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Abstract: Objective To determine human tear proteins using nanoliter liquid chromatography coupled to quadrupole or-
bitrap mass spectrometry (NanoLC—-Q—-Orbitrap-MS), and perform a bioinformatics analysis of main proteins. Methods
Human tear samples were collected with capillary, transferred to 3 kDa ultrafiltration tubes containing 400 L of super-
pure water and centrifuged at 12 000Xg for 15 min. Repeated extraction of tear proteins were performed four times,
and following digestion with trypsin, the proteins were separated using the Waters NanoAcquity peptide BEH C18 col-
umn (1.7 wm, 100 wmX100 mm) and determined using NanoLC—Q-Orbitrap—-MS with the mobile phase of 0.1% formic
acid aqueous solution and acetonitrile (0.1% formic acid) in the full MS/dd-MS® mode. The types of proteins were char-
acterized in the Uniprot database using the software Proteome Discoverer version 2.1 and verified using bovine serum al-
bumin. The tear proteins were subjected to gene annotation analysis using the String database. Results A total of (387+
160) human tear proteins were yielded, with a relative standard deviation (RSD) of 4.13%, and there were 25 types of
proteins with a relative high abundance, including lipocalin 1, lysozyme and lactoferrin. The peptide sequence coverage
of bovine serum albumin was (86.08+2.61)%, with a RSD of 3.03%. The 25 major tear proteins were involved in sub-
stance transduction among cells, homeostasis process, negative regulation of the endopeptidase activity, detection of chem-
ical stimulants and humoral immune responses, and the 16 proteins had close interactions. Lacritin, lipocalin 1, lactofer-

rin, lysozyme and zinc—a 2-glycoprotein, which had a relative high abundance, had close biological connections. Conclu-
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sion Nanol.C—Q-Orbitrap—MS is stable, reliable and feasible for detection of multiple proteins in tears.
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Figure 1 Total ion chromatogram of peptides after protease
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Table 1 Search information and relative quantitative results of 25 main proteins in tears

) AR
D A I Protein IR i e Relative
Gene Peptide  Coverage/%  Score bundance
P31025 LCNI  JRBUS# A 1 Lipocalin 1 13 51.12 323.31 6.30x10°
P61626 LYZ VST Lysozyme 12 54.11 154.11 4.82x10°
P02788 LTF  FLBEE M Lactoferrin 49 66.78 323.32 4.82x10°
Q9GZ78  IACRT HHZE ] Extracellular glycoprotein lacritin 3 22.49 31.63 1.60x10°
016378 PRR4 &AL 14 Proline—rich protein 4 3 21.62 37.69 6.67x10
P25311  AZGPI  %E a2 BEEE A Zinc—a 2—glycoprotein 9 33.92 90.74 5.49x10’
P12273 PIP  WFLEVE A Prolactin—inducible protein 5 41.10 67.10 5.30x10’
P01036 CST4  BEMZE-S Cystatin—S 6 34.02 51.12 3.39x10’
E9PNMS8 ST5S TS Suppression of tumorigenicity 5 1 18.18 5.62 2.98x10’
P35612 ADD2  B-JiIn& I B-adducin 1 2.77 5.94 2.39x10’
P01833 PIGR  RAEWHPEERTE 34K Polymeric immunoglobulin receptor 4 7.34 28.58 2.37x10
P48668  KRT6C FAmA, TMHAAHAES6 C Keratin, type I cytoskeletal 6 C 9 3.16 71.64 2.31x10’
Q96JN2  CCDC136 ERMEHEFIH S HET 136 Coiled—coil domain—containing protein 136 1 6.42 5.66 1.75%107
099935  PROLI  WUE KM I R4 19 Opiorphin prepropeptide 3 20.61 20.04 1.65%10
Q8IVLO NAV3 #0540 3 Neuron navigator 3 1 1.62 5.61 1.32x107
P51610  HCFCI 7 E4IMIAF 1 Host cell factor 1 1 0.32 11.30 1.29%107
Q9H2X6  HIPK2  [AIRZ5F SR B/ 26 (130 2 Homeodomain—interacting protein ki- 1 1.12 5.82 1.28x107
nase 2

P08779 KRTI6  f#EA, T AVHMEESE16 Keratin, type I cytoskeletal 16 7 14.30 48.41 1.03x10
095968  SCGBIDI Secretoglobin Z 1% 1D J#.51 1 Secretoglobin family 1 D member 1 1 12.19 7.12 9.12x10°
P01591 1G] ZR{KTgA FTgM (193 34E Joining chain of multimeric TgAand TgM 2 17.22 17.32 8.95x10°
P35908 KRT2 sk, IS4 HE2R 2 32 4 Keratin, type 11 cytoskeletal 2 epidermal 6 20.52 53.42 8.83x10°
Q9UGM3  DMBTI TR -PHLLAY 1 82H Deleted in malignant brain tumors 1 protein 1 10.75 5.65 6.62x10°
075556  SCGB2A1 ZFLIRPKZEI1B Mammaglobin-B 1 9.52 5.83 1.45x10°
P01037 CSTI  PIeaBREE IR Cystatin-SN 3 12.82 6.14 1.38x10°
P03973 SLPI 43I L A K157 Secretory leukocyte peptidase inhibitor 1 9.12 6.60 1.22x10°
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Figure 2 Interaction network among human tear proteins
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