0CL23 0.858 36 C5 CDK5-CDKS5R. 1 KIT C, KB-CK
M APOA1 HI NT1 LBI'" ACY1l 0.858 37 CS CD145-CD115111 11, 12A-1T12B HAMP KI' T
01( 8- CKM APOA1 ACYL 0.858 38 TIMP1 00T23 CS CDI KS- 0DK5131 KI T OK8- CKM APQAI
SERPI NP2 0.858 39 TIMP | CCL23 C5 CDK5-CDKSR. 1 IL 1 2A-1L128 CKB-CKM KI' T

APOAI 0.858 40 05 CDK5-0DK5RI KIT CKB-CKM AP Al HI NT1 SEI LPI NF2 0CL23 0. 858
41 TrMDI ISITP C5 CDK, 5 . TGBIKBRTL déhiinEKBogKiMeAR@AP2g8011, 23 0. 858 42 05 LBP
| L12A. 41,1 213 ACY1 KI T CKB- CKNeAP®A 1 QCI 23 0.858 43 Q5 || KVTAUC
CDK5- 5411155Ap Al B ckM SEERPAIN E2 (BY133 o gEigcKB-CKM 0.647
5KIT APOAT ~ TACYL = = [ CDKG-CDKBRIT | CKB-CKM 0.847
6 | KIT APOAIL LBP ACY1L CKB-CKM 0.847
7 [ C5 KIT APOA1L CKB-CKM HINTL 0.847
8 | TIMP1 KIT APOAL ACY1 CKB-CKM 0.847
9 | ¢ KIT APOAIL ACY1 CDK5-CDKBRI 0.346
10 [ Cs KIT APOAIL CCL23 CDK5-CDK5RI 0.846
i1 [ KIT APOAI LBP CDK5-CDK5R1 | CKB-CKM 0.845
12 | C5 KIT CCL23 CDK5.CDK5R1 | CKB-CKM 0.845
13 [ C5 KIT APOAL CCL23 CDK5 CDK5R1 0.845
14 | TIMPI 5 KIT APOAIL CDK5 CDK5RI1 0845
15 | TIMPL KIT APOAT CDK5-CDK5RI | CKB-CKM 0.844
16 | KIT APOAIL CCLZ3 ACY1 CKB CKM 0.844
17 | KIT APOAIL CCL23 CDK5 CDKbR1 | CKB-CKM 0.844
i3 | C5 KIT CCLZ3 CDK5-CDK5RI | CKB-CKM 0.844
19 | C5 KIT CRM APOAL CDK5 CDK5RI1 0.844
20 | C5 KIT APOAT LBP CDK5-CDK5R1 0.844
21 | O ILI2A-TL12B | KIT APOAIL CKB-CKM 0.844
22 | KIT APOAL CCL23 ACY1 CKB-CKM 0.843
23 | C5 KIT APOA1L CCL23 ACY1 0.843
24 | KIT APOAL CCL.23 CDK5-CDK5RI | CKB-CKM 0.843
25 | C9 KIT CKM APOAIL CDK5-CDKBRI 0.843
26 | 5 KIT APOAL CCL23 ACY1 0.843
27 | C9 KIT APOA1L CDK5 CDK5RI | CKB-CKM 0843
28 | C5 KIT APOAIL LBP CKB-CKM 0.843
29 | IL12AIL12B | KIT APOAIL CDK5.CDK5RI | CKB-CKM 0.843
30 | C9 C5 KIT APOAL CKB CKM 0.843
31 | C9 KIT APOA1L ACY1 CKB-CKM 0.843
32 | TIMP1 C5 KIT CDK5.CDK5RI | CKB-CKM 0.843
33 | C5 APOAL CCL23 CDK5 CDK5RI | CKB-CKM 0.843
34 | C9 KIT CKM APOAIL ACY1 0.843
35 | TIMP1 [ KIT APOA1L ACY1 0.842
36 | Cb KIT ACY1 CDK5-CDK5R1 | CKB-CKM 0.842
37 | Cb KIT APOAIL SERPINF2 CKB CKM 0.842
38 | Cb IL12A-IL12B | KIT APOAL CDK5 CDK5RI 0.841
39 | KIT APOAL CDK5 CDK5R1 | HAMP CKB-CKM 0.841
10 | C5 APOAIL CCL23 CKB-CKM HINTI 0.841
41 | C5 APOAIL CDK5 CDK5RI | CKB-CKM HINT1 0.841
12 | C9 KIT APOAL CCL23 CKB-CKM 0.841
13 | Ch APOAL ACY1 CDK5-CDK5R1 | CKB-CKM 0.841
14 | TIMP1 c5 KIT APOA1L CKB-CKM 0.841 -
15 | Co KIT APOAL CKB-CKM HINTL 0.841
16 | C5 APOAIL ACY1 CKB-CKM HINT1 0.840
17 | TIMP1 KIT ACY1 CDK5-CDKSRI | CKB-CKM 0.840
8 [ Co TLI2AILI2B | KIT APOAL CKB-CKM 0.840
9 | 5 KIT APOAIL CDK5-CDKSRI | FSTL3 0.840
50 | C9 KIT CKM APOAL HINT1 0.840
51 | C9 3 KIT ACY1 CKB-CKM 0.840
52 | C9 (3 KIT CKM APOAIL 0.840
53 | Ch KIT CKM APOAL ACY1 0.840
54 | Cb KIT CCL23 ACY1 CKB-CKM 0.840
55 | ILIZA-IL12B | KIT APOAL LBP CKB-CKM 0.840
56 | C5 KIT CCL23 ACY1 CKB-CKM 0.840
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CS LFIP KIT ACY 1 CKM CD K5- CDK5R1 APCA1 SERPIN F2 0.857 45 TI MP1

011K5- CDK5R1 05 CKB-CKM KI T Ei t hn APQAI
APOAl1 0148-0KM 0CL23 SERPINF 2 0.857 47 TIMP L CDI C5- CDK5R |
0. 857 48 05 ODK5- CDK5R1
00L23 0.857 49 C5 CDK5-Cl) KSR4 KI' T CKB-CKM AP QA |

HI NT |
APO A |

APQA|

ACY |

00L23 0.857 46 05 LBP KIT ACY1l

05 CKB-CKM KI'T

| L12A-1412B CKB-CK MKIT H N T1

H NTI 00L23 AOYI

0.857 50 C5 SERPINF2 KIT AC Y1 CK M CDK5- CDK5R1 APQA1 Q0L23 0.857 51 G5
CDK5- CDK5R1 KI' T HAMP APOAl1 CKB- CKM SERPI NF2 ACY1 0.857 52 05 ACY1 KIT
011,23 0.857 TIMPL I/TIP 05 CD145
- CDK5111 53 1 L12A- 11, 12B16KB2CKNoiinkic ARGALL Q83ds pd2d ACYI

C/K5-C/1(5H1 A PO A I

CKB- CK M GDHE! |

05 CKB-C, K MKIT

RIK TI APO A 1T 0CLZ3 0.857 55 mMikd&{ CDK5- COKER I CS FSTL3I Ndadk (BKBICKM APOA
| AOY1l ([3786%F Tabl EK27 - coAtPriued framrprevi quPpaHESNAr ker 884 \ean | CV AUC
58 | C9O KIT CCL23 ACY1 CKB-CKM 0.839
59 | KIT APOA1 LBP CKB-CKM HINT1 0.839
60 IL12A-IL12B | KIT APOA1 ACY1 CKB-CKM 0.839
61 Ch KIT APOA1 CDK5-CDK5R1 | HAMP 0.839
62 | Co KIT APOAIL CDK5-CDKBR1 | HINTL 0.839
63 | CO KIT CKM APOAL CCL.23 0.839
64 | C9 ChH KIT APOA1 CDK5-CDK5R1 0.839
65 | Cb KIT LBP CDK5-CDK5R1 { CKB-CKM 0.839
66 | KIT APOA1 CCL23 LBP CKB-CKM 0.839
67 | KIT APOA1 CCL23 LBP CKB-CKM 0.839
68 | KIT APOA1 SERPINE2 ACY1 CKB-CKM 0.838
69 | Cb KIT APOA1 ACY1 FSTL3 0.838
70 | Cb IL12A-IL12B | KIT APOA1 CCL23 0.838
71 KIT APOA1 ACY1 FSTL3 CKB-CKM 0.838
72 1 Ch KIT APOAL ENTPD1 CKB-CKM 0.838
73 | C9 C5 KIT CCL23 CKB-CKM 0.838
74 | C5 APOA1 SERPINEF2 CDK5-CDK5R1 | CKB-CKM 0.838
75 | C9 C5 KIT CKB-CKM HINT1 0.838
76 | KIT CKM APOA1 TBP CDK5-CDKB5RI1 0.838
77 1 C9 KIT APOA1 CCL23 ACY1 0.838
78 | KIT APOA1 ACY1 CKB-CKM HINT1 0.838
79 | TIMP1 Cc9 Ch KIT CKB-CKM 0.838
80 | C5 KIT SERPINE?2 CDK5-CDK5R1 | CKB-CKM 0.838
8L | O RIT CCL23 CKB-CKM HINT1 0.838
82 | Cb KIT CCL23 ACY1 CDK5-CDK5R1 0.838
83 | Cb KIT CCL23 ACY1 CDK5-CDK5R1 0.838
8% | C5 KIT APOA1L LBD ACY1 0.838
85 | TIMP1 Ch APOA1 CDK5-CDK5R1 | CKB-CKM 0.838
86 | IL12A-IL12B | KIT APOAL CCL23 CKB-CKM 0.838
87 | TIMP1 C5 KIT ACY1 CDK5-CDK5R1 0.838
88 [ Co KiT APOAL T.BP CKB-CKM 0.838
89 | KIT APOAL1 SERPINFEF2 CDK5-CDK5R1 | CKB-CKM 0.838
a0 | TIMP1 KIT APOA1 CCL23 CKB-CKM 0.838
91 | TIMP1 KIT TBP CDKE.CDKBR1 | CKB-CKM 0.838
92 | C5 KIT APOAT CCL23 HINT1 0.838
93 KIT APOA1 CCL23 CKB-CKM HINTI1 0.838
94 CQ Ch KIT APOA1 CCL23 0.837
95 | C9 Ch KIT APOA1 ACY1 0.837
96 | C5 KIT TBP ACY1 CKB-CRM 0.837
97 | Ch KIT CKM APOA1 CCL23 0.837
98 Ch KIT YCDKS—CDK5R1 CKB-CKM HINT1 0.837
99 | C5 APOAL CCL23 ACY1 CKB-CKM 0.837
100 | C5 KIT APOAL FSTL3 CKB-CKM 0.837
Table 25: Panels of 6 Biomarkers
Markers Mean CV AUC
] Cs KIT APOAL ACY1 CDK5-CDKSRI | oo
CKB-CKM :
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56 TIMP1 LTIP CS ACY 1 KIT CKB-CKM APOA1 CCL23 0.8.57 57 CO CCL23 05

CDK5- CDK5B. 1. KI'T HI NT |

CKB- CKM SERE FINF2 ACY 1 0.857 59 05 LBP KIT AMC . CKN

APQA |

0.857 61 EL |

2 Al F,

| 2B ACYI

CCL23 0.857 64 TIMP1 ACY |

CKM APOM 0. 857 58 C5 CDK5-CDTCS5R1 KI' T FSTL3 APOAl

Cl NK5- CDK5111.

CCL23 0.857 60 C5 CDK5-CDK5R1 KI'T HAVP APOAl CI KTl - CKM LBP ACY L
KIT CDK5- CDKS5R1 APOAl1 CKB- CKM CCL23 LB P
0.857 62 C5 LBP KIT ACYl APOAl CKB- CKM SERPI NT 2 CCL23 0.857 63 -
CDK5- CDI KSR1 KI' T CKB- CKM APQA |
KIT OK13- CKM APOA1 CCL23 0.856 65 -

CO LBP C5
CO CDK5- CDK5R1
TIMP1 CCL23 C5 ACY1l KI T CDKS5- CDK5R1

CKM APOAL 0. 856 66 C9 CCL231:G8 Coh2icKlibnChrKEn BRI CKNI APOAL 0. 856 67

68 CS

C5 LBP 1 12A-t1T 1213 CDK5- CORGRIkeKI T CICB - 0OKNIT APOA - T [SERPION &k2ZC
K3- COKSR T 1T K2A- ILIPBJAAMP KEAL2OKB- CKINIDK5-CDKBRI B
0.859
CKB-CKM

5 | C5 KIT APOAL CCL23 CDK5-CDKSRI | o
CKB-CKM : :
5 KIT APOAL COL.23 ACY1

4 | CKB.CKM 0.857
C5 KIT APOA1L CCL23 ACY1

> | CKB-CKM 0.856

s | TIMPT C5 KIT APOAL CDK5-CDK5RI | "o
CKB-CKM e

. [ C5 [12AIL12B | KIT APOAIL CDK5-CDKBRI | oo
CKB-CKM :

s | C5 KIT APOAL LBP CDKB-CDKBRI | | oo
CKB-CKM )
c5 KIT APOAL LBP ACY1

9 | cxB-crxMm 0.855

o | TIMP1 KIT APOAL ACY1 CDK5-CDKBRI | | o
CKB-CKM :

