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Fig. 1. Detection of GFP fluorescence in seeds (brown rice). (A) Transgenic brown rice (upper seed) and non-transgenic
brown rice (lower seed). (B) Transverse sections of transgenic brown rice (upper seed) and non-transgenic brown rice
(lower seed). (C) Aleurone layer in transverse section of transgenic brown rice. Right panel shows fluorescence view. Bar
indicates 200 pm. Arrows show aleurone layer. (D) Effects of polishing transgenic brown rice: non-polished rice (left seed,
weight: 21.3 mg), the roughly polished rice (middle seed), and the polished rice (right seed, weight: 19.1 mg, rice-polishing
rate: 89.3%). The yellow region of roughly polished rice is bran layer. A fluorescence stereo-microscope (Nikon SMZ800)
was used to observe GFP fluorescence.
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Line No. WT 1 4 29 32 37 57
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Fig. 2. Southern blot analysis of Xba I-digested total DNA probed for GFP-specific genes. WT, non-transgenic rice plant: R,
primary transgenic rice plant.
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Line No. WT 29 291 29-2 52 69 WT AB
Generation R, R, R, Ry R4

* Non-specific

AB ‘ 5ng 10 ng 20 ng 40 ng 60 ng band

Fig. 3. Determination of AB42 expression levels. Brown rice samples were subjected to SDS-PAGE with AB42 at increasing
concentration (5, 10, 20, 40 and 60 ng). Approximately 0.15 mg of crushed seeds was applied to each lane. R, seeds (R,
generation) and R, seeds (R, generation) were used. WT; non-transgenic rice; R, R, progeny; Ry, R progeny. Faint band in
WT is non-specific band just below AB42 band.
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Fig. 4. Titers of antibodies against AB in serum from 8-week-old mice before immunization (A), 12-week-old and
[4-week-old mice after immunization (B, C, each), and |6-week-old mice after booster injection (D). Anti-AB antibody
titers for each mouse are shown. Horizontal lines show average.* P < 0.05 vs. control. Data were compared by t-test after
logarithmic conversion. Antibody production evaluated by Western blot analysis (B). For each group, four serum samples
with highest anti-AB antibody titers were mixed and used for Western blot analysis.
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The increase of anti-Ap antibody titer after
booster injection shows the presence of anti-Ap anti-
body response in mice fed uncooked AP rice or boiled
AP rice. However, the increase in anti-Ap antibody
titer at 12 weeks of age shows the booster injection
was not necessary for Ap oral immunization.

In a previous study using green pepper con-
taining AP [11], we examined the effect on anti-Af
antibody titers of orally immunized mice and subcu-
taneously immunized mice over a long-term (12.5
months) trial. The increases in anti-AP antibody titer
of orally immunized mice were similar to increases in
injected mice. In the present study, the increases in
anti-AP antibody titers of mice fed Ap rice were not as
great as those observed in mice given a booster injec-
tion. The difference between the studies may arise
from the differences in the period of antigen admin-
istration. Further, even if an antibody response is
weak, AP in mice brains may be removed by
long-term immunization of the AD mouse models
[21]. Taken together, we conclude that long-term oral
administration of AP rice without AP injection can
prevent and treat AD in mice.

In general, the immunological effect after
oral-intestinal mucosal immunization tends to be
weak, and this method may induce immunological
tolerance. Oral immunological tolerance can be sup-
pressed by the use of specific adjuvants. Bacterial
toxin, such as CTB, is often used as an adjuvant in oral
immunization of mice. Although CTB may not be
highly toxic, there may be some clinical side effects. A
safer adjuvant might be developed from plants that
produce compounds such as saponin [22] and it may
be feasible to develop adjuvant-free oral vaccine from
plants. Further animal study is necessary to determine
the effectiveness of adjuvant-free A rice for AD.

In a previous study, we developed a technique in
which a plant (green pepper) was infected with a
plant virus, causing AP to accumulate within the
plant [12]. Mice that were orally administered
Ap-containing plant tissue showed lower levels of
serum IgG2a, an inflammatory Thl immunological
globulin, than mice in which the vaccine was admin-
istered by injection [11]. These results indicate that the
plant-derived vaccine is safe and effective. In addi-
tion, vaccines made using plants are far safer than
vaccines from animal cells or microbes as there is less
danger of the vaccine being adulterated with prion
proteins, pathogenic viruses, or bacterial toxins. Thus,
plant-derived vaccines require less purification, and
may be produced cheaply.

