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Prenatal diagnosis of the spinal muscular atrophy

type | using genetic information from archival slides

and paraffin-embedded tissues

Soo Kyung Choi', Eun Hee Cho', Jin Woo Kim', So Yeon Park’, Young Mi Kim', Hyun Mee Ryu?,

Inn Soo Kang?, Jung Young Jun? and Je G. Chi®

Spinal muscular afrophy (SMA) type | is o common severe autosomal recessive inherited neuromuscular
disorder that has been mapped to chromosome 5g11.2-13.3. The survival motor neuron (SMN) gene, a
condidate gene, is known to be deleted in 96% of patients with SMA type | Presently, PCR and single
strand conformation polymorphism (PCR-SSCP) analyses have been made possible for application to
both archival slides and paraffin-embedded tissues. Archival materials represent valuable DNA
resources for genetic diagnosis. We applied these methods for the identification of SMN gene of SMA
type | in archival specimens for the prenatal diagnosis, In this study, we performed the prenatal
diagnosis with chorionic villus sampling (CVS) cells on two women who had experenced neonatal
death of SMA type I DNA extraction was done from archival slide and tissue maieriols and PEP-PCR
was performed using CVS cells. In order to identify common deletion region of SMN and neuronal
apoptosis-inhibitory protein (NAIP) genes, cold PCR-SSCP and PCR-restriction site assay were caried
out. Case 1 had deletions of the exons 7 and 8, and case 2 had exon 7 only on the telomeric SMN
gene. Both cases were found fo be nommal on NAIP gene. These results were the same for both CVS
and archival biopsied specimens. In both cases, the fetuses were, therefore, predicted to be ot very
high risk of being affected and the pregnancy were terminated. These data clearly demonstrate that
archival side and paraffin-embedded tissues can be o valuable source of DNA when the prenatal
genetic diognosis is needed in case any source for genetic analysis is not readily available due to
previous death of the fetus or neonate.

Keywords: Survival mofor neuron gene, neuronal apoptosis inhibitory protein gene, archival slides and
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INTRODUCTION

Spinal muscular atrophy (SMA) is an autosomal recessive
neuromuscular disorder in children which is characterized
by degeneration of the anterior horn cells of the spinal
cord, leading to progressive muscie weakness (Roberts et
al., 1970; Pearn, 1973, 1978; Czeizel and Hamula, 1989;
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Rajcan-Separovic ef al,, 1986). SMA is a fatal disorder
which is classified into three types depending on clinical
severity and onset age of muscle weakness (Dubowitz,
1978; Brooke, 1988). SMA type |, which has an onset age
within 3 months after birth, is a fast degenerative muscular
disease which leads to weakness and hypotonia of the
muscle resuiting in certain death within two years by
respiratory failure. Infanis with type Il are able to séfby
themselves but can't walk without help and generally live
about 4 years. Type Il patients have onset age in two
vears after birth characterized by proximal muscle weak-
ness. Frequency of SMA is about 1 in 10,000 live births
with & carrier frequency of 1/40 - 1/60 (Pearn, 1973; Spiegler
et al., 1990).

Recently, it has been the mapped 5q13 of the chromo-
some which is responsible for SMA, and two candidate
genes have been reported, the survival motor neuron
(SMN) (Lefebvre et al, 1895} and neuromal apoptosis
inhibitory protein (NAIP) (Roy ef af,, 1995). SMN, found in
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the candidate region of 5g11.2-q11.3, has been a highly
homologous copy of 1eISMN and cenSMN. Homozygous
deletion of exons 7 and 8 in the telSMN one found in 90-
98% of SMA patients. On the other hand, only 4-5% of
homozygote deletion in cenSMN could be found in the
carrier and control group. This shows homozygous deletion
of cenSMN does not have significant clinical consequences
{Foy et al., 1995).

We were able to distinguish teISMN from cenSMN by
restriction-site analysis or single strand conformation
polymorphism (8SCP} which could detect the difference
of two base palr {Lefebvre et al., 1995; Chang et al,, 1995;
van der Steege ef al, 1995). The deletion of exons 7 and
8 in the telSMN region was found in 98% of SMA type |
and 90% in SMA type Ul and lil. After the PCR of the exon
8, because the cenSMN had a recognition site by restriction
enzyme Ddel, we could cut the PCR products with Ddel
and distinguish SMN from telSMN gene (Lefevbre et al,
1995). The delstion of exons 5 and 8 in the NAIP gene
can be found in 60% of SMA type | and 15% in the SMA
type H and Il (Roy et al, 1295). In this study, we performed
2 pregnant women who had experienced one or two
neonatal deaths of SMA type L

In order to confirm their history, we reguested the archival
or paraffin embedded tissue slides which result from
standard procedure of neonatal death so that we could
obtain genetic information through genetic analysis by
PCR-restriction site assay and SSCP concerning SMN of
the neonates. With the genetic information, we performed
prenatal diagnosis through chorionic villi sampling on 3
pregnant women to determine whether fetuses are affected
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of not.

MATERIALS AND METHODS

Sample preparations of the subjects

In this study, we performed the prenatal diagnosis on two
pregnant women who had experienced two neonatal death
of SMA type [. Two couples showed a normal clinically
and phenotypically (Fig. I). To determine whether or not
the patient was a true SMA, we analyzed genetic diagnosis
using archival slides and paraffin embedded tissues which
was preserved during the aulopsy. Alter we obtained
genetic results from archival slides and paraffin embedded
fissues, for the prenatal diagnosis, we applied PEP-PCR
using 1-2 pieces of the fetal cells through chorionic villi
sampling during 10-11th weeks of gestation.

Extraction of DNA from archived slides and paraffin
embedded tissues

DNAs from two necnatal death samples were extractaed
perfectly using soaking the archived slides and paraffin
embedding tissues in xylene during 2-3 h (Grant ef al,
1995; Sago ef al., 1996) Cellular materials in archived
slides was hydrated by soaking 3x5 min in Ho0O. Then
100 ul lysis buffer (10 mM Tris-HCI [pH 8.3}, 50 mM KCi,
1.5 mM MgCi2, 0.001% gelatin, 0.5% Tween 20; Sago et
al., 1996) was added fo the portion of sach slide surface
adjacent to the frosting and the liquid was dispersed and
sealed 1o the siide with a 26mm X 85mm rectangular

Fig. 1. Prenatal diagnosis of
families i and I through CVS,
Results of PCR-restriciion site
assoy of the SMN gene. The Dral
and Ddel have two recognition:
sife bands on the exons 7 and 8,
of which the upper is the 1elSMN
gens, the lower being the
cenSMN gene, The arrow marks
are deletfion bands; the fefus
from family  was deleted of
exons 7 and 8 of the telSMN
gene, The fetus from family i
was deleted of exon 7 only of
the telSMN gene. M: pGEM
marker, NA: archived celis from
neonatal death, PR father, PM:
mother, F: fetus, NCinormal
control and PC: patient conlrol
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