] C5 KIT APOAL CDK5-CDKBRI | CKB-CKM 0 850
HINT1 : :
c5 KT APOAL CCLa3 CKB-CKM ,

12 | NT 0.853
C5 KIT CKM APOAL CCL23

13 | cDKs-CDK5R1 0853

S KIT APOAIL SERPINF2 CDKG-CDKBRI | oo
CKB-CKM :
C5 KIT APOAT ACY1 CKB-CKM

15 | HiNT1 0.852

6 | KT APOAL L.BP ACY1 CDK5-CDKBRI | o0
CKB-CKM :

| G5 LI2A012B | KIT APOAL ACY1 0.852
CKB-CKM :
9 C5 KIT CKM APOA1L

18 1 eDKs-CDK5R1 0.852
C5 TLI2AILI2B | KIT APOA1L CCL23

19| ckB-cKkM 0.852
c5 KIT APOAT SERPINF2 ACY1

20 | orp.crM 0.851

o1 | 5 KIT APOAT CDK5-CDKGRI | FSTL3 0851
CKB-CKM :

oy | KIT APOAL CCT23 ACY1 CDIG-CDKBRI | oo
CKB-CKM :
o KIT APOAIL CCL23 ACY1

23 | cKB-CKM 0.851
TIMP1 5 KIT APOAL ACY1

2 | B OKM 0.851

1G5 KIT APOAL CCL23 ACY1

%5 | GDK5-CDK5RI 0.851

o6 | KIT APOAL CCL23 ACY1 CDIG-CDKBRI | oot

| CKB-CKM :

o7 | 5 KIT APOAIL CDK5-CDKGRI | HAMP o851
CKB-CKM ©
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APOA1 LBP 0.856 69 TI M

0.856 71 TIMP1 ACY |
CCL23 05 ACYI
CDK5- CDK5R1 CK M APOA1 0.856 74 TIMP |
COL23 0.856 75 C5 CDK5- CDK5R1
0.856 76 TI MP |
APQA |

CDI CS- CD- K5R. 1 CKM HI NTI 1AROM _QGhiR 30 8561890 8Qze LBP CS ACYI

TEMPI

ACYI

KIT Mrh OKNI

ACY |

C5 CDK5- CDK5RI

A POA |

| L12A- 111213 CDK5- CDK5R1 KI' T CKB- CKM APOAL
LB P 0.856 70 C5 CDK5-CD K5R1 |LI2A-11, 1213 H AMP KIT CKB- CKM APOM CC1L23
KIT CKB- CKM APOM GDFI A 0.856 72 C9

0.856 73 C9 CCL23 C5 ACY1 KIT

L -12 A-ILI
KI' T CDK5- CDK5RI

ACV |

C5 CKB- CKNI
2B FSTL3 KI T CKB- CKM APOAl1 LBP
APOAl1 CK13-CKM 0CL23 LBP 0.856 77

KI T HI NT] .

CO CC L23 C5 CD. K5-CDK5R1 KIT CKM 0.856 78 C5 LBP KIT

KI'T

CDK5- GR 1T CKMAPOAT 0. 8. S5tvardlds CS SERPINFZ KI'T LBP Mean CV AUC

e KIT ADOAL ACYI CDK5-CDIGRL |, oo
CKB-CKM o9

oo | TIVPI 5 KT ACYI CDK5 CDKBRI | o o
CKB-CKM o9
5 KT APOAT CCLZs LD

30 | S b cxu 0.850
a9 KTT CRM APOAL TOL3

31| Sy 0.850
TIMPT o KT APOAL ACYI

32 | CDK5-CDK5RI 0.850
5 KIT APOAT CCL3 ACYT

33 | oDK5-CDK5R1 0-850
KIT APOAT COLo3 LoD ACYI

3 | CKB-CKM 0.850

= |0 APOAT GO OV CDK5-CDKSRI | g goo
CKB-CKM :
5 KIT G APOAT CCLo3

36 | ¢DK5-CDKSR1 0.849
5 KT 5D ACY1 CDK5 CDRBRI

37 | cKkB-CKM 0.849

5 | LIZATLIZB | KIT APOAT ACYI CDK5-CDKSRI | o 5o
CKB-CKM :
G5 KT CCTo3 ACYI CDK5.CDKGRI

39 1 ckB-cKM 0.849

o | LRATLIE | KT ADOAT LoD CDK5-CDKSRI | o oo
CKB-CKM :
5 KT APOAT ACYI FSTL3

4 ckB-cKM 0.849

— 1o KIT APOAT TOLa3 CDK5.CDRSRI | .

2 | S o 0.849
KT ADOAT CCLa3 IBp CDK5 CDKSRI

43 | ckB-cKM 0.849
9 s KT APOAL ACYI

1| o 0.819
G5 KIT CRM ATOAT LEP

45} CDK5-CDK5RI 0.849
5 KIT G123 ACYI CDK5CDRBRI | ..

46 | cxB-CKM 0.849

e RiT ADOAT SERPINFZ CCL73 oats
CKB-CKM :
9 G5 KIT APOAT CDK5-CDKBRI

18 | o et 0.848
G5 RiT TADOAT 5P CKB-ORM

9 | 0.848
5 KT CRM APOAL SERPINTZ ,

%0 | cDK5-CDK5RI 0.848

ST APOAT ACYT CDK5.CDKGRI | HAMP o
CKB-CKM :
TIMPI o5 KiT OCL23 CDK5-CDKSR1

52 | CKB-CKM 0.848
5 T I2AILI2E | KIT APOAL LEP

53 | CKB-CKM 0.848
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CKNI CDKS- CDK5R1 APOA1 CCL23 0.856 81 CO [HP KIT ACYl CKNI CDK5- CDK5RI
APOAl1 CCL23 0.856 Table 27 - continued from previous page Markers Mean CV
AUC 82 CS LEP IL12A-1LI2B AC Y 1 MI CK13-CK6/1 APOAl CCL23 0.859 83 CS
CDK5- CDK511. 1. KIT CKB- CKM APOM BIN TI CCL23 LBP 0.856 84 C5 Cl13K5- CDK5R1
KIT FSTL3 APQAI CKEI-CVA CCL23 LEP 0.856 85 CS CCL23 I L12A-1L1213 ACY1 KIT
CKB- CKM APO Al SERPI NF2 0.856 86 Tl k4P1 CD K5- CDK5R1 CS CKE- CK1V1l KIT HI NT1
A20A1 CCL23 0.856 87 LL12A-11.12B CDK5-CDK511.1 KIT Il AMP APOAL CKB- CKM

413P ACY1 0.856 SS TIMP | CCL23 CO ACY1l KIT CDK5-Cl SKERI CwIl APOAl1 0. 856
89 C9 ACY1l C5 CDK5-CDK. 5l zgl_nogtiédemgemﬁg%eo. 856 90 CS COL23
| L12A- TIT2T3 ACYT KI'T CO K5-Gilkerd 11T CKI'VI APOAT 0. 855 [Hicak®VAGYd | C5
CDKS- CDIfCSRICSKT T CKB-[GKM APOATAHCBP 0. 63292 CS [GBE23
0.848
CKB-CKM
== | TIMPI C5 KiT APOAT CKB-CKM 0 818
72 | HINT1 :
co 5 KIT APOAL CCL23 -
5 | CKB KM 0818
7 | KIT APOA1L CCL23 L.BD ACY1 0 815
2% | CKB-CKM :
sg | KIT APOAL SERPINF2 | ACY1 CDIG-CDKBRI | oo
2¢ | CKB-CKM :
<o | TIMPI a5 KIT CCL.23 CDK5-CDK5RI | (oo
> | CKB-CKM :
9 KIT CKM APOAL ACY1 ,
60 | =pKs-cDKsRI 0.848
N 9 C5 KIT CCL23 ACY1
61} cxp-crM 0.847
oz | TIMPL KIT APOATL CCL23 CDIG-CDKBRI | o
CKB-CKM :
o3 | KIT APOAL CCL.23 BP CDK5-CDKSRI | o
CKB-CKM :
C5 LIZAILIZB | KIT APOA1L CCL.23 ,
64 1 cxp-cxM 0.847
o | 5 IL12A-I128 | KIT CCL.23 CDK5-CDKSRI | o0
CKB-CKM %
KIT APOAL ACY1 CDK5-CDKBR1 | FSTL3
66 1 ckp-cKM 0.847
a7 | o KIT APOAI CCL.23 CKB-CIKM 0.847
HINT1 :
C5 KIT CRM APOAL ACY1 ,
8 | cpKs-cDKSR1 0.847
6 | €8 ML12AL128 | KIT APOATL CCL23 0847
CDK5-CDK5R1 :
70 | TIMPL KIT APOA1L LBP CDIG-CDRSRI | ) o0
CKB-CKM ot
C5 KIT APOAL .BP ACY1
"1 | CDK5-CDKSRI 0.847
7y | TIMPI KIT APOAL CDE5-CDKBR1 | HAMP 0817
CKB-CKM , :
73 | TIMPL ILIZAIL12B | KIT APOA1L CDK5-CDKSRI | (o
CKB-CKM :
| KIT SERPINF2 | ACY1 CDK5-CDRBRI | oo
CKB-CKM ‘
TIMP1 5 KIT APOAIL CCL.23
7 | CDK5-CDK5RI 0.847
5 KIT APOAL CCL.23 LBP ,
76 | CDK5-CDK5RI 0.847
— o KIT CRM APOAL CCL23 _
77 0.847
CDK5-CDK5R1
TIMP1 KiT APOAIL LBD ACY1
8 | CKB-CKM 0.847
c5 KIT CRM APOAL CCT.23
9 | Aoy 0.847
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KIT ACYl CKM Cl DK5- CDK5R. -1 Al ' QA1 SERPIN F2 0.855 93 CO APOA1L CS CCL23
ILI2A-1L 1 213 CT)1(5-CDK5R1 KIT CKM 0.855 94 TIMP 1 Cvs CDKER 1 C5 HAMP
KIT CKB- CKM APOA1 CCL23 0.855 95 C5 ACY-1 KIT CDK5-09K5R1 CKI V1 FSTL3

Al QA1 CCL23 0.855 96 TIMPI CDK5-CDKSRI C5 11 A NP ILI 2 A-1LI2B CKB-CKM
KIT APOA1L a 855 97 C9 LEP C5 ACY 1 KIT CKB-CKM APO Al CCL23 0.855 98 CO
ACY1 CS ODIC -CDK5T1.1 KIT CKB-CKM APOA1 CCL23 0.855 99 CO CCL23 C5 LEP Mr
CDK5- CDK511.1 CKM Al ' OA1 0. 855 100 CO CDK5-CDK5R. 1 KIT HAMP APOA1 CKB- CKM
CCL23 ACY1 0.855 Table 28: Panels of 9 Biomarkers Markers Mean CV A 'IC 1

C5 - LEP IL12A -1L | 214AGY3sKI T, GREE1CRKER by AR@AL CK13- CKM CCL23 0. 8141

2 C5 1T3P LLi2A- T 12BACYT KMo &bBK5-CDRKSRL APOAT C SE- CHMI&LRICRBA0C 864 3 CS
1) IWKI SA YIMAPOAT 5- COKERIT SERPMF2PA@BKB- CKM @2 3
0 0.847
CKB-CKM
o |08 APOAL CCLE3 CDKSCDIKGRI | CKB-CKM Car
HINT1 :
a9 T KIT CIM APOAL
82 | 0 0.847
TIMDI co RiT ADOAT CDKECDKSRI |
83 | crB-cKM 0.847
TIMPT o3 KIT APOAT CCL23
84 | «DK5-CDK5R1 0.846
c9 KIT APOAT CDKS CDKERI | HAMP
85 | cKB-CKM 0.846
CE KIT CCT s ED CDKE.CDKBRI
86 | O et 0.846
TIMPI o KIT IBP CDK5 CDKBR1
87 | cKB-CKM 0.846
o5 | LIZATLIZE | KIT ADOAT SO HE CDK5-CDKBRL | | oo
CKB-CKM :
TIMPT 5 KIT CRM APOAL
89 | cDK5-CDKSRI 0.846
5 KT ADOAT ACY1 FAMD
90 | oo o 0.846
TIMD1 5 KT APOAL CCLo3
9N\ ekB-cKM 0.846
9 o RIT APOAL CKB-CKM
92 | Ny 0.846
o T I2AILIZE | KIT APOAL OKB-CRM
93 | v 0.846
5 RIT ADOAT ACY1 CDK5.CDKER1
o4 | oo 0.846
G9 c5 T RTT APOAL GCLI3
% | cDK5-CDKSR1 0.846
l 5 KiT CRM APOAL 9
% | o 0.846
9 ‘ KT CRM ADOAL I8P
9 | cDK5.CDK5R1 0.846
o | KT APOAL 5P CDKS CDKGRI | HAMP ot
CKB-CKM :
s RIT APOAT CCT23 SERDPINTZ
91 ckB-cKM 0.846
ol o3 LIZATLI28 | KIT ADOAT
100 | Cop i 0.846

Table 26: Panels of 7 Biomarkers

Markers Mean CV AUC
1 C5 KIT APOAIL CCL23 ACY1 0.864
CDK5-CDK5R1 | CKB-CKM '
9 C5 KIT APOAL CCL.23 ACY1 0.863
CDK5-CDK5R1 | CKB-CKM ’




0.863 TIMP1 LBP CS ACV!

28 --

CS ACY |

HA MAL |
CDK5- CDK5R1 APQA |

KIT CKB-CKI VI
KIT C KB-CKM APOA1 0.862 7 05 -
CKB- CKM 0CL23 EINT1 LBP 0.862 8 CS LBP KIT ACYl APOAl

APO A

| 0.863 6 TEMPI

KIT CDK5- CDK5R1 APCAl1 CKB- CKM CCL23 0.863 Table
continued from previ ous page Markers Mean CV AUG _a I T M |
05 ACY1l 11, 12A-11, 128 CD K5- CDK5R |
2B CDK5- C DK5R. |