The rice cultivar ‘Hayayuki’ used in this study is
an early-ripening variety that can be harvested ap-

proximately 3 months after planting. Moreover, its
compact form allows year-round production in a
greenhouse or plant factory so that transgenic rice
would be easily contained. The additional cost of
contained production is likely to be justified by a high
added-value product, such as a remedy for AD.

In the present study, we showed that oral ad-
ministration of AP rice to mice elevated serum An-
ti-Ap antibody titer. We previously found oral ad-
ministration of AP green pepper to Tg2576 mouse
models elevated serum Anti-AP antibody titer and
reduced senile plaques; and that there was an inverse

correlation between anti-Ap antibody titers and solu-

ble intracerebral AP [11]. It is likely that accumulation
of Ap in the brain can be suppressed by administering
Ap rice. We plan a further experiment with AD mouse
models to investigate whether oral immunization by
long-term administration of A rice decreases senile
plaques.

Rice is commonly eaten in grain form without
first being pulverized. This would make it easy to
control intake, as with medicines in pill form. In ad-
dition, where rice is eaten as a staple, it is possible to
ensure regular intake. In the present study, we
showed that boiled A rice does not reduce the effi-
cacy of the vaccine, thereby allowing its use as an ed-
ible vaccine. The ease of use of an Ap rice vaccine for
AD makes this the most attractive vaccine for pre-
venting and treating the disease.
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Dopamine is the predominant neurotransmitter in the CNS,
where it plays a leading role in the regulation of such
physiological functions as locomotor activity, cognition,
positive reinforcement, and hormone secretion. The effects of
dopamine are mediated by its binding to five G-protein-
coupled receptors, which are divided into two subclasses: D;-
like (D; and Ds) and D,-like (D,, D3, and D,). Dopamine
receptor D, (DRD2) is the main autoreceptor of the
dopaminergic system (Centonze et al. 2002); however, it is
also critical for post-synaptic transmission (Usiello et al.
2000).

Alternative gene splicing generates two distinct isoforms
of DRD2, a long form (D2L) and short form (D2S), which
differ in the presence of a 29-amino-acid insert in the third
cytoplasmic loop. D2L is expressed mainly in post-synaptic
regions, whereas D28 is expressed mainly in pre-synaptic
regions (Khan et al 1998; Usiello et al. 2000). These
isoforms differentially contribute to the pre-synaptic inhibi-
tion of glutamate and GABA transmission (Centonze et al.
2004); moreover, they exhibit specific G; protein preferences
(Senogles 1994; Guiramand ef al. 1995; Senogles et al.
2004) and have distinct roles in the regulation of protein
phosphorylation (Lindgren ef al. 2003). Furthermore, behav-
ioral studies of D2L-deficient mice have shown that D2L and
D2S contribute differentially to the regulation of certain

© 2010 The Authors

motor functions (Usiello et al. 2000; Wang ef al. 2000) and
emotional responses (Hranilovic ef al. 2008). Similarly,
human genetic studies have shown that the intronic single
nucleotide polymorphism rs1076560, which has a significant
effect on the expression ratio of the DRD2 isoforms, is .
associated with cognitive processing (Zhang et al. 2007) and
emotional processing (Blasi ef al. 2009). These results
suggest that the expression ratio of the DRD2 isoforms is
important for their functions.

However, little is known about the regulatory mechanism
that mediates the alternative splicing of DRD2. Although it
has been reported that haloperidol, sex steroid hormones, and
ethanol affect the expression of splice variants (Arnauld
et al. 1991; Guivarc’h et al. 1995, 1998; Oomizu et al.
2003), the molecular basis for these differences is unclear. In
general, changes in splicing patterns are directed by regula-
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tory proteins that bind the pre-mRNA sequence and enhance
or silence particular splicing choices (Li et al. 2007). Thus,
in this study, we searched for proteins that regulate the
alternative splicing of DRD2 using a cellular splicing assay
and identified the involvement of the splicing factor poly-
pyrimidine tract-binding protein 1 (PTBP1).

