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Mucosa Dryness Condition Field of the Invention The
present invention relates to nedical conditions. In
wopaodwieedoar, the present invention relates to PUTSE2007/000118
dryness condi tions. Background of the Invention
Sj ogren Syndrone is an autoi mmune inflammatory di sease
characterized by a particular, formof dry nouth and
dry eyes. It affects the | acri mal gland's ability to
secrete tears and results in dry eye, salivary gland
MUYEdSH DI 9ss Conditien dry nouth and dryness in other
mucous nenbranes such as the bronchial epithelium the
vagi na and ot her nucosa. This |oss of tear and saliva

I:f.l ioq eﬁHlt in characteristic changes in the
—é%@s—?%é;&&eh—équeous tear deficiency or

Ther picgentjinuestion irelates ite vagdiealdcoritidres. toytdrtivilah the present
_deterioration of the teeth, increased oral infection,
inNenticpuetajes 10 BUWEPSIANAGSS SRAABRNSF ul nout h. However,

dry nmucosa nmay al so be due to other causes classified

under the non-Sjogren Syndrone. The causes may be due
Bazkgsmuinof ofdbetlaventtoppes of drugs, inflanmation or

nfectjon, or hypothyroidism .Dry nucosa conditions .

S0 SN SHHYORR S AN ISR ion SsRRC e grized by @
PR LI ASToFRBTRIrg mdURh ahBRArPEpsSs. IthefebRohen@erirahigland’s ability to
l'ocated in the orbit of the eye continuously secretes
sectdte tears andgesdlts ipalry eyeisalivaniglanddysieeticay cgreing diemouth

sufr face of the thr .
A R B R
V@gﬁ@wmimmnal ities of the tear film There are
few objective signs of dry eye and inportantly,
di sconfort which varies on an individual basis is the

X at i i .
TR TR L BB Py PR B SLASE tiho n e eyes
(cslldcbaquroUsdeer defikyeyandesatbosisjunttivitissicean)iandinthe mouth with

deverTegon AiaF drel M estederadniestpe dBftEgHnSHloting, and
ﬁn‘fﬁﬁ%&ﬁh.t%&%}?ﬂﬂ) mBesss AdyCAs¥beud® dthey i @teelassified

la greater _
under the non-Sjogren Syndrome. The causes may be due to use of certain types

of drugs, inflammation or infection, or hypothyroidism. Dry mucosa conditions due

to any cause can affect both humans and animals such as mammals.

For the eyes, the lacrimal gland located in the orbit of the eye continuously
secretes small amounts of tear fluid that are released onto the surface of the eye
through very small ducts. Dry eye syndrome can be defined as a loss of tear fluid
with accompanying abnormalities of the tear film. There are few objective signs of
dry eye and importantly, discomfort which varies on an individual basis is the
aspect that is most noticed by patients and which motivates them to seek help [1].

For severe cases, ocular surface damage and a loss of vision is not uncommon.
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than in the West [1]. It is nore common in people over

55 years of age and in fenmales; however, in Asia, dry
weyer7iigeaifactor in those over 45 [2]. The prevasoe®@7/000118

is also significantly higher in visual display

term nal users and contact |ens wearers. The causes

for dry eye syndronme are d|v§rse however,

fundanmentally it is due to a“l oss of fluid overthe

ocul ar surface and particularly the cornea. The cornea

Dlry?eyél symarding affedts anillionpof ped)plelaﬂmmst prefalehee B/estmmted to be
as th

ab1ah 48 1422 e eEral PR UIAtGRAVITA e DIsVBIEnERdn Asta greater
@Uinﬁ{heweﬁﬁgﬁl IER! Bk Epmln&&@rn bé’d&é oveP 55%@10@ h§8Sand in

but ayers as 1-'out er nost
fdrazles; h@NaverineAsmma'lywellsag factanid tBosenoesr 4512& nTlheayl@valence

ally it c e cl assi
o2l ibniieanfig 475 o Hoy” Sl siSindhSese aug; captact tens
wiedddrsevaporati on. Dysfunction of the lipid |ayer of
the tear filmleads to excessive evaporation of tears.
A nucin layer deficiency often caused by vitamn A

Tﬂef 'a@sgg?gg drﬂ%&@%ﬁé roﬁi& ?ﬁdl&%@g?@&ﬁén E.ﬂwdé?HéﬁtE"ﬁ? is due to
a%@s’ @fﬁfﬁ,ﬁdlbv&&he oeuRABLFacd and ¢aptlcele&ly the nernSaOGhe pomea is the

eye is the primary target as it conprises the
mﬁﬁtwppsﬁaavor?tw@é elogagntaitle eye %ﬂéﬁ%ﬁﬁ/etc{?éf%aﬁess gnpdyvision as
e of Kk
ISR BT e o VR R o s sl S
cd%/datmjmantayar iis somiei mimrons/thickdnt thias 14 yeerk asffolidyse dtdwtermost

maasures of e and th t fi
VRGBS 2 MBI EPLS SRl Shve NS BTk 14y Sacspial it can be
cRIRIfREIhi6e: M@!&'&tegﬁﬁl@sr & skefdtioneHcIEHY Hhd excessive tear

quantity o flud tear break-up tine
efepatatiani ngysfuatiiery ozbfthe dipid fayemof dhel teamBlm leads to excessive

e ongal &ty ningruditdeti AR RIRR, el By firamin A
defBIcRE ] KEWSIEr ORIt fandbvaldising cofhlids el ishpw t hat

correlation is poor between clinical testsand synptons
and even between different clinical tests [3, 4]. This

F%ﬁstﬁg@%t%?cad&)elédlﬁgéﬁ by PHAANaCeliflal tddtn s RES 85 BR) &le, non-

agent's
Sjogren’s dry eye is the primary target as it comprises the majority of these

patients. At present there is only one actual therapeutic drug on the market,
Restasis® from Allergan®. The reasons for this paucity in drug development arise

primarily from the lack of objective measures of dry eye and therapeutic efficacy.

Diagnosis of dry eye syndrome is typically based on subjective symptoms,
Schirmer test (evaluating quantity of tear fluid), tear break-up time (evaluating
quality of tear film) and other less common clinical tests including fluorescein
staining, Rose Bengal staining, measuring tear meniscus height, impression

cytology, and others. Studies show that correlation is poor between clinical tests
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As such, new and i nproved nethods of determ ning and
di agnosi ng dry nucosa conditions such as dry eye are
worb@aness1 Summary of the Invention The present PCT/SG2007/000118
i nventi on addresses the probl ens above, and in
particul ar, provides nethods for diagnosis and
treatnment of a nedical condlélon In general, the
present invention provides new nethod to dlagnose dry
mucosa condition in a subject. In one aspect, the
arlm’ Qﬂﬂptom\@a@dlbvem betledrediffecerd chmbaldestsf[3d4]agTr’rDS alsg makes a

nmucosa conditio ect t he
d'ﬁtﬁﬁ'ﬂrﬁcﬂ‘ﬁﬁg ?frtbgle(f{?ﬂ@t'gnsoj ?@pﬁpgﬁﬁgﬁ@{ﬁhﬂj ect; and
conpari ng expression of at |east one bionmarker in the
sanple, the at |east one biomarker selected fromthe
Aglsuulm rmmandﬂnnpg)veﬂ rae’dswdlsazfelet%rmmagla!‘gi diggpegingidry mucosa
I actin-i nde bl e S100 A8, S100 A9, S100
C @ORHKR 49 AR NP rrbeland protein, lactoferrin,
Iysozyne prollne rlch 4 protein, and any of their
derivative or fragnment thereof with at |east one
Sueiearyraf dhe veationn anot her aspect, the present
i nvention provides a nethod of determning the
severity of the condition of dry nucosa in a subject,
ThE @ ré@ @l ceRibR ddgegesitho problemsabeovepard fir pantichkar provides
subj ect; and conparing the rel at %ée%pr es L on of

mﬁh@d@fqrcélagapéISnancéi@@tmgnt 8igo diipn 'dRoasheral, the
Hry rhgéd diti
e BELER Prdvidca TREY FRAGLES Blaghte iy ribdea ponditon in o
shlgast_ one reference val ue. I n another aspect, the
present invention provides a nethod of nonitoring
efficacy of a treatnent for a dry nucosa condition in
|rfoﬁebé§féfct @'&e pIEBERO thVeRlBR ir8ialés tdEOMiclheW of di@gndsing a dry
rom-t subj ect; and corrparlqr,}g expressi on of at |east
nuuesacondition inra slhtaesfaiﬂ'pﬂ method camprising: PEdipg Gheamrele from

d f h
L SRR SR By 0 BT Nggsomoe. v
abik28t e bidhPArkAPselSaRd fivh tisd §fbud cohsisting dikmemblase a-1-acid-

l and protein, lactoferrin
gycoprotgm prolactln -inducible proteln S100 A8, S100 A9, S100 A4, S100 A11,

von Ebner’s gland protein, lactoferrin, lysozyme, proline-rich 4 protein, and any of

their derivative or fragment thereof with at least one reference value.

In another aspect, the present invention provides a method of determining the
severity of the condition of dry mucosa in a subject, the method comprising:
providing a sample from the subject; and comparing the relative expression of a-1-
acid-glycoprotein, S100 A8, S100 A9, S100 A4, S100 A11, lactoferrin, lysozyme,
and/or any of their derivative or fragment thereof in the sample with at least one

reference value.

In another aspect, the present invention provides a method of monitoring efficacy
of a treatment for a dry mucosa condition in a subject, the method comprising:

providing a sample from the subject; and comparing expression of at least one
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| ysozynme, proline-rich 4 protein and any of their
derivative or fragnent thereof with at |east one
woeb@riese val ue. I n another aspect, the preseRCT/SG2007/000118
i nvention provides a nethod of treating a dry nucosa
condition in a subject, the nmethod conprising:
providing a sanple fromthe 2ubject conpari ng
expression of at |east one bromarker in the sanple,
the at | east one bi omarker selected fromthe group
bWet Imm@gampﬂmoﬂhesa Ieasﬂoaelhdgmdmmrsnlmtadafmn the group
pral act i nduci bl e, protein 00 A9.
consistgnet #enp @fgwcgw&ﬁ% ppg)cl%q%r%' Rl Brsteip, S100
gng pS‘Pd)? nR4“SGI@O4AﬁFIOtv%hnE%H€r§ afd él’@@élh lactoferrin,
érivativeé or fragnent thereof; and ucin
lydbzyraeeprotinenickxdpretain and ahy af thearmrlvah@e or ﬂﬂmraéttheheof with
rkers. In the above aspects, the dr
LE%@EQ”%S#%“?] qﬁﬂ? be dry eye. The conparing may bey
with at | east one reference value determ ned from at
| east one subject not exhibiting signs of, or
Ire apethasraspest, sheppiasenb invemdon rgropides s reethad: olotieating a dry

AR PO TR 0 byl o samoe o

th?e gibjetts aﬁltnpablﬁb@Xpt‘éssﬁnb@fenﬂ@astmedxdsmhrkermgtrm gamaple, the at

or exper t f th
RO AMaThRE SeimeIea Ty 1B SROYR GoasIstm Ob fpslasey p-1-acid-

gB/;] othg d%ﬁ@gﬁéct%dgﬁlbreeﬁo?&heémﬁ ’Asofsfmﬁﬁgf sdobw4, S100

east ohe bromarker. The
Addrrpanlﬁmerayglaed lpyotafmsskacstpbu:mm dmzyme Trelinesick ¢k piatsin and
man bei

anweaft e it RBBT ety et pred R g lifference in

?@Hﬁ%f AYadteoris BioAtdrkedh 6@ B QU b bibnikershe
cing of the difference in expression conprises

redum ng |an amTatl on in the subject. The at |east one

bi,omar ker r r t ;

7 URBPAGF srodars i e s Gl bR B By dpetomparing

nhAEbE asthrg Iéefseoﬁé pafessh e vatiie ﬁé@rﬂm’(ed\‘mm(ﬁjd}edﬂtene subject not
protein in the subject by the adm njstration

eeihlhlfﬁlg signapdobEXRRIRNSHhSyMploms Of ta diy BiHEORR 8%9“!&@? and/or
t@@ycl?%er enc% AfAnd Woatﬁgaﬁngné herdrefie VBt ettined from a

I'n’expression
statistically significant number of subjects not exhibiting signs of, or experiencing

symptoms of the dry mucosa condition. The sample may be a fluid. The
expression of the biomarker may be reflected in, or measured by the abundance of
the at least one biomarker. The comparing may be by mass spectrometry. The

subject may be a human being or a mammal.