CCl L23
LBP
ACV' KU

CDK5- CDK5E1 Q0L23 CKE-CK M SERPINF2 0.862 9 TIMP 1 CCL23 CS ACYL IL

12A-11,12-13 CDK5-CDK5-13.1 KIT CKB-CKA, 1 APOA' 1 0.862 1 O TIM'Il COL23 05
ACY1 KIT CDK5-Cl JK5R1L A PQA | CKB-CKM SERPI NF2 0.861 11 Trnpr -- LBP CS
ACY1 Ki T* @ |;)K5- 0141{5R1 ARQAs CKBz KM &’nBE)(I,’VINFIg pQg@ﬁl 12 TI MPI SERPI NE2 05
ACT] | L [ Z2AI1, 1214 CDK5- CDiRbiReds KI' T CKB- CKM APCAT 0. 86Mean13 £5CQCL23 | L
| 2A-11, 1@1311])9&@\/' Kl T a2DK5- CDKH X111 APOARPOKB- CKNIYISEL1PI|NRZ; 0. 861 1,1 TI MP1
LBP C5 ACY1 YKFCOYARA-CEPKEMA 1 [APQ A -1I CKB- CKM CCL23
O RIT APOAT ACYT CORSTORERT | oo
FSTL3 CKB-CKM :
- [0 KT APOAIL LBP ACYI o501
CDK5-CDK5R1 | CKB-CKM :
[0 KT APORI SERPINEFS | ACY1 a0
CDK5-CDK5R1 | CKB-CKM :
e ILIATLIoB | KiT APOAT | ACYI e
CDK5-CDK5R1 | CKB-CKM :
RS LI2AILIOB | KiT APOAI | CCL3 o
CDK5-CDK5R1 | CKB-CKM 8t
e KIT APOAT SOHE [BP P
9 | CDK5-CDKSRI1 | CKB-CKM 856
PNES TIZA A28 | KIT APOAL | LBP o
CDK5-CDK5R1 | CKB-CKM :
S KT APOAT CCLo3 LEP e
CDK5-CDK5R1 | CKB-CKM :
PR KIT APOAL oo CDK5-CDKBRI | |
CKB-CKM HINT1 :
o | TIMPI o RIT APOAT | CCi33 -
CDK5-CDK5R1 | CKB-CKM :
o5 KT APOAT CCTos LBP
4 Aoy CKB-CKM . 0.859
G LIoAILIoB | KIT APOAT | CCia3 -
CDK5.CDK5R1 | CKB-CKM :
5 | TIMPI 5 KIT APOAT | COL.23 P
CDK5-CDK5R1 | CKB-CKM :
G5 KIT APOAT G ACYT
171 ckB-CKM HINT1 0.858
s ILIoAILIZE | KIT APOAL | COL23 e
ACY1 CKB-CKM :
o | KT ATOAT SERPINTY | CCL33 =
CDK5-CDK5R1 | CKB-CKM :
o | 5 KIT APOAT ACY1 CDK5-CDIGRI | | o
HAMP CKB-CKM :
s KIT ADOAT OCL3 ACYT Py
CDK5-CDKSR1 | CKB-CKM :
2 | C8 KT CRM APOAL | COLZ3 o
ACY1 CDK5-CDK5R1 :
S5 | TIMPI s TI2AILI28 | KIT ATOAT -
CDK5-CDK5R1 | CKB-CKM :
TIMPI 3 KT APOAL | CCL23
21 Acyl CKB-CKM 0.856
2 | O RIT ADOAT SERPINTD | OCL23 st
ACY1 CKB-CKM '
2 | C5 KIT APOAT aCTos SERPINGZ —
ACY1 CKB-CKM :
a9 G5 KIT CRM APOAT
2T | conas CDK5-CDK5R1 0.856
vs | LI2ATLIZE | KIT APOAT TBP ACYI e
CDK5.CDK5R1 | CKB-CKM :
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0.861 15 TI MP1 ACY1l C5 CDK5-CDK5141 KIT CKB- CKNI

APOA1 HI NTI

CCL23 0. 861 16

CO LBP CS ACY1 KIT CDKS-C. DKSR1 APOA1 CKB-CKM CCL23 0.861 17 05 CCL23 |L12

A -1-1,1212 LITP KIT CEK5- CDK5R1 APQA |
ACY1 05 014K5- CDK5R |

CKB- CK181 SERPI NF2 0. 861 18 TI.
| L12A- TLI 211 HAMP Ka CKB- CKM APQA |
KIT 011K5-CDK5R 1 A POA1 PST-L3 CCL23 CKElI-CI KM LBP 0.861 20 TI MP |
C5 CDK5-0DK5R1 KI'T HAMP APO A |

WPl

0.861 19 05 ACY1

ACY 1

OKB- CKM CCL23 R861 21 TI MP1 8ERPI NE2 05

ACY1 KI'T CDK5-CDK5111 APOAl1 CKB-CKM 0C123 0.860 22 05 SER PINF2 KIT LB1'

CKM ACY1 APOAl1 CDK5- CDK5R1. CCL23 0.860 23 C5 ACY |
Cl DK5- CDK51- 1 I

KIT FSTL,3

PEOAL

11,
-0. 860 24 05 ACY1 KIT

12 A-IL |

2B

CDK5- CDKSRI— ANVP—CO ¥ Wlﬁ@—elw 7 L1213
ACY 1 KIfT 20 L@SK5- CDRSRILAPODNEL .}Kl‘_‘T— L,KIVI §>I3R@ANF' Ccap23860 2 0 SERPI 2 | LI
2A-1 LI 2137 ACNELIKI T CDKBEBCBKER I APOA1 (I KT3-CKM CCl23 0.[860 27 CS

w0 | C5 KIT APOAL CCL23 LBD 0856
ACY1 CKB-CKM :

o | 05 KIT APOAT CCL3 SERPINT2 -
CDK5-CDK5R1 | CKB-CKM :

5 RIT CKM APOAT | CCL3

321 acyi CDK5-CDK5R1 0.856

= ] G5 KIT APOAT ACY1 CDKS-CDIGRI | § o -
CKB-CKM HINT1 :
9 o5 KIT APOAT | CCL3

3 | CDK5-CDKSRI | CKB-CKM 0.855

P T KIT APOAT TP ACYI ..
CDK5.CDKS5R1 | CKB-CKM :

o KT APOAL CCTa3 LEP ACYT Py
CDK5-CDK5R1 | CKB-CKM :

5 RIT APOAL SERDINTZ | LGP

37 1 acyl CKB-CKM 0.855

e KT APOAL OCLos CDK5-CDKBRI | g o
CKB-CKM HINT1 :

9 G5 KT APOAL | OCL23

391 acvi CKB-CKM 0.855

o | KT “APOAL CCLos o3 .
CDK5.CDK5R1 | CKB-CKM :

o | TIMPI 5 KT APOAL | SERPINGZ e
CDK5-CDK5R1 | CKB-CKM :
TIMPT 5 KIT APOAT [ LBP

42 | CDK5.CDKBSRI | CKB-CKM 0.854

e KIT ADOAT SOPE SO HE]

B acyi CKB-CKM 0.854

s KIT APOAT I8P CDK5-CDKSRI | § oo
CKB-CKM HINT1 '

5 KT ADOAL SO IBP

45 1 okB-oKM HINT1 0.854

L TI2AILIOE | KIT APOAL | LBP ~
ACY1 CKB-CKM :

e KIT KM APOAT | CCL23 o
ACY1 CDK5-CDK5R1 v :

| KiT CRM APOAL | CCi.23 oo
SERPINF2 CDK5-CDK5R1 :
TIMPT 5 KIT APOAT | CCL23

91 Aoy CKB-CKM 0.854
o5 KiT APOAL CCia3 ACY1

50 | T3 CKB-CKM 0.854

o LIAILIZE | KIT KPORI | CDK5-CDKBRI | o oo
HAMP CKB-CKM :

| TP TIOALIZE | KiT APOAL | ACGYI oot
CDK5-CDK5R1 | CKB-CKM :

PRRE RIT ADOAT GCLo3 CDK5-CDKBRI | g oo
FSTL3 CKB-CKM :

s KT CKM APOAL | CCL3 o
LBP CDK5-CDK5R1 :
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- ACY1 KIT CDICS-CIDKSRL A PO A | FSTL3 CCL23 CKB-CKM T, BP 0. 860 28 TI MP |
Q01,23 C15 ACY1l Mr CDK5- CDK511.1 APQAlI CKB-CKM CCL23 0.860 29 05 LEIP KIT
ACI 1. AP OAl CDK5- CDK5R1 CCl L23 CKE- CKM CCL23 0.860 30 LIMP 1 CCL23 CS LEP
11212/ A 1 L12E CD KS- CDK5R1 KI'T CKB- CKM APOALl 0.860 Table 28 continued
from previ ous page Markers Mean CV AUC 31 09 00123 C5 ACYI KI'T CDK5- CDK5R1
CKM HI NT | A POAl 0.860 32 TIMP | ACY1l CO CDK5- CDK5R1 KI T RAMP APQAI CKB- CK
Nl SERI" IN F2 0.860 33 CI9 SERPI NF2 CO CCL23 KIT ACYl CK M CDK5-CDK5 K1
APOA |. 0.859 34 TRIP I CCL23 09 ACY | CS 0D145-CDK5R | KI'T CKB- CKM APCA1

0.859 35 C5 LBP Kit CDKS1GRKELL Lo AR0AL:GKB o fKM,SERPI NF2 HI NT1 CCL23 0. 859

36 TI M RT—APOALT 09001, 23 C5 AGYVIrdka CDK5- CDICSRI CKM 080%kan ¢ vCEUd BO
11, 12A—415%12m111 KI' T | GKBAICKNI| CAPBAL |ICPRNTDKSRECI, 23 0859 38 05
001, 23 KLT_NeWiH _APOAICKPIKSL CDKGRI '
o TIvpL KIT APOAL ACYI CDK5-CDKSRI | | oo
HAMP CKB-CKM :
o | TIMPI KIT APOAT CCL23 ACY1 ~
CDK5.CDKS5R1 | CKB-CKM :
co o5 KT APOAL | AGYI
58 | CDK5.CDK5SRI | CKB-CKM 0.854
o | LI2AITIZ8 | KIT APOAl | SERPINFZ .
CDK5-CDK5R1 | CKB-CKM :
s KT APOAL CCT3 CDK5-CDKBRI | , o
HAMP CKB-CKM :
o | KT APOAL oL HEIE ACYT -
CDK5.CDK5R1 | CKB-CKM :
To o5 KIT CRM APOAT
62 | cDK5.CDK5RI | HINTI 0.854
o | TMPI o5 KTT APOAT | CDK5-CDKGRI | g 5o
CKB-CKM HINT1 :
o KIT CRM APOAT | T.BP
64 | Acy1 CDK5-CDKS5R1 0.854
o [ TP TE KIT CRM APORAT o
CCL23 CDK5 CDK5R1 '
o | ©5 KT ADOAT LBP CDK5-CDK5RI | |
FSTL3 CKB-CKM : :
a9 &5 KT CRM APOAL
67 | acy1 CDK5-CDK5R1 0.853
o LI2AILI2B | KIT APOAL | COL23
68 1 Lpp CKB-CKM 0.853
[ KIT ADOAL IBD ACY1 a3
CDK5-CDK5RI1 | CKB-CKM :
0 1 G5 KIT SO L LEp ACYI oo
CDK5-CDKSR1 | CKB-CKM :
e KiT APOAL LBP ACYI
1 ckB-ckM HINT1 0.853
=T APOAL 5P ACYI CDK5-CDKSRI | § o
FSTL3 CKB-CKM :
5 KIT KM APOAL | TBP )
" | CDK5-CDKSRI | HINT1 0-853
co 5 KT APOAl | CDKG-CDKGRI
74 0.853
CKB-CKM HINT1
= | Rt APOAT SERPINGZ | TLBP s
CDK5-CDK5R1 | CKB-CKM :
) 5 KT G APOAT '
"6 | coras ACY1 0.853
| TDATCEE KT APOAL CCTL23 ACYT s
CDK5-CDK5R1 | CKB-CKM ‘
5 | TIMIPI o5 KIT APOAT | CDK5-CDKBRI | oo
HAMP CKB-CKM :
B KIT APOAIL LED ACYI
™ | psTL3 CKB-CKM 0.853
e KIT CRM APOAT | SERPINE2 e
ACY1 CDK5-CDK5R1 :
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CCL23 CKB CKM SERPI NF2 0.859 39 CS ACYl 11.12A-11, 1213 CDK5-CDK5R1 KI'T
HAM? APOA | CKB-CKNI C3.23 0.859 40 'LIMP | LBP 05 ODK5-CDK5B.1 KI'T

CKB- CKNI APC/ A1 HINT | ccraa 0.859 - 41 C5 ACYl KIT CDK5-CDK5141 APOAl
CKB. CKM SERPI NF2 HI NT1 GCL24 0.859 42 05 LBP KIT ACY1l APOA 1 CDT45- CDK5R1
GDF11 CKB-CKM CCI L23 0. 859 43 05 ACYl KIT CDKO CDK5131 APOA1 SERPI NF2

CEl B-CKNI LBP 0. 859 FSTL3 C5 LBP KIT ACY 1 CKM CUM - ODK5R1 APQA |

HI NT] CCL23 0.859 45 05 AC Y1 IL12A -1 TT 211 CDK5- CDK5R1 KIT FI STI/3 APOAl

CKB-CKNI CCL23 0.859 16 05 ACY | KIT CDKS- CDKORI APOAl1 CKB- CKM CCL23 HI NTI
LBP 0.859 17 09 001, 22 %ab"h,BEG KEgnté&dYﬂ.orQ%%ugp%@ CDK5B. 1 APOA1 0. 859 48
05 CCL231TTE12A 11213 ACYT K kS -CDORER T APCAT CKB- CKMILECZ3AT: 850 49 09
ACYl 05 U§.1)|4HMQ].)KbR [TAKT T CKB- APOAT AHONIT1 | ACY1 0.853

CKB-CKM HINT1 :

o It APOAL LBD ACYI CDK5-CDKBRI | |
HAMP CKB-CKM :

o | o5 TIA LIS | KIT RPOAL | CDKS-GDKBRI | oo
FSTL3 CKB-CKM :

s RIT CRM APOAT | SERDPINEZ o
CCL23 CDK5-CDKS5R1 :

= | KIT CCT.23 L8P OV o~
CDK5.CDKS5R1 | CKB-CKM :

Co T5 KT CIM APOAL

86 | coras CDKS5-CDK5R1 0.852
5 KT ADOAT CCLE3 ACYI )