Materials and methods

Plasmid construction

The region from exon 5 to exon 7 of DRD2 was amplified from
human genomic DNA and cloned into the Xhol-HindIll site of
pEYFP-C1 (Clontech, Mountain View, CA, USA) (Fig. 1a). The
open reading frames that encode SF2/ASF, PTBP1, nPTB, NOVAI,
HuB, FOX2, hnRNP A1, and Tra2b were amplified by PCR from a
human fetal brain ¢cDNA library (Clontech) and cloned into
pcDNA3.1/V5-His (Invitrogen, Carlsbad, CA, USA) using conven-
tional biological techniques. Primer sequences are listed in
Table S1. Plasmid constructions of NAPOR and FOX1 are gifts
from Dr. Yoshihiro Kino, RIKEN Brain Science Institute, and
hnRNP H from Dr. Kinji Ohno, Nagoya University. Heterologous
minigenes were generated by inserting DRD2 fragments containing
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Fig. 1 The over-expression of PTBP1 reduced the alternative splicing
of D28. (a) Structure of the DRD2 minigene. (b) Representative result
from RT-PCR assays in which the DRD2 minigene and plasmids for
expressing RNA-binding proteins were transfected into HEK293 cells.
The upper bands correspond to the splice product containing exon 6
(D2L), while the lower bands correspond to the splice product lacking
exon 6 (D2S). (c) Bar chart showing the quantified percentage of D25
(Mean + SEM, n=3). The statistical significance was analyzed by
Dunnett’s multiple-comparison test (*p < 0.05).
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exon 6, exon 7 and flanking regions into pEGFP-Tpm2-ex1-2 (a gift
from Dr. Kino, RIKEN Brain Science Institute). DRD2 deletion
mutants were generated by inverse PCR from the wild-type plasmid
using primers flanking the deleted regions. The nucleotide
sequences of the DNA inserts were confirmed by sequencing.

Cell culture and transfection

HEK293 and SH-SYS5Y cells were cultured in Dulbecco’s modified
Eagle’s medium supplemented with 10% (v/v) fetal bovine serum
and incubated at 37°C with 5% CO,. For the minigene assays,
HEK293 cells were transfected with plasmids for the expression of
minigene and V5-tagged proteins using Fugene 6 (Roche Diagnos-
tics, Basel, Switzerland). In our RNAI experiments, HEK293 cells
were transfected with the minigene plasmids and an siRNA for
PTBPI (Invitrogen, Stealth™ Select RNAi HSS143520, and
Negative Control Hi GC) and nPTB (Invitrogen, Stealth™ Select
RNAi HSS126818, and Negative Control Lo GC) using Lipofec-
tamine 2000 (Invitrogen), and SH-SY5Y cells were transfected with
the siRNA using Lipofectamine RNAIMAX (Invitrogen) and the
Reverse Transfection protocol. The efficacy of the RNAi-mediated
knockdown of endogenous PTBP1, nPTB, and actin expressions
was determined by western blot analysis using anti-PTBP1
(Invitrogen, catalog No. 32-4800), anti-nPTB (Abnova, Taipei City,
Taiwan, catalog No. H00058155-A01), and anti-actin (Sigma-
Aldrich, St. Louis, MO, USA, catalog No. A2066) antibodies.

Identification of DRD2 splice variants

Forty-eight hours after transfection, total RNA was isolated from the
cells using a GenElute Mammalian Total RNA Miniprep Kit
(Sigma-Aldrich). cDNA synthesis was performed using a Prime-
Script First Strand ¢cDNA Synthesis Kit (TAKARA BIO, Shiga,
Japan) using oligo dT primer. The DRD2 minigene fragments were
amplified by PCR (20 cycles) using a forward primer specific for the
3’ region of EYFP (AAGTCCGGACTCAGATCTCG) and a DRD2-
specific reverse primer (DRD2-Ex7-Rv) that annealed to the 5’
region of exon 7 (CATCTCCATCTCCAGCTCCT). To detect
endogenous DRD?2 fragments, a forward primer specific for exons
4 and 5 (CAATAACGCAGACCAGAACG) and DRD2-Ex7-Rv
were used (40 cycles). For tropomyosin 2 (Tpm2)-based minigenes,
primers green fluorescence protein (GFP)-Fw (CATGGTCCT-
GCTGGAGTTCGTG) and Tpm2-ex2-splicing-Rv2 (GGAGGG-
CCTGCTGCTCTTC) were used (Kino et al. 2009). The amplified
products were resolved by 6% polyacrylamide gel electrophoresis
and visualized using ethidium bromide. The intensities of the bands
corresponding to the long and short forms were quantified by LAS-
3000 and MultiGage software (Fuji Film, Tokyo, Japan). The
quantified values were divided by the number of base pairs.

