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Differential protein analysis of porcine
COCs with distinct cumulus cell layers
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34134, Korea

Abstract

Porcine cumulus cell layers are thought to influence various fundamental functions during
oocyte maturation. The expansion of cumulus-oocyte complexes (COCs) is known to
highly correlate with oocyte maturation, fertilization, and embryonic development. In this
study, we performed two dimensional electrophoresis (2-DE) and matrix-assisted laser
desorption ionization-time of flight (MALDI-TOF) analysis using porcine COCs proteins.
Porcine COCs were collected from ovary follicles and classified as the good-quality
group and the poor-quality group based on cumulus cell layers around oocyte. The
COCs protein samples were separated in a pH 3.0-10.0 IPG gels for the first
dimension, and then 8%—-16% SDS-PAGE gel for the second dimension. Gel image
analysis was performed in protein spots between good- and poor-quality groups, and
then differential protein spots were identified using MALDI-TOF analysis. There were
more than 300 protein spots in the 2-DE gel image obtained from 1 mg protein samples
of COCs. Five differential protein spots were identified by gel image analysis with more
than 1.5-fold differences. All 5 protein spots were up-regulated in good quality group
and revealed as transferrin, tight junction protein ZO-2, tubulin beta chain, meiosis-
specific nuclear structural protein 1 and dynamin 1-like isoform 4 in good. Our results
indicated the identification of 5 differentially expressed proteins in the porcine good-
quality COCs and these protein profiles will make available important guides for porcine
good oocyte selection for the production of in vitro embryos.

Keywords: Porcine, Cumulus-oocyte complex (COC), Cumulus cell, 2-Dimensional
electrophoresis (2-DE), Matrix-assisted laser desorption ionization-time of
flight (MALDI-TOF)
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(B) Poor group
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Fig. 1. Sorting porcine cumulus—oocyte complexes (COCs) by cumulus layers around oocyte. (A) Good-

quality group of pig COCs. (B) Poor-quality group of pig COCs.
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Fig. 2. 2-Dimensional electrophoresis images of porcine cumulus—oocyte complexes (COCs) with pH
3.0-10.0 range. First dimension was performed by IEF on pH 3.0-10.0 IPG strips, the second dimension
was run on 8%-16% gradient SDS-PAGE gels and the proteins were visualized by Coomassie blue staining.
The indicated spots were excised from gel and identified by matrix—assisted laser desorption ionization-time
of flight mass. Proteins are annotated by Spot ID. For these abbreviations and complete information see
Table 1. (A) Good-quality COCs group, (B) Poor-qulaity COCs group.
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Fig. 3. Protein spots differentially expressed between porcine good- and poor-quality cumulus—-oocyte
complexes (COCs) groups. Percent-volume histograms of differential expressed proteins (below).

Table 1. Porcine cumulus—oocyte complexes (COCs) proteins differentially expressed between good- and
poor—-quality groups were identified by matrix-assisted laser desorption ionization-time of flight analysis

Spot ID Estd Z"  Accession No. Protein information Coverage% pl kDa
1 122 AAD19964.1 Tight junction protein ZO-2 9 43  62.02
2 1.72  P02554.1 Tubulin beta chain 35 58 53.41
3 1.4 XP_001363563.1 Similar to dynamin 1-like, isoform 4 29 5.2 65.48
4 243 XP_535489.2 Similar to meiosis—specific nuclear 13 54 653

structural protein 1

5 1.567  CAA30943.1 Transferrin 33 7.8 39.38

7 scores and their corresponding percentiles in an estimated random-match population: [(Z: percentile) 1.282:90.0,
1.645:95.0, 2.326:99.0, 3.090:99.9].
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