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Don’t know what it is...
send a genetic test!

An estimated of genetic tests in the US are
ordered or interpreted incorrectly

There are over 1,000 different genetic tests in use

Genetics tests are complex and $55$
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Why should we test?

Molecular Medicine = Personalized Medicine

Diagnosing the previously unknown

Pharmacogenomics

Cancer prognostics
Family planning
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Presenter
Presentation Notes
An estimated 50 % of causes of intellectual disability have a genetic basis. Current screening methods may identify 20% of them with a change in management in 1%
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Objectives

« Brief history of genetic testing
» Review DNA Basics

« Resources beyond Dr Google

« Types of testing methods

» Considerations before ordering

» How to order genetic tests




"He who asks a question is a fool for
five minutes; he who does not ask a

question remains a fool forever."
- Chinese proverb
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Presenter
Presentation Notes
Flemming – visualized the first chromosome and named mitosis in salamander gills and fins
Waldeyer – named chromosomes (colored bodies) and coined the word neuron and backed the neuron theory of the brain
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13 years ago...

e The Human Genome Project
— Completed in 2003 after 13 years of research

— Identified about 25,000 genes
* Now estimated to have 35,000 genes

— Cost: $ 2.7 billion

e The International HapMap Project
— First completed in 2005

— Haplotype - a set of genes that are closely
linked and tend to be inherited together
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DNA Basics
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Deoxyribonucleic Acid

© Hydrogen
© Oxygen

© Nitrogen

© Carbon

© Phosphorus

Minor groove
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Transcription & Translation

DNA/ |

molecule

DMNA strand
(template)

TRANSCRIPTION
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Interesting Numbers

Nuclear DNA

— The human genome contains 3.2 billion nucleotide
pairs

— Only 1.5 % encode proteins !

— Little is known about the rest

Mitochondrial DNA

— 16,600 nucleotide pairs
— Codes for 37 genes

— Over 100 nuclear genes necessary for mitochondrial
function




Types of DNA Mutations

Insertion
Deletion
Point Mutations
Duplication
S And more ??
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Frameshift -
Missense
Nonsense

Repeat Expansions

Insertion Translocation
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Case

A family of 5 come to your clinic for genetic
counseling . -

Dad was diagnosed with Huntington Disease at 42.

His three kids have already been tested.

-
They’re coming to you because you mistakenly took a

job where there.i
cou




Question

How is Huntington Disease inherited? .
-
N
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AD CAG Nucleotide Repeats

10 yo has 43 CAG Repeats
6 yo has 3> CAG Repeats
4 yo has 37 CAG Repeats

Do they have the different risks of developing
HD?
Yes or No
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| have no idea.
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GO SIC genetests

Web Shopping News Images Videos Mor Search tools

GeneTests - Home
www genetests org/ ~

. From its start in 1992, Gene Tests has grown to reflect the
advances in genetic testing capabilities and to address the needs of our ever ...

GeneReviews Laboratories
GeneReviews. Alphabetical list of Laboratories. search. Choose a
GeneTests disorders for which a .. Region: World Map. USA .

Tests Clinics
a medical genetics information home - disorders - genes - tests -
resource for physicians, genetic ... laboratories - clinics ...

Disorders Resources
home - disorders - genes - tests - External Resources. BARD - Bioassay
laboratories - clinics .. Database from the __.

Mare results from genetests org »

Home - Genetic Testing Registry (GTR) - NCBI
www.ncbi.nim.nih.govigtr/ ~ National Center for Biotechnology Information
The Genetic Testing Registry (GTR) provides a central location for voluntary submission of




GENETests"
| home |

disorders genes

tests laboratories clinics

Welcome to GeneTests, a medical genetics information resource.

Welcome

The GeneTests website

Welcome to GeneTests. From its start in
1992, GeneTests has grown to reflect the
advances in genetic testing capabilities and
to address the needs of our ever widening
user community. We invite you to explore,
try some of vour favorite searches, and let
us know what vou think. Your feedback
will help shape GeneTests into the
indispensable tool you want for vour

practice.

