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“CUHK Inter-disciplinary Research Team Finds Novel Drug
Candidate for Rare Neurological Diseases” Press Conference

February 23, 2016 (Tuesday)
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Cerebellum and Spinocerebellar Ataxia
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http://www.med.umich.edu/Irc/coursepages/ml1/anatomy2010/html/radiology/xray/head_mri_midline.html
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Spinocerebellar Ataxias (SCAs)

o BEHVNIE - R E RN ERNEE R EAR(LEZE -
A group of genetic disorder that causes deterioration of
cerebellum
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Adult onset, age of onset: ~20-40 years of age



IR Symptoms
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Walking gait disturbance, limb shaking
When standing still, the trunk out of balance, the body rocks back and forth.



iéé/ﬂ’)ﬁ i

http:/fcdx.doi.org/10.14802/jmd.15006 / J Mov Disord 2015;8(2):67-75 Table 1. SCA: distinguishing features and molecular genetics
pISSN 2005-940X [ elSSN 2093-4939 Disorder Distinguishing features Genellocus Protein or types of mutation
SCA1 Pyramidal signs, peripheral neuropathy ATXN1 CAG repeat, ataxin-1
SCA2 Slow saccades; less often myoclonus, areflexia ATXNZ CAG repeat, ataxin-2
» SCA3 Slow saccades, persistent stare, extrapyramidal signs, ATXNG CAG repeal, alaxin-3 (MJD1)
peripheral neuropathy
SCA4 Sensory neuropathy 16g22.1
SCA5 Early onset but slow progression SPTBNZ2 Beta Il spectrin
» SCA6 May have very late onset, mild, may lack family history, nystagmus CACNA1A CAG repeat, alprha @ EIT
57 HX PINY — E,}_EH,—\-, J H({(;ﬁ_‘é—‘%\—»r channel subunit
& ,f]jg ’é %\‘ ﬁ‘/ \ ﬁ‘ w E IE : SCA7 Macular degeneration ATXNT CAG repeat, ataxin-7
SCA8 Mild disease ATXNS/ATXNBOS  CTG*CAG repeat
SCA9 Not assigned
SCA10 Generalized or complex partial seizures ATXN10 ATTCT repeat, ataxin-10
Polyglutamlne Splnocerebe”ar ataxias SCAMN Mild disease TTBK2 Tau tubulin krinas‘e—27 ,
SCA12 e, G AR CAG repeat in 5’ region, protein
phosphatase 2A
(p 0 IyQ S CAS) SCA13 Mental retardation KCNC3 Voltage gated potassium channel KCNC3
SCA14 Intermittent myoclonus with early onset disease PRKCG Protein kinase C gamma
SCA15/16  Slowly progressive ITPR1 Inositol 1,4,5-triphosphate receptor 1
» SCA17 Gait ataxia, dementia TBP CAG repeats, TATA binding protein
SCA18 Pyramidal signs, weakness, sensory axonal neuropathy 7q22-q32
SCA19/22 ?mdom\nanl\y cerebellar syndrome, sometimes with cognitive KCND3 VBT S G S
impairment or myoclonus
SCA20 Palatal tremor and dysphonia 11q12
SCA21 Extrapyramidal signs 7p21.3p15.1
SCA23 Distal sensory deficits PDYN Prodynorphin
SCA24 Recessive inheritance; redesignated as SCAR4 1p36
SCA25 Sensory neuropathy, facial tics, gastrointestinal symptoms 2p21-p13
S CAB E[ =t )LM, E | S CA H% ﬂ:u SCA26 Pure cerebellar ataxia 19p13.3
‘/—\E Ei‘ [% % A p O y Q ﬁ.ﬁ r SCA27 Cognitive impairment FGF14 Fibroblast growth factor 14
. X Catalytic subunit of the mitochondrial
SCA28 Ophthalmoparesis and ptosis AFG3L2
AAA protease
SCA29 Early onset, non-progressive ataxia; may be an allelic variant of SCA15 3p26
SCA30 Slowly progressive, relatively pure ataxia 4q34.3935.1

S CA3 IS th em Ost common typ e Of SCA31 Decreased muscle tone BEAN (TGGAA) n repeat