Under the method for treating a dry mucosa condition, the at least one biomarker
may be a-1-acid-glycoprotein 1 and the reducing of the difference in expression
comprises reducing inflammation in the subject. The at least one biomarker may
be prolactin-inducible protein and the reducing of the difference in expression
comprises increasing the expression of prolactin-inducible protein in the subject by

the administration of prolactin and/or androgen. The at least one biomarker may
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conprises reduci ng the upregul ati on and/ or conpl ex
formation, of S100 A8 and S100 A9 in the subject. In
wanoei7neszaspect, the present invention provi deBC@Spanelo00118
of bi omarkers for diagnosing the condition of dry eye,
t he panel conprising a-enol ase, prolactininducible
pr ot ei n, a-l-acid-glycoprote$n S100 A8, S100 A9, Ss100
A4, S100 A 11, lactoferrin ysozyme, von Ebner's
gland protein, proline-rich 4 protein, and/or a
bded10GAS @andr ST 0G.gxe randt ther ssfucing lof ghe | diffistensaein expressmn

reference val ue. The n rovi de .a [ e e
cpRBTFP I ieoTeo BOn AT ol SRR O T A& 5 0gZA8 and
S\l}/@b|Ag'l§] tﬁé%gllg | c | nformati on, as conpared to the

rom g

results 'y a few of the other biomarkers. The
panel of blonarkers may be on a solid support or in a

I t h t '
R S At e Pl AR B R ob B KB for
dfeRiesing the cinditRAsbf 8RLeyd)ant Ginet epriprieingf avepatdsengrolactin-
to at l'east one bionarker sel ected fromté@ﬁﬁ §n‘§1 1,

insieile protgino p- kagidagieeprotein, St By B 689 0 S100A

SRR g 8 By BRp AR, ISR ancr
deyigaeNsy, fragmentihrareciwith pt ta!ast nnarrelfeaien_uirmr valaei Tee qnanel may
pfrcr@g "Sgrtr\@rteg% 5% ,rogge%the:a ggr? pglgﬁg;gla mtg:ghtd@no%ﬁc %ts well as
ppd())gﬁ{%rt E‘?ﬁi%rm-'éHSn ads 'c@ﬁ‘rg)talréﬂ‘fo fherdsedt fARRY op®y 8Few of the other

or In a he at | east one 'bi omarker
bmatb(ersa-Tdrmﬂ)m ofibibrharkess mayae o @csalidswippart orgn a gel.
2- phosphogl ycerate. The diagnostic kit may further
conprise information pertaining to the use of the kit.

I#éh@fhep%ﬁéé ?fHe‘%fre%nitlH@erﬁlcﬂwﬂr@ﬁldEe @diggdostiaditefor diag nosmg a
between fraction of m sclassified cases and nunber

of
doy omooke reondision. caingpiising At Bast cogsaeMieA] C@PaHIGyOfer%Ctlng to at

(rati rol

I%esgd% hlgmagkerg% %ﬁteﬁj‘fﬁqﬁ hé’ L%?Bﬁp Jc%ar%tn]ré)é)ﬁﬁ‘gh&g@é &M-acid-

p%t@ﬁ‘ﬁéh@bﬁda&trﬂdﬂﬂblbﬂe pestéin, 00 A&)&rS‘tﬁOTAQ snao A4, S100

p-values are indjcated on each g

A11, von Ebner’s gland protein, lactoferrin, E/so yme, proline-rich 4 protein and a
derivative or fragment thereof. The at least one chemical may be at least one
antibody specific for any one of the biomarkers. The at least one chemical may be
on a solid support or in a gel. The at least one biomarker may be a-enolase and
the at least one chemical is 2-phosphoglycerate. The diagnostic kit may further

comprise information pertaining to the use of the kit.

Brief Description of the Figures

Figure 1. Relation between fraction of misclassified cases and number of

biomarkers used.
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Figure 3. Protein identification and relative

guantification using i TRAQ (A M/ M5 spectrum of a
wonro@igeohar ged peptide ion, TYLISSI PLQGAFNYJPar/SGL@7/000118

701 .10 (J represents the i TRAQ nodified |ysine

residue) which is originated from prol acti ni nduci bl e

protein. (B) Magnified M/ spectrumof 111.0 to

120.0 Da gives signal intensity of four i TRAQ reporter

ions at mMmz = 114.1 , 115.1 , 116.1 and 117.1 Da. :
FigiRAQAIZJ @othphtisoneferuspsigtaud abid, RESH 1601 14 anp|1dd:114)

aaoniiel eairabs Gadet 1o o Toe WhB8FuA Rl Biogpariers
SRidePE RKeds e?erfb?rﬂ%ﬂta%ﬂ ﬂ-@é‘l%es Féiré ll’r'idicéted dnfead¥Sgidph.

spectrum of one triply charged peptide ion
( SGCETEDFI ADLMWALCTGQ J at mz = 877.40 Da) originated

Figugas: Eeecybemaiaiiy arTe Bl R eHARAbh IBhGTRARE (s

she&HirR oP a thiph cwg@ rabr@mnWLlsmPngWyammz g§01.10 (J
peptide ion HLLILR at mz = 47

repregémtatiee iFRARrmod tflegdysdn@ rg%ﬁﬁ)cyyr@plh |slor|g(| r@t[e)%grcgp pylactin-

B 80 1 My ABSBE o D B b e

sigmaiat dﬂ&bmgTRAaﬁl@paﬁer mastEen/pri 40, diBrkdr6. Traed 117.1
accurg\% area under the

> C IS 85% (B).
D@JlrrvB and Ao weseased iR o kel Pa%féolﬁﬁmré%%gaé A0 116 and
[ an I
T PR e SR A ot e ARG e on e
ratiosedf. pdiearaas wf agpyorteriess.under t he ROC curve) is
98% Figure 7 . Ratios (DE C) were re-organized
F?ccorg;ng toqt/lear break-up tinme (TBUT) of each patient
n (Sedtrund - *F1 bre) YEPI OCRaryel, tide i
éd}.(f)rg A9 gﬁg 8100%\8 Di fferent com codlregs vve?é;{)I ° o
(S@&IEL‘@Flmwxvv@m@mmte@/z%%zbﬂalﬂﬁ origgtated fgpra-gaolase and

(é) AR hase Rind QRnS&h £EndiaB8 sethvBed Url We Silids T8 control

samples.

Figure 5. (A) MS/MS spectrum of one quadruply charged peptide ion
(YVGGQEHFAHLLILR at m/z = 475.00 Da) originated from a-1-acid glycoprotein
1. (B) relative quantification for a-1-acid glycoprotein 1 between dry eye samples

and control samples.

Figure 6. (A) ROC curve when using a-enolase as the only biomarker. The
accuracy (area under the ROC curve) is 85%. (B) ROC curve when using
prolactin-inducible protein as the only biomarker. The accuracy (area under the
ROC curve) is 81%. (C) ROC curve when using a biomarker panel. The accuracy
(area under the ROC curve) is 98%.
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(2) mddle set of 8 bars in orange: noderate (TBUT =
2-5 sec); (3) bottomset of 10 bars in red: severe
WO BBUMi26392 sec). For Figure 7B a- 1-acid gl ycopcoiseon7boo118

(1) top set of 6 bars in yellow mld (TBUT = 5-10

sec); (2) mddle set of 4 bars in orange: noderate

(TBUT = 2~5 sec); (3) bottomset of 9 bars in red:

severe (TBUT < 2 sec). For Figure 7C S 100 A9 (1) top

set of 7 bars in yellow mld (TBUT = 5-10 sec); (2)

FIQUM R&RSs (DE:€) hars rd-orgamiuegiacovodiag &b teal DRiK- _up e (TBUT)

eI R o e
S¥§d) A%W Dl'f‘ﬂeﬁ'éjnt(c-gm deé V\Jé)r?:?s}%%)i to(d@tlr@u%m ﬁré@%u@fgrgups

n ora = 2-5 (3) bottom
FGIGIFInge 8Atmeaoiaser ed severe (TBUT < 2 sec) Fi gure 8.

MS/ VB f 14, 115, 116
(1fep SR et ARSI BEYTRNER E TID SA56b i e
(Qﬁﬁhléé’éﬂ&% @érscm%r&{ - MHEddtaft ETBUPi=0P=6 k6¢.),( S100 A

I'n tears. Detall scription Bibliographic
(@éfo@hoensesofr@]batsnededrﬁa\d%e pFBYEt 25860i fi cation are
for convenience listed in the formof a list of
references and added at the end of the exanples. The

FWPig%ré?Bt@ﬂta@(ﬂ gﬁy‘é@ rdieipl 1 ogr aphic references is
her € n incorporated by reference. Definjtions

(Bitoprsekef 6 bars tnyeliowr &nilsk TBUEFGI 10 S¢M)isi ol ogi c,
, | asso d with
BRI SR s e espoe g, L
(F sorink eetof9 bac&heretiabé\terarWBhﬁas @rsdol.)e by a variety
of met hods i ncl udi ng
For Figure 7C S100 A9
(1) top set of 7 bars in yellow: mild (TBUT = 5~10 sec.);
(2) middle set of 6 bars in orange: moderate (TBUT = 2~5 sec.);
(3) bottom set of 10 bars in red: severe (TBUT < 2 sec.).

For Figure 7D S100 A8

(1) top set of 7 bars in yellow: mild (TBUT = 5~10 sec.);

(2) middle set of 8 bars in orange: moderate (TBUT = 2~5 sec.);
(3) bottom set of 8 bars in red: severe (TBUT < 2 sec.).

Figure 8. MS/MS spectrum of report ion region (114, 115, 116 and 117) of an
iTRAQ experiment for absolute quantitation of one dry eye protein biomarker
(S100 A11) in tears.
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physi cal exam nation, |aboratory assays and nedi cal

i magi ng. Under the present invention, a protein,
wonoiraneésoderi vative or protein fragment may bePUssd2@s/000118

a bi omarker. Dryness of nucosa, nucosa dryness

condition - A decrease in the natural production or

persi stence of body fluids that hydrate, |ubricate or

irrigate the nmucosa such that disconfort is felt by

the subject experiencing it. Dry eye - a nedical
DetHliedtDegtrigtiont 0 vari ous causes wherei n pati ent

experiences disconfort in the eye due to a decrease in
tear fluid production, lack of persistence or |oss of
behi'?)pF |cfrléfér%nBEQdHfé?ﬂlongép"r?sﬁieorbrégeﬁt bé,pém[déﬁbn a?e for

ative or quantitative indication of bi omar ke

cmxemmmaéemlmm formnoftehist of pefersrioss arid adql,edgght@e end of the

ene tr cript, or odu
o 5B, PRg Bl e, B AR, ssRHAE BB a s perei
mb%fql)(ﬁ-gfé_adby féfbr@c;@bundance of its gene, gene

transcript” or gene product neasured. The difference in

expressi on or abundance may be determ ned between
Ddlﬁfft§ nt bi omarkers or between the sane biomarkers in
GiPrePRnt subj ects. The rel ative expression or
Bﬁhﬂéﬂk@ﬁ(‘—eB'@fméIkéfmé@hﬁamyicabhgaslbmgdetba'odilemhtabearvmlecular
bi omarkers or between the sanme bi omarker P i ffere
paaNeters assaridsd Wit bieragemrad Se\ﬁ@rﬁx sBee ?Pﬁ?ﬂae States.
s S re§i t
BRropGLY PETRASRLIEEAN g bIEy Auatpor riBtRls fuding
physigal emmnahmtlabomﬁom/ab*samamd mmceﬂ aviagignge bInder thecpresent
associ at ed ?‘%ands that secrete nu Pr ot e{
inyieatiggi BakrorN e PIATEINCEFPEINE Yt P dRragrBplt iy fe uged as
bgﬂ:h DRepCi ds in a speci f| c order. Proteins may have
I'vatives such as isoforms. A protein isoformjs
Drgnsssonf ahueoss, onetesavdrmeassneo N -di#f deeearsssin the natural

pg%it?cl:tljp%aﬁrsﬁglﬁiléﬁa%/g %%cidlyggwﬁgqhgtﬂg&&tt? lfubwc‘legfé or irrigate the
mMUBERtd UM that BisebrifeYt & 2R b@rmerm@mexﬂenerv@hg V(es and

fragnents that are sufficiently |arge
Dry eye — a medical condition due to variols causes wherein patient experiences

discomfort in the eye due to a decrease in tear fluid production, lack of persistence

or loss of the tear fluid produced.

