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ABSTRACT
There are two specific ams in the present

study:

1. To establish a porcine model of atria
fibrillation.

2. To study the changes of atrial tissue from
a viewpoint of function genomics by2-D
PAGE and DNA microarray techniques.
This project is a three-year project.

During the period between August 2002 and

now, we have aready accomplished the

followings

1. To establish a porcine model of atrial
fibrillation by rapid atrial pacing. The
atrial fibrillation was observed after rapid
pacing for 4 weeks and was incessant
until sacrifice.

2. We have established the techniques of
cDNA microarray to profile the gene
expression pattern in porcine atrial tissue.

3. We have successfully used the 2D-PAGE
techniques to separate protein spots in
atrial tissue. These protein spot include
both known and unknown protein spots.
In the future two vyears, we will

accomplish the following items

1. We will continue the porcine atrial
fibrillation model and produce more pigs
for mRNA and protein experiment. We

will aso produce sham pigs by
implanting the pacemaker without
pacing.

2. We will use the cDNA microarray

technigue to compare the difference
between the gene expression pattern
between atrial fibrillation and control
pigs.

3. We will use the 2D-PAGE technique to
compare the protein spot pattern between
atrial fibrillation and control pigs.

4. We will compare the mRNA change and
protein change. Significant findings will
be re-confirm by Northern and Western
blotting techniques
With the present study, we expect to

identify crucial changes in the development

of atrial fibrillation. This information will
contribute to future development of treatment

for atrial fibrillation.

Keywords. atria fibrillation, microarray,
2D-PAGE!

SPECIFIC AIMS
There are two specific ams in the
present study

1. To establish a porcine model of atrial
fibrillation.

2. To study the changes of atrial tissue in
atrial  fibrillation from a functiona
genomic viewpoint using 2-D PAGE and
DNA microarray techniques.

BACKGROUND

Atria fibrillation is the most common
type of sustained tachyarrhythmia in humans
and is responsible for lots of morbidity and
mortality as demonstrated in severa
epidemiological studies™ Clinicaly, atrial
fibrillation has a tendency to perpetuate itself.
Despite vigorous treatment, atrial fibrillation
progresses from paroxysmal to persistent.
Finally, permanent atria fibrillation develops
and is refractory to all treatment modalities
including DC shock. The mechaninsms for
the process of so called “atria fibrillation
begets atria fibrillation” are the focus of
many recent studies. Allessie and co-workers
reported that atrial electrophysiological
properties are changed.* They found a
shortening of atrial action potential duration.
Changes in ionic currents were also
reported.> Changes in histology and
organelles have also been reported.® In our
own laboratory, we have reported the
changes of calcium handling proteinsin atrial
fibrillation.” We also have investigated the
changes of potassium channels and funny
current channel.2® We are currently
establishing the porcine model and it is
promising. Our previous studies were dealing
with the change of mMRNA because the
difficulty in getting human tissue. Now, we
are shifting our research efforts toward
animal model (porcine model of atria
fibrillation). With more atrial tissue available,



we can further investigate the changes in
protein level. We can also design to study the
time course of various changes, which is not
feasible in human studies. With traditional
approaches, the changes of several genes or
proteins can be studied. Furthermore,
previous studies are mostly performed at the
late stage of atrial fibrillation. Studies
regarding the time course of the changes are
hardly available. Therefore, we propose to
establish a porcine model of atria fibrillation.
With this animal model, atrial tissues at
different stages of atrial fibrillation are
available. A genome-wide search for changes
a mRNA level and protein level will be
andyzed using DNA microarray™® and
2D-PAGE™2 techniques.

PRELIMINARY RESULTS
Porcine model of atrial fibrillation

We have performed pacemaker
implantation in severa pigs. We successfully
induced atrial fibrillation in pigs. The
pacemaker was turned off after 4 week’s
pacing and the pig remained in atrial
fibrillation for more than 2 weeks. As shown
in the following ECG tracing

x1.25 oaLaves
AAI pacemaker on

WRI22 LRAD 11 25 DELAVED °
AAI pacemaker off

cDNA microarray experiments

To profile the gene expression patterns
in porcine atrial tissue, it will be the best to
use a porcine cDNA microarray.
Unfortunately, such microarray is not
available yet. Therefore, we use a human
cDNA microarray containing 6055 genes.
After adjusting the washing stringency,
satisfactory results were obtained and a
representative picture is shown below

2D-PAGE

With limited resources, we have
performed a 2-D PAGE using the atrial tissue
from a pig with atrial fibrillation. We have
adjusted the conditions have got some
preliminary data as shown in the following
figure.
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FUTURE WORKS

Second year

1. We will continue on producing pigs with
atrial fibrillation as well as control pigs.

2. Wewill continue the work with 2-D
PAGE

3. More DNA microarray studies will be
carried out.

4. Comparison among different groups will
be done.

Third year

1. We will complete the animal part of the
study and collect enough number of atria
samples from all different groups of pigs.

2. We will collecting all data and identify



the protein spots and mMRNA with
significant changes.

The nature of the protein spots with
significant changes will be studied.

We will prepare the data and write the
manuscript for publication.

EXPECTED RESULTSAND POSSIBLE
CONTRIBUTIONS

1

The porcine model is unique in the
world. The size of porcine heart is very
similar to that of human heart. The
baseline heart rate of pigsisaso similar
to human heart rate.

We can provide information about the
time sequence of various changes. Past
studies are usually performed in chronic
atrial fibrillation and detect changes in
late stage.

DNA  microarray can  provide
information about gene expression in a
scale of thousands.

2-D PAGE can separate about 2000
proteins including known and unknown
ones. This is a good way to identify
changes of novel proteins.
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