87 | psTL3 CKB-CKM 0.852

= | KiT APOAL CCL23 CDK5-CDKGRI | o o
FSTL3 CKB-CKM :

oo | TTMPI 5 KIT 5P ACYI -
CDK5-CDK5RI | CKB-CKM ‘

5 KT CKM APOAT | OCL23

90 1 Lep CDK5-CDKSR1 0.852

| KIT APOAT SERPINF2 | CDK5-CDKGRI | o o
CKB-CKM HINT1 :

oy | LI2AILIZB | KIT ADOAT COL3 LBD e
CDK5 CDK5R1 | CKB-CKM :

o | 58 KIT ADOAT 5P CDKE-CDKGRI | |
HAMP CKB-CKM ‘

or | TRATIIE KT APOAT SO BE ACYI e
CDK5-CDK5R1 | CKB-CKM :

5 KIT ADOAL CCLo3 ACYI

% | cKB-CKM HINT1 0.852

o | KIT CRM APOAL | CCL23 o
CDK5-CDK5R1 | HINT1 :

o | B TI2AILIZ8 | KIT LBD ACYI -
CDK5-CDKSRI | CKB-CKM :
TIMPL 5 KT APOAT | LBP

98 1 acyi CKB-CKM 0.852
TIMDT e KIT CRM APOAT ‘

91 Acv1 CDK5-CDK5R1 0.852

g | TIMPT KIT APOAT GOLo3 ACYI o2
CDK5-CDKSRI | CKB-CKM

Table 27: Panels of 8 Biomarkers
Markers Mean CV AUC

o KT APOAT CCL23 LBP 564
ACY1 CDK5-CDKSRI | CKB-CKM :

S (s TTAZAILIZE | KIT APOAT | GCTL.23 a0t
ACY1 CDK5-CDK5R1 | CKB-CKM :

. |55 KIT APOAT CCL.23 LEP o
ACY1 CDK5-CDKSR1 | CKB-CKM :
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001, 23 0.858 50 09 APCA1 05 00L23

0.858 51 05 CDK5-CDK5R1 KI'T FSTL3 APQAI

CS A Cvl.

| L12A-1L12B CDKS- CDK5R1 KI T HANK

ACY1 0.8

ACY1 KI'T CDK5- CDK5R1 APCA1 HAM? CCL23 0K13- CKM LBP 0.858 54 05 ACY1
2A-11.12B ODK5-CDI C5R. 1 KIT FSTL3 APQA |

1,1P 09 ACV] KIT CDK5- CDK5R1 APOQA |
CCL23 KI'T ACYI

CK M CDK5- CDK5R1 APQA |
previ ous page Markers Mean CV AUG S |

| L12A41/ 1211 ACY1 KIT C, DK5- CDK5141 CKM
HAM? CCL23 CKB- CKNI
APO Al

58 52

CKB- CKM CCL23 B858 53 CS

L |

CKB- CEM 001, 23 0.858 55 TIM? |

CKB- CKM 001.23 0_858 56 09 CCL23 05
0.858 Table 28 -
TIMP |

conti nued from
AOY1 05 CD K5-CDK5R1 KIT FSTU

APOAL 01(13- CKM LBP 0. 858,,88,/05. SER.BIMNER oMU ACHYE APOA | 011K5- CD. K5R |
CKB-CKM0CE23— 07858 59

ODK5

IAMP

CHF | | MR 1 bl:l'(l-l NFZ U5 UUL, 2o | MedfeX
CHK5R. 1 K%K TTHB: CKM ARDATL 0. 858180 Cb ACYAr&rir (QPPGB- CDKSRIAPOA 1 H
SERPI NF3 B\CKM 00T 305888584 1 CHE-CH0IL 23 ‘
5 TIMP1 Chs IL12A-IL12B KIT APOA1 0.863
ACY1 CDK5-CDK5R1 | CKB-CKM ’
6 TIMP1 Cs KIT APOA1 CCL23 0.863
ACY1 CDK5-CDK5R1 | CKB-CKM )
7 C5 IL12A-IL12B KIT APOA1L LBP 0.862
ACY1 CDK5-CDKSR1 | CKB-CKM '
3 TIMP1 Cs5 KIT APOAL SERPINF2 0.862
ACY1 CDK5-CDK5R1 | CKB-CKM )
9 Cs IL12A-IL12B KIT APOA1 CCL23 0.862
ACY1 CDK5-CDK5R1 | CKB-CKM )
10 C5 KIT APOA1 SERPINF2 | CCL23 0.862
ACY1 CDK5-CDK5R1 | CKB-CKM ) )
1 C5 KIT APOAL CCL23 SERPINI'2 0.861
ACY1 CDK5-CDK5R1 | CKB-CKM '
12 TIMP1. C5 KIt APOA1 LBP 0.861
ACY1 CDK5-CDK5R1 | CKB-CKM ’
13 Cbh KIT APOAL LBP ACY1 0.861
CDK5-CDK5R1 | FSTL3 CKB-CKM ’
14 Ch [L12A-IL12B KIT APOA1 CCL23 0.861
LBP CDIK5-CDK5R1 | CKB-CKM )
15 C5 KIT APOA1 CCL23 LBP 0.860
CDK5-CDK5R1 | CKB-CKM HINT1 '
16 C5 KIT APOA1 CCL23 ACY1 0.860
CDK5-CDK5R1 | CKB-CKM HINT1
17 Cs IL12A-IL12B KIT APOA1 ACY1 0.860
CDKS5-CDK5R1 | FSTL3 CKB-CKM . )
18 C5 IL12A-1L12B KIT APOAL SERPINF2 0.860
ACY1 CDK5-CDK5R1 | CKB-CKM ’
19 C5 KIT CKM APOA1 CCL23 0.860
LBP ACY1 CDK5-CDK5R1 )
20 Cb5 KIT APOA1L CCL23 CCL23 0.859
ACY1 CDK5-CDK5R1 | CKB-CKM )
21 Cs KIT APOA1 CCL23 ACY1 0.859
CDK5-CDK5R1 | HAMP CKB-CKM )
2 C5 KIT APOA1 SERPINF2 { LBP 0.850
ACY1 CDK5-CDK5R1 | CKB-CKM ’
93 C5 KIT APOA1L CCL23 ACY1 0.859
CDK5-CDKSR1 | FSTL3 CKB-CKM ’
94 TIMP1 C5 IL12A-IL12B KIT APOA1 0.859
CCL23 CDK5-CDK5R1 | CKB-CKM )
95 Cs KIT APOAL1 CCL23 ACY1 0.859
CDK5-CDK5R1 | HAMP CKB-CKM o
% Cs IL12A-IL12B KIT APOAL CCL23 0.859
LBP CDIK5-CDK5R1 | CKB-CKM s
o7 C5 KIT APOA1 CCL23 ACY1 0.859
CDK5-CDIK5R1 | FSTL3 CKB-CKM )
28 TIMP1 C5 KT APOA1L ACY1 0.859
CDK5-CDK5R1 | HAMP CKB-CKM ’
929 Cs IL12A-IL12B KIT APOA1 SERPINE2 0.859
© 1 CCL23 CDK5-CDK5R1 | CKB-CKM o
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| TI 2A-1L1212 | ..

BP MI ACY1 d air

CDK5- ODK5R1  APQAI

ODM CDK5R1 KI'T HAMP APOA1 CK13- CKM 00L23 0. 858 63 C5 ACYI

APOAl1 FSTL3 SERF

| NF2 CKTI - OKM 00L23 0. 858 64

0. 858 62 TEMPI

ACYI

CS

MI' CDK5- Cl RK511 1

I LNI P1 001, 22 05 SERPIN F2

KIT ACYl CKM ODI SS-CDK5R1 A POA 1 0.858 65 CS 011K5-CD K511,1 KIT FSTL3
C5 CD K5-CDK5R1 KI'T

APOA1 HA MP LBP CKB- CKM ACY1 0. 858 66 Tl MP1 ACYI
CKB- CKM APOA1 WMN T1 00L23 0.858 67 TI MP1 ACY |
CKB- CKM 00023 0. 858 68 TI MPI
Ml CKB- CKM APQAI .

APO Al

H NT1

LBP 0.838

T =i HAVRIAPORIA UK
&suu ACYT T&E UDK5- CDKB& KI' T B2CKM AE’P)Al HI 3859
ACY1 CKB-CKM HINTI -
a1 | €9 C5 KIT CKM APOA1 0.850
CCL23 ACY1 CDK5-CDK5R1 o
39 | €9 KIT APOAL CCL23 LBP 0.850
ACY1 CDK5-CDK5R1 | CKB-CKM O
a3 | €9 C5 KIT APOA1 CCL23 0.850
ACY1 CDK5-CDK5R1 | CKB-CKM :
91 | C5 KIT APOAL ACY1 CDK5-CDKBRI | oo
FSTL3 HAMP CKB-CKM :
g5 | TIMP1 C5 KIT APOAL CCL23 0.858
LBP CDK5-CDK5R1 | CKB-CKM :
56 | ©° KIT APOAT LBP ACY1 0.858
CDK5-CDK5R1 | CKB-CKM HINT1 )
47 | ©5 IL12A-IL12B KIT APOAL ACY1 0.858
CDK5-CDK5R1 | HAMP CKB-CKM :
g3 | TIMP1 C5 KIT APOAT SERPINF2 0.858
CCL23 CDK5-CDK5R1 | CKB-CKM )
30 | TIMP1 5 IL12A-1L12B KIT APOA1 0.858
CCL23 CDK5-CDK5R1 | CKB-CKM ‘
10 | €8 KIT APOAL SERPINF2 | CCL23 0.853
CDK5-CDK5R1 | CKB-CKM HINT1 :
41 | TIMPI C5 KIT APOA1 CCL23 0.858
LBP CDK5-CDK5R1 | CKB-CKM :
1 | 05 IL12ACIL12B KIT APOA1 CCL23 0.858
LBP ACY1 CKB-CKM :
43 | C5 KIT APOAL SERPINF2 | CCL23 0.858
LBP CDK5-CDK5R1 | CKB-CKM :
4 | OB KIT CKM APOAIL SERPINF2 0.857
LBP ACY1 CDK5-CDK5R1 )
45 | TIMP1 C5 KIT APOA1 CCL23 0.857
CDK5-CDK5R1 | CKB-CKM HINTI1 :
6 | 0 KIT APOAL CCL23 SERPINF?2 0.857
LBP ACY1 CKB-CKM ;
47 | TIMPI C5 KIT APOA1 ACY1 0.857
CDK5-CDK5R1 | CKB-CKM HINT1 ‘
5 | O IL12A-IL12B KIT APOAL CCL23 0.857
CDK5-CDK5R1 | CKB-CKM HINT1 :
10 | C° KIT APOAT CCL23 ACY1 0.857
CDK5-CDK5R1 | CKB-CKM HINT1 :
o | C5 KIT CKM APOAL CCL23 0.857
SERPINF2 ACY1 CDK5-CDK5R1 :
51 C5 KIT APOAL SERPINF2 | ACY1 0.857
CDK5-CDK5R1 | HAMP CKB-CKM : :
e | C5 KIT APOA1 GDF11 CCL23 0.857
ACY1 CDK5-CDK5R1 | CKB-CKM :
53 | TIMPI C5 IL12A-IL12B KIT APOAIL 0857
LBP CDK5-CDK5R1 | CKB-CKM :
" 9 C5 KIT APOAL1 CCL23 0.857
ACY1 CIKB-CKM HINT1
55 TIMP1 5 KIT APOA1 ACY1 . 0.85T
CDK5-CDK5R1 | FSTL3 CKB-CKM :
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09 CD1C5- CDKS5R1 KI'T LI AMP
00023 05 LBP 14, 12A-1T12B CDK5- CDTC5R1
0.858 69 05 ACY1 KIT CD K5-CDK5R1 APO A 1 CKB- CKM GDF11

CCL23 0.8
CKB- CKM 58 70 05 %%5270;%%?13“111611 fL(l'n:l‘ pév;lbq

;%;g’le FST03 KIT IT AMP APQA 1

- CKM



LBP 0.858 73 T1IMP | AOY1l C5 CDK. 5 CDKS5RI KI'T PSTL3 APCA1 CKB- CKM 0CL23
0.858 74 05 AC Y 1 IL12 A-1L12B CD K5-CDK5111 KIT HAMP APOA1 CKB- CKM LBP
0.858 75 TINAP | ACYl C5 ODK5-CDK5R1 MI' CKB- CKM APOA1 HI NT1 LBI' 0.858 76
TIMPI 0CL23 05 ACY1l KIT CDK5- CDK5R1 APOAl1 CKB- CKM ODF11 0.858 77 09 LBP 05
011K5-CDK5R | KIT 01(13-CKM APOA1 I TINTI 001,23 0.858 78 05 C01_023 KI T
LB1' CKM ACY1l APQAI O0ODK5-0DK5R1 SERPINF2 0.858 79 CD LBI' H 2A-IL 12B ACTT
KI'T CDK5- CDK5R1 APOAl1 OK11- CKM 001, 23. 0.858 80 TIMP | 00023 05 CD