Expression of a biomarker — a qualitative or quantitative indication of a biomarker
may be determined from the expression of its gene, gene transcript or gene
product in affected cells or tissues. The quantitative indication of a biomarker is
reflected in the abundance of its gene, gene transcript or gene product measured.
The difference in expression or abundance may be determined between different
biomarkers or between the same biomarkers in different subjects. The relative
expression or abundance of biomarkers may also be determined between
biomarkers or between the same biomarkers in different subjects.

Mucosa/mucous membrane - A membrane lining all body passages, such as the

as the underside of the eyelids, the eyeballs, and the respiratory, alimentary and
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enough forthe protein to be detected, identified
and/ or quantified by the nethod(s) used. Normal range
weo 2007ta2é1 mal range of a bi omarker is the rangecofG2007/000118
expressi on or expression of the biomarker in subjects
not experiencing or diagnosed with a particul ar
nmedi cal condition. Thus, anysvariation (increase or
decrease) of a bi omar ker fré%1th|s nor mal range
i ndi cates the nedical condition. Under the present
ukeHIi ttadhs), asswell iasttissak| havirigorelfs arecth assesiated glands that secrete
the normal range of the expression or expression of a
M¥iCHear ker i ndicates a condition of dry mucosa, such as

PH}&nCOA‘Bio'ic#gﬁ@aI% gEMIeGCYJﬁ? pd<BE&St ohB%rl?ﬁcﬂ'éQ!hblﬁémﬁlh@%mds in

vari ation e normal” range may be determ ned by
aspecifingrdemPraiéinsangy bave derjyatises éluCh/\ﬁS isotasns. édimiﬁ@s}SOfOrm
nor mal

Al
7 TRRNG  ER Pameants SR L O e Trss PSRRI varigntor the
pRIdueP BF ‘se}néﬁéﬁlt%sﬁtﬂ)n\éﬁm&ﬁﬂ@@b&l edeflye lpees&mmareemon a

agal nst this nornal reference range. In one asp ?
ptdieinpales emcompasses sierivalivaseand cﬁm@nﬁ@itﬁ dhabare Sifficiently large

SRRl BRI AL 8 GRS by Wibmatocts

uSedpj ect; and conpari ng expression of at |east one
bi omar ker in_the sanpl e, the at |east 3He bi oma

Nesmat fanges +die lh@mgqxld'aﬁg@ 8h3i @pn@@kgfls &/3N9R g% iégéression or
I

SRR SV RGP LI R bgad it 2

pQﬁ@u&lrnmeblwaﬂ @oedition, Wmsoawevarmmml (iecrensé of geweased) of a

oS L AL oA o TR IR hoer tre

pPédetft rHonblﬂ"bﬁnE‘ca‘ﬁ%ﬂ@él@vé@ﬁiﬁc%tnﬁrlé@iﬂnQ’ForﬁGthérrmrmalﬂ mﬁd@of the

severlty of condi'tion of dry nucosa in a subject,
wpemnmcewmrsof@bnomaikerdnd@aﬁe%%ﬂw@lw @wawcosa such

0 S5 SBRL AL HEReA oM S304, P ol

réndd mdydel @dtefrhinad byyanaygeonearéamplesyn phrallbliith test samples.
derivative or fragnent thereof in the sanple and an

Allealaiol, i1 VrTAL T6/eTEnERTERGe APl rerdeteunigd ofrom a
Wilstcafy L&AFcaRPRufBl ot oRtrYPLA4Rples and values obtained may be

compared against this normal reference range.

In one aspect, the present invention relates to a method of diagnosing a dry
mucosa condition in a subject, the method comprising: providing a sample from
the subject; and comparing expression of at least one biomarker in the sampile, the
at least one biomarker selected from the group consisting of a-enolase, a-1-acid-
glycoprotein, prolactin-inducible protein, S100 A8, S100 A9, S100 A4, S100 A11,
von Ebner's gland protein, lactoferrin, lysozyme, proline-rich 4 protein and any of
their derivative or fragment thereof with at least one reference value. In another
aspect, the present invention provides a method of determining the severity of the
condition of dry mucosa in a subject, the method comprising: providing a sample

from the subject; and comparing the relative expression of a-1-acid-glycoprotein,



10

15

20

25

30

In anot her aspect, the present invention provides a

nmet hod of nonitoring efficacy of a treatnent for a dry
wouewsiacoondi tion in a subject, the method conpCcrsGR@7/000118
-providing a sanple fromthe subject; and conparing

expression of at |east one biomarker in the sanple,

the at | east one bionmarker qﬁlected fromthe group

consi sting of a-enol ase, a-1-acid-glycoprotein and

prol actin-induci ble protein, S100 A8, S100 A9, S100
SMO A8168308 AL S‘I\O@rAcEtSrEDO A1) Iaulnbfqa’rlnt I@'Buzyma,cﬂrtﬁf/er anyof their

dg@\fat@éﬁvagb%rﬁ Heshatin oo, Srape andaay B HieP astiile orfipgment
HEr &S5 thé Qéﬁ]{blé %hgt%éﬁ%%e@ef@éﬁééjvﬁlhet reating a dry

nucosa_con on in a subject, the method conpri sing:
providing a sanple fromthe subject; conparing

ressi on of at ast b k '
AR et Rt Rl RO ERIBEES R bbbt R ercacy
oFQ“t | 3leRgfdta Grﬁﬂﬁlc@‘éﬁ conditiofChdg biisjept, Qh@lmletabd comprising:
prol actin-inducible protein, S100 A8, S100 A9,

pMIdm@smlﬁ fromnthebsibied; ghdaMAAGNG; @%pre%fd%gélait fgast one
AT P S o S A s bletem th group

c6h§|§tﬁfgeéf@eemma§e< RI-e3eidglyedpretein aa«ﬂ;prabarmnhnduubleqarotam S100
roup of biomarkers. In the t.he

A0 P DOrA R 190 A, 895, EPRET S BN p'Sily ieidtern

I)%@g&@'{lg tRRSLA pFRERT |§[|1¥/ Bt H‘Felrdcf‘érﬁfa'ﬁ\/@%@'ﬂfabﬁ@rﬂtthereof

RE stbject "not" ex I'ng signs of

experlenC|ng synpt ons of the dry nmucosa condltlon
and/ t he c? arin | east

17 GreMaiCRRERT DSBS R Y PR SVEIES, 7 Q0P Rat gf reating a dry
@&%b%d%ﬂﬁbﬂ%@%ﬁb jett, ?th@hﬂé?chéd ReMpeIHP ipkbVIgingi f8ample from

or experiencing synptons of the dry nucosa
tlwaubjecb eomplaging Expressinnobrs leastanediomaskenp thassagple, the at

5 oh5, A RRAA S R orh Shi 87538 obPialhe BF2RUAAHsYo:-acis
piteMam@®prdi8ctiintsble priéing SE00YAS, 'EMSOCSAB} 8400y S100
a human being or a mammal . Under the nethod

A“&‘a@n@Wr@r@aﬁﬂ@é@@%dﬁﬁpﬁr%, lysprymae, prodne- rlgﬁ(_A protein and
eﬂg{gg Iﬂﬂgll? o@pﬁ(@@e a?rlﬂ% h'%nglt}‘ng%f"ta%'dnréld&nﬁg the difference in

fer nce i n exptessio
expression of at least one biomarker in the group of b|omarkers.

In the above aspects, the dry mucosa condition may be dry eye. The comparing
may be with at least one reference value determined from at least one subject not
exhibiting signs of, or experiencing symptoms of the dry mucosa condition, and/or
the comparing may be with at least one reference value determined from a
statistically significant number of subjects not exhibiting signs of, or experiencing
symptoms of the dry mucosa condition. The sample may be a fluid. The
expression of the biomarker may be reflected in, or measured by the abundance of
the at least one biomarker. The comparing may be by mass spectrometry. The

subject may be a human being or a mammal.
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conprises reducing inflammation in the subject. The at

| east one bi omarker may be prolactin-inducible protein
wanw7ihedt educi ng of the difference in expresspPomwsG2007/000118

conprises increasing the expression of

prol actin-inducible protein in the subject by the

adm ni stration of prolactin gnd/ or androgen. The at

| east one bi omarker nmay be §qoo A8 and S100 A9 and the

reduci ng of the difference in expression conprises

Uhdebthengettiel foptregtihgaidoy mamdsaconditiphethef atdeastiane, biomarker
S100 A8 and S100 A9 | t he subj.ect

e ALk SRE-GYRRINPICHR T B ed et Lopa e AR Bhgs RbpEpression
cgﬁhpgéé%kﬂﬁhrf%lntﬂ?%rﬁ% ini tRB sQibj éHYTIfé/Qt lebBEoR@BRImarker may

risin ase pro act i n| nduci b pr ot ei n, von
bEmreracHnghwrdblprth&m anpk thiel rmiuuclrtgwoﬁtﬂm difference fiyexpression

deri vat t th

T S Y

tﬂ%’é&‘mmlﬁgé‘tﬂﬁ d)icpr@ﬁac\ﬁﬂ'dnd?@r emd?@?@ﬁ’tﬂﬁe aﬂl%@étlalﬁe @mmanker may
conpared to the results from on a few of the other

bbi S1@0 I3 andTRA0pM | anst ths e stntﬁ? diEfefance Yoexaression

RS o8y PRS0 SO U5 S73510 o and

FHI0Y A FOEHR subjelit i on conpri si ng at Ieast one chem cal
capabl e of reactl ng to at | east one bi onarker sel ected
fromthe group consisting of a-enol ase,

Ll TGS SR O ed £ e B hdhreers o
didganding ticetondiliare bbtiey eya, theysoe) memprisild aesndlase, prolactin-
md&%ﬁé Bﬁgt'éﬂh gﬁg n\éﬁtﬁ;g ag'gioé[p %'%%PP%%QE%%?%SH& 3 Alderivative
one rﬁéﬁ‘t ftl?%re@f‘yTﬁé‘epéﬁeltrhﬁY hirevmekar sord tRetailed pasfile of the

em ca e on a solid support or in a gel.
cashdman yiekting bcmtb obagrm’cllcas wellasprognesiis infemaiien; s campared

tg ?@% fr]%sgil h S m rﬁgﬁ f?Wr ? Ooiﬁ%@ﬂoéﬁa‘? g;rrr#érkﬁanel of biomarkers

rﬁ@y‘bé'oﬂ'é‘%ﬁ&s&@ﬁbrﬂéﬁrﬂé gehe Kit. Under the present
i nvention, the tection, identification, and/or
quantification at

In another aspect, the present invention provides a diagnostic kit for diagnosing a
dry mucosa condition comprising at least one chemical capable of reacting to at
least one biomarker selected from the group consisting of a-enolase, a-1-acid-
glycoprotein and prolactin-inducible protein, S100 A8, S100 A9, S100 A4, S100
A11, von Ebner’s gland protein, lactoferrin, lysozyme, proline-rich 4 protein and a
derivative or fragment thereof. The at least one chemical may be at least one
antibody specific for any one of the biomarkers. The at least one chemical may be
on a solid support or in a gel. The at least one biomarker may be a-enolase and
the at least one chemical is 2-phosphoglycerate. The diagnostic kit may further

éomprise information pertaining to the use of the kit.

