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Intensive Proteomic Approach to Identify Secreted Peptides/Proteins from 3T3-L1 Adipocytes
using Gel Electrophoresis and Liquid Chromatograph Separation Methods
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Abstract — Adipocytes have been known to secrete a number of important proteins called adipokines with roles in energy
metabolism, reproduction, cardiovascular function and immunity. In this study we have attempted to identify intensively
secretory proteins from 3T3-L1 adipocytes. 3T3-L1 preadipocytes were differentiated into mature adipocytes and then the
cells were left in serum-free medium. The supernatant was filtrated and dialyzed. Lyophilized secretome was fractionated
by two different methods, 1-D SDS PAGE and RP-FPLC. The tryptic peptides from the gel slices and the FPLC fractions
were analyzed by nanoLC/ESI-MS/MS. We identified a total of 303 identical proteins from two methods, 251 proteins from
1-D gel and 184 proteins from RP-FPLC. 86 of them were listed as a secretory protein Finally, we identified many known
or unknown secreted proteins existed in the low level including adiponectin, angiotensinogen, bone morphogenetic protein-
1 (BMP-1), macrophage migration inhibitory factor (MIF), insulin like growth factor-Il (IGF-II), interleukin-6 (IL-6), fol-
listatin-related protein-1, minecan, and resistin. The existence of some of secreted proteins has been confirmed in RNA
level. This proteomic experiment is useful for the intensive screening of secretory proteins in many kinds of other cells.

Keywords [] secretary protein and peptide, adipokines, 1-D SDS PAGE, RP-FPLC, nanoLC/ESI-MS/MS
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Fig. 1 - Overview of secretome preparation and analysis.
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Fig. 2 — Optimization of washing condition and evaluation of quality
of secretome. a) After 1, 4 and 6 times washing using PBS,
the clearance of FBS protein was confirmed. After 4 times
washing, FBS proteins of media disappeared b) Western
blot analysis of cellular protein GAPDH. 300 ng of lysate
protein was loaded in left lane and 3 mg of protein was
loaded in right lane.
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Fig. 3 — 1D SDS-PAGE pattern and RP-FPLC profile of secretome from 3T3-L1 adipocytes a) 1D SDS-PAGE pattern of secreted proteins. After
dialysis, 200 mg of protein was loaded on to 15% Tris-HCL gel, resolved and coomassie blue stained. Gel containing protein was cut
into 10 slices. Each slice was broken in several pieces and trypsin-digested. b) Profile of RP-FPLC of secreted proteins. 200 mg of
same protein was fractionated by RP-FPLC. Fractions were subintegrated into 10 fractions based on UV absorbance ¢) Comparison
of the number of proteins, identified by gel or LC separation.
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Table I - Secretory proteins identified from 3T3-L1 adipocytes