K5- CDK5R1 1142A-if | 2B HAWP KI T CK13- CKM APOA1 0.858 81 05 LBP KIT ACY 1

APO A | CDKS-C, DK5R1 GDF1d, (KB~ ORI D230 858 18329 OCL23 05 ACYL KI T

0DK5- CDIfCSRE—CKMHAMPAPCAI 0. 85&ers 1abt € 28 - continued fTeompEeWw@s page
Mar ker s ﬁamw ALTCT83 05 COLZBIIL 1 ZArheoAr 2BCcARYL MIT CD,K5- CDKSR1L A POA
| 01413-CRMIGPE1]1 5 | ACvI CKB-CKM s
o | O9 5 KT CRM APOAT e
CCL23 CDK5-CDK5R1 | HINTI :
= | 5 KIT APOATL SERPINF2 | ACY1 .
CDK5-CDK5R1 | FSTL3 CKB-CKM :
o | 5 KT CRM APOAT | OCL23 ae
LBP ACY1 CDK5-CDK5R1 :
PR KiT APOAT 5P ACYT ppos
CDK5CDKS5R1 | HAMP CKB-CKM :
o | LI2ATLIIB | KIT APOAL GCLo3 I8P -
ACY1 CDK5-CDK5R1 | CKB-CKM :
o KT APOAIL SERPINTZ | COL23 -
LBP ACY1 CKB-CKM :
e 5 KT APOAL | CCLI3 -
LBD CDK5-CDKSRI | CKB-CKM :
o1 | TIMPT co KT APOAT | CCL23 o ons
ACYL CDK5-CDK5R1 | CKB-CKM :
o | TIMPL 5 KT CRM ATOAL o
CCL23 ACY1 CDK5-CDK5R1
o | 5 KT CRM ADOAT 085
COL23 CCL23 CDK5-CDK5R1 :
o 5 IL12AILIZE | KiT APOAT | SERPINE? one
LBP CDK5-CDK5R1 | CKB-CKM :
e |08 TLIAILIZE | KIT APOAT | T.BD e
CDK5-CDK5R1 | HAMP CKB-CKM :
oo | TIMPI TLIAILIZE | KIT APOAL | LBP -
ACY1 CDK5-CDKSR1 | CKB-CKM
oo TLIPAILIOB | KIT APOAl | CCL.23 ot
CDK5-CDK5R1 | HAMP CKB-CKM :
| TP o3 KIT APOAL | GDFI1 -
ACY1 CDK5-CDK5R1 | CKB-CKM :
a9 s KT CIM APOAT
2| coras ACY1 HINTI 0.856
9 5 KIT CRM ADOAL
1 cones ACY1 CDK5-CDK5R1 0.856
[ TP 5 KT APOAT | CCi23 o
ACY1 CKB-CKM HINT1 :
= |0 LA TLIZE | KIT ADOAT | LBP -
CDK5-CDK5R1 | FSTIL3 CKB-CKM :
5 | TIVPT KT APOAT GCLo3 IBP o
ACY1 CDK5-CDK5R1 | CKB-CKM :
. o 5 KT CRM oo
APOAL CCL23 CDK5-CDK5R1 '
= KT CRM APOAL | CCLZ3 s
LBP CDK5-CDK5R1 | HINTI :
o | G5 KIT CRM APOAL -
LBP ACY1 CDK5-CDK5R1 :
o | KT CRM ADOAL | CCL23 e
SERPINF2 LBP CDK5-CDK5R1 :
o |09 KT M APOAL | CCLE3 o850
LBP ACY1 CDK5-CDK5RI :




0.88 84
Q -

L |

ACY!
ACV] .

09 LBP
LBP KI'T

9

L |

ACY1 05 CM45-0DK5111 KIT HAVP Al ' OA1 CKB- CKM 001, 23 0.8.57 85

2A-11,12B 151Th KIT AC Y1 APQAI

COL23 C5 ACY1 KIT CD K5-CD145R1 APOAl1 CKB-
LBP I L12A-1L12B AC Y1 -MI CKB- CKNI

CKI VI

SERPI NT72 0. 857 86 05
APOAl1 11I NT1 CCL23 0.857 87 05 -
CKB- CKM SEP PI M 72

00L23

: 0. 857 88 C5 00L23
11, 12A-thin LBP KI T CDK5- CDK5SR1 APCA 1 CKB- CKM C0L23 0.857 89 C5

CDK5- CDT45R1 KI T FSTL3 APOA1 CKB CKM ClI C. 1,23 HI NT[ ACY1 0.857 90 TIMPIL

| L12A-1L12B CODK5-0014511.1 KIT |1 A MP APOM CKB- CKM LBP 0857 91 C5
2A-11L1213 CDK5-C, DK5R1 KIT ESTL3 APOA1l 01(13-CKM SERPI M72 0. 857
92 TIMP1 8EPPINI 72 05 AC\&[

T ACY1—CKM-CDK5 M n%%%-‘#\uﬁg f q.%llrér%xﬁ‘wé)pggn Gf?—lcflyl 9 n.rl Q,\?S? 93
ARSI i 579N a@@23 05
COREE0DSTTL A5 ORAERCK 31<r1u'\|w SERPINRZ 0 8573 Py
LBP ACY1 CKB-CKM o
33 Ch KIT APOAIL CCL23 LBP 0.856
CDK5-CDK5R1 | CKB-CKM HINT1 :
84 Ch KIT APOA1 CCL23 LBP 0.856
CDK5CDK5R1 | FSTL3 CKB-CKM :
g5 Cs 1L12A-IL12B KIT APOA1 SERPINEF2 0.856
CCL23 ACY1 CKB-CKM !
36 TIMP1 Ch KIT APOA1 CCL23 0.856
CDK5-CDK5R1 | CKB-CKM HINT1 :
87 1L12A-11.128B KIT APOA1 LBP ACY1 0.856
CDK5-CDK5RI1 | HAMP CKB-CKM :
33 TiMP1 C9 KIT CKM APOA1 0.856
CCL23 ACY1 CDK5-CDK5R1 !
39 C9 ChH KIT CKM APOA1 0.856
ACY1 CDK5-CDK5R1 | HINTI :
90 Ch IL12A-IL12B KIT CIKM APOA1 0.855
CCL23 ACY1 CDK5-CDK5R1 ’
91 C9 C5 KIT . APOA1 LBP 0.855
ACY1 CDK5-CDK5R1 | CKB-CKM :
9 Ch KIT CKM APOA1 SERPINE2 0.855
CCL23 ACY1 CDK5-CDK5RI1 | . !
03 C9 Ch TL12A-IL12B KIT CKM 0.855
APOAL CCL23 CDK5-CDK5BR1 ’
94 TIMP1 Ch KIT APOAL CCL23 0.855
CDK5-CDK5R1 | HAMP CKB-CKM '
95 Ch KIT CKM APOA1 CCL23 0.855
ACY1 CDK5-CDK5R1 | FSTL3 :
96 TIMP1 C5 IL12A-11.12B KIT APOAL 0.855
: CDK5-CDK5R1 | HAMP CKB-CKM ’
o7 C9 CH KIT APOA1 CCL23 0.855
: LBP ACY]1 CKB-CKM ’
08 C9 C5 KIT APOA1 CCL23 . 0.855
ACY1 CDK5-CDK5R1 | CKB-CKM :
99 C9 Ch KIT CKM APOA1 0.855
CCL23 LBP CDK5-CDK5R1 ’
100 C9 7 KIT APOA1 CCL23 ACY1 0.855
CDK5-CDK5R1 | HAMP CKB-CKM
Table 28: Panels of 9 Biomarkers
Markers Mean CV AUC
1 Ch IL12A-1IL12B KIT APOAl CCL23 0.864
LBP ACY1 CDK5-CDK5R1 | CKB-CKM :
9 Ch 1L12A-1L12B KIT APOA1l CCL23 0.864
LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’
3 C5 KIT APOA1 SERPINF2 CCL23 0.863
LBP ACY1 CDK5-CDK5R1 | CKB-CKM :
4 TIMP1 C5 KIT APOA1 CCL23 0.863
LBP ACY1 CDK5-CDKSR1 | CKB-CKM :
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95 - TEMPI

| L12A-1L128

APO A |
0.857 96 09 LBP 05 ACY |
KI'T CDK5-CDI C5R1 APQA |

ACYI

C5 C0L23

I LI 2A- 111213 ACY |
KIT CDK5- CDK5R1 CKM HI NT] .

HA MP CO-L23 CKB- CKM SERPI NF2 0. 857 98 05 CCL23

Ml CDK5- CDR514. 1 APOAl 0K13- CKM CDF11 0.857 99 09 00L23 05

LBP KIT ACY 1 CKM CD145-08K5111 APOAl 0.857 100 TI MP1 -

KI' T CDK5- CDT451-1] CKM
APOA1 0.857 97 05 ACYl

CDK5- CDK5R1 05
ESTL3 KIT. HANI P APOA1 CKB- CKM ACY1 0.857 Table 29: Panels of 10

Bi onar kers Markers Mean CV ALIC 1 05 00123
C BK5-0D1-45R 1 8ERPINE2 CKB-CKM 0.86'3 2 TI M |

ACY1l KIT CD145- CDK5141 AP 28CKBnmEKMaGr &8 3reltoud bAR |

| L12A-11L1213 LBP KIT ACYL APQA 1
00123 05 LBP I L12A-1LI2B
00123 05 11Th

| L12A- 1171213 ACYI KI'T CDR5-0DKGREsA POA T~ CKB- CKNE 0. 862] Bicdd (APAUSHRPI NF2
05 LBP TL-T] VA I-1-,7d5 2B ACYIIKRANLCB KHXCTDKS5R1 APOAIALOKILBs:¢ KM 0.862 5 Ca
LBP KI T |ACYICHROA| X1 CDECS TICPKSEMORNESK KRB CR) | 00128 HI NTL_0 862
s | TIMPL 5 LI2AIL2B | KIT KPOAY T o gee
LBP ACY1 CDK5-CDK5R1 | CKB-CKM '
B e KIT APOAIL CCL23 LBP 0,862
ACY] CDK5-CDK5R1 | CKB-CKM HINT1 '
s | C5 KIT APOAL CCL23 SERPINFZ | oo
LBP ACY1 CDK5-CDKS5R1 | CKB-CKM '
o | TIMPI Cs LI2AILI2B | KIT APOAT |, a6o
CCL23 ACY1 CDK5-CDIK5R1 | CKB-CKM '
o | TIMPI 5 KIT APOAT SERPINFZ | oo
CCL23 ACYI1 CDK5-CDK5R1 | CKB-CKM '
1, | TIMPI C5 KIT APOAIL SERPINFZ | oot
LBP ACY1 CDK5-CDKS5R1 | CKB-CKM ‘
1o | TIMPI G5 I2AT0128 | KIT APOAL | g1
SERPINF2 ACY1 CDK5-CDK5R1 | CKB-CKM '
13 | €5 LIZAILI2B | KIT , APOAL SERPINFZ | oo
CClL23 ACY1 CDK5-CDK5R1 | CKB-CKM ‘
14 | TIMPT a5 KIT APOAL CCL23 0.861
LBP ACY1 CDK5-CDK5R1 | CKB-CKM '
15 | TIMPIL G5 KIT APOAL CCL23 0,861
ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 '
6 19 C5 KIT APOAT CCL23 0,861
LBP ACY1 CDK5-CDK5R1 | CKB-CKM -
| ©5 ILIZA-ILI2E | KIT APOAT SERPINF2 | oo
CCL23 LBP CDK5-CDK5RI | CKB-CKM ‘
g | TIMPI 5 LIZALI2B | KIT APOAT | ;a6
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ‘
o | 5 KIT APOAL CCL23 LBP 0.861
ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM '
50 | TIMPI C5 KIT APOAT CCL23 0861
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM '
o1 | TIMPI 5 KIT APOAT CCL23 0.860
SERPINF2 ACY1 CDK5-CDK5R1 | CKB-CKM '
o | 5 KT CKM APOA1 CCL23 0.860
SERPINF2 LBP ACY1 CDK5-CDK5R1 '
oz | 5 TI2AIL12B | KIT APOAT LBP 0.860
ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM '
o | C5 KIT APOAI CCL23 I8P 0.860
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM '
o | 5 IZ2AILIZE | KIT APOAL SERPINF2 | oo
LBP ACY1 CDK5-CDK5R1 | CKB-CKM '
o6 | C5 TI2AIL12B | KIT APOAL CCL23 0.860
SERPINF2 ACY1 CDK5-CDK5R1 | CKB-CKM '
o7 | 5 KIT APOAT CCL23 T3P 0.860
AcY1 CDK5-CDK5R1 | FSTL3 CKB-CKM '
og | TIMPI C5 KIT APOAT COL23 0.860
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM :
o0 | G5 KIT APOAT CCL23 COL23 0,860
LBP ACY!L CDK5-CDK5RI1 | CKB-CKM '
50 | TIMPI 5 MI2A-TL128 | KIT APOAT | a0
CCL23 LBP CDK5-CDK5R1 | CKB-CKM '
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Tabl e 29 - continued from previous page Markers Mean CV AUC 6 C5 SERPI NF2

