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Today's Plan

1. Alzheimer's Disease

2. Frontotemporal Dementia

3. Amyotrophic lateral sclerosis (ALS)
4. Parkinson's Disease

5. Polyglutmaine Diseases (HD, SCA)
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Alzheimer Disease
Parkinson Disease
Huntington Diseae

Frontotemporal Dementia
Lou Gehrig’s Disease (ALS)
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Protein Aggregates in Neurodegenerative Diseases
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Adapted from Forman, Trojanowski, and Lee 2004
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Today's Plan

1. Alzheimer’s Disease

2. Frontotemporal Dementia

3. Amyotrophic lateral sclerosis (ALS)
4. Parkinson's Disease

5. Polyglutmaine Diseases (HD, SCA)



® (Can these rare genetic forms

Alzheimer’s Disease

Most common form of age-related

dementia
Most common neurodegenerative  nheainy

o advanced
. brain = alzheimer's
disease £\ '
Sixth-leading cause of deathin U.S |, ’

By 2050, 1 out of 85 people \ .

worldwide will have AD

Mostly sporadic disease
Mendelian forms of AD account for
~5% of cases

provide insight to sporadic cases”?



Cost in Billions of Dollars

Exploding costs of Alzheimer’s disease

2010

241
$172 5202 > I

2015

$307

2020

5408

2025

$547

2030

$717

2035

$906

2040

51,078

2045

2050

Alzheimer’s Disease Association
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Mendelian Genes for
Alzheimer’s Disease

Gene Protein Location Inheritance

Beta-amyloid precursor

APP .
protein

21q21.3 dominant

PSEN | presenilin | 14q24.2 dominant

PSEN2 presenilin 2 |g42.13 dominant
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What is another

potential genetic
cause of AD?

B




B APP (A clue: APP on chr2l)
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Sunderland et al., JAMA, 2003



LETTER

A mutation in APP protects against Alzheimer’s
disease and age-related cognitive decline

Thorlakur Jonsson', Jasvinder K. Atwal?, Stacy Stemberg Jon Snaedal®, Palmi V. Jonsson®®, Sigurbjorn B]ornsson
Hreinn Stefansson’, Patrick Sulem’, Daniel Gudb]artsson Janice Maloney”, Kwame Hoyte?, Amy Gustafson?, Yichin Liu?,
Yanmei Lu?, Tushar Bhangale?, Robert R. Graham?, Johanna Huttenlocher" 4 , Gyda Bjornsdottir', Ole A. Andreassen

pok o Jénssqnﬁ, Aarno Palotie’, Timothy W. Behrens?, Olafur T. Magnusson], Augustine Kong], Unnur Thorsteinsdottir®,
Ryan J. Watts” & Kari Stefansson™®

doi:10.1038/naturel1283

<

AB

T U >




Table 1 | APP A673T protects against Alzheimer’s disease

Analysis 1/0R OR P value Controls

Frequency (%) Ncl*m er silico
AD - - - 0.13 2,199 849
AD versus population controls 4.24 0.236 4,19 x10°° 0.45 57,174 22,074
AD versus population controls aged 85 or greater 5.29 0.189 478 x 1077 0.62 7,653 1,350
AD versus cognitively intact controls at age 85 7.52 0.133 6.92 x 10°° 0.79 827 407

The table shows association results, comparing patients with Alzheimer’s disease (AD) to three different control groups (top line gives numbers for patients with Alzheimer’s disease only). Ny, ., number of

individuals with chip-based genotype information; N, iico, NUumMber of individuals with genealogy-based genotype information.
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AT rs63750847-A of reaching age
85 are 1.47-fold the odds of
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Susceptibility Loci for