Cognitive impairment, affected males with azoospermia and
SCA32 7q32-933

testicular atrophy
p O I yQ S CA . SCA33 Not assigned

Skin lesions consisting of papulosquamous erythematous

SCA34 . 6p12.3-q16.2
ichthyosiform plaques

SCA35 Late onset, slowly progressive gait and limb ataxia TGME Transglutaminase 6

SCA%6 Late onset, truncal ataxia, dysarthria, variable motor neuron disease, NOPS6 GGCCTG repeat
and sensorineural hearing loss

SCA37 Late onset, falls, dysarthria, clumsiness, abnormal vertical eye movements 1p32

SCA38 Adult onset, axonal neuropathy ELOVLS

SCA40 Adult onset, brisk reflexed, spasticity ccbcssc

SCA: spinocerebellar ataxias, CAG: coronary angiography.
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Affected brain regions in polyglutamine spinocerebellar ataxias

Acta Neuropathol (2012) 124:1-21
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How this investigation was initiated?
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In 2012, we reported that polyQ SCAs RNA interfered with nucleolus function.
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Toxic RNA interferes with nucleolin function
In polyQ SCAs, disrupting ribosome
synthesis.
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We decided to develop inhibitor that can
suppress the toxic effect of RNA.
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In 2012, there was only one polyQ SCA RNA toxicity inhibitor (D6) reported, and this
study was solely based on cell-based experimental approach.
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pubs.acs.org/acschemicalbiology

Chemical Correction of Pre-mRNA Splicing Defects Associated with
Sequestration of Muscleblind-like 1 Protein by Expanded r(CAG)-

Containing Transcripts

In order to _more effectively design compounds tbat target Received: October 14, 2011
RNA, more information is needed on the RNA motifs that can Accepted: December 12, 2011
be targeted by small molecules. One class of small molecules Published: January 17, 2012

dx.doi.org/10.1021/cb200413a | ACS Chem. Biol. 2012, 7, 496505

< ACS Publications  © 2012 American Chemical Society 496
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| invited experts from different disciplines, including structural biologist,
peptide engineer, material scientist and pharmacologist, to form a multi-
disciplinary research team with the aim to develop RNA toxicity inhibitors for
polyQ SCAs.
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What is a Peptide Inhibitor?

Zorkdrd)Ed 5 AR TS
Peptide inhibitors are composed of amino acids

5 PRFE A T I8
Mechanism of peptide inhibitor:

*f]’—% o Q

2 4 M ARNAA 5

A p‘i:}'[’ﬁ; f}'lfl
Peptide Inhibitor

< -

Toxic RNA

®
A




e The Chinese University of Hong Kong

% BRI EIBIAY B 2L Advantages of Peptide Inhibitors

o SUEM High activity

o SHFEM High specificity

o {KZ=1% Low toxicity

« AEEZRBENIEE Will not accumulate in organs
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Less side-effects to patients
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Molecular structure of P3 Peptidyic Inhibitor
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Mechanism of action of P3
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Toxic RNA
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Both RNA and protein are toxic in polyQ SCAs

E R Ze8 Genetic mutations

RNA 1 EO#E
RNA toxicity Protein toxicity
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D6, reported in 2012 \ / SAHA
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TR TTAHBEFET" Neuronal cell death .




:M"'%H*_J-s;? OL 11t %dg’ ,?Fﬁ-

The Chinese University of Hong Kong

AP F A & o A B - ﬁﬁi%ﬁ;]ﬁaRNA& B0 F @ aE 2 ehp T
.mPS/QBPl‘,?é' s polyQ SCA Jm K&

Based on the P3 technology, we further developed an innovative
combinatorial treatment prototype, allowing the simultaneous targeting of
both the toxic RNA and protein in polyQ SCAs.
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Native polyQ PolyQ protein
monomer aggregates
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Both RNA and protein are toxic in polyQ
SCAs
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Drug development progress of P3
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(Drug discovery | ZE5H%¢
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Lead Compounds
# or Biologics
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[Drug development | ZEYIEE

pharm?ceutlcal ADME/safety formulation clinical trials
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How this invention can benefit patients in HK and the world?

RAEYRER KGR LR T —(He AR ERER RSy

Provides a new perspective to the biomedical and clinical communities
for polyQ SCA therapeutic development.
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