Under the present invention, the detection, identification, and/or quantification at

least one biomarker of a group of biomarkers associated with dry mucosa provides
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| east one bi omarker of a group of biomarkers

associated with dry nucosa provi desa basis for the
wdizeyneeiss of a dry nucosa condition. SpecificatgG2a0mo0118

detection, identification, and/or quantification at

| east one bi omarker of a group of biomarkers in tear

fluid of a subject provides @we basi s for diagnosing

the condition of dry eyes dué€ to any cause. Any one or

nore bi omarker of this group of bionmarkers may be
ateisicior dhe blt@ﬁoisfsi @fda danchiugosa nanditibhe&pbyifioal@ dhe ndetection,

sui tabl e nmeth var ti om a nor ran
cBRifieinoAnefor iAo leastons AREATKE TreURar BioGtarkers
e Byt P“#é‘“;isutﬁétbﬁ%'éqsig'?%’ééﬁ'sﬁQ"E@b%’a%‘%'?f’f‘"yeyes
dmalt@ao;/c'ahsee bi omarkers, tear fluid is obtained from

t he subject and bionmarkers are detected, identified,

and/or quantified. Many nmethods are available in the

ARYT oM AR moPE RERSFKEr bﬂ‘ﬂﬂ@tgfr@(lpS@fC bictRalkeraimahp diec aletected,
reactions (eg Enzyne-Linked Tmunosor bent Assay) and
idsntiéed mwh@q@mﬁﬁled dyanesineesyitableangiags: Any variation from a
rea

nBfBRkeRS oL SHiRsbERCI e HBheRRTE gL iFoMia it ary eve,

whietiferdirfrice tigs eebjedt edvaplairanefthercohdiiosir ssi on of i ght
at certain wavel engths. Another suitable nethod for

use i s mass spectroscopy (M5), well known to a person

%kHeagﬁrei fhe %ﬁPl%rsEionpbfTBﬂérd? M@ré%ﬂﬁé‘é&%ﬁ'ﬂ?ﬁé&%& tear fluid is

"oni za ection and anal ysis neans. anal ysi s
obtaimda fwmptma subgec yand rbiomarieyspanee deltm:telat édentified, and/or
Wt h own_ st

bt a f
R R BLSC ST, oA A T2 N
a§¥ﬁ%d@cﬁ9@&f®SQE§ Eiz§ e~ IGARBO B UM o8bIJYN? AlsB&Y) and other

same sanple to derive the results. Under the present
blcmh@mlcaimeacﬂimscﬂjm‘ita&mziymtlsrr@a@tmﬁc§Uﬁbf¢ﬁﬂlonﬁmompﬂse

h I 2.d
defisclig: B8 bbb By Dt RE L IRBang sMias @ coloyy ghange or a
dﬁ?ét@ﬁé@'irﬁalﬁmahéé BaBanESissidn dBight sseraimbvaesiengths.

statistical analysis and used to detect, identify and
quantify biomarkers in the tear

Another suitable method for use is mass spectroscopy (MS), well known to a
person skilled in the art. A modern MS system comprises ionization, detection and
analysis means. For analysis of the sample, the system may compare the data
obtained from the detection means with known standards to identify the
components in the sample, or the system may compare different components

within the same sample to derive the results.

Under the present invention, the quantitative proteomics method, iTRAQ
technology [6] with 2 dimensional liquid chromatography and tandem mass
spectroscopy in the nanoscale (nanoLC-nano-ESI-MS/MS), was combined with
statistical analysis and used to detect, identify and quantify biomarkers in the tear

fluid of patients diagnosed with dry eye syndrome with a loss of tear secretion.
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fluid of patients diagnosed with dry eye syndrome with
a loss of tear secretion. NanoLC nano-ESI-M5/ M5 is well
wenowmi26391t he art and was devel oped to separ at eCTSEPIE00118
protein m xtures which were previous inadequately
performed using oneor two-dinmensional polyacryl am de
gel el ectrophoresis (1D or %@ PAGE) [20]. In order
attain sufficient confidence in the use of detected
bi omar kers for the diagnosis of dry eye, stringent
Nanholt @+riamoalE 81-KS/MSois vidiiknameal ip $heabfandheasds\edered to separate

comple @ty s weg AT g G e RN ER SR one-
ofwd-8fndH ) Iﬁﬁg}%cwﬁﬁwé §& M&ESIHork sl €NDi 120 PAGHE20].

di agnosi s micosa condition are as foll ows.
a-enol ase: a-enol ase (ae) is one of the key glycolytic

enz t hat _i | ye |
BT ST ARG ARARETES' Y GRRRY o for e
di%t@hf)@i@ebf_ eyl Idtaege i diteian afd et forsthehacaysis aithe MS data
hemat opoi efi ¢ cells (neutrophils,

[ . ophils, Bcells, T Cells "
foloneeymetstienl anrlysiafo pievide ndeation &f thediqveritaafdfie pondition.
addition to its innate glycolytic function, a-enol ase
has been recogni zed as a nultifunctional protein. Very
Bictegioal fahetiinesofithelbivatarkédsamdet thesyrepérdynventiomferthe diagnosis
role in several, diseasg rocesses, for exanple, nmany
ohdBoNHAesR CONdItPaFe as i) , systemc fungal disease

OB PndeagRagS FHRATIRS kol QR Rp st Bpplensed
aplydanpthoinananyl cebid.- Howevgr,yoors: ecently it wagsrlsoj fougd on the cell

sh. %ﬁ%%g aguﬁgéélr tgﬁﬂﬁ@irn%tul% Q:gflé’ gg/%gﬁ%a&cg%&{egg{:ﬁl@ﬂn@htrophils, B
chilPocaldig, idAbkytes), tepitheRgisstis ahedronat bells)fdtamimaddition to its

‘responses. The synthesis is controlled by , ,
inylate @tyndlytisofuastion ng-enokasiei has bera rere@nized i@sna gnulfifunctional

oBGi T B L ARy Py SR PARER, ol nsevera
digEadB prBced ses0ofor eahesié smamy autelimrares tisardes§ oaricey ssystemic
oI R AT oL 1o 20 oL Sl JTH 1 RBRCor he
PSSR Si%-BhoRShth WargRpfotein 1 in tear fluid.

a-1-acid glycoprotein 1: a1-acid glycoprotein 1 (AGP) is a heavily glycosylated
protein (45%) with a molecular weight of 41-43 kDa [8]. It also belongs to the
lipocalin family. It is associated with inflammatory responses. The synthesis is
controlled by glucocorticoids, interleukin-1 and interleukin-6. Its anti-inflammatory
effects were noted. AGP exhibits both pro- and anti-inflammatory effects. These
dual immunomodulatory effects may indicate that AGP plays an important role in
the regulation of immune response and inflammation. This is also the first report of
detecting a1-acid glycoprotein 1 in tear fluid.

S100 A8 and S100 A9: S100 A8 and A9 belong to S100 calcium-binding protein
family. There is growing evidence to show that 5100 A8, A9 and A12 form a new
group of pro-inflammatory proteins [9]. In inflammatory diseases, the over-

expression of both $100 A8 and S100 A9 are typically seen. They are secreted at
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S100 A8 and S100 A9: S100 A8 and A9 belong to S 100

cal ci um bi nding protein famly. There is grow ng
woeviaranemit o show that S100 A8, A9 and Al2 f or RCHSG2W7/000118

group of pro-inflammatory proteins [9]. In

i nfl anmat ory di seases, the overexpression of both S

100 A8 and S 100 A9 are typ|19fal ly seen. They are

secreted atsites of inflanmation. The over-expression

of only S100 A8 in dry eye tears has been previousl
siteapsrriffsinfriklion. Thesevdrwexppzssian nEoolsrS Tadr AB do oy ey@éars has

e ShEPLRs) e BSAAN Q coppisg e
m@%%é %ﬁb?ﬂo@%‘ \Nﬂelppfc%s‘:énf‘lrf Righ! concEhgahess. known role of

Its ab ty to Cause cell shape changes
SHOD 4. SdeﬁtAqls[aamemberpfﬁa@om&ﬁmmtmladmspo@temfan@}ly The best

o oig s P A48 e BRUEP 10 G s R BAHE Fas. Moré'recentl

[1*13’”%93%%' SHvrdr @t hs100t MApRar edpablevof vemautatmg corneal
factor signal transduction and apoptoti
nelexaaswlar}zetlen isvivon$ilge Mkﬁlléo @W@%ﬁé@ t?ﬁpa@ifb&’eiwmeost%'s

SQE SI i alé g‘il{%l rB(ARI‘?GFH:ﬂoF%IéﬁaIQPaHs%uctlon and

XA ce matri x and
aBé@t@ﬂb'd@ﬂl c@edtﬁd?ﬁéwmﬁnsﬁeradleeewdenwmat she0 A4 expresswn
macr onol ecul es occurring in the ex racel | Iar

aFQ@] the Srh@siRMAroperies gfLells opeRsibl &mq 8'dxtrb-cellular
n}caq i Bﬂo'f‘r%t rr%H@b{&ﬁ???t'df adPEibrmbdisfRacforiBlecules

nvolved in ap Lactoferrin and lI'ysozyne:
OE@WMQEimﬁW\ekﬂradeﬂoﬂmmamm&\]nt human tear proteins.

BS%’Aaﬁﬁer%h%‘g n%rld'gea tgﬁfr@m@ |c&khﬁyﬁ)lr}diaélpgqt8®n%aﬁ'¥lly S100
Hes?e%nt@fb bEMvoliel il dppptéis pBjerved in patients wth
ry eye 10]. von Ebner S EI and protein; von

LEbiméel‘rm @obluaomm eThesepreovelhknewn dkmndaps bpman tear protems
B e P IR e g 4 o e

tl‘\é Bb@nh‘e@dldﬁ@n@f@h@&twd tear protefar was obseryededn @Iatlents with dry

protection factor for the epithelial surface.

eye [14, 10].

von Ebner's gland protein: von Ebner’s gland protein, also called tear specific

prealbumin (TSPA) or tear lipocalin [15], is one of the major tear proteins and acts

as the principal lipid binding protein. ltis regarded as general protection factor for

the epithelial surface.

Prolactin-inducible protein: Prolactin-inducible protein (PIP) is typically expressed

in several exocrine tissues, such as the lacrimal, salivary, and sweat glands and

may also be associated with breast cancer [16]. A very recent study showed that it

is down-regulated in tears of blepharitis patients but this would be the first reported

association with dry eye [17].

Proline-rich 4 protein:_lt is also regarded as one of the abundant tear proteins

recently [18,10]. Proline-rich protein 4 is expressed abundantly in lacrimal gland

where it is found in the acinar cells [19]. It may reflect the function of the acinar

cells. It has been shown to be down-regulated in dry eye patients [10].
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Prol actin-induci ble protein: Prolactin-inducible

protein (PIP) is typically expressed in severa
wexerrizémiti ssues, such as the lacriml, salivacySGanmd/000118

sweat gl ands and may al so be associated with breast

cancer [16]. A very recent study showed that it is

down-regul ated in tears of QIepharltls patients but

this would be the first reported association with dry

eye [17]. Proline-rich 4 protein: |t is also regarded

as one of the abundant tear proteins recently [ 18, 10].