Alzheimer’s Disease

Gene Protein Polymorphism OR (95% Cl)
ABCA7 ATP-binding cassette, A7 rs3764650 .23 (1.18-1.28)
APOE Apolipoprotein E rs429358 (E4) 3.81 (3.37-4.30)
BIN I Bridging integrator | rs/744373 .17 (1.13-1.2)
CD2AP CD2-associated protein rs9349407 .12 (1.08-1.16
CD33 CD33 molecule (siglec 3) rs3865444 .12 (1.08-1.16
CLU Clusterin rs| 1136000 .14 (1.11-1.17)
CRI Complement component receptor rs381836| .17 (1.14-1.21)
MS4A4E Membrane-spanning 4-domain A4E rs670139 1.08 (1.05-1.11)
MS4A6A Membrane-spanning 4-domain A6A rs610932 .11 (1.07-1.14)
PICALM |Phosphatidylinositol binding clathrin assembly protein rs3851179 .14 (1.11-1.17)




Two SNPs determine APOE variants

Variant r$429358 rs7412
€2 T T
c3 T C
c4 C C

| copy of ¢4 allele = ~2 times increased risk for AD
2 copies of €4 allele = ~| | times increased risk for AD




Sex Modifies the APOE4 Effect
(case-control data)
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An interesting AD trio

75 yo /9Y0

S/ Yo

collaboration w/ Mike Greicius, M.D. (Neurology)
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ORIGINAL ARTICLE

Variant of TREM?2 Associated with the Risk of Alzheimer's

Disease

Thorlakur Jonsson, Ph.D., Hreinn Stefansson, Ph.D., Stacy Steinberg, Ph.D., Ingileif Jonsdottir, Ph.D., Palmi V.
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Augustine Kong, Ph.D., and Kari Stefansson, M.D., Ph.D.

N Engl J Med 2013; 368:107-116 | January 10, 2013 | DOI: 10.1056/NEJMoa1211103

ORIGINAL ARTICLE

TREM? Variants in Alzheimer's Disease

Rita Guerreiro, Ph.D., Aleksandra Wojtas, M.S., Jose Bras, Ph.D., Minerva Carrasquillo, Ph.D., Ekaterina Rogaeva,
Ph.D., Elisa Majounie, Ph.D., Carlos Cruchaga, Ph.D., Celeste Sassi, M.D., John S.K. Kauwe, Ph.D., Steven Younkin,
M.D., Ph.D., Lilinaz Hazrati, M.D., Ph.D., John Collinge, M.D., Jennifer Pocock, Ph.D., Tammaryn Lashley, Ph.D., Julie
Wiliams, Ph.D., Jean-Charles Lambert, Ph.D., Philippe Amouyel, M.D., Ph.D., Alison Goate, Ph.D., Rosa Rademakers,
Ph.D., Kevin Morgan, Ph.D., John Powell, Ph.D., Peter St. George-Hyslop, M.D., Andrew Singleton, Ph.D., and John
Hardy, Ph.D. for the Alzheimer Genetic Analysis Group

N Engl J Med 2013; 368:117-127 | January 10, 2013 | DOI: 10.1056/NEJMoa1211851

A rare missense mutation (rs75932628-T)

In the gene encoding the triggerin . . .
.-ecept?,r expressed %n mye?ogid Cegﬂs 9 odds ratio, 2.92; 95% confidence interval

(TREM2), which was predicted to resultin ~ [Cl], 2.09 to 4.09; P=3.42x10-10
an R47H substitution, was found to confer
a significant risk of Alzheimer's disease



Today's Plan

1. Alzheimer's Disease

2. Frontotemporal Dementia

3. Amyotrophic lateral sclerosis (ALS)
4. Parkinson's Disease

5. Polyglutmaine Diseases (HD, SCA)



Frontotemporal lobar dementias
(FTLDs)

® Degeneration in frontal and
temporal lobes of the
brain

o >12% of people treated at
dementia clinics

® Onsetin 50’s and 60’s

e | anguage difficulties and
Inappropriate behavior

o Shoplift, overeat, excessive
Interest in sex
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Mendelian Genes for FTD

Gene Protein Location Inheritance
CHMP2B Chromatin modifying 3pl1.2 dominant
protein 2B
GRN Granulin | 7q21.31 dominant
MAPT Mlcrotubule.-assouated 172131 dominant
protein tau
VCP Valosin-containing 9p13.3 dominant

protein
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Frontotemporal lobar dementias

