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[ Abstract] Tear fluid is a complex body fluid, which may contain thousands of protein/peptides and other
molecules. Studies have determined that the changes in the chemical compositions of tears play an important role in
some diseases and their progression. Tear fluid is a useful and easily accessible source for understanding ocular surface
diseases,other eye diseases, and systemic diseases. It can also be used for identification of biomarkers for clinical
applications and pharmaceutical development. Therefore, quantitative proteomic analysis of tears may provide very
important information for diagnosis and treatment of eye diseases or the development of new drugs. Knowledge of the

current proteomic technologies for tear analysis is helpful for conducting studies. In addition, ophthalmologists should

pay close attentions to the association between tear proteomic changes and eye diseases, recent advances in tear

proteomics and their applications in studying ocular surface diseases and conditions.
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BREBLBERNGEEZEGHE L AKX
W, W7 ~10 um BHEE, EEFRK EXEFSE
AR T ge e A . JEEE R R B R W RIE L R AT
FMME, BN R ERERE AN EER T H
R MR R A BN E R iR B U U D B R &
R BEHGFBHENNE, BRFEFENEFK
SOHABARREE R EEFRAT, BERE
EHS5~10ul, 28 F % 1.2 pl/min, E 3 £ % 16% /min,
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W) m EH IR, T A A E R W E FE d 8l JH iR W
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Hg BN FRAA X B R AT ERRETFEER B
AN i AN ) N ) o
WS, HEM AN ERERE AREREEEE
MR, XTHEREEEHBRRBELS W, RAFE LA
MeRETH—F N NEERBRREREAHNE
MWHERBEERED ., BREXENERE S M
IEAKBEE B KK, R R, BB A R B
L HAEMEEWFE AR TR AEEEZE S £
BMEEREBASR,AEEENH BT B LA B B
BRAHSERMARUAE £ KEF HREFEE
b/ 5 RAEER RE LREE NS TFREY; T H
HNEWEEARR MRk, T EM Rk i a
Jo Fo 45 FEARIR 28 8 20, B R W D B R E B R A
BEAREHOBBRAMANA L ANE GO MR
WARTFHE G,

2 BREARAFHNRFHE

2.1 HREARAFHSITER
211 HRWREERFE HEHENXEE#GTEZA
FAFAMEAR, XEZNERNAXNEELED W
HHBREARWANMER, B ¥ AW 2 AERXE
7 & Schirmer X 4K & K% £ 4% K &,
Schirmer X2 A X T HRBETHRAE TEEEN
5 min, MK KW E KRB WK, I K R 3
TH TR 4wk B W AR VE 7, XM O vk B R B E R T R
AHEREARAFFHFRNRA, BaE =N A —
MR AN KT M E EHAE T RS EE P RIUH
W& o Green-Church % (3] & B Schirmer R 4% 3 5% & B JE
MEMBREERALESL THBEREAG H ., B
B \S100 45 4 & & 4 % & & i (L7 Z& T Schirmer i 4%
EREWHRY MAKBERE ERENER TN
Wifmo st Schirmer K 4% 2 BT K & 09 00 ik F £ A &
RE(EE AR bram, Bh b, HEEHE S
THERREBERNER, N ZZERERNEBRARE
ik, EREREEREEHE R A AR, HHK
HERETMSRRAEERS W, EHFEHE ER
MR EE P EE TR A A E R, T Schirmer 3K 45 &%
YR EETRAEZFNER,RF 1 mm K B
RBHER YL ERE A RAFH R TN
KE,
HReHZMEE, BN EEFKERIE
HEREARAFHAREREAKAN L —NEEH
. ARET,ZRETHRFE4~8h HREALELY
ETH,ZEARF I6h G EHREALSETRZE

