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BERE LT, SEREERICHZEHIBEL TV S,

ZOBRORTICHIE0. F- B8 E EEME
O£ FERNEBEOUIE &, RIBEREICRTS4E
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AL 7z, Ud U GFAP promotor 1% % B DL
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BV ERERIE D D1, D2 receptor, dopamine transporter
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A2F2a APULELZTDOFOHREERT &
HIE L 72 %5 5%, BDNF 4 6101540 pg/ml, NT-3 & 600
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RT-PCR IZTH#ZN> RS, >—r x>
ZI L V@ TER, F/KH D BDNF I3 60.0 pg/ml.
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L&A RT-PCRICTHZN Y RSN, o=V T AKX VREETERZ, FEKFPD
BDNF V& 60.0 pg/ml. NT-3 1d 10.0 pg/ml TH > 7z,
JAZERL., O>573a AN TREREL 2, SESH TR LZa> bo—)U &g
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HHREE S H D
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SiEE David Saffen

ERAZEFR #EELCFHE BRR

MEES We have tested various expression/reporter systems for use in the analysis of the Mg

muscarinic acetylcholine gene expression in neurons in long-term hippocampal slice cultures. In
particular, a two vector adenovirus system developed by I. Saito (University of Tokyo) in which the
M4 promoter is used to direct expression of cre recombinase, which in turn catalyzes the removal
of an inhibitory DNA segment separating a beta-galactosidase reporter gene from a strong
upstream promoter, promises to be useful for analysis of M4 promoter function.

A. I B# The object of our research is to
identify the genetic regulatory elementsin the
promoter of the My muscarinic acetylcholine
receptor gene that restrict the expression of
this gene to specific subsets of neuronsin the
brain.  Specifically, we are attempting to
determine whether the neuronal cell restrictive
element (NRSE), previously shown to prevent
expression of the M4 gene in non-neuronal

cells, also plays a role in restricting the
expression of the M4 gene to specific subsets

of neurons.

B. W®WRA%X We constructed expression
plasmids containing the M4 promoter linked to
beta-galactosidase, green fluorescent protein
(EGFP; Clonetech) or the destabilized green
(dnEGFP; Clonetech) and tested these in
neuronal (PC12D and NG108-15) and non-
neuronal (L6 and 3Y-1B) cell lines. We also
constructed a series of recombinant
adenoviruses in which various segments of the
M4 promoter are linked to beta-galactosidase

reporter genes and used these to infect long-
term hippocampal slice cultures. To amplify
the M4 promoter-directed beta-galactosidase
gene expression we also constructed
recombinant adenoviruses containing various
segments of the M4 promoter linked to a gene
encoding the P1 phage-derived cre
recombinase gene. These recombinant
adenoviruses are used in combination with a
reporter adenovirus that strongly expresses
beta-galactosidase only if the cre recombinase
is expressed. The recombinant adenoviruses

were constructed using materials developed
by |. Saito (Medical Sciences Research Institute,
Tokyo University). Long-term hippocampal
slices cultures were set up with the expert help
of A. Ogura and K. Tominaga (Osaka
University).

C. WFZALE 1) Non-neuronal cells transfected
with M4 promoter-driven expression vectors

containing beta-galactosidase reporter genes
showed reduced npumbers of beta-
galactosidase expressing cells when the NRSE
was included in the promoter. However, the
level of beta-galactosidase in individual
expressing cells seemed to be high. 2) The
presence of the NRSE in M4 promoter/EGFP or
dnEGFP did not prevent expression of the GFP
reporters in non-neuronal cells. 3) Adenovirus
vectors containing various Mg promoter

segments linked directly to the beta-
galactosidase reporter gene showed poor
selectivity of expression when tested in
neuronal and non-neuronal cells., This is in
contrast to results obtained in transient
transfection assays in which the presence of
the NRSE in M4 promoter constructs largely

prevented the expression of luciferase

" reporters gene in non-neuronal cells. 4)

Recombinant adenoviruses containing My
promoter segments directly linked to beta-
galactosidase reporters did not show
detectable beta-galactosidase expression in
hippocampal slice cultures. 4) 3% 1B cells
infected with M4 promoter/Cre recombinant

adenoviruses in combination with a Cre

15



recombinase-dependent reporter adenovirus
did show NRSE-dependent inhibition of beta-
galactosidase expression.

D. ZE8 1) The ability to demonstrate NRSE-
dependent restriction of M4 gene expression

seems to critically depend upon the choice of
reporter gene. When gene expression using
beta-galactosidase as the reporter, inclusion
of the NRSE in the M4 promoter reduces the
number of non-neuronal cells that express
beta-galactosidase, but cells that do express it
seem to express it strongly. This result is
consistent with previous studies using beta-
galactosidase as a reporter gene, and are
consistent with the idea that genetic
regulatory elements (enhancers, silencers)
influence the probability of transcription
initiation rather that directly regulating the
level of transcription. For reasons that we do
not yet understand, GFP does not faithfully
report the regulation of gene expression by
the NRSE. 2) The use of adenovirus also
presents problems with respect to reporting
the activity of the NRSE. In particular,
recombinant  adenovirus  containing Mgy

promoter constructs linked directly to beta-
galactosidase reporter genes did not give a
detectable signal when used to infect
hippocampal long-term slice cultures. We
reasoned that the failure to detect beta-
galactosidase expression may be due to the
fact that the M4 promoter is relatively weak.

3) Using M4/Cre adenoviruses in combination
with a Cre-dependent reporter adenovirus

yielded promising results when tested in 3Y-1B
cells.

E. #% The M4 promoter/Cre adenovirus

system be suitable for analyzing the function
of the NRSE and other regulator elements in
controlling gene expression in neurons in long-
term hippocampal slice cultures This system
may also be an effective model system for
converting the weak, cell type-specific gene
expression into strong, cell type-specific gene
expression.

16.
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