More News

What's New

Labs Continue to Add Tests Daily
Laboratories from around the world are
adding new tests to their listings on
GeneTests daily. Since the major upload
and publication of tests at the end of May
2,583 new tests have been published of
which 140 are for disorders not previously
listed in GeneTests. Check the New Tests

button to find the most recently added tests

every day.

» View more

Statistics

resources

About Us

Contact Us

News Archive

FAQ

Add Your Lab or Clinic

Sitemap
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GENETests
home disorders genes tests laboratories clinics resources

Search Results

Disorders (4) Genes (0) Tests (203) Laboratories (1) Clinics ()

Search Disorders m

Disorders - Results for HUNTINGTON DISEASE

Disorder Synonym(s) Related

Huntington Disease-Like 1 B} 0

Huntington Disease (GeneReview ; OMIM HD, Huntington Chorea
-

Huntington Disease-Like 2  OMIM | HDL=2

Spinocerebellar Ataxia Type17 Il HDL4, Huntington Disease-like 4, SCA 17, SCA17




— NCBI Resources %] H

Bookshelf

Books

Browse Titles  Limits  Advanced

GeneReviews® [Internet]. <Prev  Next>

» Show details click hereto t

GeneReviews by Title

etneReviews

Search this book Views =
GeneReviews Advanced Search PubReader

Print View

Huntington Disease Cite this Page

Synonym: Huntington Chorea ) )
Disable Glossary Links

Simon C Warby, PhD, Rona K Graham, PhD, and Michael R Hayden, MB, ChB, PhD, FRCP(C), FRSC
» Author Information In this GeneReview -

Initial Posting: October 23, 1998; Last Update: April 22, 2010,

Summa Go to: |
oY Tiption
il Disease characteristics. Huntington disease (HD) is a progressive disorder of motor, cognitive, and psychiatric Differential Diagnosis
disturbances. The mean age of onset is 35 to 44 years and the median survival time is 15 to 18 years after onset. Management
Diagnosis/testing. The diagnosis of HD rests on positive family history, characteristic clinical findings, and the Genetic Counseling
detection of an expansion of 36 or more CAG trinucleotide repeats in HT7T. Resources

. . . . . . Molecular Genetics
Management. Treatment of manifestarions: Pharmacologic therapy including typical neuroleptics (haloperidel),

atypical neuroleptics (olanzapine). benzodiazepines. or the monoamine depleting agent tetrabenazine for choreic References

movements; anti-parkinsonian agents for hypokinesia and rigidity: psychotropic drugs or some types of antiepileptic ~ Chapter Nofes

drugs for psychiatric disturbances (depression, psychotic symptoms. outbursts of aggression); valproic acid for

myoclonic hyperkinesia. Supportive care with attention to nursing needs, dictary intake, special equipment, and
eligibility for state and federal benefits.

GeneReviews Links =

GeneReviews Advanced Search
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Diagnosis Go to
g . Variations in Clinvar

Clinical Diagnosis Variations from this GeneReview in ClinVar

The diagnosis of Huntington disease (HD) is suspected clinically in the presence of the following:

Related information
MedGen

Mental disturbances including cognitive decline, changes in personality, and/or depression OMIM

FMC

PubMed

Progressive motor disability featuring chorea; voluntary movement may also be affected

Family historv consistent with autosomal dominant inheritance

Note: The appearance and sequence of motor, cognitive, and psychiatric disturbances can be variable in HD. The test for
CAG repeat size in HTT is used to determine the risk status for HD. The diagnosis and age of onset of the disease is

determined clinically, usually based on motor signs.

Gene

Related citations in PubMed

Molecular Genetic Testing Huntington Disease-Like 2

¢ : . . . . . . . . GeneReviews<sup>@</sup>
Gene. HTT (HD) is the only gene known to be associated with Huntington disease. A trinucleotide CAG repeat expansion is [

the onlv mutation observed Atypical Hemolytic-Uremic Syndrome

[GeneReviews=<sup=E=/sup>
Allele sizes. Alleles in HTT are classified as normal. intermediate, or HD-causing depending on the munber of CAG repeats.  DRPLA

. . . . . n . . . . - . GeneReviews<sup>=®<=/sup=
The disease is inherited in a dominant fashion and a single HD-causing allele j5 sufficient to cause the disease. [GeneReviews <su st