(FTLDs)
Tau + Tau -
/
Ubi- Ubi+
oFTLD-U
\



REPORTS

Ubiquitinated TDP-43 In
Frontotemporal Lobar Degeneration

and Amyotrophic Lateral Sclerosis

Manuela Neumann,** Deepak M. Sampathu,™ Linda K. Kwong,™* Adam C. Truax,"

Matthew C. Micsenyi,! Thomas T. Chou,? Jennifer Bruce,* Theresa Schuck,* Murray Grossman,>*
Christopher M. Clark,>* Leo F. McCluskey,? Bruce L. Miller,® Eliezer Masliah,’

lan R. Mackenzie,® Howard Feldman,’ Wolfgang Feiden,'® Hans A. Kretzschmar,**

John Q. Trojanowski,** Virginia M.-Y. Lee™*>1

Science, October 6, 2006
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Neumann et al.,
Science 2006

TDP-43 pathology in FTLD-U
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TDP-43

“biochemical
signature”

Neumann et al.,
Science 2006
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Pathological subtypes of FTLD and ALS

TARDBP
mutations

GR
mutations




GWAS for frontotemporal dementia susceptibility loci
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Today's Plan

1. Alzheimer's Disease

2. Frontotemporal Dementia

3. Amyotrophic lateral sclerosis (ALS)
4. Parkinson's Disease

5. Polyglutmaine Diseases (HD, SCA)



Batting Average

Lou Gehrig’s career batting average
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Amyotrophic Lateral Sclerosis (ALS)

B . < TR R : . .
/] ' voornerve o Affects adults in mid-to-late life
,.f?//- Y || < ® progressive muscle weakness
"./"./ —— Upper motor
i e ® muscle atrophy
4 o Selective degeneration of
| Midbrain motor neurons Iin brain-stem
. ——— Pons and splnal cord N
g e Sporadic and Familial Forms
@ Medulia e SOD1T mutations linked to
Nt Nerve divides into Skeletal FALS

Spinal muscle

e SOD1T mutations only account
for ~2% of ALS. What are
Lower motor neuron nds at motor plate other causes?

of a single muscle fiber



Amyotrophic Lateral Sclerosis (ALS)

e Affects adults in mid-to-late life
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Stephen Hawking




New Orleans Saints
safety Steve Gleason
blocks punt vs. Falcons

Sept. 2006



TDP- 43 pathology in sporadlc ALS




Editorial
TDP-43 in amyotrophic lateral sclerosis: Pathophysiology or patho-babel?

Jeffrey D. Rothstein, MD, PhD
Department of Neurology, Johns Hopkins University, Baltimore, MD




TDP-43 Mutations Linked to ALS

TDP-43 A315T Mutation I'DP-43 Mutation in

in Familial Motor Neuron Familial Amyotrophic Lateral TARDBP mutations in individuals
Disease Sclerosis with sporadic and familial

Michael A. Gitcho, PhD,"* Robert H. Baloh, MD, PhD,* Akio Yokoseki. MD.! Atsushi Shiea. Mmed. !+ : :
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C-terminal domain
GLY-rich

TARDBP mutations in amyotrophic lateral sclerosis with

TDP'43_ Mutations Ill. Familial and ) TDP-43 neuropathology: a genetic and histopathological
Sporadic Amyotrophic Lateral Sclerosis analysis

Jemeen Sreedharan,™* lan P. Blair,** Vineeta B. Tripathi,>* Xun Hu,* Caroline Vance,*

Boris Rogelj,* Steven Ackerley,* Jennifer C. Durnall,® Kelly L. Williams,” Emanuele Buratti,”
Francisco Baralle,® Jacqueline de Belleroche,® ]. Douglas Mitchell,” P. Nigel Leigh,*

Ammar Al-Chalabi,* Christopher C. Miller,’? Garth Nicholson,**®* Christopher E. Shaw*{

