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Changing Proteins in Granulosa Cells during Follicular Development in Pig
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ABSTRACT

This study analyzed change of proteins in granulosa cells during the porcine follicuar development by proteo-
mics techniques. Granulosa cells of the follicles, of which the diameter is 2~4 mm and 6~10 mm, were collected
from ovary of slaughtered pig that each follicle of diameter 1~4 mm and 6~10 mm. We extracted glanulosa cell
proteins by M-PER Mammalian Protein Extraction Reagent. Proteins were refined by clean-up kit and quantified
by Bradford method until total protein was 200 jl. Immobilized pH gradient(IPG) strip used 18 cm, 3~10 NL.
SDS-PAGE used 10% acrylamide gel. After silver staining, Melanie 7 and naked eye test were used for spot
analyzation. Increasing proteins in glanulosa cell of 6~10 mm follicle were 7 spots. This spots were analyzed by
MALDI-TOF MS and searched on NCBInr. In results, 7 spots were similar to zinc/ling finger protein 3 precursor
(RING finger protein 203), angiomotin, heat shock 60 kDa protein 1 (chaperonin) isoform 1 (HSP60), similar to
transducin-like enhancer protein 1 (TLE 1), SH3 and PX domains 2A (SH3PXD2A). Those proteins were related

with transfer between cells. Increase of proteins has an effect on follicular development.
(Key words : Two-dimensional electrophoresis, MALDI-TOF, Granulosa cell, Protein profiling, Pig follicle)
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Fig. 1. Two dimensional gel image of protein from granulosa cell
within 2~4 mm follicles(A) and granulosa cell within 6~10 mm
follicles(B) in pig ovaries. Proteins were isolated from A and B
and 200ug of total protein was loaded to the 2-DE gel electro-
phoresis. First dimension used 18 m, pH 3~10 NL strip and second
dimension used 10% acrylamide gel. Loaded gels were visualized
by the silver staining. When size of spots of B as contrasted with
A spots were selected up-regulated proteins in B.
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Table 1. Up-regulated proteins in granulosa cells within 6~10 mm follicles in pig ovary
Spot . Accession Type of % MW
No. Protein name No. analysis Score Coverage (Da) Pl
. Similar to zinc/ling finger protein 3 precursor
1 (RING finger protein 203) 194043168 MALDI-TOF/TOF 512 11.8 88640 6.5
2" Angiomotin 194044894 MALDI-TOF/TOF 16190 12.1 118326 7.3
3" Heat shock 60kDa protein 1(chaperonin) isoform 1 194044029M  MALDI-TOF/TOF  2.06e+6 27.2 60907 5.7
4" Heat shock 60kDa protein 1(chaperonin) isoform 1 194044029M  MALDIL-TOF/TOF 437558 312 60907 5.7
Heat shock 60kDa protein 1(chaperonin) isoform 1 194044029M  MALDI-TOF/TOF  1.19e+8 31.8 60907 5.7
6" Similar to transducin-like enhancer protein 1 194034004 MALDI-TOF/TOF 3479 159 99687 9.0
7" SH3 and PX domains 2A 194041971 MALDI-TOF/TOF 74185 15.9 106177 75
Spot No. 6
Voyager Spec #1=> NF1.0=> NR(2.00)=>MC=>MC[BP = 842.5, 4235]
100, 25099 42355
20
80
11725338
7
- &
7 %
Z. I8 3258
o= “ 1358 6408
|
B50 5214 13716363 18408248
2 1794 8 2240.1514 011333
T8 49U,
h ) ﬁzal.:uss izpaie
) 13394 1879.8 . 24202 * 2960.6 %010
Mass{M/Z}
TLE1
Sequence coverage 15%
(A)

1 MRPPFQQCWR WPRRLWEREE LFLFSGPWGH YRPREGGAGG DSDSLAQFST PHQAAGQPFK FTIPESLDRI KEEFQFLOAQ
81 YHSLKLECEX LASEKTEMQR HYVMYYEMSY GLNIEMHKQT EIAKRLNTIC AQVIPFLSQE HOQQVAQAVE RARQVIMAEL
161 NAIIGQOQLQ AQHLSHGHGP PVPLTPHPSG LQPPGIPPLG GSAGLLALSS ALSGQSHLAI KDDKKHHDAE HHRDREPGTT
241 PHQAAGQPFK FTIPESLDRI KEEFQFLOAQ YHRCVSVRAR LKLECGKLAS EXTEMQEALR DGLFQFDFQA SSQIANLQIX
321 AQALPYVKTA VLHQRRALGI QKNYFNCLES SETSDPQTIG KHCHRRTRGR RVRWGQWVEV SRLGAAYHCR CRRSSREREP
401 SPRPSLSSLP SESARRRPQQ RRRRLRSSVV TCCGGWRRRR WGWSARRSCP RGAPSRRARE VELPEEAVDA GLLEASFFSR
481 RFLSIPFSLG EWAGLALGEE GSSTNRDTLP NLQGPGQNTN ASPGSKNENL MMAESRALNQ GRDRVIAAAR TVQHEGGPAF
561 CIPSYNAYSF HVIADGQMQP VEFPPDALIG PGIPRHARQI NTLNHGEVVC AVIISNPTRH VYTGGKGCVE VWDISHPGNK
641 SPVSQLDCLN RDNYIRSCKL LEDGCTLIVG GEASTLSIWD LAAPTPRIKA ELTSSAPACY ALAISPDSKV CFSCCSDGNI
721 AVWDLENQTL VRQEQGHTDG ASCIDISNDG TKLWIGGLDN TVRSWDLREG RQLQQHDETS QIFSLGYCPT GEWLAVGMES
801 SNVEVLHEVNK PDKYQLHLHE SCVLSLKFAY CGKWEVSTGK DNLLNAWRTP YGASIFQSKE $SSSVLSCDIS VDDEYIVIGS
281 GDRRATVYEV Iy
(®)

Fig. 2. MALDI-TOF MS peptide mass spectrem of spot No. 6" from Fig. 1 (A). The protein corresponding to spot No. 6 in Table 1 by

searched database (B). The resulting peptides were then extracted and their masses were measured by MALDI-TOF MS.
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Similar to zinc/ling finger protein 3 precursor(RING
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