Genetic Screening

Thomas W. Prior, Ph.D.
Professor of Pathology and Neurology
Ohio State University



Spinal Muscular Atrophy

A Clinical

A Gene

A Molecular Testing

A Carrier Screening

A Genotype / Phenotype Associations
A Pathogenesis

A Newborn Screening



Spinal Muscular Atrophy (SMA)

e Most common
autosomal recessive
genetic disorder lethal
to infants

* Anterior horn cell
degeneration

* Progressive weakness
and muscle atrophy

* Only supportive
treatment available






Spinal Muscular Atrophy

Male normal preg, labor, and birth
7 wksdecreased leg movement

10 wkg tongue fascics; no head control;
slight hand movements

Genetic testing + for SMA

4 mos- G-tube

6 mosi BiPap assistance

9 mosi expired in hospice care
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Genomic region is 1-2Mb
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deleted in patients
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Deletions were identified in the critical region in SMA patients

In 1995, there was evidence supporting 2 neighboring candidate
SMA genes which were published in Cell.



Survival Motor Neuron (SMN) Gene

Nearly 2 Identical Genes
Telomeric (SMN1)
Centromeric (SMN2)

About 95% of SMA Patients lack SMN1 Exon 7

SMNZ2 modifies the phenotype

294 amino / 38 KD Protein ubiquitously expressed
High Levels in Spinal Cord

Found in Cytoplasm and Nucleus
Functions in RNA metabolism
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Large inverted duplication in 5g13

Telomeric Centromeric

SMNZ1 (SMNt) SMN2(SMNc)
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SMN1A c.840 C
SMN2A c.840 T




Diagnostic Test for SMA

- SMNI
- SMIN2




The Others

Non-Deletion Mutations



Nondeletion Patient study

A Confirmation of the Primary Role of SMN1
A ldentification of Important Functional Domains
A Improve Diagnostic Sensitivity



SMN Mutations
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@ Nonsense Mutation Exon Mutation Type # of Patients
[[] Missense Mutation 1 c.5 C>G; p.A2G Missense 4
A Frame shift 2a c.109 ins A Frameshift 1
Yy SpliceSite 3 ¢.305 G>A:p.W102X Nonsense 1

3 €.389 A>G; p.Y130C Missense 1

3 €.418432 del 15 Frameshift 1

(GATCTACTTTCCCCA)

3 c.419 A>T; p. D140V Missense 1

4 c.509510 del GT Frameshift 3

4 c.584 del C Frameshift 2

6 c.735ins C Frameshift 1

6 c.770780 dup 11 Frameshift 7

(CTGATGCTTTG)

6 €.785G>T;p.S262I Missense 2

6 C.796T>C;p.S266P Missense 1

6 €.818A>G;p.H273R Missense 1

6 €.821C>T; p.T274l Missense 2

intron 6 | ¢.8353 C>T SpliceSite 1




SMA Carrier Testing

Prevention



Background

In 1996 we started offering SMA carrier testing at
Ohio State University and have currently
performed > 2,500 carrier tests.

The majority of these tests have been performed
on family members with previously affected SMA

patients.

Why has this test not been performed as a more
massive screen?



200ng DNA Template; 20 Cycles
smnT,smnC

0,3 (Affected)
Ratio (0, 0.9)

2,2 (NON-Carrier)
Ratio (0.68, 0.64)

1,1 (Carrier)
Ratio (0.36, 0.33)

1,2 (Carrier)
Ratio (0.36, 0.61)