XM Huntington's disease: a clinical review
* Normal alleles. p Glnl8(<=26), 26 or fewer CAG re ” [Orphanet J Rare Dis. 2010]

Huntington's disease genetics
¢ Intermediate alleles. p. GIn18(27_33), 27-35 CAG repeats. An individual with an allele in this range is not at risk Ex ? J [NeuroRx. 2004]

of developing symptoms of HD, but because of instability in the CAG tract, may be at risk of having a child with an
allele in the HD-causing range [Semaka et al 2006]. Exact estimates of risk are low, but currently unknown. Alleles
in the intermediate range have also been described as "mutable alleles” [Potter et al 2004].

HD-causing alleles. p.Glnl8(>36), 36 or more CAG repeats. Persons who have an HD-caygine=allele are -
considered at risk of developing HD in their lifetime. HD-causing alleles are M Recent Activity

Reduced-penetrance HD-causing alleles. p.Glnl8{36_39), 36-39 CAG repeats. An individual with an B Huntington Disease - GeneReviews®

See reviews...

allele in this range is at risk for HD but may not develop symptoms. In rare cases, elderly asymptomatic
individuals have been found with CAG repeats in this range [Langbehn et al 2004].

Full-penetrance HD-causing alleles. p Gin18(>40), 40 or more CAG repeats. Alleles of this size are
associated with development of HD with great certaintv.

Clinical testing
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At risk for developing HD

10 yo has
6 yo has
4 yo has

F & 4

CAG Repeats and has full penetrance HD
CAG Repeats and is ‘not at risk’ carrier
CAG Repeats has reduced penetrance HD

What do you do next?

e
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Useful Internet Resources

For Direct Patient Care

— GeneTests www.genetests.org
* This links you to GeneReviews & OMIM

— TreatableID www.treatable-id.org

For individual gene investigations
— OMIM www.ncbi.nlm.nih.gov/omim
— GeneCards www.genecards.org
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Genetic Testing Options

 \

AN~ F T



= 1 Saanenn N
‘ S B p,--'\q.,

Types of Clinical Testing

 Newborn screening
* Diagnostic testing
* Carrier testing

* Prenatal testing

Preimplantation testing

AT
o

* Predictive testing
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Presenter
Presentation Notes
Newborn screening – to identify individuals with an increased chance of having a specific genetic disorder so that treatment can be started as soon as possible.
Diagnostic testing - to confirm or rule out a known or suspected genetic disorder in a symptomatic individual of any age.
Carrier testing - to identify individuals who have a gene mutation for a disorder inherited in an autosomal recessive or X-linked recessive manner.
Prenatal testing - during a pregnancy to assess the health status of a fetus.
Preimplantation testing - on early embryos resulting from in vitro fertilization in order to decrease the chance of a particular genetic condition occurring in the fetus.
Predictive testing – to evaluate risk in asymptomatic individuals with a family history of a genetic disorder
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Clinically Available Testing Methods

Biochemical Testing
Chromosomal Banding (Karyotype)
Comparative Genomic Hybridization (CGH)
FISH

Single Gene or Gene Panel Testing
Mitochondrial DNA Tests
Whole Exome Sequencing
Whole Genome Sequencing

]
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Biochemical Testing
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Chromosomal Banding

(Karyotype)

\

A O F 7]



Sample DNA Reference DNA

Hybridize to array
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Detects small deletions or
duplications of specific
segments of the genome

0 -
e Rare mutations and A
chromosomal
rearrangements are often
9 missed. y
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ARTICLE

Consensus Statement: Chromosomal Microarray
Is a First-Tier Clinical Diagnostic Test for Individuals
with Developmental Disabilities or Congenital Anomalies

David T. Miller,!.* Margaret P. Adam,23 Swaroop Aradhya,? Leslie G. Biesecker,> Arthur R. Brothman,®
Nigel P. Carter,” Deanna M. Church,® John A. Crolla,? Evan E. Eichler,'© Charles ]J. Epstein,!!

