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Abstract

Aging is a mysterious process results from multiple
factors, and studies of the causes of aging are often
obscured by the complexity of this phenomenon.
Therefore, it is suggested that progeria, which presents
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aless complicated etiology and phenotype may allow
research to focus on aregulation site involved in
development and aging. Hutchinson-Gilford progeria
syndrome (progeria) is a rare disease characterized by
selected features of premature aging. Presentations
include a general failure of the child to thrive, and
features of an aged appearance of the skin, alopecia,
decreased subcutaneous fat, prominent scalp veins,
thin limbs, and osteolysis. The formation of
atherosclerotic plagues result in the death of the
majority of progeria patients in the second decade of
life. The etiology of progeriais still unknown. Some
other progeroid syndromes have been found to be
associated with defects in either DNA repair or
replication. For example, the Werner syndrome WRN
geneisaDNA helicase. These diseases usualy
demonstrate clear UV sensitivity or tumor formation.

Previous studies on progeria showed many
non-specific changes. In order to make a breakthrough
the molecular basis of progeria, we plan to do
differential display study. We have had cultured skin
fibroblasts from domestic patients with progeria. We
have extract RNA from skin fibroblasts from both
normal controls and progeria patients. The passage
numbers are from 10 to 12. Ordinarily the progeria
cells survive not much beyond 20 generations, but
normal cells usually survive more than 30 generations.
We label the RNA with non-isotope method. The
labeled probes were used to hybridize micro-array
filter paper. The results showed that the differences
between the two kinds of cells were quite large, and
the background noise was high. We tried several times,
but we till can not get readable result to further
analysis. We hope in the future, modern micro-array
techniques could be applied to this project, that both
hybridization, signal development and reading will be
automatic. Then we will have chance to overcome
current obstacles.

Keywords: Progeria, Hutchinson-Gilford syndrome,
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Premature aging

Aging is amysterious process result from a
combination of genetic, environmental and social
factors. Although the biological study of aging has



recently been making rapid progress, studies of the
causes of aging are often obscured by the complexity
of this phenomenon. Therefore, it has been proposed
that to gain insight into aging, the problem may first be
simplified by restricting studies to an aspect of the
aging process, the accelerated aging diseases. Several
rare conditions exist in man and exhibit certain
phenotypic characteristics associated with premature
ageing. Often referred to as progeroid syndromes,
including Hutchinson-Gilford syndrome, Werner's
syndrome, Cockayne's syndrome, Bloom syndrrome,
ataxia telangiectasia and Down's syndrome. (Martin
GM, 1989)

Hutchinson-Gilford progeria syndrome (progeria)
isarare disease characterized by selected features of
accelerated and premature aging (Debusk FL, 1972;
Beauregard and Gilchrest, 1987). Initial presentations
involve cutaneous abnormalities and a general failure
of the child to thrive. Diagnosis of progeriais usually
made in the first year of life. By the end of the child’s
second year, typical features of progeria become
apparent. These include an aged appearance of the
skin (often sclerodermatous on the phalanges, and thin
and taut on the face), alopecia, decreased
subcutaneous fat, prominent scalp veins and thin limbs
(Badame, 1989). Other abnormalitiesinvolve the
skeletal system and include prominent joints,
osteoporosis and osteolysis. The formation of
atherosclerotic plagues and other perturbations of the
cardiovascular system result in the death of the
majority (approximately 75%) of progeria patients
from myocardia infarction, usually in the second
decade of life (Goldstein, 1971). There are similar
biochemical or physiological abnormalities between
patients with progeria syndrome and Werner's
syndrome. But the onset or death ageis earlier (Jones
KL, 1997). No evidence presents that progeria
syndrome is related to the WRN gene (Oshima J,
1996). The real reason of this early onset progeriais
still unclear.

In progeria and Werner's syndrrome, most
biochemical abnormalities are associated with
connective tissue, principally of mesodermal origin.
The most thoroughly investigated is the finding of
10-20 times greater urinary excretion of hyaluronic
acid in the patients with progeria compared with
controls (Zebrower M, 1986; Badame, 1989). Similar
results have also been obtained in the patients with
Werner's syndrome (Goto M, 1978). There are other
abnormalities found in progeria. Gene expression in
skin fibroblasts from progeria patients was abnormal,
where collagen type 1V and elastin mRNA was
elevated (Colige et al., 1991), the over-expression of a
200kDa glycoprotein (Clark and Weiss, 1993).

