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WFFEp B o % (¥3C) : The human prion protein (PrP) is a glycoprotein with a
glycosylphosphatidylinositol (GPI) anchor at its C-terminus. I previously reported
alternative splicing within exon 2 of the PrP gene (PRNDP in the human glioblastoma cell
line T98G. The open reading frame (ORF) of the alternatively spliced mRNA lacked the
GPI anchor signal sequence and encoded a 230 amino acid polypeptide. Its product,
GPI-anchorless PrP (GPI PrPSV), was unglycosylated and soluble in non-ionic detergent,
and was found in the cytosolic fraction. I also detected low levels of alternatively spliced
mRNA in human brain and non-neuronal tissues. Here I report alternative splicing
within exon 3 of the PrP gene in the bovine cornea cell line BCE C/D-1b and the ovis aries
(sheep) brain cell line OAl. I reported an intronic sequence with the canonical
dinucleotides for splicing (GT at the 5 end and AG at the 3’ end) within PRNP exon 2.
However, I identified the non-canonical GC-AG introns within exon 3 of bovine and ovis
aries PrP genes. The ORFs of the alternatively spliced mRNA lacked the GPI anchor
signal sequence, and the bovine and sheep PrPSV encoded a 260 and 252 amino acid
polypeptide, respectively. Relative quantitative RT-PCR analysis, which measures PrP
mRNA in total RNA, revealed that low levels of PrPSV mRNA are constitutively expressed
in bovine and ovis aries brains. Variant forms arising from alternative mRNA splicing
within exon 3 have not been reported in cattle and sheep. This study is the first report of
an alternative splicing by intron retention within PrP gene exon 3.
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Fig. 1. Expression of the splice variant of bovine PrP
mRNA. (A) Detection of splice variant of bovine
PrP mRNA using exon-exon junction primers. BCE
C/D-1b cells for 40 days after 13 passages (P13D40)
were cultured. First strand-cDNA from total RNA (5 pg)
and genomic DNA (25 ng) were prepared, followed by
PCR using bovine prp exon-exon junction primers
(BoE3SV5/BoE3L7, lanes 1 and 5; BoE3U1/BoE3SV6,
lanes 2 and 6), bovine prp primers (BoE3U1/BoE3L7,
lanes 3 and 7) and B-actin primers with Ex taq
polymerase. PCR products were separated on a 2%
agarose gel and visualized with ethidium bromide. (B)
Schematic representation of alternative splicing
model of bovine prp gene. | confirmed the
sequences of ordinary (upper panel) and alternatively
spliced bovine prp gene (lower panel). Cryptic donor
and acceptor sites are designated as exon 3a and 3b,
respectively. The untranslated regions (white bars),
ORFs (blue bars), retained intron (turquoise line),
additional ORF (magenta bar), and deduced amino acid
sequences of ordinary and alternatively spliced prp
(magenta) are indicated. The arrow indicates a GPI
anchoring site.
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Fig. 2. Expression of the splice variant of PrP
mRNA. (A) First-strand cDNA from total RNA from
sheep brain (5 ug) and genomic DNA from sheep
skeletal muscle were used for PCR using sheep prp
exon 3 primers (BoE3U1/BoE3L7, lanes 1 and 2;
SE3U0/BoE3L7, lanes 2 and 4) and B-actin primers
(lanes 3 and 6) with Ex taq polymerase. PCR products
were separated on a 2% agarose gel and visualized with
ethidium bromide. (B) OA1 cells were cultured for 40
days after 5 passages (P5D40). First-strand cDNA and
genomic DNA from OA1 cells (left panel) were prepared.
First-strand cDNA from sheep brain and genomic DNA
from sheep skeletal muscle (right panel) were prepared.
First-strand cDNA from total RNA (5 pg) and genomic
DNA (2.5 ng) were used for PCR using PrP primer set
(P), exon-exon junction primer sets (J1 and J2) and
B-actin primers (A) with Ex Taq DNA polymerase. PCR
products were separated on a 2% agarose gel and
visualized with ethidium bromide. (C) | confirmed the
sequences of ordinary (upper panel) and alternatively
spliced sheep prp (lower panel). Cryptic donor and
acceptor sites are designated as exon 3a and 3b,
respectively. The untranslated regions (white bars),
ORFs (blue bars), retained intron (turquoise line),
additional ORF (magenta bar), and deduced amino acid
sequences of ordinary and alternatively spliced prp



(magenta) are indicated. The arrow indicates a GPI
anchoring site.
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Table 1. Expression of the splice variant of PrP mRNA in cells.
| analyzed total RNA from bovine and sheep cell lines by quantitative RT-PCR with PrP
primer and exon-exon junction primer sets.

BEIT D200, RO 7 2 RO Y VK
2k total RNA § [AIEEIZ, & FKH K total
RNA Ol EfE(PrPSV mRNA/PrP mRNA,
0.0002%) & ¥ @&\ M Z 7= L(Table 2), 7>
KOk 2Tl PrPSV mRNA #H &2 b
ML VEWZ EDURE ST,

Table 2. Expression of the splice variant of PrP mRNA in brains

| analyzed total RNA from bovine and sheep brains (cerebral cortex, frontal) by
quantitative RT-PCR with PrP primer and exon-exon junction primer sets.

mRNA?

brains prpo PIPSVb PrPSV/PrP
(%)

bovine 2.95x 10" £1.70 x 102 1.90 x 104 £ 2,005 0.065

sheep 4,08 x 10" £ 1.31 x 102 359 x 104 + 1.60° 0.088

mRNA?

cells Prpb PIPSV® PrPSV/PrP
(%)
BCE-C/D-1b 1.99x 102 £1.05 x 103 4.93x10%+1.21x10* 248
OA1 1.14x 108 £2.16 x 104 3.37 x 10° + 6.64 x 10© 2.96

2 Relative expression values of PrP and PrPSV and their ratios were normalized to B-actin.

b Values are the mean + standard error of three independent cell samples.

2 Relative expression values of PrP and PrPSV and their ratios were normalized to B-actin.
b Values are the mean + standard deviation of brain (n=1).
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