Results

PTBP1 regulates the alternative splicing of DRD2

To identify trans-acting factors that regulate the alternative
splicing of DRD2, we used RT-PCR to detect splice variants.
We constructed a gene fragment encompassing exons 5
through 7 of human DRD2 in the vector pEYFP (Fig. 1a).
This minigene was then transfected into HEK293 cells, and
the expression ratios of D2L and D2S were analyzed by
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RT-PCR. When the DRD2 minigene was transfected with
empty pcDNA3.1, the percentage of D2S was about 15%
(Fig. 1b and c). Next, we expressed V5-tagged versions of
several proteins known to regulate pre-mRNA splicing in the
nervous system (SF2/ASF, PTBP1, nPTB, NOVAI, HuB,
NAPOR, FOX1, FOX2, hnRNP H, hnRNP A1, and Tra2b);
notably, SF2/ASF was previously proposed to regulate the
alternative splicing of DRD2 (Oomizu ef al. 2003). Among
the proteins tested, only when PTBP1 was transfected with
the DRD2 minigene was the percentage of D28 significantly
reduced (to about 10%; Fig. 1b and c). We have confirmed the
expressions of each RNA-binding proteins by western blot
analysis and noted that the abundance of nPTB, NAPOR, and
FOX1 are low (Figure S1). In addition, we showed the effects
of PTBP1 were concentration dependent (Figure S2).

Next, we knocked down endogenous PTBP1 expression
using an siRNA to confirm the effect of PTBP1 on DRD2
splicing. We first confirmed the efficacy of the siRNA in
modulating the expression of the target protein by western
blot analysis (Fig. 2b). The presence of two PTBP1 bands
rather than one is most likely because of phosphorylation.
(Grossman et al. 1998). When the DRD2 minigene was

(@)

transfected with an siRNA for PTBPI, the percentage of
D2S was significantly increased compared to transfection
with a control siRNA (Fig. 2a). We also examined the effect
of the knockdown of nPTB, a homologue of PTBPI,
because it was reported that appearance of some exons are
affected by both PTBP1 and nPTB (Boutz et al. 2007). The
knockdown of PTBPI increased the expression of nPTB
(Fig. 2b), consistent with the previous reports (Boutz et al.
2007; Makeyev et al. 2007). While endogenous nPTB level
was remarkably low and the knockdown of nPTB by siRNA
was not observed, the increase in nPTB expression by the
knockdown of PTBP1 was clearly inhibited by a siRNA for
nPTB (Fig. 2b). Even when the increase in nPTB was
inhibited, the knockdown of PTBP1 still increased the
production of D2S splice variant (Fig. 2a), suggesting that
the increase in nPTB has little or no effect on the alternative
splicing of DRD2. Furthermore, we examined whether
PTBP! regulates the alternative splicing of endogenous
DRD2 in human neuroblastoma SH-SY5Y cells. When the
siRNA for PTBPI was transfected into SH-SY5Y cells, the
percentage of endogenous D2S fragments was also increased
(Fig. 2c and d).
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Fig. 2 The knockdown of PTBP1 increased
the production of D2S splice variant. (a)
Representative result from our cellular
splicing assay using the DRDZ2 minigene
and siRNA for PTBP1 and nPTB in HEK293
cells. Bar charts show the quantified
percentages of D2S (Mean + SEM, n = 3).
The statistical significances were analyzed
using Tukey’'s multiple comparison test
(**p < 0.01). (b) Representative result of
western blot analysis of PTBP1 and nPTB
in HEK293 cells. (c) Representative result
of endogenous DRDZ2 splicing using a
siRNA for PTBP1 in SH-SY5Y cells. Bar
charts show the quantified percentages of
D2S (Mean + SEM, n = 3). The statistical
significance was analyzed using ftests
(*p < 0.05). (d) Representative result of
western blot analysis of PTBP1 in SH-SY5Y
cells.
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Intronic regions flanking exon 6 are required for the
PTBP1~mediated regulation of DRD2 splicing