Vivianna M Van Deerlin, James B Leverenz, Lynn M Bekris, Thomas D Bird, Wuxing Yuan, Lauren B Elman, Dana Clay, Elisabeth McCarty Wood,
Alice S Chen-Plotkin, Maria Martinez-Lage, Ellen Steinbart, Leo McCluskey, Murray Grossman, Manuela Neumann, I-Lin Wu, Wei-Shiung Yang,
Robert Kalb, Douglas R Galasko, Thomas ] Montine, John Q Trojanowski, Virginia M-Y Lee, Gerard D Schellenberg, Chang-En Yu




How do TDP-43 mutations
cause disease’

GLY-rich




Pathological subtypes of FTLD and ALS

TARDBP
mutations

GR
mutations




Mendelian Genes for ALS

Gene Protein Location Inheritance
ANG Angiogenin |4q1 1.2 dominant
ALS2 alsin 2q33.1 recessive
FIG4 SACI lipid phosphatase domain containing 6qg2 | recessive
FUS Fused in sarcoma l6pl 1.2 both
OPTN Optineurin |0p |3 both
SETX Senataxin 9934.13 dominant
SODI Superoxide dismutase | 21q22.11 both
SPGI | Spastic paraplegia | | |5g21.1 recessive
TARDBP TDP-43 |p36.22 dominant
UBQLN2 Ubiquilin 2 Xpll.21 x-linked dominant
VAPB VAMP 20ql3.32 dominant
VCP Valosin-containing protein 9p13.3 dominant
PEN | profilin | |7pl3.3 dominant
C90ORF7/2 C90rf/72 9p2| dominant

~70% of FALS causative genes are now known

but only 5-10% of SALS causative genes are known




Susceptibility Loci for ALS

Gene Protein Location Polymorphism OR (95% Cl)
UNCI3A nc-13 homolog A[I9p13.11|rs12608932 18

HNest 2 NOMOIog AT 7P 1211 13 (1.13-1.24)
GWA_9p21.2 Unknown 9p21.2 | rs2814707 25

—7p< 1 ow pel.c | TS (1.19-1.32)

ATXNZ2 ataxin 2 12q24.12| PolyQ n.a.




Susceptibility Loci for ALS
(Han Chinese)

Gene

Protein

Location

Polymorphism

Odds Ratio

CAMKIG CAMKIG 1q32 |rs6703183 .31
CABINI and
SUSD? Unknown 22pl 1 |rs8141797 .52

Deng et al., Nat Genet 2013




Genome Wide Association Studies (GWAS) links 9p21 to ALS

11
10 — g

o
|

—log10(P)

o = N W &~ O O

l | | | T T T T T T T T T T TTTTTTI
1 2 3 4 5 6 7 8 9 11 13 15 17 20

Chromosome



—log+o(P)

How would you identify the
mutated gene(s) on 9p21?
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CTCTTTTGGGGGCGGGGTCTAGCAAGAGCAGGTGTGGGTT
TAGGAGGTGTGTGTTTTTGTTTTTCCCACCCTCTCTCCCCA
CTACTTGCTCTCACAGTACTCGCTGAGGGTGAACAAGAAAA
GACCTGATAAAGATTAACCAGAAGAAAACAAGGAGGGAAAC
AACCGCAGCCTGTAGCAAGCTCTGGAACTCAGGAGTCGCG
CGCTAGGGGCCGGGEGCCGEGEGECCOEGEECGTEGETCGGAE
CGGGCCCGEGGEGEGCEGGECCCGGEECEGGGECTGCGETTGC
GGTGCCTGCGCCCGCGGCGEGCGGAGGCGCAGGCAGATAA
CGAGTGGGTGAGTG
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How do GGGGCC
expansions in C90RF/2
cause FTLD/ALS!?
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A Alternate frame transiaton products
Gly Arg Gly Arg Gly Arg Gly
Gly Pro Gly Pro Gly Pro Gly
Gly Ala Gly Ala Gly Ala Gly
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Today's Plan

