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Genetics 101

ORGANIS™M CELL CHROMOSOME GENE
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DNA seguence variants

« “Normal” or “Reference”
sequence

* Anything difference is
considered a “variant”

« Some variants are known
to be benign

« Some variants are known

to be pathogenic
Thymine (Yellow) = T Guanine (Green) = G (m utationS)

Adenine (Blue) = A Cytosine (Red) = C

« Some variants are
unknown
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Inhibitors can
be affective
against a
number of
symptoms in
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Random /
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MTOR pathway
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Variable expression

* Huge spectrum of severity

« Between families and within families

¢« TSC1lvs TSC2




Contiguous Gene Deletion
g

|
chri6: 103,5 kbp 50 kbp 4 |

T 100k 2110k 21éok 2130k 2140k 21$ok 2160x 217‘o|< 21&0& 21§or.

| - H Cytogenetic Bands
16p13.3

|- H Disease Genes (OMIM)
e L LN D n LA
TSCZ | tuberous sclerosis 2
Il Al S e A IS A IRINI SIS 5
TSCZ | tuberous sclerosis 2
(e b i L s D n LA
TSCZ | tuberous sclerosis 2

T T T
PKD1 | polycystic kidney disease 1 (autosomal dominant)

| Uil e Lih 618 ULl | senE
PKD1|polycystic kidney disease 1 (autosomal dominant)

TSC + polycystic kidney
disease N
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Clinical Genetic Testing

PREVENTION ) GENETICS
DISEASE PREVENTION THROUGH GENETIC TESTING
DNA DIAGNOSTIC EXPERTS

LI scro0L " G

UNIVERSITY
athena diagnostics

 J INVITAE

W

{
~~ f\pooc.in:
— . enter for Special Needs Children ~ Je%sg
s Amlj rj ’G E n E tlcs. Centler for Sy I Needs Child, R Courtagen

| MASSACHUSETTS
y GENERAL HOSPITAL

( .}' fulQent 2) Greenwood " NEUROLOGY
Genetic Center

‘ '0 Cincinnati

" Children’s’

tttttttttttttttttttttttttt




Not all genetic testing
IS created equal

e Sanger sequencing
— Older

— Not reliable under ~20% mosaicism
* Next Generation Seguencing (NGS)
— Can have a low depth read similar to Sanger

— Can have a much higher depth read enabling it to find mosaicism under
1%

When getting deletion data from NGS data, possibility to miss small
deletions

Different labs will analyze different areas around the genes that may
or not be relevant
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Current clinical genetic testing:
Seqguencing and deletion
analysis of TSC1 and TSC?2

Detection
Rate
~85-90%




Results of Clinical Genetic
Testing
~

Possible

test Negative
results - Try again with time

Positive

-Test other family members
- Family planning options

Variant of
unknown
significance

- Testing parents may help
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GeneTherapy In TSC
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TSC is ALWAYS ZM@L‘/&

Sometimes it is INHERITED

Other times it Is sporadic




TSC Recurrence Risk

Parent has TSC

Parent has
mosaic TSC

Parents have no
known signs of
TSC

Parents have
negative genetic
testing

Everybody

Autosomal
Dominant
Inheritance

Mosaic TSC
affecting some
percent of
egg/sperm cells

Germline
mosaicism PLUS
risk one parent
has undiagnosed
TSC

Germline
Mosaicism

General
Population
Risk




NSGC.org

National Society of -
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AND EVENTS AND PUBLICATIONS

Integrating genetics and
genomics to improve
health for all.

@ Find a
74 Genetic Counselor
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