70% ~80% ., £ 4 CABETHERFATHRE 1 B, E
20CEAHTTHRAFE2AMAULE,-70 CLLTHERK
BATHRFEANMAU LY,
21.2 AREFERAFAMBEANARERRKE
W2 FHREARAFAMBEAFET CHKE,
90 4E % LLBT AT BL AR 2 D 3B A vk B A RS B R
8, % 4 # (high performance liquid chromatography,
HPLC) &t gy A Rt AR B REE, M
FEHBREARAF 2N E AN KK, T2 % (mass
spectrometry ,MS) i N #F % & & JU 41 F W & &= Z 5 AT
k. BRI, 40T HPLC B & & 2 # % 0L K
BAP KLY EHEEETHEREA,
SELDI/MALDI-TOF-MS + & f T JH & & & 41 %
#y # %, SELDI-TOF & K xf 2 #f 48 x4 2 F ;L & &
1500 ~30000 4y % fik #n & & J b & & |, MALDI-
TOF AU EA TARABRFRES LS TFRE
(700 ~4000) By % ik’ . B A SELDI-TOF #% A ¥ %
ERAAATREEE R (2T HEN 14 600) fr
fER i E A (M2 FRE N 17 300) , 4 7 4 1 2|
BHEHXELCHARES (M2 TREN4000),
BEHEAREAA(HEN S TFREN4000) o -FE
EEBMHA(ET 2 FREHN 4100) g & HEARE
B3(MXA2FMENS80) ENEXLFREEH
Fafk %" Zhou %' k1 A SELDI-TOF 4 A xf & % ff
MTHBERETRMN, EREMTAEFHERFLAT
a-denfensin 1 .a-denfensin 2 F1 a-denfensin 3 ( 8 4 4 F
FRE A N 34423371 fn3486)  HEZRT WA H
R R I T S100 A8 (A8 Xt 4 F i & 4 10 800) Au
S100 A9( 4 *t 4 F i & % 12 700) , SELDI/MALDI-
TOF 3 A £ — b 3 (] £ 09 0 R & @R 7 %, 2R
e EA/RENHA ST RE, FENEZ SR
B R A 3 R 3 B F (liquid chromatography-
mass spectrometry/mass spectrometry, LC-MS/MS ) %
HPLC 5 &R AL A ME M EGRAFH LT %,
LC #8782 4 5 £ M B & b i A AL A AR 4, T o BX R
B4 3T B AN AT B A T, 5 2 A AL AR
MaoFRE EM(EERERT) MK E(EEDN)
£fE 8. KEWHEME G # L LC-MS/MS 41 4 # % &
$ ok, FH Zhou %' 5 F RP-HPLC #7 nanoLC-MS/
MS & 3L 7 60 ## 2 it & &, de Souza %" 51 1D
SDS-PAGE #1 LTQ-FT/LTQ-Orbitrap & 3 £ 1 # 491
MEREA. TN, BEAETM S B 7 E4 46 MS Z Xt
REAHATAMELEENEERLRT %,
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ik % K N Y% Ml ( multiple reaction monitoring,
MRM)#H A Z —f £ FE o ERBRERELEAFFE
HKBREFEHRTHECETRENTI K, FAAH LT
' W E A SR, MRM 4 2 B RT A A B A £ IR AR
EA#TENEEN G E, MBM A LA R &
Ee EREg sREMGRAENRS, SHANE
T Hifk iy ELISA f1 Western blot # I # K 48 b, MRM
FTHEAUK, RN EMTRD RN B E & T &
MRM fi F % & &£ T 7 ¥ ot &k, & H & 2 %
MRM ( high resolution MRM, HR-MRM ) # A, Tong
SR 41l I R TR R AR 3T 50 A vy
HEEA,
FRNARFEEMBRNEARAFH R &
A LT EAHATEESAN B AL E AT A A A
4 3t & & (isobaric tags for relative and absolute
quantitation , iTRAQ) £ R & — M & 5 [F] & || L & #7710,
A LZFHELERAMFIREE S KN K5 H AR
MeEEm 2B RENERSMEHILE SRS
AERZEANEARLE  RAFREEEARMAF
FANHBER AR A, KA ITRAQ 5 A 7 [ i #t
HERST( TR . FLR)NGEREAMEH B
EREa#TBRN, EXEFHRFNEARZ
WA TR TR EERE A RL BN A
T [
HMERFEMXEARMN T ZHHFE KR,
TR % KM R (MRM-MS) Fu [5] 4L & #7847 v
REHEaREEHA. REFMEM S RILAEH K
( stable isotope standards and capture by anti-peptide
antibodies ,SISCAPA) B R M Fl %k A F 8 EffH
B E L&, JF B & MRM-MS 5 A, DLk 2| 3 & 8 47 &
AT E B EH A, R R R T R (eytometric
bead-based assay, CBA) & # T & % 5% 1% 2k \ELISA #Fn
MADEAN FHAEM LW —FHF O MFFERT
ECHEETENFHAZE TR N E T EHERE 6B B
FTRMERT, CHATAXERN S EARE TR
W FEEAE K AAMEN ERL HREEAL
WEE, TRNE-— N ARSI RELIEPHXE
pEkkERE" XEHEHAEARNRARA
BPRAMERGN S EANER, EXREREET
SABLEFMAATERZANRIN ., # T HHR
EHEWRRE, B EMEXE a7 ELEg
MS i A AR M B AT AENE A,
22 EFANHERFHEERALFR
BALFNEARFRRT &, FEFRKIA};

