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DISCLAIMER

» The information provided by speakers in any presentation made
as part of the 2016 NAF Annual Ataxia Conference is for
informational use only.

= NAF encourages all attendees to consult with their primary care
provider, neurologist, or other health care provider about any
advice, exercise, therapies, medication, treatment, nutritional
supplement, or regimen that may have been mentioned as part
of any presentation.

» Products or services mentioned during these presentations does
not imply endorsement by NAF.
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WHAT IS A GENE

« A gene is the basic physical and functional unit of
heredity.

 Genes, which are made up of DNA, act as instructions
to make molecules called proteins.

e Every person has two copies or alleles of each gene,
one inherited from each parent.
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RECESSIVE DISEASE




e DNA
e Letters-A,1,G,C
e 3 letters made a code for

an amino acid

"WHAT IS A GENE MADE OF?

Cytosine e

Nucleobases
of DNA
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THE TRIPLET CODE

Seond letter
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MUTATION

« A defectin a gene

e Can be inherited or arise de novo



MUTATION

Seond letter
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REPEAT DISORDERS

« Stretch of repeating sequence
 For example CAG CAG CAG CAG 4 repeats

e Mutation here-CAG CAG CAG CAG CAG CAG 6
repeats




« Dominantly inherited ataxia

« Numbering is based on order of discovery
 For example, SCA1 was the first to be identified
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REPEATS

» Toxicity if repeats are too long



DOMINANT DISEASE
. AUGCAGAUG

. AUG CAG AUG .l.

e Methionine-Glutamine-Methionine

e Point mutations

« AUGACAGAUG
« AUG AAG AUG %
 Methionine-Lysine-Methionine



RECESSIVE DISEASE




RECESSIVE DISEASE
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RECESSIVE ATAXIA

 Friedreich ataxia

« Also a repeat disorder-but non coding
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GENE SEQUENCI
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1) Collect blood 2) Extract and fragment DNA 3) Capture exome DNA with probes

\ > ( SN\ I w caacTancT

4) Recover only exome DMNA fragments 5) Sequence on next-generation platform

Paria N, Copley LA, Herring JA, Kim HK, Richards BS, Sucato DJ, Wise CA, Rios JJ. (2013) Whole-exome
se%uencmg discovering genetic causes of orthopaedic disorders. J Bone Joint Surg Am 95(23),



EXOME

« Simplified definition: The part of the genome that codes
for protein
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WHY EXOME SEQUENCING?

A way to survey all the coding genes at the same time
If you don’t know where to look, look at it all

Over 300 gene mutations can cause ataxia

Can be cost effective



NGS PLATFORMS

454 Life Sciences

lHlumina

Applied BioSystems

Helicos Biosciences
Danaher Motion

Oxford Nanopore Technologies
Pacific Biosciences.
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Reference P L N I E VvV P K I s L H 8 L I L D F S A VvV 8 F L D ¥V 8 8 V R G L K

GIT 264-1 P L N I E v P K I s L H s L I L N F s AV s F L D v s s v R G L K
Sense 5'-CCTCTCAACATTGAGGTCCCCAAAATCAGCCTCCACAGCCTCATTCTCGACTTTTCAGCAGTGTCCTTTCTTGATGTTTCTTCAGTGAGGGGCCTTAAA-3"
Antisense 3’'-GGAGAGTTGTAACTCCA TTTTAGTC TGTCGGAGTAAGAGCTGAAAAGTCGTCACAGGAAAGAACTACAAAGAAGTCACTCCCCGGAATTT -5

3‘-GGAGCGTTGTAACTCCAGGGGTTTTAGTCGGAGGTGTCGGAGTAAGAG;T—5’
3’ -GTTGTAACTCCAGGGTTTTTAGTCGGAGGTGTCGGAGTAAGAGTTGAAAR-5”
3’ -AACTCCAGGGTTTTTCGTCGGAGGGGTCGGAGTAAGAGTTGARAAGTCGT-5"
5f —ctccaggggttttagtcggaggtgtcggagtaagagttgaaaagtcgtca—3"
3' -CCAGGGGTTTTAGTCGGAGGTGTCGGAGTAAGAGTTGAAAAGTCGTCACA-5"
5f -ggggttttagtcggaggtgtcggagtaagagttgaaaagtcgtcacagga-3"'
3 -TTTTTGGTGGGAGGTGTCGGAGTAAGAGTTGAAAAGTCGTCACAGGAAAG-5"
3’ -TTTAGTCGGAGGTGTCGGAGTAAGAGTTGAAAAGTCGTCACAGGAAAGAR-5"
3’ -GTCGGAGGCGTCGGAGTAAGAGTTGAAAAGTCGTCACAGGAAAGAACTAC-5"

5’ ~cggaggtgtcggagtaagagttgaaaagtcgtcacaggaaagaactacaa=37

3’ -GGGGGGGTCGGAGTAAGAGTTGARAAGTCGTCACAGGAARAGAACTACARRA-5"
5 -gaggtgtcggagtaagagatgaaaagtcgtcacaggaaagaactacaaag—3"

3’ —-GGGTCGGAGTAAGAGTTGARAAAGTCGTCACAGGAARAGAACTACAAAGAAG-5"
5f -tcggagtaagagttgaaaagtcgtcacaggaaagaactacaaagaagtca—3"
3" -GAGTAAGAGTAGARAAGTCGTCACAGGAAAGAACTACAAAGAAGTCACTC-5"
5 —agagttgaaaagtcgtcacaggaaagaactacaaagaagtcactcccocgg-37
3’ -GTTGAAAAGTCGTCACAGGAAAGAACTACARAGAAGTCACTCCCCGGAAT-5"

B i D652 D D652 E
wWT v
GIT 264 (D652N) v SLC26A3 SLILDFPFSZAY ) v ol )
L D F L N F H.s. SLILDFSAYV SLC26A1 T V V IDCA P L U
) o M.m. S LILDTFSHAYWV SLC26A2 T I V IS C SR I
CTCGACTTT CTC:ACTTT O.c. 8L I LDESANV SLC26A4 Sl v iEED c G Al I
B.t. SLILDFSHAVV SLC26A5 TVILDFTOQUV
G.g. S I VLDFSAV SLC26A6 SLILDPLGAL D652N
X.1. SI I LDFGHYVY SLC26A7 YLILDCSGETF
D.xr. S L I LDVFC-ATWV SLC26A8 T I ILDFSMYV
D.m. VLVLDFSML SLC26A9 TLILDMSGYV
c.a. HIEBIEBICcCETII SLC26A1l C L VL EC TH V

Choi et al. Genetic diagnosis by whole exome capture and massively parallel DNA sequencing. PNAS 2009
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QUESTIONS?




	Genetics 101 & Whole Genome Sequencing
	�Disclaimer
	Presenter Disclosures			
	What is a gene
	Inheritance
	Dominant disease
	recessive disease
	What is a gene made of?
	The triplet code
	mutation
	mutation
	Repeat disorders
	SCA
	Dominant disease
	SCA
	repeATS
	Dominant disease
	recessive disease
	Recessive disease
	Recessive Ataxia
	Non-coding repeats
	Gene sequencing
	Whole exome sequencing
	exome
	Why exome sequencing?
	NGS Platforms
	Slide Number 27
	Slide Number 28
	Depth of coverage
	Questions?