11, 12A-1L12B 1. 131) KIT ACYI
SERPI NE2 C5 LEH

APOA1 CDK5- CDK5R1 CCL23 CKB-CKM 0.862 7 ttnrl
KIT ACYl APOAl CDK5- CDK5111 CCL23 CKB- CKM 0. 862 8 TI MPI

LBP C5 ACY1l KIT CDK5-CDK5111 APO A 1 CKB-CKM CCL23 HI NT1 0.862 9 TEMPI
CCL23 C5 LBP KIT ACY1l APOAl CDK5-CDK5 1 SERPI NF2 CKB-CKM 0.861 10 C9 LBP C5
AC Y1 KIT C 19K5- CDK5R1 APOA1 HAMP CCL23 CKB-CKM 0.861 11 CO SERPI NP2 C5
CCL23 KI'T ACY1l CKM CDK5-CDI K511.1 APQA |

| L12A-1i,12B LBP KI T ACYI

H NT] 0.861 f 2 C5 CCL23

APO A 1 CDK5-CDI C5R1 CCL23 CKB-CKM 0.861 13 C5

LBP ILI 2 A-TL12B ACY1l Kl 4, ¢Dkb- (IRl AR dvidBageKM CC_1L23 HI NT | 0. 861
LI 09 LIMGCSAC Y T KI'T COrC5-oKeERT APOAT CKB- CKM CCLZ3 WiMahn OVAULL] 15
TI MP1 SHRPI CS CCLZ3 | L12A-1]IkIPB ACY1| KKN CDK5- COKBRL ARPQ,A | CKB- CKNI
0.861 16 _TLMSWS CCl23 49X9 | Bp (SPAEYRKHRE THENKS. CDKER__ | APOA1 _CKB-CKM 0. 860
17 39 TIMP1 5 KIT APOA1 SERPINE2 0.860
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
33 C9 Ch5 KIT CKM APOA1L 0.850
SERPINF2 CCL23 ACY1 CDK5-CDK5R1 e
34 TIMP1 C9 C5 KIT APOA1L 0.859
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM o
35 C5 KIT APOAL SERPINE2 CCL23 0.859
LBP CDK5-CDK5R1 | CKB-CKM HINTI1 .
36 TIMP1 c9 C5 KIT CKM 0.859
APOA1L CCL23 ACY1 CDK5-CDK5R1 o
37 C5 IL12A-IL12B KIT APOAL CCL23 0.850
LBP CDK5-CDK5R1 | CKB-CKM HINT1 ’
33 C5 KIT APOAL CCL23 SERPINF2 0.850
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM ’
39 C5 IL12A-IL12B KIT APOAL1L CCL23 0.859
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
40 TIMP1 C5 KIT APOAl CCL23 0.859
LBP CDK5-CDK5R1 | CKB-CKM HINT1 '
41 C5 KIT APOAlL SERPINE?2 CCL23 0.859
ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 RS
42 C5 KIT APOAL GDF11 CCL23 0.859
LBP ACY1 CDK5-CDK5R1 | CKB-CKM '
13 C5 KIT APOA1 SERPINEF2 LBP 0.859
ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM ’
4d C5 KIT CKM APOA1L CCL23 0.859
LBP ACY1 CDK5-CDK5R1 | HINT1 ’
45 C5 IL12A-1L12B KIT APOA1L CCL23 0.859
ACY1 CDIK5-CDK5R1 | FSTL3 CKB-CKM o
46 C5 KIT APOA1 CCL23 LBP 0.859
ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 ’
47 C9 C5 KIT CKM APOA1 0.859
CCL23 LBP ACY1 CDK5-CDK5R1 '
48 C5 IL12A-IL12B KIT APOA1 CCL23 0.850
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM '
49 C9 C5 KIT APOA1L CCL23 0.858
) ACY1 CDK5-CDKS5R1 | CKB-CKM HINT1 '
50 C9 C5 IL12A-IL12B KIT CKM 0.858
APOA1 CCL23 ACY1 CDK5-CDK5R1 ’
51 C5 KIT APOA1 CCL23 ACY1 0.858
CDK5-CDK5R1 | FSTL3 HAMP CKB-CKM ’
59 C5 IL12A-IL12B KIT APOA1 CCL23 0.858
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM '
53 C5 KIT APOA1 CCL23 LBP 0.858
ACY1 CDKS5-CDK5R1 | HAMP CKB-CKM ’
54 C5 IL12A-1IL12B KIT APOAL CCL23 0.858
ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM ’
55 TIMP1 C9 KIT APOAL CCL23 0.858
LBP ACY1 CDK5-CDK5R1 | CKB-CKM : ’
56 C9 C5 KIT CKM APOAL 0.858
CCL23 CCL23 ACY1 CDK5-CDK5R1 ’

160



| 1MP1 CCL23 C5 ACV] ILI2A-1LL2B CDK5 -CDK5R. 1 KIT 1-1- AMP APOA1 CKB- CKM
0.860 18 C19 - SERPINF2 CS CCL23 KIT LBP CKM ACYl APOAl1 CD K5- CDK5R |
0.860 1 9 TIMP 1 . Cel-323 C.5 ACY 1 KIT CDKS- CDK5B1 APOA1 CKB - CKM
SERPINF2 | |INT1 0.860 20 C5 LEP KIT ACYl APOAl1 CDK5- CDK5R1 CM | CKB- CKN1
GCL23 HI NTI 0.860 21 C5 LBP IL I 2 A-1LI2B ACYl KIT CDK5- CDK5R1 APOAL
ESTI: 3 CCL23 CKB-CKN1 0.860 22 C9 C 1CL23 C5 LBP KIT ACV] CKM CDK5- CDK5R1
APOAL1l TTI NTI 0.860 23 CO APOA1 C5 OCL23 11.12A--1LI2B LBP KIT ACY] CKM
CDK5-CDICR 1 0.860 24 C5 LBP I L12A-1L1213 ACYlI KIT CDK5-CD-K5111 APOAl

RAMP ) ' )
CCL23 CKB- CKM 0. 860 fagh C?S. 0 qugls&ég‘:}g%exé |u1P 5- CDK5R1 CKM CKB- CKM

Apm | | IL\I':II:’I n oc:n ’")E! f"l: R 5 ‘%QF@VAHA Al RANP
CCL23 B OKiiiBr 860 2¢:CoO (Jmmzd CS CBRp&ATT EEH.)I KSR KM CKB- ICKM
APOAL | 1|1 NTIAc¥1860 28 @85 LBRIKI| FSAGY1 CKB-CKM =
s3 | C° KIT APOAIL GDF11 CCL23 0.853
SERPINF?2 ACY1 CDK5-CDK5R1 | CKB-CKM :
s | TIMPI C5 L12A-IL12B KIT APOAIL 0,853
SERPINF2 CCL23 CDK5-CDK5R1 | CKB-CKM :
60 | C5 KT APOAIL SERPINF2 CCL23 0.855
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
61 | Co TLI2AIL12B KIT CKM APOA1 0,858
CCL23 LBP ACY1 CDK5-CDK5R1 :
62 | TIMPI 5 KIT APOAT CCL23 0.858
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
63 | 5 KIT APOAT SERDINE2 CCL23 0.858
ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM :
61 | TIMPT C5 KIT CKM APOAL 0.855
CCL23 SERPINF2 ACY1 CDK5-CDK5R1 :
6 | C5 KIT APOAL LBP ACYI 0.858
CDK5-CDK5RI | FSTL3 HAMP CKB-CKM :
o6 | TIMPI 5 KIT APOAT CCL23 0.853
ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 :
o7 | TIMP1 C9 KIT APOAL CCL23 0.853
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
6s | TIMPI C5 IL12A-1L12B KIT APOAI 0.858
CCL23 LBP CDK5-CDK5R1 | CKB-CKM :
5o | OB KIT APOA1L GDF11 CCL23 0.858
ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 :
70 | ©5 ILI2A-IL12B KIT APOA1L ACYL 0.858
CDK5-CDK5R1 | FSTL3 HAMP CKB-CKM :
71 | TIMPT C5 KIT APOAL LBP 0.958
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
7 | €9 c5 KIT APOAT LBP 0.858
ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 :
73 | TIMPI C5 KIT APOA1L CCL.23 0.858
ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM :
71 | C5 [L12AIL12B KIT APOAL LBP 0.958
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
75 | TIMPT C5 KIT APOA1L LBP 0.853
ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 '
76 | TIMP1 C5 KIT APOA1L GDFI1 0.858
CCL23 ACY! CDK5-CDK5RI1 | CKB-CKM :
e c5 KIT APOAT CCL23 0.858
LBP CDK5-CDK5R1 | CKB-CKM HINT1 :
73 | O KIT CKM APOAL SERPINF2 | ;oo
CCL23 LBP ACY1 CDK5 CDK5R1 :
79 | O TL12A TL12B KIT APOAL CCL23 0.858
" | LBP ACY1 CDK5-CDKS5R1 | CKB-CKM '
20 | TIMPI C5 IL12A-IL12B KIT APOAL 0.858
CCL23 CDKS5-CDK5R1 | HAMP CKB-CKM :
s | C° KIT APOA1 GDF11 CCL23 0.858
LBP ACY1 CDK5-CDK5R1 | CKB-CKM :
gy | ©9 C5 KIT CKM APOAL 0.858
CcCL23 ACY! CDK5 CDK5R1 | HAMP :
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APOAl1l CDK5- CDK5R1 SER. PI NF2 HAMP CCL23 CKB- CKNI
ACY] C5 CDK5--CDK5R1 KI' T CKB- CKM APOAL HINT | 0.860 30 TIMP | CCL23 CS ACY
1 IL12A-1L | 213 CDK5-CIDKSR1L KIT RAMP A POA1 CKB-CKM 0.860 31 C9 - CCL23
C5 LBP KIT ACYl APO Al CDK5- CDK. 5R1 SERPI NF2 CKB- CKM 0. 860 Table 29
continued from previous page Markers Mean CV AUC '3 2 TI MM SERPIN K2 C5 ACY
1 11,1.2 ALUM CDK5- CDK5R1 KI T HAMP APOAL CKB-CKM 0.860 33 Cii LBP I L12ALL

| 2B ACYl KIT CDK5-CD K511. | APQAl ESTL3 CCL23 CKB-CKM 0.859 31 CS CCL23
Kr!' LISP APOAL ACYlI CCL23 CDK5- CDK5111 SERPI NP2 CI Cl-CK114 0.839 35 C9
CCL23 CS I SBP I L12A -11, 112 APOAl1 CKB- CKM 0. 859 36

0.860 29 TIMP | CCL23 C9

TIMP 1 = ss 5 CkV—tiNT T 085837 T MP
| LI SP CS AGY T TTt127 ILIIZAJ-ILILQBLHKB[MbHJ. KEFoAT AVP AFTATL CK M 0.859 38
TIMP 1 CﬁﬁE&C@S SERPI|ME2! | L | 2ACDKL-CHKSRB| AGYIKKI T ICDK5- EF—%%KAPOAl CKB- CKM
0. 859 39 JI|M°P-1 CCL23> KIT APOAL CCL23 0.857
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
g5 | €9 5 KIT APOAL SERPINFZ |  oor
CCL23 ACY1 CDK5-CDK5RI | CKB-CKM :
g6 | Co IL12A-IL128 KIT APOAL CCL23 0.857
LBP ACY1 CKB-CKM HINTI1 :
g7 | C5 12A 1128 KIT APOAL SERPINFZ | oo
CCL23 LBP ACY1 CKB-CKM :
a3 | Co IT12A-IL12B KIT APOAL CCL23 0857
CCL23 I.BP CDK5-CDK5R1 | CKB-CKM :
g0 | Co KIT APOAIL CCL23 ACY1 0857
CDK5-CDK5SR1 | FSTL3 CKB-CKM HINT1 :
00 | TIMPT LI9A-IL12E KIT APOAL I.BP 0.857
ACY1 CDK5-CDK5RI1 | HAMP CKB-CKM :
ol | 5 MA2AI1,128 KIT APOAL SERPINFZ | oo
ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM :
oz | TIMPI 5 KIT APOAL GDFI11 0857
SERPINEF2 ACY1 CDK5-CDK5RI1 | CKB-CKM :
03 | 9 KIT CKM APOAL CCL33 0.857
LBP ACY1 CDK5-CDK5RI | HINT1 :
o1 | TIMPI 633 KIT APOAL SERPINF2 | oo
CCL23 LBP CDK5-CDK5R1 | CKB-CKM :
o5 | TIMPI 5 L12A-IL12B KIT CKM 0.857
APOA1 CCL23 ACY1 CDKS5-CDK5R1 :
o6 | C9 s KIT CKM APOAL 0.857
LBP ACY1 CDK5-CDK5R1 | HINT1 :
o7 | €8 KIT APOAL CCL23 SERPINFZ | | oo
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ‘
o3 | €8 L12A-1L128 KIT APOAIL GDF11 0857
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM :
99 | €9 5 KIT CKM APOA1L 0857
CCL23 LBP ACY1 CDK5-CDK5R1 :
100 | TIMP1 5 KIT APOAL ACY1 0.857
CDK5-CDK5R1 | FSTL3 HAMP CKB-CKM :

Table 29: Panels of 10 Biomarkers

Markers Mean CV AUC

1 C5 1L12A-IL12B KIT APOA1 SERPINF2 0.863
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM '

9 TIMP1 Ch IL12A-IL12B KIT APOA1 0.863
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’

3 TIMP1 Ch TIL12A-IL12B KIT APOA1 0.862
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’

4 TIMP1 C5h IL12A-1L12B KIT APOA1L 0.862
SERPINF?2 | LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’

5 Ch KIT APOA1 SERPINE2 CCL23 0.862
LBP ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 ’
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C5 LBP KIT ACYI
CCL23 KIT LBP CKM ACYI

CDK5- CDK5RI

APOA 1 FSTL3 CCL23 C, KB-CKM LBP HI NT1 0859 43 TEMP 1 LISP CS ACY |

APO Al

APOAl1 CDK5- CDK5SR |

GDP 11 CKB-CKN1 0.859 40 C9 CCL23 C5
APOA1l CDK5- CDK5R1 0.859 TTWMP 1 [HP CS ACYI

KIT

HAM? CCT, 23 CKB-CKM 0. 859 42 C5 ACY 1 KIT CDK5 - CDK5R1

CDK5- CDK5R1 APO Al CKR- CKNI
CDK5- CDK5R1 SERPI NT2 FSTL3 CCL23 CKB- CKM 0. 859 45 TIMP1 SERPIN F2 C9 COb23

C5 ACY1 KI'T CDK5- CDKS5R1 APOA1 CKB- CKM 0. 859 46 TINT |

IL 12A-1L12B ACY1 KTT CDK5-CDK5RL 0.859 TIMP |
Ci | K5- CDKSRL APOAL HAMP GGh230CKBnGK M@ ord 8rChulphe3 L 12A- 1L 12B LBP KI T