OngediRGIons 4hd SHAMECPE PRABARCUCH ShaPARThaY Al usipo the
mﬂe%l% d bf tﬁ@?référ{t‘?ﬁ\yeﬁt% fruRmt bé"’;bo@élb@ﬁ) afonase e Insethod to

bee down-regul ated in dry
rrmitoe’thmeffldeﬁ):]y afradeeativegi fasitise opnditian A ﬁ%@@d’ﬂ@b%@ ptgssAbed a

e | t
cSeB i Shithen Sol mR et s B AR, b Bimination of e
BR8Nt &F dARNbE Riord 168 RS biokddrke s oiatherm‘etsemnmvémmrt Hithe type
condition. A subject may be prescribed _a cour

agd shiration ohfealpant of SNy MUuGOsal conglitions, a1y ‘3?'&8 interval and
et.er nm.n

oA BB RO Bl Ay i RA St sk
irfitteadrt Suctphs tarpms.m Tok methbdchfprenmxbmenbnmmayﬁiso be used

and the interval and duratlon of r|n f the
teprangae {heosflicranpha Rewireatmsnt W@ﬁﬁg @Pi
skilled in the art such as a physician. The nmet hod of

present invention nmay al so be used to nonitor the
Tekfpresent infertianealsd peatidesa nethnd do treatia gy Mucess comgigion by

e S0 B BB 5 R Bel g8 o prosen

iRNtBh t8Me®frn ANE eRpratRIcR &Xf orid18r PSR Kigs Biovharkees back to the
present invention to return the expression of one or

noomel keigehe bi onarkers back to the normal range. The
present invention also provides a panel of biomarkers
for the diagnosis and to profile a dry nucosa

W&béémnnvé&hidnelé&ﬁrm@vs@pém of biosearkess fobthendiagmosis and to
]y be changed by the nedical conditio t he, panel, of
P Berde NI GHsaAOERIORo Unils She PXPISS3RA o petgTaLblomarkers may be

gﬁg?& Eﬁhé) it 68RGibh GAe pRABMLATIEMBHIRp KR fide ol Specific

and precise diagnosis of the condition. When the biomarkers on the panel are
measured, the relative expression or abundance of the biomarkers on the panel to

each other can indicate the severity of the condition.

The present invention also provides a diagnostic kit for the diagnosis of a dry
mucosa condition such as dry eye. The kit comprises at least one chemical
capable of reacting with one or more biomarkers such that the reaction may be
detected. For example, the chemical may be an antibody that specifically binds to
a biomarker. Alternatively, the chemical may be a substrate for the biomarker.
These chemicals may be on a support such as a solid support or a gel. The
diagnostic kit may give a qualitative and/or quantitative result that allows the

medical condition to be diagnosed.
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measured, the relative expression or abundance of the

bi omar kers on the panel to each other can indicate the
weevErizédp1of the condition. The present i nventPOWSE&R®a/000118

provi des a diagnostic kit for the diagnosis of a dry

mucosa condition such as dry eye. The kit conprises at

| east one chem cal capable aofx reacting with one or

nore bi omarkers such that the reaction may be

detected. For exanple, the chem cal may be an anti body

that specifically binds to a biomarker. Alternatively,

HeBoanaN el ABSCTSth e el e SATZo W g mere readily
él@r@&f&d ﬂ{ro@%rg Peferdhite @ ﬂ‘\@%ﬂéwmgkéiamﬂés aiviéen are provided by

qua Itative /or quantitative result that allows the
wag dif dhistration, andare @oﬂdetamd@grtoév@dmmg 9 the Rragens inyengion.
descri bed the invention, the sane will be nore readily
under st ood t hrough reference to the foll owi ng exanpl es
whi ch are provided by way of illustration, and are not
Eéggﬁgggd to be limting of the present invention.
_ s Methods Exanple 1 - Patients A total of 28
patients clinically diagnosed with dry eye syndrone
!Egﬁ O control subjects with no other ocular diseases
ecruited. Informed consent was obtained from al
participating subjects and the whol e procedure was

approved by Institutional Review Board commttee of
&aﬁmdr-epﬁﬁl%ntﬁesearch Inst itute (SERI) and al so

t
’Atf 03%é @%ﬁam na ﬁ'glﬂ bgg%d subjrg éty%”s gyr/ér_%ﬁbzérr@(m control
sGbjalctaTwitht e btHen ddubart dlaea@etshmrei)ecru&ad Hntegikregcansent was

BUT d
ogt@'neggtogqsélbﬁq?r?lg@g%lgggg ot alqﬁg 4196'%%5 ug%nmrég%pgpg’ved by
|ﬁétgu”c§’onr%ﬁ Wg%leg\ﬁpﬁlan@é@rﬁﬁﬁ el%fn %f@alhgé@?r% R€§?égr@2 Iwkrtuute (SERI)

dmddsalsnemm@m tos éimes enbtsd 10§ nifes DeﬂlarﬁtlpthBfHQ)S@kbn Clinical
exg%ﬁﬁpo%bsl |ﬁclu8ed sugjectlog %y%p%mg,l églqrrﬁgret%st (without anesthesia),
tear break-up time (TBUT) test, and other general ophthalmic examinations such
as visual acuity and lid margin and meibomian gland appraisal. Typical affective
symptoms for dry eye include burning, itching and stinging, foreign body sensation,
sense of dryness, blurring of vision, photophobia, pain and heavy or tired eyes.
Patients were classified as having dry eye based on the Schirmer test, TBUT, and

subjective symptoms.

Example 2 - Collection and tear protein elution

Tear fluids for all patients were collected using the Schirmer strip. For this test, a
thin tear strip (of paper) is placed inside the lower eyelid for 5 mins without
anesthesia. Tears collected were subsequently eluted off of the strip. The ability to
do this was critical as the reduction in tears made it impractical to collect tears
using the capillary method. After collection, Schirmer strips were immediately
frozen at —80 °C until analysis. The first 10 mm of Schirmer strip was cut into

small pieces and soaked in 150 pl of phosphate-buffered saline (PBS) for 3 hours
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Patients were classified as having dry eye based on
the Schirnertest, TBUT, and subjective synptons.
wéxemhes9? - Col l ection and tear protein el uti@aT/562007/000118
fluids for all patients were collected using the
Schirmer strip. For this test, a thin tear strip (of
paper) is placed inside the 170\/\/er eyelid for 5 mns
wi t hout anesthesia. Tears collected were subsequently
eluted off of the strip. The ability to do this was
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of phosphate buffered saline (PBS) for 3 hoursto elute
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each set (a total of 14 sets). In these 14 sets
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oné pool rom were used i n ano
e&ﬁéﬁm@htfx Pkre ITERAQ. pRRedyrd mas floveslaaptardingstautlerl protocol

for th The i.T d
5 LR ESEI ool O BLEEAF B gt
% Eﬂ{ﬁal{w lﬁ‘h érM@né%é? andigng of Ben&turaht (2% SDS) from the

ut| on Bu tri et hyl amoni um bi car bonat e) and
I'ILRAQ r@fageehmt wexetad(dz%t@m sampies. hehemRAa ofediningk Reagent

(ﬁ@a@e‘?ﬂr %%fqttgylgrgw ihe?'p%%%eng?ﬁé tﬁ{g%lé Qs incubated at

coddetbrang hhelrﬁﬂi@héﬁt ét@pubqﬂ ef @i!stém@Cde@klnlJ Rebgerhtn(methyl
the next step 1 m of Cysteine Bl ocking Reagent

nietbangthiosuifonate) was added and incubated at room temperature for 20 min.
The samples were then digested at 37°C overnight with trypsin. iTRAQ reagents
114 and 115 were added to the control samples while iTRAQ reagents 116
and117 were added to the dry eye samples. The samples were then incubated at
room temperature for 3 h. The contents of each iTRAQ reagent labeled sample
were combined and dried using a SpeedVac concentrator. For testing, 10 pl of
loading buffer (0.1% formic acid, 2% acetonitrile in water) was added to
reconstitute the sample before performing the 2D nano-LC-nano-ESI-MS/MS

analysis.

Example 4 - Two dimensional nano-LC-nano-ESI-MS/MS analysis
Two dimensional nanoLC (DIONEX, LC Packings, Sunnyvale, CA) coupled with
nano-ESI-MS/MS (Applied Biosystems, Q-Star XL, MDS Sciex, Concord, Ontario,

Canada) was used for the analysis. The two dimensional LC separation of
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nmet hanet hi osul fonate) was added and i ncubated at room
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115 were added to the control sanples while i TRAQ

reagents 116 andl 17 were added to the dry eye
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tenperature for 3 h. The contents of each i TRAQ

reagent | abel ed sanple were conbined and dried using a
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pdeﬁMsﬂ@&w&CManoLC (DI ONEX, LC Packings, Sunnyval e,
CA) coupled with nano-ESI-MS/ M5 (Applied Biosystens,
Q Star XL, MDS Sciex, Concord, Ontario, Canada) was
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a ho umm packi ng device. The capillary
colum had an integrated spray tip (15 nm openi ng)

A\?Pelr%hCX separation, the sample was loaded onto a trapping cartridge (C18, 0.3 x
5 mm, from DIONEX, LC Packings) from a Famos autosampler (DIONEX, LC
Packings) at 30 pL/min for desalting. After a 5 min wash with acetontrile/water
(2/98, viv with 0.1% formic acid), the system was switched (Switchos, DIONEX, LC
Packings) into line with the RP analytical capillary column. Using an Ultimate
solvent delivery system (DIONEX, LC Packings), a linear gradient of acetonitrile
(0.1% formic acid) from 20% to 95% over 85 min at flow rate of ~300 nL/min was
used to analyze the tryptic digests. Key parameter settings for the nanospray and
other instrumentation were as follows: ionspray voltage (I1S) = 2200V, curtain gas
(CUR) = 20, declustering potential (DP) = 60 V, focusing potential (FP) = 265V,
collision gas setting (CAD) = 5 for nitrogen gas, DP2 = 15.

All data was acquired using information-dependent acquisition (IDA) mode with

Analyst QS software (Applied Biosystems). For IDA parameters, 1 sec time of
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The results generated by Pro Quant were then analyzed and summarized by Pro
Group Viewer 1.0 (Applied Biosystems) to produce a ProGroup Report. The
protein identification criteria are as follows: (a) proteins with ProtScore >2 (>99%
confidence) were all accepted; (b) proteins with ProtScore = 2 (= 99% confidence),
typically one peptide with confidence of 99%, were accepted with manually verified
MS/MS spectra. For differential expression, a bias correction factor was applied
for correcting possible pipetting error during the combination of differentially

labeled samples.

Relative quantification of proteins using iTRAQ technology is based on the ratio of
peak areas of m/z 114, 115, 116 and 117 Da from MS/MS specfra. Since 2
controls (C1 and C2) were tagged with 114 and 115 and 2 dry eye samples (DE1
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IﬁHQIIIW\ﬁe %or(l\%rt % gk”oﬁl{ ofqgg géa@e" wofi n%ethgt‘wEalatht average of the ratios”.

(b) Finding significant changes by t-test:

The ratios were divided into two groups, i.e. dry eye group (DE1:C1, DE2:CA1,
DE1:C2, DE2:C2) and control group (C1:C2 and C2:C1). Data from 14 sets of
ITRAQ experiments were combined and student t-tests were performed to
calculate the p-values to evaluate whether the changes between dry eye group

and control group are significant (p < 0.05 was considered as significant change).

