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Species-specific Expression of Rpia Transcript in Cumulus-oocyte-complex
Yun-Sun Kim®, Se-Jin Yoon?3, Eun-Young Kim? Kyung-Ah Lee?

'Graduate School of Life Science and Biotechnology, Pochon CHA University College of Medicine, Seoul, Korea,
CHA Research Institute, Fertility Center, CHA General Hospital, Seoul, Korea

Obijective: We previously identified differentially expressed genes (DEGs) between germinal vesicle (GV) and metaphase 11
(MII) mouse oocyte.' The present study was accomplished as a preliminary study to elucidate the role of ribose 5-phosphate
isomerase A (Rpia), the essential enzyme of the pentose phosphate pathway (PPP), in oocyte maturation. We observed expression
of Rpia in the mouse and porcine oocytes.
Methods: Expression pattern of the 11 MllI-selective DEGs in various tissues was evaluated using RT-PCR and selected 4 genes
highly expressed in the ovary. According to the oocyte-selective expression profile, we selected Rpia as a target for this study. We
identified the porcine Rpia sequence using EST clustering technique, since it is not yet registered in public databases.
Results: The extended porcine Rpia nucleotide sequence was submitted and registered to GenBank (accession number EF213106).
We prepared primers for porcine Rpia according to this sequence. In contrast to the oocyte-specific expression in the mouse, Rpia
was expressed in porcine cumulus and granulosa cells as well as in oocytes.
Conclusion: This is the first report on the characterization of the Rpia gene in the mouse and porcine ovarian cells. Results of the
present study suggest that the mouse and porcine COCs employ different mechanism of glucose metabolism. Therefore, the
different metabolic pathways during in vitro oocyte maturation (IVM) in different species may lead different maturation rates. It is
required to study further regarding the role of Rpia in glucose metabolism of oocytes and follicular cell fore exploring the regulatory
mechanism of oocyte maturation as well as for finding the finest culture conditions for in vitro maturation.

[Korean. J. Reprod. Med. 2007; 34(2): 95-106.]

Key Words: EST clustering, in vitro maturation, Pentose phosphate pathway (PPP), Ribose 5-phosphate isomerase A (Rpia)
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Figure 1. Schematic diagram of the metabolic pathway
for glucose. PPP, pentose phosphate pathway; Ru-5-P,
ribulose 5-phosphate; Rpia, Ribose 5-phosphate isome-
rase A; Rib-5-P, ribose 5-phodphate; PRPP, 5-phospho-
D-ribosyl-1-pyrophosphate.
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Table 1. Sequence of oligonucleotide primers with GenBank accession numbers, annealing temperature (AT), and
expected RT-PCR product size for various genes

Genes Accession No. Oligonucleotide Sequences AT (0) Size (bp)