W. Andrew Faucett,2 Lars Feuk,!2 Jan M. Friedman,!? Ada Hamosh,!4 Laird Jackson,!s

Erin B. Kaminsky,? Klaas Kok,'¢ Ian D. Krantz,17 Robert M. Kuhn,!® Charles Lee,!® James M. Ostell,8

Carla Rosenberg,?? Stephen W. Scherer,2! Nancy B. Spinner,!” Dimitri ]J. Stavropoulos,?2
James H. Tepperberg,2?® Erik C. Thorland,24 Joris R. Vermeesch,25 Darrel J. Waggoner,2¢
Michael S. Watson,2? Christa Lese Martin,2 and David H. Ledbetter2*

The American Journal of Human Genetics 86, 749-764, May 14, 2010 749
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Presenter
Presentation Notes
Chromosomal microarray (CMA) is increasingly utilized for genetic testing of individuals with unexplained developmental delay/intellectual disability (DD/ID), autism spectrum disorders (ASD), or multiple congenital anomalies (MCA). Performing CMA and G-banded karyotyping on every patient substantially increases the total cost of genetic testing. The International Standard Cytogenomic Array (ISCA) Consortium held two international workshops and conducted a literature review of 33 studies, including 21,698 patients tested by CMA. We provide an evidence-based summary of clinical cytogenetic testing comparing CMA to G-banded karyotyping with respect to technical advantages and limitations, diagnostic yield for various types of chromosomal aberrations, and issues that affect test interpretation. CMA offers a much higher diagnostic yield (15%–20%) for genetic testing of individuals with unexplained DD/ID, ASD, or MCA than a G-banded karyotype (~3%, excluding Down syndrome and other recognizable chromosomal syndromes), primarily because of its higher sensitivity for submicroscopic deletions and duplications. Truly balanced rearrangements and low-level mosaicism are generally not detectable by arrays, but these are relatively infrequent causes of abnormal phenotypes in this population (
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Evaluates each base of
protein encoding regions
of DNA

Computer
Aided
Sorting

-

Can miss Trinucleotide
Repeats and large
deletions or duplications.

>

Fig 2: Short fragments of DNA sequence are ordered by overlapping
data to recreate the whole genome sequence




% So shouldn’t we all get our genetic
\ testing and be done with it?
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Consider the Challenges

We’re collecting a large amount of information
about patients that we have a limited
understanding of.

Genetic mutations can cause the activation or
deactivation of downstream products in
variable degrees of unknown clinical
significance.
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Informed Consent for Data

For the first time, patients will need to choose
beforehand what portions of the test results
they wish to receive or not receive.

e Receive all information (Pamphlet, Website, CD, DVD?)
e Receive information regarding target of interest

e Receive medically actionable information for patient’s
today, in the future, or for their relatives

X

S1gn Here
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Not to mention...

Revelation of nonpaternity, consanguinity

Huge number of variants of unknown
significance

Finding unexpected mutations
Possible forensic uses of data
Data storage and privacy
Costs of genetic counseling
Need for other follow-up

oy B F 7
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Should the test be made widely available?

10 minutes counseling pre and post test &

If 3 million tests are done: 2,820,000
unaffected

Totaling of counseling for

normal studies!
(That’s full-time genetic counselors)

| S Et e
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% How do we find the right test?
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That Depends... /-

Clinical Direct to Consumer

23andMe

ceCODEME ¢




GTR: GENETIC TESTING REGISTRY

All GTR Tests Conditions/Phenotypes Genes Labs GeneReviews Advanced search for tests

Search All GTR

Find all types of GTR records, including tests, conditions/phenotypes, genes, and labs.

Youll] GIR Tutorials

IMPORTANT NOTE: NIH does not independently verify information submitted to the GTR; it relies on submitters to provide information that is accurate and not
misleading. NIH makes no endorsements of tests or laboratories listed in the GTR. GTR is not a substitute for medical advice. Patients and consumers with specific
questions about a genetic test should contact a health care provider or a genetics professional.