Protein name

Gel electrophoresis

liquid chromatography

MW Coverage Score P(el?ltilt()ie Coverage Score P?I?Itilt()le
1-O-ACYLCERAMIDE SYNTHASE 47276.8 9.50 30.20 3 - - -
ADAMTS-1 105773.2 2.00 20.24 3 8.90 30.22 23
ADIPONECTIN 26824.2 15.80 50.25 55 11.60 20.24 4
ALPHA-1-ACIDGLYCOPROTEIN 1 23880.1 0.00 10.17 7 - - -
ANGIOPOIETIN-RELATEDPROTEIN4 45509.9 7.80 20.26 2 11.20 40.23 5
ANGIOTENSINOGEN 52637.3 9.30 30.24 7 - - -
APOLIPOPROTEIN D 21515.6 6.30 10.12 2 - - -
ARMET PROTEIN 20360.6 9.50 20.22 4 - - -
BETA-2-MICROGLOBULIN 13813.9 7.60 10.15 2 5.40 30.21 3
BIGLYCAN 41612.6 34.40 110.26 42 1.10 10.19 2
BONE MORPHOGENETIC PROTEIN 1 111536.4 - - - 1.10 10.19 2
CERULOPLASMIN 121085.1 3.80 30.19 3 24.70 280.34 86
COL15A1 PROTEIN (FRAGMENT) 85376.9 1.80 10.21 2 - - -
COLLAGENALPHA-1(IIMCHAIN 138857.9 25.30 280.35 105 3.30 30.22 3
COLLAGENALPHA-1(IV)CHAIN 160579.5 - - - 2.20 20.21 2
COLLAGENALPHA-1(V)CHAIN 183579.1 4.50 50.22 11 3.40 20.25 2
COLLAGENALPHA-1(VI)CHAIN 108421.9 15.80 120.30 25 2.40 30.25 4
COLLAGENALPHA-1(XV)CHAIN 140570.5 3.10 40.25 7 54.20 450.33 333
COLLAGENALPHA-2(I)CHAIN 129478.6 50.40 380.35 327 - - -
COMPLEMENT C1R-A SUBCOMPONENT 80021.6 - - - 5.40 20.22 2
COMPLEMENT COMPONENT 1 77365.1 4.00 20.17 2 37.90 40.23 13
COMPLEMENT FACTOR D 28038.8 31.70 60.30 52 - - -
CYSTATINC 15520.8 47.90 63.24 31 - - -
DECORIN 39783.9 36.20 130.28 29 10.40 20.17 7
DERMATOPONTIN 23978.7 15.90 30.23 6 - - -
DIVALENT CATION TOLERANT PROTEIN CUTA
ISOFORM 2 16442.6 9.10 10.18 2 - - -
DYSTROGLYCAN 96844.5 1.80 10.19 2 17.40 20.17 4
EPIDIDYMAL SECRETORY PROTEINE 1 16431.5 34.20 40.17 7 23.10 40.19 6
EXTRACELLULAR SUPEROXIDE DISMUTASE [CU-ZN] 27374.7 28.70 60.26 9 5.90 80.37 11
EXTRACELLULAR MATRIX PROTEIN 1 62734.9 - - - 5.00 20.22 2
FIBRONECTIN 1 252840.8 1.70 20.31 8 - - -
FIBRONECTIN 272316.2 19.40 340.32 32 2.90 10.16 2
FOLLISTATIN-RELATED PROTEIN 1 34515.6 3.80 20.29 3 33.60 50.24 10
GALECTIN-1 14725.2 9.00 10.18 2 23.60 70.33 33
GELSOLIN 85888.1 6.40 30.26 5 5.90 10.16 2
HAPTOGLOBIN 387275 18.20 50.32 36 28.50 60.25 12
IGFBP 7 PROTEIN (FRAGMENT) 27140.8 36.90 80.26 23 - - -
IMMUNOGLOBULIN SUPERFAMILY CONTAINING
LEUCINE-RICH REPEAT 45586.2 2.30 10.18 2 - - -
INSULIN-LIKE GROWTH FACTOR I 20017.2 - - - 8.30 10.22 5
INSULIN-LIKE GROWTHFACTOR-BINDING PROTEIN 4 277884 12.60 20.22 2 27.90 240.27 118
INTERLEUKIN-6 24368.6 - - - 7.58 10.21 2
ISOFORM 1 OF COLLAGEN ALPHA-1(I) CHAIN 137948.2 29.80 260.37 197 34.70 70.34 49
ISOFORM 1 OF SULFHYDRYL OXIDASE 1 82733.2 7.80 50.22 6 28.20 140.28 27
ISOFORM C2 OF LAMIN-A/C 52619.9 9.10 50.21 7 0.80 10.24 2
ISOFORM LONG OF COMPLEMENT C3 186537.1 23.20 290.31 71 - - -
KIT LIGAND 30625.7 - - - 3.50 20.24 2
LAMININ B1 SUBUNIT 1 202308.3 8.60 120.30 24 - - -
LAMININ GAMMA-1 CHAIN 177184.0 9.60 110.28 25 7.90 20.22 3
LAMININALPHA-4CHAIN 201864.8 8.00 100.28 19 - - -
LEUCINE-RICHALPHA-2-GLYCOPROTEIN 37407.5 4.10 10.21 2 7.70 20.28 3
LUMICAN 38240.6 8.30 20.28 4 26.30 20.29 10
MACROPHAGE MIGRATION INHIBITORY FACTOR 12365.1 - - - 440 10.17 3
MATRIX METALLOPROTEINASE 3 54040.1 2.50 30.18 4 3.80 20.15 2
METALLOPROTEINASE INHIBITOR 1 22613.3 - - - 13.60 30.21 4
METALLOPROTEINASE INHIBITOR 2 24312.1 30.00 40.26 5 11.70 20.28 4
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Table I - Continued
Gel electrophoresis liquid chromatography
Protein name MW Coverage Score P?ﬁtiic)le Coverage Score P?fltiltc)ie

