EPFL ALS CQorf72

CD8 C90RF72

. o000 i . . - Variant 1
NM_145005.6
— cos
Variant 2
NM_018325.4
—
Variant 3
NM_001256054.2
GiCy
Repeat RNA / \ mRNA
MG AAAAAAAAAA
sense ~A~ADBBOA~A~~r
m’G AAA
Antisense ~AADOO-EAn G AAA
/ \ s \
Poly(GR)
°.0°® ° Isoform b
9 coverm (]
o 3 D -CED -G e
S sl
o Pol MPA) Ala
Poly(GP) opro l
[ ]
oA
l l DR4) e TBK1
'COORFT72 SMCR8
C9orf72 pathol )& e
orf72 pathology ~ L I
PL: I ™ LCa—A
A 7 L QA B > Phagophore
{ ! P62 Optineurin
RNA Foci DPR Accumulation Role in Autophagy

=PFL ALS: C9orf72

i e i e e iesriess

The following mechanisms have been proposed to explain the C9orf72 pathology:

=  r(GGGGCC) RNA is toxic (RNA foci).

= RAN translation of poly[PR], poly[GR], poly[GP] or
poly[GA] dipeptides leads to expression of toxic

species in neurons.

®=  The presence of r(GGGGCC) in the C9orf72 gene ". >
reduces expression and activity of the C9orf72

protein (loss of function). C9orf72 appears to

upregulate cell autophagy and control inflammation.

EMBO J. 2020;39(4):e100574.
= Nature 585, pp. 96—101 (2020)

+/+ +/- -/-
'




GGGGCC C?orf7? CYorf72
repeat coding region ; .

1—/ Autophagy

Reduced % v :

transcription \VaVaVatll TP L
S ™ K3 TDP-43 mislocalisation
.
)
Sense RNA Antisense RNA Y] L

Nuclear-cytoplasmic
/\/\/\/\/ /\/\/\/\/ i
TDP-43 transport dysfunction

orr fn T/ /

R-loop

G-quartet L
D RNA foci / [J
=

—

%%

Chromatin damage

] °

MOROTIONR oo’
DNAdamage ] e o
ROS

-
Molecular Neurodegeneration volume 17, Article number: 22 (2022)

:PFL ALS C90rf72

o o w »

900 PolyGP ¢*%g , #-®PolyGP
& Yoo %o POlyGR ¢% , #-0-® POlyPR
209 PolyGA ¢*®4 , #:0® PolyPA

Dipeptide repeat proteln (DPR) toxicity

RAN translation

Axonal transport Impaired global protein  Proteasome

In your opinion, which approach has the best chance to provide therapeutic efficacy ?

Suppress toxic RNA
Silence the toxic dipeptides
Restore physiological C9orf72 expression

A combination of two or more of the
treatments above
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=p=L Complete the following table, indicating the suitable treatment(s) for each toxic activity of C9orf72:
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Cause of toxicity: Dipeptide Loss of C9orf72

accumulation activity

Small RNA for RNAI

Compound inducing
autophagy

Antibody

Gene editing to
reduce the number
of GGGGCC repeats

Treatments

Small RNA for exon

skipping (splicing
- modifier)

£PFL C9orf72 pathology: exercise
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You plan to design a small RNA to oppose C9orf72 toxicity.

Where in the precursor mRNA do you think that the small RNA should
bind (multiple options are possible) ?
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Biogen and lonis Announce Topline Phase 1
Study Results of Investigational Drugin C9orf72
Amyotrophic Lateral Sclerosis

MARCH 28,2022 « COLLABORATIONS

BIIBO78 did not meet any secondary efficacy endpoints and it did not demonstrate clinical benefit. In the dose cohorts up to 60 mg there were no
consistent differences between the BIIBO78 group and the placebo group. Participants in the BIIBO78 90 mg dose cohort trended toward a greater
decline than those in the placebo group across secondary endpoints. Based on these results, the BIIBO78 clinical development program will be

discontinued, including its ongoing open-label extension study.

EPFL  ASO C9orf72 in iPS cell model
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EPFL  C9orf72 BAC mice
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