To define the regions of DRD2 that are required for its
regulation by PTBP1, we utilized several previously gener-
ated heterologous minigenes (Kino et al. 2009). In these
minigenes, the regions of interest were inserted in the context
of constitutive exons of mouse Tpm2, which is distinct from
DRD?2. A reference fragment containing exon 9 of 7pm2 and
its flanking intronic regions or a DRD2 fragment containing
exon 6 or exon 7 and their flanking regions were inserted into
a Tpm2 fragment covering exons 1 and 2 (Fig. 3a). First, we

;_a; 2 - 175 bp 265 bp -
D’;BDOZ-— 200 200 bp 200 bp
760 -6 200 bp 6bp
760 5 200 bp 5bp
760 — 4 200 bp 4bp
860 — 5 100 bp 5 bp
917 _ 5 43bp 5bp
946 —5 14 bp 5 bp
958 — 5 20P B ° oP
1200 — 6 Sm— 7 ]°%
1434 — 6 T 7
1458 — 6 32b6bp
1473 -6 e A
1488 — 6 A

(b)

Fig. 3 Identification of DRD2 intronic regions which are necessary for
the splicing of exon 6 and exon 7. (a) Structure of the Tpm2-based
heterologous minigenes. The positions of the inserted nucleotides in
introns 5, 6 and 7, as well as the numbers of base pairs in the frag-
ments, are indicated. (b, ¢) Representative results from identification
of splice variants using Tpm2-based heterologous minigenes in
HEK293 cells. The white box 7* shows a shorter exon 7 lacking the
first 140 nucleotides.
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predicted branch sites by a web-based program called

ESEfinder 3.0 (Table S2, http:/rulai.cshl.edu/cgi-bin/tools/ .
ESE3/esefinder.cgi). Then, using our 7pm2-based heterolo-

gous minigenes, we found that 14 bp upstream and 5 bp

downstream of exon 6 are necessary for proper splicing

(Fig. 3b). When exon 7 of DRD2 was inserted into Tpm2

cassette, a shorter exon 7 lacking the first 140 nucleotides

was the main product. It was shown that 17 bp upstream of
exon 7 is necessary for the splicing of full-length exon 7

(Fig. 3c). Because the primary elements regulating alterna-

tive splicing are thought to be located up to 200-300

nucleotides upstream and/or downstream of the regulated

exon (Cooper 2005), a DRD2 fragment stretching from

200 bp upstream of exon 6 (760 bp downstream of exon 5)

to 200 bp downstream of exon 6 was used to examine the

binding sequence of PTBP1 (Fig. 4a). PTBP1 had no effect

on the inclusion of Tpm2 exon 9 in HEK293 cells (Fig. 4b,

left). In contrast, PTBP! repressed DRD2 exon 6 inclusion of
the heterologous minigene, demonstrating that the inserted

fragment of DRD?2 was sufficient for the response to PTBP1

(Fig. 4b, right). Next, to examine which region is necessary

for the gene’s responsiveness to PTBPI1, we constructed

DRD2 deletion mutants lacking 200 bp upstream of exon 6

(Aint5_760-945), downstream of exon 6 (Aint6_6-200) or

upstream of exon 7 (Aint6_1290-1487) (Fig. 4c). These

deletion mutants were designed to include the regions that

are necessary for splicing of exon 6 and exon 7. As shown in

Fig. 4(d), Aint5_760-945 and Aint6_6-200 mutations altered

the basal splicing pattern. Both deletion mutants exhibited

markedly increased exclusion of exon 6 (from 15% to about

60% with vector transfection), suggesting the presence of
elements in the deleted regions that enhance the inclusion of
exon 6. Further, the over-expression of PTBP1 had no effect

on either deletion mutant, indicating that both mutants had

impaired responsiveness to PTBP1 (Fig. 4d). On the other

hand, the over-expression of PTBP1 reduced D2S in the

Aint6_1290-1487 mutant as well as a wild-type minigene,

suggesting that PTBP1 affects the alternative splicing of
DRD2 in regions other than the 3" end of intron 6.

Discussion

Previous studies have shown that the functions of two splice
variants of DRD2, D2L and D28, differ in their biochemical
properties and physiological functions (Senogles 1994;
Guiramand ef al. 1995; Khan et al. 1998; Usiello ef al.
2000; Wang et al. 2000; Centonze et al. 2002, 2004;
Lindgren et al. 2003; Senogles et al. 2004; Hranilovic et al.
2008); however, it is unclear what regulates the expression
ratio of these isoforms. In this study, we identified PTBP1 as
a splicing regulatory protein that reduces the expression of
the D2S isoform.