1. Alzheimer's Disease

2. Frontotemporal Dementia

3. Amyotrophic lateral sclerosis (ALS)
4. Parkinson's Disease

5. Polyglutmaine Diseases (HD, SCA)



Parkinson’s Disease

Eiit cection Substantlia nigra

of the midbrain
_ where a portion
= of the substantia
nigra is visible \ b
&

Dimipished substgntia
nigra as seen in
Par msor}'s disease

Sdence Phato Library

Parkinson’s disease: light micrograph of section through neuron containing two Lewy bodies



What causes Parkinson’s Disease’




Parkinson’s Disease

* 5-10% of PD patients have a family history

e 3%* of all PD cases have mutations in known PD
genes

*Some papers suggest 5-10% of PD patients have a gene
mutation



Monogenic parkinsonism

Locus Chromosomal | Protein Function Inheritance
Location

PARK1 | 4921 a-Synuclein | Unknown dominant

PARKZ2 | 6925.2-q27 Parkin E3 Ubiquitin Ligase recessive

PARK3 | 2p13 Unknown dominant

PARK4 | 4p15*

PARKS | 4p14 UCH-L1 Ubiquitin C-terminal hydrolase dominant

PARK6 | 1p36 PINK1 Contains serine/threonine kinase recessive
domain (localized to mitochondria)

PARK7 | 1p36 DJ-1 Similar to Hsp31; oxidative stress | recessive
sensor or antioxidant

PARKS8 |12p11.2-q13.1 | LRRK2 Contains kinase (plus other dominant
domains)

PARK9 | 1p36 ATP13A2 Transmembrane Cationic ATPase | recessive




a—synuclein (a-syn)
*First gene associated with familial parkinsonism ."\

(Polymeropoulos 1997)
*Autosomal dominant
*Rare cause of familial parkinsonism: only ~15
families identified
*Not found in sporadic PD
Component of Lewy bodies and Lewy neurites
*3 point mutations: A53T, A30P, E46K
*|[ncreases aggregation [Conway & Lansbury 1998]
*Duplications
*Resembles idiopathic PD
*Penetrance only 33% in one family
*Triplications (Singleton 2003)
eEarly onset, rapidly progressive parkinsonism with
dementia, autonomic dysfunction (Fuchs 2007)




Monogenic parkinsonism

Locus Chromosomal | Protein Function Inheritance
Location

PARK1 | 4921 a-Synuclein | Unknown dominant

PARKZ2 | 6925.2-q27 Parkin E3 Ubiquitin Ligase recessive

PARK3 | 2p13 Unknown dominant

PARK4 | 4p15*

PARKS | 4p14 UCH-L1 Ubiquitin C-terminal hydrolase dominant

PARK6 | 1p36 PINK1 Contains serine/threonine kinase recessive
domain (localized to mitochondria)

PARK7 | 1p36 DJ-1 Similar to Hsp31; oxidative stress | recessive
sensor or antioxidant

PARKS8 |12p11.2-q13.1 | LRRK2 Contains kinase (plus other dominant
domains)

PARK9 | 1p36 ATP13A2 Transmembrane Cationic ATPase | recessive




| RRK2 (PARKS)

Loci first mapped in a large Japanese family to Chr 12

Most common cause of genetic parkinsonism

— Zimprich 2004, Paisan-Ruiz 2004
— 5-15% of families with AD inheritance carry LRRK2 mutations

6 recurrent pathogenic mutations
— R1441G, R1141C, N143/H, Y1699C, G2019S, 12020T

— G2019S most prevalent
* Accounts for ~7% of familial PD and 1-2% of sporadic pts of European ancestry

Function:

— Protein kinase
— Associated with mitochondria membrane
— Mutations alter phosphorylation activity

Phenotype: “classic PD”



Monogenic parkinsonism

Locus Chromosomal | Protein Function Inheritance
Location

PARK1 | 4921 a-Synuclein | Unknown dominant

PARKZ2 | 6925.2-q27 Parkin E3 Ubiquitin Ligase recessive

PARK3 | 2p13 Unknown dominant

PARK4 | 4p15*

PARKS | 4p14 UCH-L1 Ubiquitin C-terminal hydrolase dominant

PARK6 | 1p36 PINK1 Contains serine/threonine kinase recessive
domain (localized to mitochondria)