CCL23 HINT' 0.859 /11 C5 [BP KIT ACY |

KI'T
APQOAL

CKM C9 AMA] C5 CCL23

SERPINF2 CS ACY 1 47 KI'T

CDK5- CDHSRIAPOA+ CKB-CKM SERWLNEZ HI'NT T 0.859 49 TI VPI[ Bk C8 1 KT
CDK5- CDHSIT. & APO AILL2ANRE CQUZB CKB- CKMPOABS9 SOCTINP 1 CCRgR3 CS LBl" KIT
ACY 1 ARQ AISEEDKE2 OMKER | A3 CKB- CKVEBCREE L 5 {KPOKECL 28 CS L BP
7 TIMP1 C5 KIT APOAT CCL23 0.862
SERPINF2 | LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’
3 TIMP1 C5 KIT APOA1 CCL23 0.862
LBP ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 '
9 TIMP1 C5 KIT APOA1 SERPINE2 0.861
) CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM '
10 C9 C5 KIT APOA1 CCL23 0861
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM '
1 C9 C5 KIT CKM APOAIL 0.861
SERPINF2 | CCL23 ACY1 CDK5-CDK5R1 | HINT1 ’
12 Cb5 IL12A-IL12B KIT APOA1 CCL23 0861
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’
13 Cs IL12A-IL12B KIT APOA1 CCL23 0.861
LBP ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 ’
14 C9 C5 KIT APOAL CCL23 0861
LBP ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 '
15 TIMP1 C5 IL12A-IL12B KIT APOAL 0.861
SERPINF2 | CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM ’
16 TIMP1 C9 C5 KIT APOAl1 0.860
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’
17 TIMP1 Cs IL12A-IL12B KIT APOA1 0.860
CCL23 ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
18 9 C5 KIT CKM APOA1L 0.860
SERPINF2 | CCL23 LBP ACY1 CDK5-CDK5R1 ’
19 TIMP1 C5 KIT APOA1 SERPINI2 0860
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 ]
20 Ch KIT APOA1 GDF11 CCL23 0.860
LBP ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 ’
21 Cs5 TL12A-1L12B KIT APOA1 CCL23 0.860
LBP ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM ’
2 C9 C5 KIT CKM APOA1 0.860
CCL23 LBP ACY1 CDK5-CDK5R1 | HINT1 ’
23 C9 C5 IL12A-IL12B KIT CKM 0.860
APOA1 CCL23 LBP ACY1 CDK5-CDKS5R1 '
24 Ch IL12A-1L12B KIT APOA1 CCL23 0.860
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
%5 C9 Ch5 KIT CKM APOAL 0.860
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 ’
% C5 IL12A-1L12B KIT APOAL CCL23 0.860
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
o7 C9 Cs KIT CKM APOA1 0.860
CCL23 LBP CDK5-CDK5R1 | CKB-CKM HINT1 ’
28 C5 KIT APOA1 SERPINE2 CCL23 0.860
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
29 TIMP1 c9 C5 KIT APOA1 0.860
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 ’
30 TIMP1 Ch IL12A-IL12B KIT APOA1 0.860
CCL23 ACY1 CDK5-CDK5R1 | HAMP CKB-CKM '
31 C9 C5 KIT APOA1 SERPINE2 0.860
CCL23 LBP ACY1 CDK5-CDI5R!E | CKB-CKM ’
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KIT A Cvyl CKM CDK5- CDK5R1 APOA1 HAMP 0.859 52 CS LBP KIT ACYl APOAl

CDI CS- CDK5141 CCL23 FSTL3 SERPINF2 CKI3-CKM 0.859 53 TIMP | CCL23 C9 ACY1
C5 CDK5- CDK5R1 KI' T HAM? APOA1 CKB-CKM 0.859 54 TIMP 1 CCL23 - CS CCL23 IL 1
2 A-TT,12B ACY1l. KIT CDK5-CDK5141 APOAl1 CKB-CKM 0.859 55 C9 CCL23 CS CCL23
KIT ACY 1 CKIVI CDK5-CDK5R1 APOA1 HINT I 0.859 56 TIMP | GOP I 1 CS CCL23
11, 12A-1L12B AC Y1 KI T CDK5- CDK5R 1 APOAl1 CKB-CKM 0.859 1.1ML)1 CCL23 C5
LI SP KIT CBK5- CDK5R1 APOA 1 CKB- CKM SERPENF2 | TI NTI 0.858 Table 29 -
continued from previ ous page Markers Mean CV AUC 58 05 CCl, 23 I L12A-1L128
LBP KIT ACY1l APOAl CDK5- CRlhRb -Gdnliduddlfdn GkMAs 85 59 C5 ACYL KI T

CDK5- CDKSRT AT OAT | TAMP OCL, 28ia@KB- CKM LBP_HI NTI_0. 58 8] 8GadCNAUDP123 C5
ACV! KI T GDKBMEDKSRE APO Al [EFRME 18 DREIT CKB- CKMABOB58 61| ThdP | A POA 1 09
0CL23 C5-L PRIACA | v ariRBEOERKER '8M8eg 62 | GETSERPI NF2 HL12A+F| 1213
oCL23 a3 | & LIZA- G128 APOAT eeL2s 0.850 d
LBP ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM ’
34 C5 KI'T APOAL CCL23 SERPINEF2 0.859
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM T
35 C9 C5 [LI12A-1112B KIT APOA1 0.859
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’
36 TIMP1 C9 C5 KIT CKM 0.859
. APOAL CCL23 ACY1 CDK5-CDK5R1 | HINT1 ’
37 TIMP1 5 IL12A-1L12B KIT APOAL 0.859
LBP ACY1 CDK5-CDKS5R1 | HAMP CKB-CKM ’
33 TIMP1 C5 IL12A-TL12B KIT APOA1 0.859
CCL23 SERPINF2 ACY1 CDK5-CDK5R1 | CKB-CKM '
39 TIMP1 C5 KIT APOAL GDF11 0.859
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’
10 C9 C5 KIT CKM APOA1 0.859
CCL23 CCL23 LBP ACY1 CDIK5-CDK5R1 ’
a1 TIMP1 5 KIT APOA1 CCL23 0.859
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
42 C5 KIT APOA1 CCL23 LBP 0.859
ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM HINT1 R
43 TIMP1 Ch KIT APOA1 CCL23 0.859
LBP ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 '
44 C5 KIT APOAL SERPINF2 CCL23 0.859
LBP ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM ’
15 TIMP1 C9 C5 KIT APOA1 0.859
SERPINTF2 | CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM B
16 TIMP1 C9 C5 IL12A-1L12B KIT 0.859
CKM APOAL1 CCL23 ACY1 CDK5-CDK5R1 ’
a7 TIMP1 Ch KIT APOA1 CCL23 0.859
SERPINF2 | ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
48 C5 IL12A-IL12B KIT APOAL SERPINF2 0.859
CCL23 LBP CDK5-CDK5R1 | CKB-CKM HINT1 ’
49 TIMP1 C5 KIT APOA1 CCL23 0.859
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
50 TIMP1 Cs KIT APOA1 CCL23 0.859
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM ’
51 C9 C5 KIT CKM APOA1 0.859
CCL23 LBP ACY1 CDK5-CDK5R1 | HAMP ’
59 C5 KIT APOA1 CCL23 SERPINF2 0.859
LBP ACY1 CDK5-CDIK5R | FSTL3 CKB-CKM ’
53 TIMP1 (@] C5 7 KIT APOA1 0.859
CCL23 ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
54 TIMP1 C5 IL12A-IL12B KIT APOA1 0.850
CCL23 CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM R
55 C9 C5 KIT CKM APOAL 0.859
CClL23 CCL23 ACY1 CDK5-CDKS5R1 | HINT1 ’
56 TIMP1 C5 IL12A-IL12B KIT APOA1 0.859
GDF11 CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM ’
57 TIMP1 C5 KIT APOA1 SERPINE2 0.858
CCL23 LBP CDK5-CDK5R1 | CKB-CKM HINT1 ’
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KIT ACYl APOA1 CDK5- CDK5K1 001. 23 CKB-CKM 0. 8.58 63 09 H P 05 ACYI

KI T CDK5
CDK5R1 APO A 1 FST1,3 COL23 CKB-CKM 0. 858 64 09 00L23 05 LBP KIT ACV!

CKM

CDK5- ODK5R1 APOA 1 CKB- CKM 0. 858 65 TI MP1 ACY1l CS CDK5- CD1K5R1 KI'T HAMP
APCA 1 CKB-CKM CCL23 BIN T1 0.858 66 05 LBP KIT ACYl APO A 1 CDK5-CDK512.1

00L23 CKB-CKM CCL, 23 HI NT1 0.858 67 CS LBP KIT ACYI

APOA1 CDK5- CDK5R1

001, 23 HAMP SERPIN F 2 CKI 3-CKM 0. 858 68 C5 LBP KIT ACYl APO A 1 CDK5-CD

KSK. | GDF11 || AMP 0OCL23 CKB-CKM 0.858 6 9 TIMP1L LBP C5 ACY1 KIT
CDK5- CDK5R1 APOA1 HAMP SER. PINK2 C, KB-CKM 0.8 58 70 C5 13? KIT ACYl -APOAl
CDK5- CDK5R1 CCF, 23 CKB- CKMngﬁPI NE2nlda NHL pRVBR8pfk 05 0CL23 [ L12A-1 LI 2B
ACYl Kl T CDKS-CDIFCSR. 1 APO A T MAME ODPIT CKB-CKM 0. 858 7Pvc @0Wh®d KI T LBP
APOAL AQY], [CBF11 ODK&ACDEBRI ISERPI NF2 [GRBACKM 0] 8881173 Tl Njg;d 00523 |05 ACYI
| L12A- | L12B_ OIS - ACY1 CDK5-CDK5R1 | CKB-CKM '
59 Ch KIT APOAL CCL23 LBP 0.858
ACY1 CDK5-CDK5RL | HAMP CIKB-CKM HINT1 :
60 TIMP1 C5 KIT APOAL GDF11 0.858
CCIL23 ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
61 TIMP1 C9 C5 KIT CKM 0.858
APOA1 CCL23 LBP ACY1 CDK5-CDK5R1 ’
62 C5 IL12A-IL12B KIT APOA1 CCL23 0.858
SERPINEF2 | CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM :
63 C9 C5 K‘IT APOA1 CCL23 0.858
LBP ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM
64 C9 Ch KIT CKM APOA1 0.853
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM :
65 TIMP1 Ch KIT APOA1 CCL23 0858
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM HINT1 ’
66 Ch KIT APOA1 CCL23 CCL23 0.858
LBP ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 ’
67 Ch KIT APOA1 CCL23 SERPINF2 0.858
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
68 C5 KIT APOA1 GDF11 CCL23 0.858
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
69 TIMP1 C5h KIT APOA1 SERPINEF2 0.858
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
70 C5 KIT ‘APOAL1 CCL23 SERPINI2 0.858
LBP ACY1 CDK5-CDI(5R1 | CKB-CKM HINT1 :
71 C5 IL12A-IL12B KIT APOA1 GDF11 0.858
CCL23 ACY1 CDK5-CDK5R1 | HAMP CKB-CKM :
79 Ch KIT APOA1 GDF11 SERPINF2 0.858
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM :
73 TIMP1 Ch 1L12A-1L12B KIT APOA1 0.858
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 :
74 C9 ChH IL12A-IL12B KIT CKM 0.858
APOAL CCL23 ACY1 CDK5-CDK5R! | HINT1 ’
75 TIMP1 C5 KIT APOAL1 GDF11 0.858
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM HINT1 :
76 TIMP1 C9 C5 IL12A-IL12B KIT 0858
APOA1 CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM ’
e TIMP1 C9 KIT APOA1 CCL23 0858
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM ’
78 TIMP1 C5 1L12A-IL12B KIT APOA1 0.858
LBP ACY1 CDK5-CDIK5R1 | FSTL3 CKB-CKM :
79 C9 Ch KIT APOA1 CCL23 0.858
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM :
30 TIMP1 C9 C5 KIT APOA1 0.858
CCL23 CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM !
31 TIMP1 C9 IL12A-1L12B KIT APOA1 0.858
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM :
32 9 C5 KIT CKM APOA1 0.858
CCL23 SERPINF2 CCL23 ACY1 CDK5-CDK5R1 :
83 C5hH KIT APOA1 GDF11 CCL23 0.858
SERPINF2 | LBP ACY1 CDK5-CDK5R1 | CKB-CKM :




KIT CKB-CKM APOA1 BIN T1 0.858 74 09 APOAl 05 00523 1512A-1151213 ACY1 KI T
CDK5- CDK5R1 CKM HI NT1 0.858 75 TI MP1 00523 CS ACY1 KI T 011K5- CDK5R1 APCA1

CKB- CKM CDK1 |

HI NT!

