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Using microarry to explor e the gene expression and molecular
signal transduction of Chinese cognitive-enhancing herbs
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Abstract

The molecular study of learning and memory
was concentrated at muscarinic acetylcholine
receptors and their associating signaling
molecules. To explore the aternative
pathways we applied human cDNA
microarray and searched for differentially
expressed genes in the hippocampus of
scopolamine-treated rat. Thirty minutes after
scopolamine treatment, rats displayed typical
memory impairment. Interspecies
hybridization using human cDNA microarray
to anayze  scopolamine-treated  rat
hippocampus exhibited a minor difference
for the expression profile compared to
normal control. Forty-two genes were
selected by microarray based on the
differential expression ratios. Twenty-eight
genes were validated by semi-quantitative
reverse transcription polymerase chain
reaction (RT-PCR) using primer pairs against
rat orthologs. The broad spectrum of the
differentially expressed genes indicated an
overal cellular response upon scopolamine
treatment. In addition to genes associated
with muscarinic receptor signaling pathways,
we have disclosed genes associated with
novel pathways such as apoptoss,
cytoskeleton reconstruction, protein
trafficking, cell differentiation, and genes



without a clear role. Our result should
provide an insight to the molecular study of
scopolamine-induced memory impairment,
and development of cognition-enhancing
Chinese Herbs.

Keywor ds: Acetylcholine, Learning and
memory, cONA Microarray,
RT-PCR
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Expression profiling for the hippocampus
of scopolamine-treated rat
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Fig. 1 Scatter plot of microarray dataset. Gene
expression signal  of  scopolamine-treated  rat
hippocampus (Y -axis) was plotted against counterpart
ﬂgng %Pmntrol group (X-axis). The expression data

as' the average of three independent experiments.
Unlt for expression levels was obtained from image
integration by Scanalyz and should be treated as
referenced unit.
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Validation of microarray datasets by
semi- quantitative RT-PCR
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Fig. 4 Gel electrophoresis of the RT-PCR
products of selected genes. Number above
each gel dlice corresponds to gene number in
Table 1. In each gel dlice, left lane is
RT-PCR product from scopolamine-treated
rat hippocampus, while right lane represents
control rat. RT-PCR of ribosomal proteins
L21 and L18 were performed as internal
controls.

Differentially expressed genes indicated
aI ternative pathways
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Table 1 Differentialy expressed genes
affected by scopolamine-treatment

Gene
Name Folds expression
number

Alzheimer's disease
1 microtubule-associated protein tau 0.5%
2 presenilin 2 (Alzheimer disease 4) 0.1
3 ATP-binding cassette, sub-family G,member 1 (Abcgl) 4.2
4 amyloid precursor-like protein 2 35
5 amyloid beta (A4) precursor protein-binding, family A, member 1 (X11) 5.2

Muscarinic receptor
6 protein kinase, interferon-inducible doublstranded RNA dependent 03
7 arginasetype Il 0.6
8 cAMP-regulated guanine nucleotide exchange factorl (¢CAMP-GEFI) 0.2
9 ATP-binding cassette, sub-family B (MDR/TAP), member 1 0.1
10 calcium channel, voltage-dependent, L type, alphalD subunit 58
11 cytochrome c oxidase subunit Vb 21
12 endothelial differentiation sphingolipid G-protein-coupled receptor 1 22
13 ras-related GTP-binding protein ragA 23
14 MAP-kinase activating death domain 20
15 programmed cell death 4 25
16 testis-specific heat shock protein-related gene hst70 29
17 glutamine synthetase 18
18 inositol 1,4,5-triphosphate receptor 22
19 protein tyrosine phosphatase, non-receptor type substrate 1 19
20 eukaryotic trandlation initiation factor 2, subunit 1 21

Other
21 coagulation factor C homolog (Limulus polyphemus) 03
22 phosphoglycerate mutase 1 05
23 Burkitt lymphoma receptor 1 04
24 glypican 3 0.2
25 epidermal growth factor receptor 0.2
26 coronin, actin binding protein 1B 32
27 secretory carrier membrane protein 2 35
28 deiodinase, iodothyronine, type Il 21

*The intensity of RT-PCR bands was quantified using
densitometer. Folds expression was obtained by
dividing band intensity of scopolamine-treated
hippocampus with controls. Final value was the
average of three independent RT-PCR.
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