Quick Links
@MNCRI Clini = Genomic tests for Human genome, Whole exome, Mitochondrion, or ANY of these
i) I Talle=] e H i i
@NLBI_Llinica = | abs that offer genomic testing services

= Panels with 5 or more genes including BRCAT and BRCAZ2

= Cancer/ somatic tests
= Pharmacogenetic responses and links to those tests
= All GTR content

Molecular Resources



Baylor

College of
Medicine

GIVING LIFE TO POSSIBLE

Houston, Texas

Home

Testing Available
About the Labs
Billing

Licenses

Forms

Shipping Information
Training Programs
Resources
Add-on Test
Cancel Test

Contact MGL

Medical Genetics Laboratories

>BCM Home >BCM Centers >BCM Departments >Find a BCM person >Giving

The development and clinical implementation of the Whale Exome i
Seguencing test derives from a joint effort by Baylor's Human Genome ‘ i ;
Sequencing Center and the Medical Genetics Laboratories of the Department

of Molecular and Human Genetics to establish a clinical laboratory dedicated (_

to state-of-the-art next generation seguencing. The collaboration between WHOLE GENOME LABORATORY
these groups brings together genomic scientists, clinical laboratory

scientists, and clinicians to provide reliable genome-wide analyses that are carefully annotated and
interpreted for clinical significance by medical geneticists. Whole Exome Sequencing is the first test to
be offered by the WGL and is focused on the evaluation of underlying genetic causes of disease. In the
near future, the WGL will implement additional clinical tests, including WWhole Genome Seguencing

ART

(WGS) that will bring this technology to other aspects of medical care and treatment

The Whole Exome Seguencing for the Evaluation of Mendelian Disorders applies the power of next
generation seguencing technology to clinical genetics in a CLIA approved setting with clinical
interpretation of the sequence information. YWhale Exome Seguencing (WES) is poised to change the
current paradigm of genetic testing for Mendelian disorders, pharmacogenetic traits, and potentially
complex traits. Rather than limiting testing to a single gene or panel of genes and incurring diagnostic
delays and escalating costs. the Whole Exome Seguencing test will sequence nucleotide by
nucleotide, the human exome to the depth of coverage required to achieve a consensus seguence with
high accuracy. Point mutations, insertions, deletions, inversions, and rearrangements of the exome are
potentially discoverable and could be considered pathologic depending on the defect. The reporting of
the Whole Exome Seguencing test will focus on known or predicted deleterious mutations in genes
known to be associated with human disorders, however, significant potentially medically actionable
findings in other genes of interest will also be communicated for future reference

List of Selected Positive Cases Reported by Whole Exome Seguencing (WES)




TEST CATALOG ORDERING & BILLING DIAGNOSTIC EDUCATION REQUEST MATERIALS

athena diagnostics
e

Testing that Makes a Differance.

HEUROLINK

- =

Receive important Laboratory

Updates by Email.
Sign up today.

LATEST TESTS:

SEARCH FOR A TEST:

Enter a symptom, disease type, test
name or code.

Need help?

BROWSE OUR CATALOG:

Select a disorder category from the
list provided.

Need help?

SUPPLIES & RESOURCES:

Access forms, resources, shipping
matenals and educational info.

Learn More =

ANNOUNCEMENTS:

MHext Generation Sequencing Testing for
Epilepsy Available April 2, 2014

Athena Diagnostics is pleasedto
announce the availability of next-
generation sequencing for epilepsy,
starting April 2, 2014. Epilepsy is one of
the most comman serious neurological
diseases, characterized by multiple
unpravoked seizures (surges of electrical
activity in the brain that disrupt function).
Read Maore =

Athena Diagnostics Announces New
Genetic Testing Services for Rare
Neurological Disorders

Tests to be unveiled atthe American
Academy of Meurology | Annual Meeting
in San Diego, March 16-23, 2013

Read Maore =

#4500 Paraneoplastic Meurological Syndromes, I

'_ NEUROLINK

CDC Report Suggests Increase in
Autism Spectrum Disorder

A new Centers for Disease Control and
Prevention (CDC) summary report
estimates an increase in the United
States of some 30 percent in children
with autism spectrum disorder (ASD),
bringing the ratio ... Read Aricle =
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TEST CATALOG ORDERING & BILLING DIAGNOSTIC EDUCATION REQUEST MATERIALS  NEUROLINK [ siTe searcH I

athena diagnostics
0

[esting that Makes a

Difference.