0.858 76 TI MP1 APQA |

09 00523 05 ACY1 I LI

2

A-11-31. 2B CDK5- CDK5R1 Kit CKB-CKM 0.858 77 11MP1 LBP 09 ACY1l KIT
LBP 05 ACY1l
| L12A-11. 128 011K5- CDK5R1 KI' T 115.113 APOM 0OK13-CKM 0. 858 79 CP 00, 523 05

CDI CS- CDK5I1 | |
LBP KIT ACY1 APOA

11. 12A- 1L12B ACY

|  CDK5- CDK5RI
00L23 05 ACY1l KIT CDK5- CDK5R1 APQA |

1 KIT

A o e fo

APOA1 HAWMP CA , T, 23 CKB-CKM 0.858 78 TI M |

00523 0

00L23 CKB-CKM 0.858 80 TIMP1 00523 09
CKB- CKM 0. 858 81 TI M |

%%Eig A‘e (A;ILO

9 1,13P

,QA}EVQQP%M 0. 858 82 09 00523 05
CURORL BMiesn OERIIONF2 KI' T

o -

SERPLI N (K2—Kt-T—00123— CKNEACY I 1Al A 08588
T2BP AP /}J’l A Y 1 (o 11 CD ﬂ\ll)L)l:I:SH IAP@(A,]LZS CKB<GEM 0. 8)@8 8Tab| t 2
cont i nued f g pr eyAoUs page| WHFSKBKSR INEAR- YL AQCHINTI =
35 Ch IL12A-IL12B KIT APOA1 GDF11 0.858
CCL23 LBP ACY1 CDK5-CDK5R1 | CKB-CKM '
36 (05 IL12A-1L12B KIT APOAL1 SERPINF2 0.858
LBP ACY1 CDK5-CDK5R1 | HAMP CKB-CKM '
87 C5 IL12A-IL12B KIT APOA1 SERPINF2 0.858
LBP ACY1 CDK5-CDK5R1 | FSTL3 CKB-CKM ’
38 C5 KIT APOAL SERPINF2 CCL23 0.858
ACY1 CDK5-CDK5R1 | HAMP CKB-CKM HINT1 ’
89 Ch KIT CKM APOA1 SERPINF2 0858
CCL23 LBP ACY1 CDK5-CDK5R1 | HINT1 '
90 TIMP1 C5 KIT APOAL CCIL.23 0.853
CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM HINTI1 ’
91 C5 KIT APOA1 CCL23 LBP 0.858
ACY1 CDK5-CDK5R1 | FSTL3 HAMP CKB-CKM :
92 TIMP1 C9 C5 KIT CKM 1 0.858
APOA1 CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM ’
93 C9 C5 KIT CKM APOAL 0.858
CCL23 ACY1 CDK5-CDK5R1 | HAMP HINTI1 '
94 TIMP1 Ch IL12A-IL12B KIT APOAL1 0.858
GDF11 CCL23 ACY1 CDK5-CDK5R1 | CKB-CKM ’
05 TIMP1 C5 IL12A-11L12B KIT APOA1 0.858
SERPINF2 | CCL23 LBP CDK5-CDK5R1 | CKB-CKM :
96 C5h IL12A-IL12B KIT - APOAL SERPINF2 0858
CCL23 ACY1 CDK5-CDK5R1 | HAMP CKB-CKM '
97 Ch ILI12A-IL12B KIT APOAL1L GDF11 0858
ACY1 CDK5-CDK5R1 | FSTL3 HAMP CKB-CKM ’
98 C5 ILI2A-IL12B KIT CKM APOA1 0.858
SERPINEF2 | CCL23 LBP ACY1 CDK5-CDIK5R1 ’
99 TIMP1 C9 Ch KIT CKM 0.858
i APOAL SERPINF2 CCL23 ACY1 CDK5-CDK5R1 ’
100 TIMP1 Ch KIT CKM APOAL 0.858
CCL23 LBP ACY1 CDK5-CDK5R1 | HINTI ’
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84 CO LBP KIT ACY 1 CKM CDK5- CDK5R1 Al ' CA1 CKB-CKM CCL23 HINT | 0.858 85 C5
CCL23 | L12A-1L12B LBP KIT ACV! APOAl CDK5-CDI C5R1 CM? | 1 CKB-CKM 0. 858 86
CS[li? ILl 2 A1L12B ACV] KIT CDK5- CDK5R1 APOA1 HAM? SERPI Nk 2 CKB- CKM
0.858 87 CS 1,13P I LI2A-1L12B AC/1 KIT CDK5- CDK5R1 APOAl1 FSTL3 SERPI NF2
CKB-CKM 1) .858 88 CS ACY1 KIT CDK5-CDK511.1 APCA | RAMP SERPI NF2 CKB- CKM
CCl, 23 (TINT! 0.858 89 CS CCL23 Krr LBP CAM ACYl APOA | CDI C5-CDOf C5R1 SE
RPINF2 HHN Il 0.858 90 TIM?! CCL23 CS ACYl KIT CDK5- CDK5R1 APOA1 CKB - Cl UM
CCL23 HINT" 0.858 91 CS ACY1l KIT CDK5- CDK5R1 APOAl1 FSTL3 CCTI 23 | TANI P LBP

6. Gai 0. 583 98 Ao I RY R EESELSRATR A hB AL 1 rt 0 0ss

94 TI M?! CI DEI I CeH23tift2At 2B Aty she KT CDRKS=CDK5R1 A PQOA |
Cl KB- CKM 0. 858 95 [T REmaSERP T N2 205 5CCI23 4118 IIZA-11n 12B LBP

ACY1 141 | 192 | 308 | 399 | 480 | 590 | 658 | 759
APOAL 180 | 395 | 598 | 728 | 833 | 919 | 962 | 981
C5 163 | 285 | 437 | 559 | 644 | 693 | 773 | 834
ca 190 | 314 | 340 | 341 | 359 | 395 | 436 | 511
CCL23 151 | 168 | 101 | 202 | 238 | 273 | 308 | 363
CCL23 150 | 160 | 195 | 260 | 332 | 412 | 502 | 587
CDK5-CDKBRI | 147 | 230 | 359 | 512 | 660 | 785 | 893 | 943
CKB-CKM 187 | 391 | 473 | 563 | 623 | 654 | 680 | 635
CKM 174 | 227 | 224 | 254 | 298 | 350 | 407 | 476
ENTPDI 107 57 | 38 | 81 | 27 | 12| & | 14
FSTL3 112 | 89 | &7 | 101 | 107 | 136 | 170 | 190
GDF11 112 62 | 52 | 53 | 73 | 116 | 156 | 228
HAMP 107 | 67 | 73 | 96 | 134 | 199 | 265 | 322
HINT1 120 | 156 | 182 | 205 | 240 | 276 | 336 | 421
ILI2A-IL12B | 116 | 120 | 132 | 160 | 208 | 268 | 320 | 355
KIT 185 | 523 | 728 | 862 | 928 | 977 | 995 | 999
KLK3-SERPINA3 | 166 | 71 | 40 | 28 | 23 | 22 | 21 | 13
LBP 146 | 177 | 208 | 250 | 326 | 383 | 471 | 565
SERPINF2 126 | 134 | 139 | 161 | 206 | 241 | 300 | 351
THBS? 2] 7] 0] 000 0]o0
TIMP1 136 | 175 | 196 | 226 | 252 | 299 | 339 | 403




KIT CDK5- CHK5R1 APQA1 CKB- CKM 0.858 96 CS CCL23 | L12A-1L12B ACY1 KIT CDK5
CDK5R1 APQA | RAMP SERPI NF2 CKB- CKM 0.858 07 C5 ACY1l RUA-1E12B CDK5- CDK5111
KIT FSTL3 APOAL HAM' CHF | | CKB-CKM 0.858 98 CS SERPINF2 |LE/ A-11,12B
CCL23 KIT LBP CKIM ACY1l ABOAI CDK5-CDK5111 a 858 99 TIMP | APOAl CO

SERPI NF2 C5 CCL23 KIT ACYlI CKM CDK5DK5R1 0.858 100 TIMPI CCL23 C5 LBP KIT
ACV]. CKM CDK5- CDK5R1 APOA 1 HINT1 0.858 Table 30: Counts of markers in
bi omar ker panels Panel Size Biornarker 3 4 56 7 8 9 10 ACYl 141 192 308
309 489 590 658 759 APQA1 180 395 598 728 833 919 962 981 C5 163 285 437
559 644 693 773 834 C9 190 314 340 341 359 395 436

Table 31: Parameters derived from cancer datasets set
for naive Bayes classifiers

Pancreatic Cancer NSCLC Mesothelioma

Control Cancer | Control Cancer | Control Cancer
ACY1 Mean 9.90 10.41 9.70 9.43 9.29 8.67
SD 0.63 0.92 0.45 0.46 0.57 0.65
APOA1 Mean 9.70 9.48 8.77 8.65 9.22 8.97
SD - 0.17 0.30 0.21 0.23 0.13 0.24
C5 Mean 9.49 9.60 10.13 10.20 10.05 10.19
SD 0.12 0.14 0.12 0.14 0.11 0.16
CCL23 Mean 7.91 8.10 7.38 7.45 6.76 6.97
sD 0.23 0.27 0.15 0.20 0.08 0.23
CDK5-CDK5R1  Mean 6.94 6.99 6.85 6.93 6.72 (.88
: SD 0.11 0.11 0.12 0.15 0.11 0.12
CKB-CKM Mean 7.51 7.02 7.45 7.06 8.25 741
SD 0.65 0.48 0.49 0.49 0.61 0.49
IL12A-1L12B Mean 7.31 7.27 8.86 8.80 7.76 771
SD 0.05 0.06 0.11 0.13 0.05 0.07
KIT Mean 9.77 9.62 8.67 8.46 8.62 8.34
SD 0.29 0.32 0.22 0.27 0.22 0.17
LBP Mean 9.10 9.49 8.32 8.47 9.19 9.51
SD 0.44 0.55 0.32 0.50 0.26 0.68
SERPINF2 Mean 9.26 9.18. 8.97 8.85 8.80 8.67
SD 0.12 0.16 0.21 0.19 0.21 0.26
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511 CCL23 151 168 191 202 238 273 308 363 CCL23 150 160 195 260 332 412 502
587 ODK5-CLI K5R1. 117 230 250 512 660 785 893 943 CKB CKNI 187 391 473 563
623 654 680 685 CENT 171 227 221 251 298 350 407 476 ENTPD1 107 57 38 31 27
12 8 14 EST13 112 89 87 101 107 136 170 190 GDF11 112 62 52 53 73 116 156
228 [TAMP 107 67 73 96 13,1 199 265 322 HI NT1 129 156 182 205 240 276 336
421

Table 32: Calculations derived from training set for naive
Bayes classifier.

Biomarker He fd g, | o4 & | p(c®) | p(dlz) | In(p(d]2)/p(c|2))
KIT 8671 | 8462 | 0.222 | 0.270 | 8763 | 1.652 | 0.794 -0.732
SERPINEF2 8.971 8.852 10.208 [ 0.194 | 9.085 | 1.649 | 0.998 -0.503
CCL23 7.382 | 7.452 | 0.146 | 0.204 | 7.327 | 2.539 [ 1.626 -0.445
IL12A-IL12B 8857 | 8798 | 0.115 | 0.131 | 8.863 | 3.478 | 2.691 -0.257
CDK5-CDK5R1 | 6.852 | 6.931 [ 0.122 | 0.149 | 6.688 | 1.321 | 0.712 -0.618
ACY1 : 9.701 | 9.435 | 0.449 | 0.459 | 9.526 [ 0.823 | 0.853 0.035
APOALl 8772 | 8.648 | 0.210 | 0.230 | 8.805 | 1.875 | 1.378 -0.308
CKB-CKM 7.449 | 7.062 | 0.495 | 0.487 | 7.742 | 0.676 | 0.309 -0.782
LBP 8322 | 8472 | 0.317 | 0.504 | 8215 | 1.187.| 0.695 -0.536
C5 10.127 | 10.201 | 0.123 | 0.144 | 10.086 | 3.077 | 2.017 -0.422
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An in vitro method for diagnosing pancreatic cancer in an individual, the method
comprising:

measuring level of each protein biomarker of a combination of biomarkers selected
from CTSB and THBS4; CTSB and C5; and CTSB and C2 in a biological sample from the
individual, wherein the individual is classified as having or not having pancreatic cancer, or
the likelihood of the individual having pancreatic cancer is determined, based on the levels of

the protein biomarkers.

2. The method of claim 1, wherein the diagnosis comprises the differential diagnosis of

pancreatic cancer from benign conditions such as pancreatitis or a gastrointestinal disorder.
3. The method of claim 1 wherein the individual has an abdominal mass.

4. An in vitro method for screening an asymptomatic high risk individual for pancreatic
cancer, the method comprising:

measuring the level of each protein biomarker of a combination of biomarkers selected
from CTSB and THBS4; CTSB and CS5; and CTSB and C2 in a biological sample from the
individual, wherein the individual is classified as having or not having pancreatic cancer, or
the likelihood of the individual having pancreatic cancer is determined, based on the levels of

the protein biomarkers.

5. The method of any one of claims 1 to 4, wherein measuring the biomarker levels

comprises performing an in vitro assay.

6. The method of claim 5, wherein said in vitro assay comprises at least one capture
reagent corresponding to each of said biomarkers, and further comprising selecting said at
least one capture reagent from the group consisting of aptamers, antibodies, and a nucleic acid

probe.

7. The method of claim 5, wherein the in vitro assay is selected from the group consisting

of an immunoassay, an aptamer-based assay, a histological or cytological assay.

8. The method of any one of claims 1 to 7, wherein the biological sample is selected from

the group consisting of whole blood, plasma, serum and pancreatic fluid.
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9. The method of claim 8, wherein the biological sample is plasma.

10.  The method according to any one of claims 1 to 9, wherein the biological sample is
pancreatic tissue and wherein the levels of the protein biomarkers derive from a histological or

cytological analysis of said pancreatic tissue.

11.  The method according to any one of claims 1 to 10, further comprising measuring the

levels of one or more additional protein biomarkers.

12. The method according to claim 11, wherein the levels of at least 4, 5, 6, 7 or 9 protein

biomarkers are measured.

13.  The method according to any one of claims 1 to 12, wherein the individual is high risk
for pancreatic cancer due to smoking, alcohol consumption or family history of pancreatic

cancer.

14. The method according to any one of claims 11 or 12, wherein the protein biomarkers

are selected from Table 18.

15. The method according to any one of claims 11, 12 or 14, wherein the level of the

biomarker protein CA19-9 is measured.
16.  The method according to any one of claims 1 to 15, wherein the individual is a human.

17. The method according to any one of claims 1 to 16, wherein said individual is
classified as having or not having pancreatic cancer, or the likelihood of the individual having
pancreatic cancer is determined, based on said biomarker levels and at least one item of

additional biomedical information corresponding to said individual.

18. The method of claim 17, wherein said at least one item of additional biomedical

information is independently selected from the group consisting of:

(a) information corresponding to the presence or absence of a pancreatic mass or other
abdominal mass,

(b) information corresponding to physical descriptors of said individual,

(©) information corresponding to a change in weight of said individual,

(d) information corresponding to the ethnicity of said individual,
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(e) information corresponding to the gender of said individual,

() information corresponding to said individual’s smoking history,

(g) information corresponding to said individual’s alcohol use history,

(h) information corresponding to said individual’s occupational history,

(1) information corresponding to said individual’s family history of pancreatic cancer or
other cancer,

) information corresponding to the presence or absence in said individual of at least one
genetic marker correlating with a higher risk of pancreatic cancer or cancer in said individual
or a family member of said individual,

(k) information corresponding to clinical symptoms of said individual,

) information corresponding to other laboratory tests,

(m)  information corresponding to gene expression values of said individual, and

(n) information corresponding to said individual’s exposure to known carcinogens.
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