What can genetics teach us about mental
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Easier to find genes if a disorder is

genet |

Questions

c é |

Study Methods

Does it run in families?

Family study

How much do genes contribute?

Twin and adoption studies

What genes are involved?

Association studies

What do the genes do?

Clinical investigation, molecular
biology

Smoller, Sheidley, Tsuang 2007

Psychiatric Genetics: Application in Clinical Practice



Does a disease run In families?

A How common is disease in relatives of
affected individual, compared to relatives
of people without iliness.

AExample: Alf | have e
Iliness, how many times more likely am | to
have the illness (compared to the general
popul ati on) . o

Smoller, Sheidley, Tsuang 2007
Psychiatric Genetics: Application in Clinical Practice



Recurrence Risk Ratios

Disorder

Hunt i nQideasa O S 5000
Cystic Fibrosis 500
Autism 100
Multiple Sclerosis 20
Type | Diabetes 15
Schizophrenia 10
Bipolar Disorder 10
Anxiety Disorders 5
Attention-Deficit Hyperactivity Disorder 5
Late-onset Alzheimer Disease 4
Major Depression 3

Smoller, Sheidley, Tsuang 2007
Psychiatric Genetics: Application in Clinical Practice




But e 1 s ethaetrungin h |
families, genetic?
A Religion

A Money
A X



Twin Studies: Is it iGeneticd?

A If one twin is affected, is the other?
T ldentical twins share ~100% of DNA
I Fraternal twins share ~50% of DNA

A Soi if a disease is more common in
identical co-twins than fraternal,
implies it is heritable.

Heritability: Proportion of variation in a trait (or
disease) attributable to genetic variation in a
population.

Smoller, Sheidley, Tsuang 2007
Psychiatric Genetics: Application in Clinical Practice



SINGLE NUCLEOTIDE POLYMORPHISMS (SNPs):
Most common form of human genetic variation

ACGGCGCGCATCGCTGATCGATGGCTCGTGA
AGCTACGACATGACGCAGCGCCAACGGGCTH

GCTTTAGTTTCCCCGAA/ GAGCGACGC
TCGCTCGATCGACGGC | CGCTGATCC
CTCGTGACAGCAGLCTAC GACGCAGCC

CGGGCTAGCTAGCTTTAGH ICCCCGAAAGC
GCGACGCTCGATCGCTCGATCGACGGCGCG
CTGATCGATGGCTCGTGACAGCAGCTACGAC
CGCAGCGCCGACGGCGCGCATCGCTGATCG
TCGTGACAGCAGCTACGACATGACGCAGCGC




How do we look for genes?

A Compare how often particular variations
appear In people with a disease, compared to
0K2aS ¢A0K?2dzi X

A Just because a variationdssociated DOES
NOT mean itauseghe disease.
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Where are we today?

A{ OKAT 2LIKNBY ALY wmny Wi
associated with disease

I Some regipns bave no genes; some have multivple
genesc¥S R2Yy QU0 1y26 66KAOK



Mood disorders

A Bipolar disorder: ~10 regions associated with
disease

A Major depression: 15 regions associated with
disease (as of August 2016)



Key point

A No single variation causes illness.

A On average, people with schizophrenia have
more schizophrenia risk variants than people
without ¢ BUT¢ many people without iliness
have these variants, and many people with
AftfySaa R2YyQUHH



A Every week | hear about a new study that
shows differences associated with
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On average, these two groups are

different!
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Clinical trials or neuroscience?

The Opinion Pages = op.ep conTrRIBUTOR

There’s Such a Thing as Too Much Neuroscience

By JOHN C. MARKOWITZ OCT. 14, 2016



HumaniPSEDerived Neurons from Neural Progenitor Cells as Mode
of Neural Development / Function

Reprogramming

Patient skin > SN A1
punch
biopsy

Differentiated neurons Neural ProgenitorCells (NPCs)



Seuss, McElligotAgiPool, 1947