mf3-actin NM_007393 F-GGGTGTGATGGTGGGAATGGG 60 314
R-GCTGTGGTGGTGAAGCTGTAG

BC067074 BC067074 F-ACCTGCCACTCTGTTAAGAA 60 290
R-AGTTTGCCCTGTAATCTGAA

mBtg4 NM 019493 F-AAACCTTTGCACTAAAGCTG 60 246
R-TGCTTTTTCTCACCATACCT

mGAPDH BC093598 F-ACCACAGTCCATGCCATCAC 60 512
R-TCCACCACCCTGTTGCTGTA

mGDF-9 NM_008110 F-GGTTCTATCTGATAGGCGAGG 60 472
R-GGGGCTGAAGGAGGGAGG

mH313b NM 008211 F-GACTTGAGGTTTCAAAGTGC 60 319
R-CAGTCACTCTTCCCATTCAT

mOasld NM_ 133893 F-GTTCAACGGACAGGTAGTGT 60 304
R-GGGCGTAGACTTTGTTGTAG

mKctd5 NM_ 027008 F-AGCTCACACAGATGGTATCC 60 350
R-AAAGCAGGTTTCTTCTCACA

mRentl NM_ 030680 F-AGCCAATGTGGAGAAGATAA 60 214
R-GCAGGACAGAATGATGAAGT

mRpia NM_009075 F-CAGTATGGCTTAACCCTCAG 60 367
R-CAAACTTCCAGTCCAGGATA

mSiah2 NM_ 009274 F-CCATACAGAGAAACCAGAGC 60 401
R-AACTCCAGTCTGTAGGCAAA

1110006115Rik NM 134142 F-CTGGTCAACAGAAGAAGGAG 60 312
R-ACAGCAACCAGTAGATGACC

2010007H12Rik AK008184 F-GTAGAGGAGCAGCTGAGAAA 60 392
R-TTCCAGACTTATGAGGGCTA

9530068E07Rik BC034829 F-GGAGGATAGCCATTTCTTTT 60 315
R-TCTCGGCTAAGTACCTCTTG

pHas2 U52524 F-GAATTACCCAGTCCTGGCTT 60 581

R-GGATAAACTGGTAGCCAACA
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Table 1. Sequence of oligonucleotide primers with GenBank accession numbers, annealing temperature (AT), and
expected RT-PCR product size for various genes

Genes Accession No. Oligonucleotide Sequences AT (0) Size (bp)
pHas3 U86408 F-CCTACTTTGGCTGTGTGCAA 60 525
R-AGGCTGGACATATAGAGAAG
pB-actin X03672 F-GACCCAGATCATGTTTGAGACC 60 593
R-ATCTCCTTCTGCATCCTGTCAG
pRpia EF213106 F_ACCGACACCCAGAGATTGA 60 263

R AATTACGCCCCCAAACTTCT

F 7HE AREEIET], ©]E GAPDHZF thAlel
HHE Aol 7] wido] = AT A]AEoA] 1t
A Fo WigtE B = = 7FsA Wieol itk
ZF 2] primer A Eell W$t A K= Table 19
%)

3. EST clustering

AF 2] Rpiadl tidt AHE MGI (http:/www.
informatics.jax.org/) g €3l &<QIsH31aL, Rpia F3
A A E2 Entrez Gene (http://www.ncbi.nlm.nih.gov/
entrez/query)°l| Al AATE AAFH 2] Rpia A1ES = A
°] EST Hlo]E] Hlo]A~Z Ea) (http://www.ncbinlm. Figure 2. RT-PCR analysis of various MIl-selective

. = - genes in various mouse tissues identified by ACP-PCR
nih.gov/BLAST/) ZAste] dgdol ali= =A< method. GAPDH was used as an internal control. Genes
ESTE 3o & 7Z}7tbo] ESTE 43ttt 43k that highly expressed in gonads, especially in ovary were

. L selected (Red box). B, Brain; H, Heart; L, Liver; K,
H419] Rpia®] ORF¥} Tl HA5 o= Kidney; S, Stomach; M, Muscle; E, Epididymis; T,

I AF, At X g Aqde] AHsAS AdY Testis; O, Ovary; U, Un-pregnant Uterus; P, Placenta.

L ettt SAPDH

.

3l 92 BioEdit Sequence Alignment Editor pro-
gram V7.0.0 (Tom Hall Ibis Therapeutics, Carlsbad, CA) = 11709 2} (Btgd, H33b, Oasld, KetdS, Rentl,
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AR 20N, L FoE AARTE Yida &

Aol mAS el AL dA) Atolol] xpo] b 3] Wol WEshs 21e BRI 4= U} (Figure 2).
A wdstE FH2HES ACP-PCRS ©]-83to] ojA Y waellM 53] wol L= 47l
=3 A 55 F s dRtelA wel wdst  Axke] HEE oA b i AR, S odAbe i

-99 .



HI-HRAIE SERHUAM 280k= Rpia SAEXS & S018 EE
Oligo (df) Hexamer
Oo Ce Oo Ce
Qasld
Rpia

2010007H12Rik

BCO67074

GAPDH

Figure 3. RT-PCR analysis of four ovary-selective genes.
cDNAs were prepared by using two different methods,
oligo(dT) and hexamer. For PCR reaction, cDNA equiva-
lent to that of single oocyte was used as template for
amplification. GAPDH was used as an internal control.
0o; GV oocytes, Cc; Cumulus cells.
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Human RPIA, 1834 bp; cds, 42~977 (936 bp)

l | NM_144563 |

42 977

| AJB62069 (412bp) |

| CK454038 (724 bp) |

| DY416706 (610 bp) |

Q ]'\> ]. Z.':' :_' _ 5 T L

GEECETCCTGEETTCE
G N S WG V L G 8

CTGCCCGGCCCCCTCCACGATGTCCARGGCCGAGGAGG CGCGGCCGTGGAGAACCACGTGAGGAATAACCARGTGC ]
C?a‘\?;’}l')dSK.-"'\l'.'L-.'AKK'_.a'a-SR.ﬂ"s."-é.‘v'E?-EH‘\-'RNNC‘« L G