Among the eleven proteins that we over-expressed
with the DRD2 minigene in HEK293 cells, only PTBP1
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Fig. 4 Splicing regulation by PTBP1 in heterologous minigenes and
DRD?2 deletion mutants. (a) Structure of the Tpm2-based heterologous
minigene. Intronic fragments derived from DRD2 are indicated by thick
lines, whereas those derived from Tpm2 are indicated by thin lines. (b)
Splicing assay results using Tpm2-based heterologous minigenes and
PTBP1 in HEK293 cells. Bar charts show the quantified percentages

produced an altered splicing pattern (Fig. 1b and c). The
reduction in the percentage of D2S suggests that PTBP1
enhances the inclusion of the alternative exon 6. Although
the effect of PTBP1 was relatively small, this effect was
shown to be concentration dependent (Figure S2). We also
demonstrated that endogenous PTBP1 regulates DRD2
splicing by knockdown experiments in HEK293 cells with
the DRD2 minigene and in SH-SY5Y cells with the
endogenous DRDZ2 gene (Fig. 2a and c). Even though the
effect of PTBP1 was statistically significant, it was quan-
titatively small in our splicing assay. Therefore, some other
splicing factors may be involved in the splicing regulation
of DRD2. In addition, the double knockdown of PTBP1 and
nPTB suggested that nPTB, a homolog of PTBPI, has little
or no effect on the alternative splicing of DRD2 (Fig. 2a).
However, because the expression levels of exogenous and
endogenous nPTB were remarkably lower than PTBP1 in
HEK?293 cells, it is still unclear whether nPTB regulates the
splicing of DRD2.

Next, we identified the regions responsive to PTBPI,
using Tpm2-based heterologous minigenes and DRD2 dele-
tion mutants. Using our heterologous minigenes, the splicing
of a DRD?2 fragment containing exon 6 as well as 200 bp-
upstream and -downstream intronic regions was altered by
PTBP1 (Fig. 4b), similar to the results obtained using the
DRD2 minigene (Fig. 1b and c). In the DRD2 deletion

© 2010 The Authors
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of exon exclusion (Mean + SEM, n = 3). (c) Structure of the DRD2
deletion mutants. The positions of the inserted nucleotides in introns 5
and 6 are indicated. (d) Splicing assay results using the DRD2 deletion
mutants and PTBP1 in HEK293 cells. Bar charts show the quantified
percentages of D2S (Mean + SEM, n = 3). The statistical significance
was analyzed using t+tests (**p < 0.01, ***p < 0.001).

mutants, PTBP1 had no effect on the splicing of deletion
mutants lacking exon 6-flanking regions in intron 5 or 6,
whereas PTBP1 still affected the splicing of a deletion
mutant Jacking the 3’ end of intron 6 (Fig. 4d). These results
indicate that exon 6-flanking regions are sufficient for the
response to PTBP1, and that both regions in introns 5 and 6
are necessary.

Although PTBPI1 is known to bind cytosine and uracil
(CU)-rich intronic elements flanking an exon and repress
splicing (Wagner and Garcia-Blanco 2001; Sharma et al.
2008), in this study PTBP1 appeared to enhance the inclusion
of DRD2 exon 6 rather than repressing the splicing from exon
5 to exon 7. It is noted that intron 5 contains UCUCU (849—
853) and intron 6 contains UCUUUCU (32-38) sequences,
but we have no evidence that PTBP1 directly binds the pre-
mRNA of DRD2. Therefore it is possible that PTBP1 may
indirectly affect the alternative splicing of DRD2.

It was reported that a DRD2 antagonist, haloperidol,
increased the expression of D2S (Amauld ef al. 1991). The
activation of DRD2 is coupled to the inhibition of adenylyl
cyclase and cAMP-dependent protein kinase A, and cAMP-
dependent protein kinase A has been shown to modulate the
nucleocytoplasmic translocation of PTBP1 (Xie et al. 2003;
Knoch et al. 2006). Together with these reports, our results
suggest that DRD2 regulates the expression of its isoforms
by modulating the localization of PTBP1.
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