(c) Selection of a biomarker panel:

Posterior to t-test, 10 biomarker candidates were selected based on their p-
values<0.05. Proline-rich protein 4 was also taken as a biomarker since it was
reported in literature [10]. Linear classifiers were used to determine the best

combination of those biomarker candidates to form a biomarker panel. First, the
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converted the ratios to | og space [log(ratio)]. Then
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i ndi vi dual bi omarker candi dates. The first ranked
bi omar ker candi date (a-enol ase) was taken and used for
identification of dry eye cases. For those sanples
whi ch were classified as negatives by a-enol ase,
Reswdsr cl assifiers using a conbination of up to any
ei ght of the remaining 10 bi omarker candi dates were
constructed. The selection of the optiml panel of

L ' i t he performance curve of
%@?@%ﬁt ?rhﬁungrgi@hg?éﬂgﬁggng?ﬁer candi dates (Figure 1).
Aotal of @dutear protéinsaere identified from 14 sets of iTRAQ experiments using

highly stringent criteria for protein identification (ProtScore > 2, >99% confidence).
With this threshold, typically no less than two peptides with high confidence were
used for protein identification. In ProGroup View, each peptide can contribute no
more than 2.0 to the ProtScore (equivalent to no higher confidence than 99.0%).
Table 1 gives the protein identification list with total ProtScore and number of

peptides identified for each protein.
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Abphaeidosssdisi t pWRSdnaPr ecursor 9 8 | Pl 00465248 2

/ﬁ\|1 ph?ﬁl(?d?)%%%e %ntileukoproteinase 1 precursor 2

12 IPI00024284 Basement membrane-specific  heparan  sulfate 4
proteoglycan core protein precursor
13 IPID0004656  Beta-2-microglobulin precursor 2
14 IPI00027463  Calcyclin (S100 calcium-binding protein AG) 3
15 IPI00013895  Calgizzarin (S100 calcium-binding protein A11) 2
16 IPI00007047  Calgranulin A (8100 calcium-binding protein A8) 9
17 IPI00027462  Calgranulin B (8100 calcium-binding protein A9) 11
18  [PI00021828  Cystatin B 2
19 1PI00032294  Cystatin S precursor 7
20  IPI00553058  Deleted in malignant brain tumors 1 3
21 [P100020487  Extracellular glycoprotein lacritin precursor 7
22 |Pi00479359  Ezrin 2
23  IPI00247167  F-box associated region domain containing protein 2
24  IPI00027497  Glucose-6-phosphate isomerase 2
25 IPI00219757  Glutathione S-transferase P 3
26 IPI00641737  Haptoglobin 7
27  IPI00025512  Heat-shock protein beta-1 2
28  IPI00022488  Hemopexin precursor (Beta-1B-glycoprotein) 5
29  IPI00644694 g alpha-1 chain C region 13
30 1PI00642363  Ig alpha-2 chain C region 10
31 IPI00550702  Ig gamma-1 chain C region 9
32 IPI00647471  1g gamma-2 chain C region 4
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45 |PI00019038 Lysozyme C precursor 15

46  [PI00026126  Mammaglobin-B precursor 8

47  IPI00299547  Neutrophil gelatinase-associated lipocalin  precursor 2
(Lipocalin-2)

48  IPl100419585  Peptidyl-prolyl cis-trans isomerase A

49  |PI00000874  Peroxiredoxin-1

50  1PI00004573  Polymeric-immunoglobulin receptor precursor 16

51 IP100022974  Prolactin-inducible protein precursor 11

52  IPI00009682  Proline-rich protein 1 precursor

53  IPI00027019  Proline-rich protein 4 precursor

54  |PI00032313  S100 calcium-binding protein A4

55  IPI00022463  Serotransferrin precursor 17

56  IPI00164623  Similar to Complement C3 precursor 4

57  IPI00294578  Splice Isoform 1 of Protein-glutamine gamma- 1*
glutamyltransferase 2

58  IPI00018230  Submaxillary gland androgen-regulated protein 3 homolog 2
A precursor (Proline-rich protein 5)

59  IPI00023011  Submaxillary gland androgen-regulated protein 3 homolog 2
B precursor (Proline-rich protein 3)

60 IP100216298  Thioredoxin 2

61 IP100299729  Transcobalamin | precursor 2

62 IPI00719422  Triosephosphate isomerase 2

63  IPI00011694  Trypsin-1 precursor 2

64  [PI00166729  Zinc-alpha-2-glycoprotein precursor 19
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Six up-regulated proteins were found: a-enolase, a-1-acid glycoprotein 1, S100 A8
(calgranulin A), S100 A9 (calgranulin B), S100 A4 and S100 A11 (calgizzarin) and
4 down-regulated proteins: prolactin-inducible protein (PIP), von Ebner's gland
protein (tear specific prealbumin, lipocalin), lactoferrin and lysozyme (see Figure
2). Table 2 summarizes the weighted average ratios and p-value of the above 10
proteins for the control group and dry eye group. Among these 10 biomarkers, a-
enolase, a-1-acid glycoprotein 1, S100 A9, S100 A4, S100 A11 and prolactin-
inducible protein have never been reported previously. Figures 3-5 show three
representative MS/MS spectra for prolactin-inducible protein, a-enolase and a-1-
acid glycoprotein 1, which give both identification and quantitative information.

Table 2. Summary of weighted average ratios (DE:C and C2:C1) and p-values of

potential biomarkers for control group and dry eye group.

Protein Name Control (C2:C1) Dry Eye (DE:C) P-Value
(Weighted average | (Weighted average
ratio) ratio)
Alpha-enolase 0.933 1.698 0.0001
S100 A8 Calgranulin
A 0.933 1.259 0.0337
S100 A9 Calgranulin
B 0.891 1.202 0.0388
Alpha-1-acid
. 1.230 2.512 0.0155
glycoprotein
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gl utanyl transferase 2 | PI 00018230 Submaxillary gl and
andr ogen-regul ated protein 3 honolog 2 A precursor

WORow@li2ésd1ri ch protein 5) |1 PI00023011 Subnaxi | ParsG2007/000118

gl and andr ogen-regul ated protein 3 honolog 2 B
precursor (Proline-rich protein 3) |PI 00216298

Thi oredoxin 2 1 PI 00299729 Tragnscobal am n | precursor 2
| PI 00719422 Tri osephosphate i“sSonerase 2 | Pl 00011694
Trypsin-1 precursor 2 |1 PI00166729

A10ecAdl pha- 2- qucoproteln precursor 19* Only one of 2
RERLAIRS were P34Ad to have a gb8RP M5/ MS mat ch |/
the spectra were searched using Mascot. Exanpleg 8 -

ﬁép%t/*“v@al?lh‘ﬁhti ion of tear i ns_conpari ng, dr
Syingptdteémnt s Wi th normal contrp y 1 TRAQ t echno y
ant—ei-scoveryof—potential—biohrarkersOverall,

statistical analysis showed that in total, 10 proteins

weetetrapisfefrior ent 0&6by expressed b@83keen the dry €ye0016

YoR UibndPs gidig | Tor met—contT ot —group wi th— 6 proteins
regul at ed an®0d protei ns donwndtegul ated i n drooiege
Bgit?"énts The|ratios, pvalues jand EF for the 14 dry

Eydadin-owadier s fromthese 14 slets are given bel|agbo® X
WRdyeoul at ed pPEPRins were founf®a- enol ase, a-|1-acid
ycoprotein 1 S100A8 (calgranulin A), S 100 A9

q
Lesopgpatul i n BP-958 100 A4 and [9790 A 11 (cal gi|22®18n)

nd 4 dovvn regul at ed proteins: prolactin-induci btre

[l ) vopn—Ebnerts nl and protein (f ear

a
gBO\él'h?' 'CM\F ?t%'gl Bgﬁ?n li pocal [ n)odgpact of er r| n arjd-4336

| ysozyme (see Figure 2). Table 2 summarizes the
MELI TR NS TR Ol e Rnoes Bptde ion
Tgr@?%gfgt@%%\nwemﬁksvégfgowz%ﬁ*%ie@&s% i rases o
rps@lua¢whmh15l adginiatedhiromeiralactinéndieitele poatein. rggthbtied series and
?leslvyere bggltveesd lref thse %gggvrérpgre of 100~1200 Da. Magnified MS/MS
spectrum of 111.0 to 120.0 Da gives four iTRAQ reporter ions at m/z =114.1,
115.1, 116.1 and 117.1 Da. Typically iTRAQ reagents 114 and 115 were used to
label 2 control samples and iTRAQ reagents 116 and 117 were used to label 2 dry
eye samples. The relative quantity of protein was based on the ratio of the peak
areas of reporter ions m/z =114.1, 115.1, 116.1 and 117.1 Da. From Figure 3B,
down-regulation of prolactin-inducible protein in dry eye tears was clearly
observed. Figures 4A and 5A show MS/MS spectra of one triply charged peptide
ion (SGETEDFIADLWGLCTGQIJ at m/z = 877.40 Da) originated from a-enolase
and one quadruply charged peptide ion (YVGGQEHFAHLLILR at m/z = 475.00
Da) originated from a-1-acid glycoprotein 1 respectively. Similarly, zoom-in
MS/MS spectra (Figure 4B and 5B) revealed over-expression of a-enolase and a-
1-acid glycoprotein 1 in dry eye tear fluid.
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representative M5/ M5 spectra for prolactin-inducible
protein, a-enolase and a-1- acid glycoprotein 1, which

wgi2vE/ibedh i dentification and quantitative i nfecwsGe@n000118

Table 2. Summary of wei ghted average ratios (DE: C and
C2: Cl) and p-values of potential biomarkers for
control group and dry eye gr&eﬁp Fi gure 3A shows MsS/ M5
spectrum of one triply charg pepti de ion,

TYLI SSI PLQGAFNYJ at mfz = 701 .10 (J represents the

Eiﬁﬁ@@@dlﬁ@@%uhﬁfdr%lr%? epé %itﬁhar\k@ré?ﬁnd dicthakeP bR

from ?rol actin-inducible protein. Both b-ion series
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%@% Sale Bitss YARD s fide Male Tag ity Jefbug Hisd Akitip ate (1-

spélc’lffcltil) of vdkfoub cmm‘ff {dlde IoBE: O y4ticealMhe dréBARIeEBREROE curve
nd 15 were used to | abel 2 control sanples and

gutad and thisarea 7s fiee aceyaayt bhe curyg ip useful for

I tdsv t o] r [ :
e e g Y e
cdrdidaté lamang Lmlr@gnlatedb@otbnwrd déﬂolhs@amtlﬂthmraEbrgacy of 85%

@Bﬁiﬂfs%wt‘ag U| i anlf'l"'ggl"% elo%g I'S InS <) B\'NE eggaged;org;gmswrth

tﬁ@%ch@ fsgjr% ?_e triply charged peptide ion
( SGETEDFI" ADLWGL @Q mz = 877.40 Da) originated

from a-enol ase and one quadruply charged pepti de ion

G od ey R B B, s
& paneli of i ikesd &5 profild fedyrRiitR. Atk 15|8}ndrﬁc¥rer§érﬂ§l contains four

over-expressi on of a-enolase and a- 1-acid

JriRivpr eteiolase (#f)d rryoleyww@arclble mer@aﬂ?ﬂF)& wn Eroer's gland
[:&BEé/ iff \;E)éq)%rnﬂ@ﬁn@ LRABFESs 1)t egrﬁ?%tfgé 5§%{WA -step approach.

rst curve"was gehe
bi omarker candi date individually. ROC curve plots true
I% trve rate sensrbrvit versusfalseE?osrtrve r at

vsﬁéia,/ﬁfqy@.% Plgrwil heinsediclast e rip (DB of obpepolase > 1.70.
Ff@rtt'h9§e sgﬁfpéﬁ%ﬁftﬁhdﬁw@ hot ﬁ‘l‘%e‘f{%EH{e\rﬁ)n‘Nﬁe ﬁiluﬁ%r%rmula will be

cal culate Is area Is accur acy
us@d/fer fyrtheyddemtiffcation offdar ey cases per f or mance of

candi SR FREPIALT 0 atied ot HitHeSRdake Srcvmise

Thd ButofeyAGe firaCoandbs $@th 0.2 to 1.8.