PARK7 | 1p36 DJ-1 Similar to Hsp31; oxidative stress | recessive
sensor or antioxidant

PARKS8 |12p11.2-q13.1 | LRRK2 Contains kinase (plus other dominant
domains)

PARK9 | 1p36 ATP13A2 Transmembrane Cationic ATPase | recessive




Susceptibility Loci for Parkinson’s Disease

SNP Gene Major Allele Minor Allele Risk Allele OR P Value
rs35749011 GBA-SYT11 G A A 1.824 1.37 x 10-29
rs823118 RAB/L1- T C T 1.122 1.66 x 10-16
rs10797576 SIPA1L2 C T T 1.131 4.87 x 10-10
rs6430538 ACMSD- C T T 0.875 9.13 x 10-20
rs1474055 STK39 C T T 1.214 1.15 x 10-20
rs12637471 MCCC1 G A A 0.842 2.14 x 10-21
rs34311866 TMEM175- T G T 0.786 1.02 x 10-43
rs11724635 BST1 A C A 1.126 9.44 x 10-18
rs6812193 FAMA4 7E- C T T 0.907 2.95 x10-11
rs356182 SNCA A G A 0.76 4.16 x 10-73
rs9275326 HLA-DQB1 C T T 0.826 1.19 x 10-12
rs199347 GPNMB A G A 1.11 1.18 x 10-12
rs117896735 INPP5F G A A 1.624 4.34 x 10-13
rs329648 MIR4697 C T T 1.105 9.83 x10-12
rs76904798 LRRK2 C T T 1.155 5.24 x 10-14
rs11060180 CCDC62 A G A 1.105 6.02 x 10-12
rs11158026 GCH1 C T T 0.904 5.85x10-11
rs1555399 TMEM229B T A A 0.897 6.63 x 10-14
rs2414739 VPS13C A G A 1.113 1.23 x 10-11
rs14235 BCKDK- G A A 1.103 2.43 x10-12
rs17649553 MAPT C T T 0.769 2.37 x 10-48
rs12456492 RIT2 A G A 0.904 7.74 x 10-12
rs8118008 DDRGK1 G A A 1.111 3.04 x 10-11




Google's Brin has gene mutation

linked to Parkinson's

LRRK2 G2019S

rs34637584

(major allele = G, risk
allele = A)

odds ratio, 9.62
(6.43-14.37)

> rs34637584(A) allele confers PD risk of
oot e et nder 28% at age 59, 51% at 69, and 74% at 79
(Healy et al., Lancet Neurol 2008)



GBA locus

Mutations cause Gaucher’s disease

Lysosomal storage disease

Glucocerebrosidase gene

Common disease in Ashkenazi Jews

Many phenotypes:
Early or juvenile onset: clinical heterogenelty
from hepatosplenomegaly to neurological
dysfunction



GBA and PD

*First noticed that relatives of Gaucher patients had PD more
frequently than expected than chance
*GBA mutations occur more frequently in Jewish PD population
compared to controls
*18% of PD patients carried GBA mutations vs 4% in age
matched controls (Gan-Or 2008)
*Another Israeli study: 33%
*GBA mutations can occur in non-dewish PD populations
*PD patients are 3.4 times more likely to carry the four
screened GBA mutations (Clark et. al 2007)
*Toronto Western: 5.6% (Sato et al.)
*\Venezuela: 12% of EOPD (Eblan et al.)