Request Materials

Get Reguisition

Get Materials

Algorithms

Letters of Medical Necessity

Virtual Grand Rounds

Test Catalog

Enter symptom, disease
type, test name or code

| |
S

need help? click here =

/IJ Hagnostics

T

0 ) 27
Request Materials Pdg A

Athena Diagnostics is pleased to offer you the following resources to
make ordering easy. We offer shipping kits with prepaid airbills,
requisition forms, reprints & references, literature that details the many
testing services we offer, and much maore.

> Get Requisitions
Download a requisition form

> Get Materials
Shipping kits, product literature and blank requisitions

Algorithms
P Testing algorithms for CMT, Ataxia and Spastic Paraplegia based on published practice

parameters and guidelines

[pack to top]

Contact About Athena Caree Log In Dizclaimer Privacy Policy Site Map |*| El




TEST CATALOG ORDERING & BILLING DIAGHOSTIC EDUCATION REQUEST MATERIALS  NEUROLINK [ siresearcH

[esting that Makes a

atrgna diagnosics - Difference.

T
Request Materials

Get Requisition Get Requisition

Get Materials

You now have the convenience of being able to create and save
individual requisition profiles. Simply create an account and add as
Letters of Medical Hecessity many ordering physicians or laboratories as necessary

Algorithms

Virtual Grand Rounds
¥ Neurology

Access Athena Requisition
Test E-atalr;rg Complete this requisition when Athena will bill either a patient's Commercial Insurance, or for

self-pay patients.
[ Fill n:thmG [= Print Blank Reqg >

Client Requisition
Complete this requisition form when Athena will directly bill hospitals, laboratories or clinics.

Enter symptom, disease
type, test name or code

| | |;| Fill Qut Farm |@ Print Blank Req

International Client Requisition

need help? click here ® Complete this requisition for all international samples.

@ Print Blank Req

* Endocrinology

* Nephrology

- . AL h"‘él‘ﬁ“'j
These documents require Adobe Acrobat Readerss  header|

Theo =l 4= =1



Athena Diagnostics Neurology Testing Services (lune 2014)
Important: Please be sure to write in test code and test name in the Tests Ordered section on front.

Fef. Min  Tobe Fef. N Tobe Pl H Tabe

Teat Cade Spee
Cesebrovancular Dese ase (Strake)

1852 Complete Cerebral Cavernaus
M cemmeati on (0CM) Evaativa

683 NRTY (M) Evaluation
] 686  CIM2 Evaluation

1 680 POCDID 0CM3) Evaluatian

Diementia
]T78  ADmark* Alrheimes's Evaluation

1179 ADmark* Easty-Onset Alrheimes's
Evaluativa F ! 1

1281  Fromtwt=mporal Dementia (FTD)
Evallsation” (WAFT i

Diewelopmentad Disabed itne s
1788  Primary Micocephaly Evaluataon

795 Joubert Symdrame Evaluation

1153 Complete Rett Syadromse Evahartion
1773 ARX Evaluation

1785 (DKL5 Evaluation

Athema Diagnastics, Inc., 200 Forest Strect, 2md Floor, Marlborough, MA 01752 « B00-394-4493 « Fax 508-753-5601 = AthenaDiagnestics.com

Test Code

[ 7580 MEFX Evaluation

7410 FONGY Evaluation

Epilepzy
SO00 Epilepsy Advanced e queacing
Ewaluatan
5001 Epilepsy Advanoed Sequencing
Ewaluation - Generalized, Absence,
Focal and Myacloaus Epiepaes
S001 Epilepsy Advanced Sequeniing
Ewaluatian - Epileptic Encephalopathies
[ 5003 Epilepsy Advanced Sequencing
Evaluation - Meuronal Migration
Dsorders
S04 Epilepsy Advanced Sequencing
Ewaluatsan - Epilegay in X-Linked
InteBectual Disability
1 5005 Epilepsy Advanced Sz quencing
Evaluason - Neuronal Cevoid
Lipchescinges
5006 Eplepsy Advanced Sequencing
Ewaluation - Epdegay Assaciated
with Migrame
| 5007 Epilepsy Advanced Sequencing
Ewaluaten - Syndromic Discaders
with Epilepsy
5008 Epilensy Advanced Sequencing
Evaluation - Infantie Spasms

| 5800 Aataimmume Epslegsy Evalsation

[155% Complete Tuberous Scemsis Evalwation

[I573 SOMIA Complete Evalsation
1678  CSTE (EPMID Evaluation

ARX Evalsatica
CDHLS Evafuatica

id

Family Testing

Test Cnde Soec.
Hearing Loss
329 Comexin Rulsted Deatness Evaluation” &

Hereddilary Malar Nedrean Diseaies
[ 655 Complete Hereditary Spastic
Paraplegia Evaluatien”