ATTGGAAGTGGTTCTACAATTGTCCATGCTGTGCAGCGAATAGCTGARAGAGTGARACAGGAGAATCT CCTCATCTGTATCCCCACTTCCTTCCAGG
I G S G S TI VHAVWVQ®RTIM®AZET RV EKU OENILNILTIT CTIUZPTSTFQ

CCCGTCAGCTCATCCTGCAGCATGGCTTARCTCTCAGTGACCTGGACCGACACCCAGAGATTGACCTCGUCAT
A R QL I L Q HGLTULS DU LUDURHZPETIU DTIELA ATI

"GATGARGTAGATGCTGA
G A DE VDA ATD

TCTCAATCTCATCARGGGECGETGGAGGCTGCCTGACCCAGGAGARAATTGTAGCTGGCAACGCCAGTCGCTTCATCGTGATCGCCGATTTCAGGARGGAT
I.NI.'[KC-C-L-C-\.L.TQEKL'b'f\GNF;SElFI\’IP.'J!TRH[‘:

TCARAGAACCTTGGGGACCAGTGGCACARGEGARTCCCCATCGAGGTCATCCCCATGGCCTACG CCGTGACCCAGARGTTTGGGEGE
S}T_f\"_,GE:G‘.."riHGTF‘-TE‘JT1"'\1}'-‘,‘{‘»-";"\"‘SR'L"\-"l'Q}\"L'

31

I" ACTTCGRATGGCCGTCARCARGGCAGGACCTGTGGTGACAGATARTGGAAATTTTATCCTGGACTGGARGT TCGACCGGGTCCACARATG
G VI ELRMAUWVNI KA AGT PV VTDNUGNUZFTITILUDUWIE KT FUDZ ERUWVHI KW

GAGTGAAGTGAACACAGCTATCACCATGATCCCAGGCGTGGTGGACACGGGCCTGTTCATCAACATGGCTGAGRGRGTCTACT TCGGGATG!
S EVNTATITMTIWUPSG v DT GLVF I NMAEU RWVWVYFGM

CRGGRATGGC
G

TCAGTGRACATGAGGGAGAAGCCTTTCTAARCCGANGCTGCAGGAGCAGGGTGTGTCCAL
S VN MEREIEKUPF

CETCCCCAGCCCACC

GGTGGACAGCTTGGCAGGGTGGGGGGTTC

CRGGAGCCTTTGCCTTAA

VAATCTGGTCTTC

CTTTTTAAAGAGRGRARTA AACTTGATTTCATGTTTTATATGAGACA
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Figure 4. EST Clustering for porcine Rpia sequences. (A). Schematic diagram of EST clustering of porcine Rpia
sequences starting from human Rpia (NM-144563). The complete coding sequence of the porcine Rpia was determined
by assembling AJ662969, CK454038 and DY416706. Nucleotides 37-957 constitute the coding region of porcine
Rpia. (B). The complete coding sequence of the porcine Rpia cDNA and its amino-acid sequence. The porcine Rpia
gene encodes the 306 amino acids for Rpia protein. (C). Alignment of amino acid sequences of Ribose 5-phosphate
isomerase A in three different species, mouse, human, and porcine. Different residues are boxed, and the numbers left
indicate the amino acid position in each sequence. The GenBank accession numbers for mouse, human, and porcine
are NM_008618, NM_005917, and EF213106.
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Figure 5. Confirmation of Rpia mRNA expression in
mouse and porcine follicular cells using RT-PCR. For the
PCR reaction, cDNA equivalent to that of single oocyte
was used as templates for amplification. GAPDH and
[-actin were used as an internal control. Oo; GV oocytes,
Cc;Cumulus cells, Gc; Granulosa cells.
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