Cultured fibroblasts from the patients with
progeria and Werner's syndrome showed a markedly
reduced potential for in vitro growth and have a
shorter replicative life span compared with control
cultures (Martin GM, 1970). More studies have been
donein Werner syndrome, especialy triggered by the
cloning of the WRN gene. The cell cycle defect in

Werner syndrome may be due to impaired S-phase
transit because of prolongation of S phase in the cell
cycle (Poot M, 1992) and decreased expression of
regulators, such as platelet-derived growth factor
(PDGF) b-receptors (Mori S, 1993). But there isno
comparable study in progeria.

In order to overcome these difficulties, we plan
to take advantage of current advance in genome
research, the differential display technique. This
technique will give us ageneral idea about the changes
in progeriacells. It is aready known that c-myc
expression in progeria fibroblasts was elevated
(Nakamuraet al., 1988). However, we have to see a
pattern in order to formulate hypothesis about the
etiology of progeria. Differential display will give the
overall picture at one shot. However, many changes
including those associated with normal aging process
will also be discovered. We have to compare the
progeria cells with normal cellswith either the same
passage number or the same old. Other progeroid cells,
including from Cockayne syndrome, will be another
kind of control. Nevertheless, we don't intended to get
the progeria gene only by this technique.

In vitro culture of normal and progeria fibroblasts
Progeria fibroblasts came from two patients, one
5yearsold (case 1) and the other 1 year old (case 2).
Although they are both young, clinical manifestations
are clear. They (the younger patient at the age of 2)
had alopecia, prominent scalp veins, typical facial
appearance, absorption of clavicle, atrophic skin, and
hypertrophic muscle. They both very small, but have
normal mental development. Cardiac function and
echocardiogram were normal. Control fibroblast was
cultured from a 5-year-old boy with unrelated disease.
Cellswill be split at a1to 3 ratio. Cellswill be
collected for either DNA or RNA/protein alternatively
since p5. The growth of cells from case 1 slowed
down since p15, and completely stop grow at p18. The
control fibroblasts kept grow till p29. One control
fibroblast transformed spontaneous at p25. The
morphology of the cells become polygonal with
occasional clumping. Chromosome analysis showed
aneuploidity However, the speed of growth of these
transformed cells slowed down after around another
20 splits. Therefore, these cells may not passthe
"crisis' of immortalization (Harley and Villeponteau,
1995).
Preparation of RNA
Total RNA isisolated by the Atlas Pure Total RNA
Labeling System (# K1038-1).
Preparation of cDNA probe
Labeling of RNA by a non-isotope method was done
following the kit accompanying the Atlas Array kit.
Hybridization Procedure
Test Hybridization to blank membrane



Prepare sheared salmon testes DNA in ExpressHyp
solution

1.Denature sheared salmon testes DNA at 95-100°C

for 5 minutes and chill on ice quickly.
2.Keep the denatured sheared salmon testes DNA
with pre-warmed ExpressHyb at 68 °C till use.
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Figure: test hybridization

Hybridizing cDNA probesto the Atlas Array
a) Prepare the Atlas Array for prehybridization
1.Place the membrane in the 200ml
pre-warmed 0.5% SDS solution for 2
minutes.
2.Transfer the membrane to hybridization
bottle.
3.Rinse the membrane with deionized H,0.
b) Prehybridization
1. Prehybridize in 5ml sheared salmon testes
DNA solution with continuous agitation at
68 °C for 30 minutes.
¢) Hybridization
1.Prepare the probe by boiling for 2 minutes
and chilling onice for 2 minutes.
2.Pour the probe carefully and directly on the
surface of the membrane.
3.Mix well.
4.Hybridize overnight with continuous
agitation at 68°C.
5Wash the membrane with 2X SSC for 30
minutes with continuous agitation at 68 °C
3 times.
6.Wash the membrane with 1% SDS and
0.1X SSC, 0.5% SDS for 30 minutes with
continuous agitation at 68 °C.
7.Wash the membrane with2X SSC with
continuous agitation at RT.
8.Wrap the damp membrane in a plastic wrap
immediately.
9.Mount the plastic-wrapped Atlas Array on
3mm Whatman paper.
10.Expose the Atlas Array to X-ray film at
-70°C.
Selection of microarray
Our first selection of Atlas array would be a
generalized Human cDNA array (588 clones), other
arrays considered would be Human Apoptosis, Human
Cancer, Human Cell Cycle, Human Cell Interaction,
Human Cytokine/Receptor, Human Oncogene/Tumor
Suppressor etc. Microarray from other company with
more clones but less expensive will also be
considered.

The results showed that the differences between the
two kinds of cells were quite large, and the
background noise was high. We tried several times,
but we still can not get readable result to further
analysis. We hope in the future, modern micro-array
techniques could be applied to this project, that both
hybridization, signal development and reading will be
automatic. Then we will have chance to overcome
current obstacles.
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