MIMECAN 33990.6 - - - 6.60 10.21 2
MIR-INTERACTING SAPOSIN-LIKE PROTEIN 20754.3 - - - 3.40 30.27 5
NAGLU 82570.0 - - - 6.40 60.21 7
NIDOGEN-1 136535.5 15.70 160.26 39 2.20 10.19 2
PEPTIDYL-PROLYL CIS-TRANS ISOMERASE C 22779.7 10.80 20.21 3 30.70 90.30 23
PERIOSTIN 90198.2 6.80 30.25 8 15.70 10.21 4
PIGMENT EPITHELIUM-DERIVED FACTOR 46205.3 47.70 130.30 72 - - -
PLASMINOGEN ACTIVATOR INHIBITOR 1 45141.2 6.50 20.23 3 - - -
PLEIOTROPHIN 18856.6  22.00 30.28 17 34.20 110.27 30
PROCOLLAGEN, TYPE V, ALPHA 2 144929.0 7.50 70.22 9 - - -
PROCOLLAGEN, TYPE VI, ALPHA 2 110265.6 2.20 10.29 3 - - -
PROCOLLAGENC-ENDOPEPTIDASE ENHANCER 1 50136.2 40.40 140.29 81 5.10 40.21 6
PROCOLLAGEN-PROLINE, 2-OXOGLUTARATE
4-DIOXYGENASE (PROLINE 4-HYDROXYLASE), ALPHA1  63769.3 2.50 10.23 2 23.70 90.25 33
POLYPEPTIDE
PROSTATIC STEROID-BINDING PROTEIN C1 CHAIN 12754.2 - - - 15.30 10.21 4
RESISTIN 12483.1 - - - 21.10 20.19 4
RETINOIC ACID RECEPTOR RESPONDER PROTEIN 2 18337.7  32.10 50.23 30 32.10 40.25 18
RIBONUCLEASE 4 170134  20.90 30.24 4 - - -
SERINE PROTEASE INHIBITOR A3N 46688.4 10.50 28.26 7 - - -
SERPINB5 42315.7 - - - 4.00 10.18 2
SERUM ALBUMIN 68647.8 4.30 20.23 5 13.00 60.23 13
SPARC 34427.6 23.20 50.23 15 24.80 70.22 10
STROMALCELL-DERIVED FACTOR1 10025.4 - - - 6.90 30.17 4
STROMELYSIN-2 53876.9 2.50 10.18 2 2.50 10.19 2
SULFATED GLYCOPROTEIN 1 61381.5 9.30 40.23 6 6.50 40.19 9
TETRANECTIN 22243.1 24.30 40.25 6 - - -
THIOREDOXIN DOMAIN CONTAINING 7 43626.7 13.30 40.26 8 - - -
THROMBOSPONDIN 1 129606.4 4.40 50.22 8 - - -
THROMBOSPONDIN-2 129828.0 9.60 80.23 16 - - -
TYPE IV COLLAGENASE 74054.9 27.30 120.30 29 3.10 20.22 7
TYPE VI COLLAGEN ALPHA 3 SUBUNIT 286702.9 1570  310.31 79 1.00 20.24 2
UNCHARACTERIZED PROTEIN C190RF10 HOMOLOG 17971.0 5.40 10.15 2 - - -
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Fig. 4 — RT-PCR for identified adipokines. Total RNAs were isolated
from differentiated 3T3-L1 adipocyte. The gene expression
of seven proteins were confirmed by RP-PCR. (Lane 1;
Size marker, 2; Resistin, 3; Angiotensinogen, 4; bone
morphogenetic protein-I (BMP-1), 5; Follistatin-related
protein-1, 6; Macrophage migratin inhibitory factor (MIF),
7; Mimecan, 8; Insulin like growth factor-II (IGF-II).
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Total protein Localization

O No Data 14.5%

B Secretory (extracellular) 28.7%

B Nucleus 8.9%

B ysosome 3.0%
B Membrane 3.0%
B Endoplasmic Reticulm 3.6%

O Cytoplasm 28.7%

O Mitichondria 9.6%

Fig. 5 — Classification of secretory proteins and functional analysis.
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