Today’s Plan

1. Alzheimer's Disease

2. Frontotemporal Dementia

3. Amyotrophic lateral sclerosis (ALS)
4. Parkinson's Disease

5. Polyglutamine Diseases (HD, SCA)



Huntington’s Disease

e A devastating, hereditary, degenerative brain disorder

o Affects 1 out of 10,000 individuals

e Usually begins in mid-life - Between age 30 and 45

e |nvoluntary movements, difficulties with speech,
balance and swallowing, depression, mood swings

e Autosomal dominant genetic disorder: A parent with
HD has 50% chance of passing disease gene to child

® No effective treatment or cure

e Huntington's Disease gene identified in 1993



The Huntington’s Gene




The Huntington’s Gene




The Huntington’s Gene




The Huntington’s Gene




The Huntington’s Gene

, —

CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG
CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG
CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG
CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG CAG

Expanded polyQ causes Huntington’s Disease
(~38 Q’s or more)

QQQQLQLQLQLALALLALQLQLALQQAQQAAQ
QQQLQQLQLAQ QRQLLALALQLAQAQAQAQ



Polyglutamine Disease Genes

Disease Mutation/ Gene name Putative function Normal repeat Pathogenic
repeat unit (protein product) length repeat length

SCAT (CAG) SCAT (ataxin 1) Transcription -39 40-82

SUAZ (CAG) SCAZ (ataxin 2) SMA metabaolism 15-24 32-200

SCAS (CAG) SCAS (ataxin 3) De-ubiguitylating activity  13-36 61-84

(MJD)

SCAB (CAG) CACNATA P/Q-type ol A calcium 4-20 20-29
(CACNA1 ) channel subunit

SCAT (CAG) SCA/ (ataxin 1) Transcription 4-30 37-306

SCATY (CAG) SCAT/Z(TEP) Transcription 2o—42 47-63

DRPLA (CAG) DRPLA (atrophin 1) Transcription =34 49-88

SBEMA (CAG) AR (androgen Stercid-hormone 9-36 38-62
receptor) receptor

HD (CAG) HD (huntingtin) Signalling, transport, 11-34 40-121

Gatchel and Zoghbi, 2005

franscription



Age of onset correlates to repeat numbers
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J Med Gener 1993; 30: 293-295

Suicide risk in Huntington’s disease

Luigi Di Maio, Ferdinando Squitieri, Gioacchino Napolitano, Giuseppe Campanella,

James A Trofatter, P Michael Conneally
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Figure 2 Pedigrees of two families in which several cases of suicide occurred.

@

Abstract

In order to evaluate the relevance of suicide
risk in families affected by Huntington’s
disease (HD), 2793 subjects registered
with the National Huntington’s Discase
Research Roster were studied. Suicide
was the reported cause of death in 205
subjects (7:3%). This group included
affected and possibly affected subjects,
subjects at 50% and 25% risk, possibly at
risk subjects, and normal relatives. In all
categories suicide was more frequent
than in the general US population. The
data suggest that suicide is quite frequent
in some families with HD. This increased
suicide risk must be carefully considered

in planning genetic counselling for pre-
dictive testing in HD.
(J Med Gener 1993;30:293-5)

293



Ethics of HD testing

* Guidelines for testing established by International
Huntington’s Disease Society and World Federation of
Neurology for Huntington’s Disease

* Current process for asymptomatic (predictive) testing

— Process of 3 separate visits

— Meet with genetic counselor at each visit
— Disclosure of test results in person

e What are the ethical dilemmas?

* Predictive testing in children (<18 yo)
* Direct to consumer testing currently does not test for HD

 Would you want to know?



Other HD in the news

 Episode 492: “Dr. Gilmer and Mr. Hyde” on This
American Life, April 14, 2013.

 “Dr. Benjamin Gilmer gets a job at a rural clinic. He
finds out he’s replaced someone — also named Dr.
Gilmer— who went to prison after killing his own
father. But the more Benjamin’s patients talk about the
other Dr. Gilmer, the more confused he becomes.
Everyone loved the old Dr. Gilmer. So Benjamin starts
digging around, trying to understand how a good man

can seemingly turn bad.”

http://www.thisamericanlife.org/radio-archives/episode/492/dr-gilmer-and-
mr-hyde



Polyglutamine Disease Genes

Disease Mutation/ Gene name Putative function Normal repeat Pathogenic
repeat unit (protein product) length repeat length
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