By using this approach, the accuracy for correctly diagnosing dry eye can be
increased to 98%. It should be noted that proline-rich protein 4 has very poor
performance if used as a single biomarker. However, combined with prolactin-
inducible protein and Von Ebner's gland protein, proline-rich protein 4 can increase

accuracy significantly.

Example 10 - Potential biomarkers which can be used to classify severe, moderate
and mild dry eye
Based on results of one of the clinical tests, i.e. Tear breakup time (TBUT), we

further classified them into three groups: severe (TBUT < 2 sec.), moderate (TBUT
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(Figure 6A), while prolactin-inducible protein tops
the down-regul ated proteins with the accuracy of 8 1%

WORMuRes96B) . Using |inear classification, therPoEs2007/000118

conbi nati on of biomarkers was found useful as a panel
of biomarkers to profile the condition. The bi omarker
panel contains four proteins:. _a-enol ase (ae),

prol acti n-induci ble protein (2;3| P), von Ebner's gl and
protein (vEgp) and proline-rich protein 4 (pr4). The

fotvbQﬂad JSarfl e (TBRPT 2[EX108&db. ). Flrﬂér’ébt{n%g W¥So8NE only a-1-acid

nmple will be predicted if the ratio

@ly%pkad@ 1S 10%8 FrskS10A8 Sbawpclélse tmhn@to dj%ﬁeﬁe@tlatedhe severlty

oY 5 e fiietie abie 1B et bre (IO AY7D) PR §35plel B even
distriblition |vogs? db@é"\@d( fIrRk-enofasd. | WiWer\,@rl ﬁlgﬁéEQ@\)e@- ftﬂ‘ a-1-acid

t of f I f or anges fromO0.2 to
@ﬁ?fﬁorat?\ég a‘é 0%% cg?%(?:ﬁ\gf werecaf’matreq thgﬂwth gf dry eye

{é Mﬁsyféﬁq@%%ﬁﬂﬁéfased to 98% It should be noted

at proline-ric otein 4 has very poor performance
if used as a single biomarker. However, conbined with

10884 o B AR T RS e e piaprcrs i

tébggé,fnl f@antly. Exanple 10 - Potential biomarkers which
can be used to classify severe, noderate and mld dry

%@@lmfwtﬁtm\@ﬂ% eyé pooteirdsiomtasker|damdidsite iretstas fluid by using

TREQ Pife Bt S Rthietahtasl (oo™ =
de @bﬂéﬁu(eﬁ%ﬁ’exéﬂn?les@ﬂlhb appfodt 1© quBRtfy S160 PA 1586lein in tear
Interestlngl ound only a-1l-acid glycoprotein 1,

fiyiid fyo ﬂBae{Wtﬂ”@l:ﬂ%‘thS%W@ﬁb@n@ Relry e¥pdatientii T RAGhiaagests 114

40F 5yt Yyl Yo A0 RS AN o1, LTI sampl
rebpectivedly, fwdileai TRAD asagetievielBeand Tl bivere lusedlts label a synthetic

| ycoprotein 1, S100 A8 and S100, 6 A9 were
%5@% ﬁ‘ﬂég yﬁqu'dgevéﬁwrgf Wih eylie shaming tRdel  sequence

(ETE‘F%@WNTEEAAFTJ) at two known concentrations (0.5 pmol/ul and 1.25
pmol/ul). Sample preparation and 2D LC-MS/MS analysis followed the same
procedures as those in Example 3 and Example 4. Figure 8 gives the MS/MS
spectrum showing the peak intensities of 114, 115, 116 and 117 which
corresponded to control, dry eye and internal standard at the two different
concentrations. By comparing the peak area of the reporter ions, i.e. 114, 115,
116 and 117, the absolute concentration of S100 A11 protein in control tears and
dry eye tears can be calculated as 10.7 ng/ug total protein and 25.4 ng/ug total
protein respectively. Using this approach, we are able to do absolute quantitation
of all biomarkers in one analysis by spiking known amount of different internal
standards. This type of information could be used for anti-body based tests for dry
eye.

Treatment

Example 11 —Treatment of dry eye by decreasing expression of a-1-glycoprotein 1
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Exanpl e 10A - Method for providing absolute | evels of
one or nore biomarkers in tear sanples Absolute

wqueoTiizézaii on of dry eye protein bi omarker can@gCdaGeoono0118

tear fluid by using i TRAQ and a synthetic peptide as
the internal standard. This constitutes an exanpl e of
t he approach to quantify S 1gg A 11 protein in tear
fluid froma normal, control “Subject and a dry eye
patient. i TRAQ reagents 114 and 115 were used to | abel
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gyepreein dbehGR) srpﬁy Re: treatedoBy AneL op eperedeethedsimireduce or

et Sa BBl PR 1SS T o hoh B

tBa rmod il ﬂueeqtﬂe dxb cba)‘osia"ml saﬁbbléiahdﬁlul’v&ramﬂwnyl tmeftmldnt)wemduce the

t he sane edures as t n Exa

aibresiign PEAGF AL Gt s B e Ulh GhaCRssl Sl gviet uamptoms.

intensities of 114, 115, 116 and 117 which

corresponded to control, dry eye and internal standard

E\Xamlhle 2ne Tridtnené ot dry @ye enndition by incr@ysiog exeressign bherolactin-
rea of the reporter ions, i.e. 114, 115, 116 and

'Eg @ @olute concentration of S 100 A 11 protein

WRd&Hoter pPesTeﬁ@rﬁvé}ﬂi@nd"tb{e Q:‘é@lsé&?frérycé% QﬁleCﬁJ GH{NN&HJIatlon of
as 10.7 ng t ot al y{)roteln and 25.4 ng/ng tota

mpacbnﬂndl@!plecprqt@n PIBsinay bei E’eaﬁ@ﬁr byaie ae na@r@ gisitleods to

gite ABECLHL BB P ST be NARESCHP oo o

bt arasl/orTandroygneanefl hémdeotraat inencearaiilich be at ket Bheviate its
anti-body based tests for dry eye. Treatnent Exanple
SYMPEPES: nent of dry eye by decreasing expression of a-
1-glycoprotein 1lUnder the present invention, the cause
of dry eye due to an upregul ation of a-1- gI ycoprotein
Exe(rmi@ﬂ Jrayl reatmerdaf eldy bye cordition ioyrdeareasing expression of S100

égg%r&ﬂgcr ease any inflanmation involved with AGP

The person skilled in

Under the present invention, the cause of dry eye due to upregulation of S100 A8
and S100 A9 may be treated by one or more methods to reduce or decrease any
inflammation involved with S100 A8 and S100 A9 production. The person skilled in
the art will be able to choose a suitable treatment modality to reduce the
expression of S100 A8 and S100 A9 and hence treat the condition or at least

alleviate its symptomes.

Diagnostic kit

Example 14 — Diagnostic kit for a-enolase

A diagnostic kit for the condition of dry eye may comprise at least one chemical
capable of reacting with at least one of the biomarkers of the present invention.
Such as diagnostic kit may comprise a substrate for enolase such as D-glyceric
acid 2-phosphate (D-GA2P) [21] or 2-phosphoglycerate (2-PG) [22] for enzymatic
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the art will be able to choose a suitable
anti-inflanmatory treatnent to reduce the expression

wohox@sand hence treat the condition or at | eRer/SG2007/000118

alleviate its synptons. Exanple 12 - Treatnent of dry
eye condition by increasing expression of

prol acti ni nduci bl e protein. der the present

i nvention, the cause of dry e due to downregul ation
of prolactin-inducible protein (PIP) may be treated by
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This may be done by the admi nistration of prolactin
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decrease any inflammation involved with S100 A8 and
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present invention. Such as diagnostic kit nmay conprise
a substrate for enolase such as D-glyceric acid

2- phosphate (D GA2P) [21] or2-phosphogl ycerate (2-PGQ
[22] for enzymaticdeterm nation of enol ase. The
enzymatic reaction nay al so be photonetrically
neasured in a mcroarray or a nanoarray [22]. It will
be apparent to a person skilled in the art that the
present invention may al so
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be used in veterinary nedicine for animls such as
mamal s. Wiil e specific exanples to practice the

wonvenkédn have been provided, it will be apprecraGea7/000118

that various nodifications and inprovenents may be
made by a person skilled in the art wthout departing
fromthe spirit and scope of the present
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of trgaya:opi@t@wqiromen@rnduoﬂ@@pmtemhsn@@ﬁ\svm@oAb S?@@M S100
one reference value. 2. The nethod according to claim

wHt biveniEhnedsgland prodein datofersn, lysozyme, eqrelmesnctmerotem
”Et h%cﬁ&ﬁf&#ﬁéﬂf d&ivatVe 3P FraBinett BB of whR ot 1eaShE' Brerence

t he conpari
value.

N

The method according to claim 1, wherein the dry mucosa condition is dry

eye.

3. The method according to any one of claims 1 to 2, wherein the comparing
is with at least one reference value determined from at least one subject not

exhibiting signs of, or experiencing symptoms of the dry mucosa condition.

4, The method according to any one of claims 1 to 3, wherein the comparing
is with at least one reference value determined from a statistically
significant number of subjects not exhibiting signs of, or experiencing
symptoms of the dry mucosa condition.

5. The method according to any one of claims 1 to 4, wherein the sample is a
fluid.

6. The method according to any one of claims 1 to5, wherein the expression is

abundance of the at least one biomarker.
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is with at | east one reference val ue determ ned from
at | east one subject not exhibiting signs of, or

wexpErizeci ng synptons of the dry nucosa condi PCOISG26D7/000118

The nethod according to any one of clains 1 to 3,
wherein the conparing is wwth at | east one reference
val ue determned froma stati,stically significant
nunber of subjects not exhib??ing signs of, or
experiencing synptons of the dry mucosa condition. 5.

he rHidokdtleed acchrdingt to amyorenef chintd #td8, whéreid the comparing
wherein the sanple is a fluid. 6 . The nethod

accor@tygnass apsctiaiaetsy. cl ai ns 1t 05, wherein the
expression i s abundance of the at |east one

bi omarker. 7. The method according to any one of clains

8 to Bhe medhad actdrdingoopzyi org ofsclbiynsrhss 6swleltsio thet cymparing

8 . Th d according to any one of clains 1 to 6,
V\heré?ﬁ’yﬁég@%npari ng is by i TRAQ 9. A nethod of
determ ning the severity of the condition of dry

mucosa in a subject, the nmethod conprising: providing
% sanblmethpdraf rmibingdhe senerityoofidheiasdition ofedrtmueosa in a

expr essi: f a-l1-acid-glycoprotein, S100 A8, S100 A9,
S100 Si'}}&gl%ﬁ rﬁ‘eﬁ’aol ?%(E?%%ﬁ?'ri n, |lysozyne, and/or any
of t hebvidiey & sakiplefrom ﬂfeaélﬂﬁéﬁt;thef eof in the sanple
with at | east one reference value. 10. The net hod

accordlithg to claim9, wherein the dry nucosa condition

is dr : C b ng.:

7o g R AR RAREAS IR0 AN B, S10p As 5100

one rA9,eBd00eA%alS0d& el nactefertinpiystizyheastaradier any of their
bj t t

sub) ecferivg%ve or fragment thereof in the sample with at least one reference

value.

10.  The method according to claim 9, wherein the dry mucosa condition is dry

eye.

11.  The method according to any one of claims 9to 10, wherein the comparing
is with at least one reference value determined from at least one subject not

exhibiting signs of, or experiencing symptoms of the dry mucosa condition.