1653 Awtosemal Dominant Hereditary B

Spastic Paraplegia Evaluation’

L& Matosomal Resessiee Hereditary
Spastic Faraplegia Evaluation’

N5 Complete SMA Evalustion (Reflexive)’

24

643  Comglete ALS Evalliatisn

6106 Leukoencephalopathy with Vanishing B
Wihite Matter Evaluation

Madicars ABM Bsquirsd




Test Code

Tube
Type

Pref.  Min.
Spec.  Vol.

Migraine

(1190

Hemiplegic Migraine Evaluation B 10mL L

(CACNATA, ATP1A2, SCN1A)

Mitochondrial Disorders

(1575

Common Mitochondrial Disorders B 10mL L

Evaluation® (POLG, MELAS, MERRF, NARP)

(1576

Progressive External Ophthalmoplegia B 10mL L
(PEO) Evaluation® (POLG, TWINKLE, ANTI, OPAI, MELAS)

Paraneoplastic & Other Antibody Disorders of the CNS

[] 4500 Paraneoplastic Neurological Syndromes S

L1 467

2mlL
Initial Assessment (PNS-I1A) or
(Hu, Yo, CV2, MaTa, Ri, Amphiphysin) C 2ml
NeoComplete Paraneoplastic ) 2mlL
Evaluation with Recombx™ (Reflexive)

Hu, Yo, Zic4, CV2, MaTa, Ri, CAR, VGCC, VGKC, Amphiphysin,
gnAChR, NR1, GAD65 Neurological Syndrome, LGI1, CASPR2.
NeoCerebellar Degeneration S 2mlL
Paraneoplastic Evaluation with Recombx®

(Hu, Yo, Zic4, CV2, MaTa, Ri, Amphiphysin,

GAD65 Neurological Syndrome)

(1577

Mitochondrial Neurogastrointestinal B 10mL L
Encephalopathy (MNGIE) Evaluation® (TYMP, RRM2B, MELAS)

[1578

Mitochondrial Hepatoencephalopathic B 10mL L
Evaluation® (POLG, DGUOK, MPV17, TWINKLE)

[1579

Mitochondrial Encephalomyopathic B 10mL L

Evaluation® (TK2, RRM2B, POLG)

L] 447

(1436

(1494

NeoEncephalitis Paraneoplastic Evaluation S 3mlL
with Recombx® (Hu, CV2, MaTa, VGKC, Amphiphysin,
NR1, GAD65 Neurological Syndrome, LGI1, CASPR2)
NeoSensory Neuropathy Paraneoplastic S 2mlL
Evaluation with Recombx® (Hu, CV2, Amphiphysin)
Neuromyotonia Evaluation (CASPR2, VGKC) S 2ml

(1515

LHON mtDNA Evaluation’ B
(LHON 11778, 3460, 14484)

0mL L

| Multiple Sclerosis

L1n2

NAbFeron® (IFN-f3) Neutralizing Antibody Test S 2mL

L1194

BAbScreen®/NAbFeron® (IFN-f3) Antibody Test S 2mL
(Binding Antibody positive confirmed by NAbFeron® Test)

TYSABRI® (Natalizumab) Antibody Test S 2ml
(must arrive on cold pack)

Neuromyelitis Optica (NMO) Autoantibody Test S~ 2mL

Peripheral Huropathy: Aoimmune

[] 287

L1263
[]288

[]276

SensoriMotor Neuropathy Evaluation S 2mL
(Co-GM1 Quattro®, MAG ‘Dual Antigen®,

Hu, GALOP™, Sulfatide)