FETAXHEREARA, FHOARCETHAR
HKE B R4 E D4 500 # & B R, de Souza %
B B LC/MS-LTQ-FT f7 LC/MS-LTQ-Orbitrap 4 4 7 %
S 491 A E K E G Zhou %R 1 B K
Triple-TOF 5600 system (AB SCIEX) % = # £ /4 1 500
MEREE

REENNEREARARERTRERE 840
Fa k(1) k8RR EHER B BUR AR B
HBRAREES , XX EGZERE AN EEH KD
SAEEERE L% EE SgAEREREA-1(4L
ME R RN A & B, tear-specific prealbumin,
LCN-1) (7 7| f& & & 2 fi§ B B \lacritin & g fo 8 &/
BRREARE., Q)REAM/ AL BHREE £
EAS SRRy MMES, R RE MM IEE 5 0= 4
MATERWEHRYWEAE, B)FFLUNE
H XEXEARETRERSTAL2>UNEA,H
WHEARFN LIRS, ()hREE XEE
AHERITEFAR W, MEKE TIHKREY, 0t
FUMAEN D NBEREBRFORE TN RIEE
B EaLELR, TR EREAS AR, GEEN
B ES RERKARL R RS EE
FAENFEFLEEAR P THREENAME TR E
KEFE, BAPXBFENERARAATRAKE
BRAHEERR xR EREHNFEALE £
FLEERNARBR TN - E G AEE G HHEHK
AW, B ERB AR RALENEE LR
A, WS T B A LAk B B B R U A A E

3 BREBAFHRNAME

MEZRARAFRABERAN CERRE, BRE
BRAFHREMEN, BRE B RAAMNA L RN
KR R AR A R R & D AT
BRRFEWNEELE, AREAEZARAFARTEE
RTFUTFE:(DAEERFRANIXE BF . EM
A& UHRARLENRELRERN T
Bo )mA%#E MRM ZEA#TEEE G H4A¥
# % . MRM ¥ %t %% & AT 5 o € B AT, 9F T B
TENLTHEALEHREAR  RAEATHRAEAR
WHEBRA, XM BEAREGR B Ko 5
HAMGLS, VEREE KA FFHREHENGERKE
VW BT RMET THRER, Q) FREREAERYA
F/IRAAFWADLERERAETALEREAR
A/ R E B AR, AR R AR R
RORABAN LA TRERRK, (4)FREL2 5%
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FHWHREERAF/ RAMAFHAR, EHERFRXL
REWTRIBERF KL RN R — 5
A TRERR B — R BRILIRE e BREEAL
HRBMEEME R (5)FFRIERE & i
5, A E R PR B T B R R R VIR kA R A
Fo sk W HLEL AT R BT BRI

REWHARE TR, R ZREZRE KT
SREEREFORAINEE, —REREARE £
RALZHBRERFNAAEZN, ERFR LI Aibr
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