12.  The method according to any one of claims 9 to11, wherein the comparing
is with at least one reference value determined from a statistically
significant number of subjects not exhibiting signs of, or experiencing
symptoms of the dry mucosa condition.

13.  The method according to any one of claims 9 to 12, wherein the sample is a
fluid.
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exhi biting signs of, or experiencing synptons of the
dry nmucosa condition. 12. The nethod according to any

wone7akewiai ns 9 tol | , wherein the conpari ngPCE/S6RAN/000118

at | east one reference value determned froma
statistically significant nunber of subjects not

exhi biting signs of, or expehiencing synptons of the
dry mucosa condition. 13 . T & et hod according to any
one of clainms 9 to 12, wherein the sanple is a

14.ui dTHeAmethed eretbeihgrranlond dof @ldimes @@ 18f whkpdinghd relative
to 13, wherein the relative expression is relative

abundBRERSTPN iskelativel abddapae obihsrat least ong biomarker.

nmet hod according to any one of clains 9 to 14, wherein

the conparing is by mass spectronetry. 16. The net hod

. corthengetiwodagcardingdd anl ahewf Blairas B4o 1dhwherain tlieecomparing
conmparing is by i TRAQ 17. A nethod of nonitoring

ef fi déW%@S%S izt - for a dry nucosa condition in

a subject, the nethod conprising: providing a sanple
fromthe subject; and conparing expression of at |east

the bitemeiteod accardingdarmply enetaielaiths Odadd, wherein the comparing
bi omar Eer..rﬁg\lcgct ed fromthe group consisting of

a- endP §¥d, Na™%- aci dgl ycoprotei n prol actin-i nduci bl e
protein, S100 A8, S100A9, S100 A4, S100 A 11, von

Ebner's g[l and protein, lactoferrin, |ysozyne, N
bf-ol iMengthed of muamitoeng effingcy 9f adreatmeint fafea diyanugesagondition

Egég;['ﬁ%tsndetpﬁ&eme meglg%aﬁgorb@ﬁ%f]gone ref erence val ue.

od accor im1l7, wherein the dry
mucosaoviditd & isampls franytheysubjdd; The net hod accordi ng
to anglndone of claims 17 to 18 , wherein the
comparing expression of at least one biomarker in the sample, the at least
one biomarker selected from the group consisting of a-enolase, a-1-acid-
glycoprotein prolactin-inducible protein, S100 A8, S100 A9, S100 A4, S100
A11, von Ebner’s gland protein, lactoferrin, lysozyme, proline-rich 4 protein
and any of their derivative or fragment thereof with at least one reference

value.

18.  The method according to claim 17, wherein the dry mucosa condition is dry

eye.

19. The method according to any one of claims 17 to 18, wherein the
comparing is with at least one reference value determined from at least one
subject not exhibiting signs of, or experiencing symptoms of the dry mucosa

condition.

20. The method according to any one of claims 17 to 19, wherein the

comparing is with at least one reference value determined from a
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conparing is wth at | east one reference val ue
determ ned fromat | east one subject not exhibiting

weigTs2ed1 or experiencing synptons of the dryrPausas@7/000118

condition. 20. The nethod according to any one of
claims 17 to 19, wherein the conparing is with at

| east one reference val ue deésgnined from
astatistically significant n er of subjects not
exhi biting signs of, or experiencing synptons of the

dry retama:awnsigmﬁ@ant Buhbefhef gBbjeets &h@@cémltﬂﬂn? cs@ﬁby of, or
one of clainsg 17 to 20, wherein the sanple is a tlurd

22, TRRPSRENRLY SeeRiemsRy the d@hmttﬁ@éacﬂonéntmnns 17 to 2

1, wherein the relative expression is relative

abundance of the at |east one bionarker. 23. The

2kt hotheoednod agedrdirgrty aog@nefof clamss! 713 200wh2rein the sample is
whereip the conparing is by nmass spectronmetry. 24. The

The n%HH 9d according to any one of claims 17 to 22,

wherein the conparing is by i TRAQ 25. A nethod of

treating a dry nucosa condition in a subject, the

22t hothe mqjhbd iangorqing)toi aimngne of alaie 1f7rtord 1, wéherein the relative
subj ect ressi on qof, at t _one

o1 one LSRN i (PR ARRgS oF thd ot [S58hbng hhrmerker

sel ected fromthe group consisting of a-enol ase,

a- 1-aci dgl ycoprotein and prol actin-induci bl e protein,
%100 Pee metiwdagecaim Aa, a1 GoeAct Klaigtn 1Ebier22s wherein the

al andco%;% is I&?ﬁw%%%%ﬁébt’?ome ozyme, proline-rich 4

protein an ny o erlvtlve or fragment
thereof with at |east a reference val ue; and reduci ng
éhe diff rence i n . expression of at |east one bigonar

4 thEhgr @@pﬁ@ﬁ ¢ 3rBEPREIG o 2BY ongeohElaHBY THCibAdi W@ereln the
to C'c%rﬁb%g%ﬁ*r\‘hé.he dry mucosa condition is dry

25. A method of treating a dry mucosa condition in a subject, the method
comprising:
providing a sample from the subject;
comparing expression of at least one biomarker in the sample, the at least
one biomarker selected from the group consisting of a-enolase, a-1-acid-
glycoprotein and prolactin-inducible protein, S100 A8, S100 A9, S100 A4,
S$100 A11, von Ebner’s gland protein, lactoferrin, lysozyme, proline-rich 4
protein and any of their derivative or fragment thereof with at least a
reference value; and reducing the difference in expression of at least one

biomarker in the group of biomarkers.

26. The method according to claim 23, wherein the dry mucosa condition is dry

eye.
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eye. 27. The nethod according to any one of clains 25
t 026, wherein the conparing is with at |east one
woeb@riese val ue determ ned from at | east one BQDSECH07/000118

not exhibiting signs of, or experiencing synptons of

the dry nucosa condition. 28. The nmethod according to

any one of clains 25 to 27, erein the conparing is

with at | east one reference | ue determ ned froma
statistically significant nunber of subjects not

ZKhi bitie ﬁ@tl’:icbcgﬁc‘cd?ﬂmg% aﬁy paEiof BRIIME 251026, aviterei thé eomparing
dry nmucqQsa condition, . The nmethod according to

one OF Vet et one gelementaneiar ﬁeteﬁ@"s%dwfmr@ 3t bt enepbiect not
vvher e&?} l{ﬁﬁﬁ&gg;ln@%‘f Wl grléﬁmﬁgléytﬁ’ﬁg ot gfl ve@gﬁ"ﬁ%}a r?gn:gnvndl’uon.

ati've éxpr essi
of the at | east one b| omarker. 3 1. The nethod

i gnpthoR SeEading, bE dToneney of SIEIMend0nie g Wherein the
aCCOféBrﬂBar‘irﬁ?g QQYWRIﬁ‘eatoﬁea%ltabﬁ@ r%?er%ﬁcéovalm@eﬂéfe'ﬁﬂrfé%i from a

conpari ng by RAQ. . The nethod according to any

one cﬁtat1$tmai+;; agnlfloar&znumbaremfnsuhjec@t noé adhilwieg signs of, or
bi omarker. is. a- 1-qglycoprotein 1 and th redu0|ng of

Che dPPESERRID Rtepiec i fhipmhsPRe sonfitlelci ng
inflammation in the subject. 34. The nethod accordi ng

to any one of clainms 25 to 33; wherein the at | east

he b]yhﬁrmaﬂwd pecqidlinode anv ona@ielaime 26rte 8, wharain theesample is
reducj pg.of the difference in expression conprises
increa3|ng t he expression of prolactininducible

protein in the subject by the adm nistration of

r ol in and/or andr ogen. 35. The net hod accord| ng to .
aﬁ?ee gretipd @ggorsing 1 ay opp & Slaimsntay, é‘ﬁ?{e'gﬁ@e relative

bi Onaéi%ﬁé?%lén R MHa2hce &8t Rt bAE HiGiHHkERI

of the difference I n expression conprises reduclng the
upr egul ati on and/ or

31. The method according to any one of claims 25 to 30, wherein the

comparing is by mass spectrometry.

32. The method according to any one of claims 25 to 30, wherein the

comparing is by iTRAQ.

33. The method according to any one of claims 25 to 32; wherein the at least
one biomarker is a-1-glycoprotein 1 and the reducing of the difference in

expression comprises reducing inflammation in the subject.

34. The method according to any one of claims 25 to 33; wherein the at least
one biomarker is prolactin-inducible protein and the reducing of the
difference in expression comprises increasing the expression of prolactin-
inducible protein in the subject by the administration of prolactin and/or
androgen.
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conpl ex formation, of S 100 A8 and/or S 100 A9 in the
subject. 36. The nethod according to any of the

wonrerradézrg cl ai ns, wherein the subject is a hupamwsG2007/000118

bei ng. 37. The method according to any of the
precedi ng clains, wherein the subject is a mammal . 38.
A panel of blonarkers for dla%nosing the condition of
dry eye, the panel conpr|S|n a-1-acid-glycoprotein
a-enol ase, prolactin-inducible protein, S100 A8, S100

%9, Wnﬁho@é@@oﬂlﬂgﬂo é(rﬁno@? B%Iaﬁng bang 3 Wh%r@m the at least

lactoferrin, |ysozyme, proline-rich 4 protein and/or a

deri vene \b@orﬁarlfaralgrrthOOtm&ramklor $J400TA8 pa@dheolfeducmg of the

on'a AppteBy b Reidh, Eollse, SR JofoGrR8URtohandror

for décrgplesifognatioh, bf IB1005%8 A8 S100 A9 WPiHeSsuledt
| east one chem cal capable of reacting to at |east one

bi omar ker selected fromthe group consisting of

% ot o e et ot R o i BrstetEafit Al e subject
Ebnerissa lglraad beirgg.ei n, | actoferrin, |ysozyne,

proline-rich 4 protein and a derivative or fragment
thereof. 4 1. The diagnostic kit according to claim

0, hes ﬁie‘ﬁhééﬂ? c?(;é trfbai%tar@rlﬁtﬁé‘?mdéﬂ'l%q cs,laﬁ'ﬁ 'vﬂ?érélrﬂﬂé subject

anti body speci or any ‘one of the onar ler's.

The dis@gmestmal. kit according to anyone of clains 40to
4 1, wherein the at |east one chemcal is on a solid

support or in a gel. 43. The diagnostic kit according

38 cl AipandDof pitphsrkard i didgn tl@‘@onﬁnﬁ@rﬁbk@?y bfe, the panel
a- enol ase and the at | east o e chemcal is

2- phoxpRpiigine &t-Atagid-glycoprotein , a-enolase, prolactin-inducible protein,
S100 A8, S100 A9, S100 A4, S100 A11, von Ebner's gland protein,

lactoferrin, lysozyme, proline-rich 4 protein and/or a derivative or fragment

thereof.

39.  The panel of biomarkers according to claim 38, wherein the panel is on a

solid support or in a gel.

40.  Adiagnostic kit for diagnosing a dry mucosa condition comprising at least
one chemical capable of reacting to at least one biomarker selected from
the group consisting of a-enolase, a-1-acid-glycoprotein prolactin-inducible
protein, S100 A8, S100 A9, S100 A4, S100 A11, von Ebner's gland protein,
lactoferrin, lysozyme, proline-rich 4 protein and a derivative or fragment

thereof.

41.  The diagnostic kit according to claim 40, wherein the at least one chemical

is at least one antibody specific for any one of the biomarkers.
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42. The diagnostic kit according to anyone of claims 40to 41, wherein the at

least one chemical is on a solid support or in a gel.

43. The diagnostic kit according to claim 40, wherein the at least one biomarker

5 is a-enolase and the at least one chemical is 2-phosphoglycerate.
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