Sensory Neuropathy Evaluation S
(MAG ‘Dual Antigen'®, Hu, GALOP™, Sulfatide)
Motor Neuropathy Evaluation S
(Co-GM1 Quattro®, MAG ‘Dual Antigen'®)
Multifocal Motor Neuropathy Evaluation™ S

(Co-GM1 Quattro®, PMP22 Dup./Del.) B

2 mL

2 mL

2mL
10 mL




Epilepsy
[] 5000 Epilepsy Advanced Sequencing
Evaluation®

[] 5001 Epilepsy Advanced Sequencing
Evaluation - Generalized, Absence,
Focal and Myoclonus Epilepsies’

[] 5002 Epilepsy Advanced Sequencing

Evaluation - Epileptic Encephalopathies

[] 5003 Epilepsy Advanced Sequencing
Evaluation - Neuronal Migration
Disorders’

[] 5004 Epilepsy Advanced Sequencing
Evaluation - Epilepsy in X-Linked
Intellectual Disability’

[ ] 5005 Epilepsy Advanced Sequencing
Evaluation - Neuronal Ceroid
Lipofuscinosis’

[] 5006 Epilepsy Advanced Sequencing
Evaluation - Epilepsy Associated
with Migraine’

[]1 5007 Epilepsy Advanced Sequencing
Evaluation - Syndromic Disorders
with Epilepsy’

[] 5008 Epilepsy Advanced Sequencing
Evaluation - Infantile Spasms”

7-10 mL

7-10mL

7-10mL

7-10mL

7-10mL

7-10mL

7-10mL

7-10mL
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[] 5002 Epilepsy Advanced Sequencing B /7-10mL L

Evaluation - Epileptic Encephalopathies’

ARHGEF9, ARX,
CDKL5, CNTNAP2,
FOXG1, GABRG2,
GRIN2A, KCNT1,
MECP2, NRXN1,
PCDH19, PNKP,
RNASEH2A,
RNASEH2B,
RNASEH2(C,
SAMHD1, SCN1A,
SCN1B, SCN2A,
SCNS8A, SCNoA,
SLC25A22, SLC2A1,
SLC9A6, SPTANH,
STXBP1, SYNGAP1,
TCF4, TREX1,
UBE3A, ZEB2

Angelman syndrome
Rett Syndrome

Generalized Epilepsy with Febrile Seizures
Plus (GEFS+)

Early infantile epileptic encephalopathy
Pitt-Hopkins-like syndrome
Aicardi-Goutieres syndrome 1-5

Epilepsy and Mowat-Wilson syndrome
Cortical dysplasia-focal epilepsy syndrome
Christianson syndrome

Severe epileptic encephalopathy with
autonomic dysfunction
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| 5008 Epilepsy Advanced Sequencing B 7-10mL L

ARX
CDKL5
FOXG1

GABRB3
GRIN2A
MEF2C
SCN2A
SLC25A22
SPTAN1
STXBP1

Evaluation - Infantile Spasms’

X-linked infantile spasms syndrome (I1SSX)
West syndrome (WS)

Infantile spasms associated with Rett syndrome
congenital variant

Early onset epileptic spasms associated with
epilepsy with neurodevelopmental defects

Infantile spasms associated with intellectual
disability, stereotypic movements, and/or
cerebral malformations

West syndrome associated with early infantile
epileptic encephalopathy (EIEE)
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Future of Genetics

Will likely become cheaper and more widely available
Will guide the development of gene specific therapies h:.

An overflow of information and increasing challenges
with clinical application

- Expanding need for clinical databases
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Take Home Points

e Genetic tests should be considered when they
are useful in the diagnosis and care of a patient.

e Testing should be chosen carefully. You may not
require the newest or most sophisticated
testing.

 All patients who pursue genetic testing must
have adequate pre and post discussions.

&1



Next-Gen Sequencing Services: Falling Prices Will Fuel Growth <

The sequencing services market is expected to grow at a compound annual growth rate (CAGR) of 28% from 2011 to
2016. At the heart of this growth are falling sequencing prices, increasing capacity, and new clinical applications

2010 £
$160 e

million %\'\\._
LT\

U.S. Next-Generation Sequencing
Services Market: Projected Revenue (sus

QUESTIONS or COMMENTS 2?

Thank you for your attention!

r v
-'\.\ .
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