Genomic Approaches Towards Better
Understanding and Treating DM

\ e
L >\
(. l LAY,

U \ 1\' :
\\ ‘\l\\‘ '

-

Institute of

Technology ERIC T. WANG /I\

) KOCHINSTITUTE LABORATORY

for Integrative Cancer Research at M

I I I BB Massachusetts



LTINS
s , SN
I LI

"y

Q'w

.. gy '.'Hlll,_




B A S A A . -
A —

B A ]
e e N sC

_/._J-i"r r: 1'?? =k F_c Eﬁ;{ﬁt + "

-




4

1 aKir J the 10,000 toot view

. There are ~30,000 genes in the
- human genome

~—="+ Hundreds to thousands of
~ molecular changes occur |n DM-

. Using high throughput and 4

¢ computational approaches, we
can study many of these
changeé




An analogy

“Different” cars Different RNA isoforms



We try to look at ALL the RNA isoforms In the cell
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Deep sequencing and computational tools allow us
to observe thousands of RNA splicing changes

TGA
Degraded by NMD;
’ bss of CIC-1 function

} Fotal isoform mARNA

7 7a 8 . CIC-1 protein

CIC1 pre-mRNA Adult isoform mBRNA
_ (myotonia)
ChIOI_’lde chann_el 1, arrhythmia?
Cardiac troponin T, . l ist n
Insulin receptor, insulin resistance?
etc.
mRNA Millions of sequences that tell us the
identity and quantity of RNA species
ATCAACGAGATAGGTTTCCCATACGTA

CAGAGTTTAGAGATGAGATCGATAGAT
CAGAGTTGAGAGCAGTAGGATATTAGA
ATAGATGCGAGAGAGGGGGTTTATAAT
CTGCTGAGAGTAGCTGCTGCTAGAGTT
Flow-cell ACGAGACGCGCTTCGCTTTTAAAAGGG



We also study where RNA is located in the cell

Muscle cells Nerve cell
CELL BODY
/ DENDRITE
\\ | ‘()
= "/ NUCLEUS
. \
?
\ ae”’”’ )
VW .
( ﬁ' ; HILLOCK "1) COLLATERAL
/
% N Vi ,/ Z
, N Z,
\\‘\ . /"/
NISSL MATERIAL NE
N SCHWANN CELL
AXON N O
AN MYELIN
NODE C\\

RNA can be carried to specific places in the cell
before it is used to make protein, ano
Muscleblind may participate in this process



We also study where RNA is located In the cell
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Thurman Wheeler, Charles Thornton

RNA can be carried to specific places in the cell
before it is used to make protein, ano
Muscleblind may participate in this process



We also study where RNA is located In the cell

DM muscle cells Nerve cell

Thurman Wheeler, Charles Thornton Park et al 2014 (Rob Singer)

RNA can be carried to specific places in the cell
before it is used to make protein, ano
Muscleblind may participate in this process



We try to study how ALL RNAs move and localize

N the cell...




...S0 that we can better connect molecular events
with the symptoms experienced in DM
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Skeletal muscle
Myotonia

Progressive wasting and weakness
Pain
General hypotonia in congenital DM1

Other organs and systems

Premature subcapsular indescent and
multicoloured cataracts

Hypennsulinism (diabetes)
Respiratory complications
Testicular atrophy
Reduced fertility

Male prefrontal balding
Hypogammaglobulinemia

Central nervous system

Hypersomnolence

Cognitive impairment

Executive dysfunction

Visual-spatial memory deficits
Neuropsychological changes

Mental retardation in congenital DM1

Heart

Cardiac conduction defects
Prolonged PR intervals

First degree atrioventricular block
Arrhythmias

Smooth muscle

Gastrointestinal complications
Swallowing issues

Abdominal pain

Abnormal motility
Malabsorption
Constipation/diarrhea

Anal incontinence
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Ultimately, our goal Is to better understand DM so
that we can effectively treat it

What are the downstream consequences of CTG repeat expansions?

Can we prevent MBNL
from sticking to the RNA?

/

Can we destroy or
prevent the RNA from
being made?

Expanded

/ CTG repeats
Can we remove or

shorten the CTG repeats?

When we have molecules that can do these things, can
we make sure they get to the right cells in the body?



