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Introduction

Epilepsy is a Common Childhood Neurological Disorder’

= >50% of pediatric-onset seizures have a genetic basis. Many epilepsies are still
diagnosed based on seizure semiology (+/- EEG) and not with molecular genetic testing®

= Epilepsy gene panels may uncover the etiology of pediatric seizures and expedite the
time to treatment?

= CLN2 disease, one form of neuronal ceroid lipofuscinosis (NCL), commonly presents
non-specifically with seizures and a history of language development delay at 2-4
years of age®

= Genetic testing may impact clinical management (e.g., choice of anti-epileptic drugs,
targeted therapy), shorten diagnostic journey, avoid unnecessary testing, lead to
clinical trial enrollment opportunity, and facilitate genetic counseling/family planning

= Behind the Seizure (BTS, www.invitae.com/en/behindtheseizure/) is a sponsored
no-cost gene panel program for children aged 2 to 4 years, who experienced their first
unprovoked seizure after the age of 2

= The BTS program provides a 187-gene panel with an average turnaround time of
14 days (Invitae Epilepsy Panel) with the option to add on preliminary-evidence genes

= CLNZ disease diagnoses occur on average at 5 years old: a full 2 years after average
seizure onset and after significant neurodegeneration®*

= Our objective is to determine whether this testing approach (BTS) can decrease the
age of diagnosis in CLN2 disease

= Data from BTS program tests reported between December 4, 2016 and
February 25, 2019 (Figure 1)

Figure 1. Behind the Seizure® (BTS) Requisition Form

= Variants classified according to ACMG standards®:
— Pathogenic (PATH), Likely Pathogenic (LPATH), Variant of Uncertain Significance (VUS),
Benign (BEN), Likely Benign (LBEN)
= Molecular diagnosis (MDx) defined as:
=1 variant in a gene (PATH or LPATH) with autosomal dominant inheritance,
X-linked dominant, X-linked recessive (male) OR
— 2 variants (PATH or LPATH) in a gene with autosomal recessive inheritance
= Qutcome groups: Data divided into 3 groups by outcol

No MDx No molecular diagnosis identified
Any molecular diagnosis in a gene included in the Invitae Epilepsy Panel
Molecular diagnosis of CLN2 disease (biallelic TPP1 variants, PATH or LPATH)

CLN2 Disease MDx

BTS Data Collected

n Suspicion of Genetic Basis = Medical History
= Suspicion of genetic basis of epilepsy and medical history were optional on the
requisition form — a blank item was not taken to be a negative
~ All proportions calculated based on this data used the total number of orders where
“y" or “n” was selected
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Summary
= From December 4, 2016 to February 25, 2019, 682 tests have been conducted
in eligible patients through the BTS program with 46 molecular diagnoses (Table 1)
= Average age at testing, age at first seizure, and time to testing from seizure onset
were similar between all outcome groups (Figure 2)

Figure 2. Age and Time to Testing
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= Diagnosis of CLN2 disease was 1-2 years earlier than reported average (13 months
from seizure onset to diagnosis vs. 2-3 years)®

Figure 3. Clinical Presentation by Outcome Group
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= Large differences in clinical features were seen between No MDx and All MDx
outcome groups: presence of language delay (47% vs. 82%, respectively) and motor
disturbance (28% vs. 75% respectively) (Figure 3)

Table 1. Molecular Diagnoses

Q

Possible Management Implication

MECP2 XLD Rett syndrome Interventional clinical trials open for enroliment, females only®
N Observational clinical trial open for enroliment®;
SYNGAP? AD AT A Children may benefit from interventions used in reatment of autism spectrum disorder’ v
. N N Cerliponase alfa (Brineura) approved for treatment in the US and other countries®;
TPP1 AR CLNZ disease (Ceroid lipofuscinosis, neuronal [NCL, CLNZ2]), 2 Chinical i open for enmlkient 6
CHD2 AD Epileptic encephalopathy, childhood-onset Interventional clinical trial open for enroliment® 2
’ . " Individuals with epileptic encephalopathy with continuous spike-and-wave during slesp
GRIN2A AD Epliepey, focal, with spesch dieorder and with o1 without (ECSWS) should avoid phenytoin, barbiturates and carbamazepine’; 2
mental retardation
Observational clinical trial apen for enrollment*
KANSL1 AD Koolen-De Vries syndrome No disease-altering treament available”™ 2
FPPT1 AR Ceroid lipofuscinosis neuronal, 1 Observational clinical trial open for enrollment® 2
Epilepsy, generalized with febrile seizures plus, type 2 Sl\npemnl (Dlaoomnt}approved for Dravet Syndrome treatment in the US and other countries®;
SCN1A AD Epileptic encephalopathy, early infantile, 6 (Dravet approved for Dravet Syndrome treatment in the US'™ 2
Febrile seizures familial, 3A Feﬂﬂummms (Fintepla) approved for Dravet Syndreme treatment in the US™;
Migraine familial hemiplegic, 3 Clinical trials open for enroliment for Dravet Syndrome®
Focal cortical dysplasia, type Il, somatic Interventional clinical trials open for enroliment®;
TSC1 AD Lymphangioleiomyomatosis Everolimus (Afinitor) approved for tuberous sclerasis treatment in the US and 2
Tuberous sclerosis-1 other countries™
Epileptic encephalopathy, early infantile, 42
Episodic ataxia, type 2
CACNATA AD Migraine, familial hemiplegic, 1 Interventional clinical trial open for enrollment for Episadic Ataxia type 2° 1
Migraine, familial hemiplegic 1 with progressive cerebellar ataxia
Spinocerebellar ataxia, &
EHMT1 AD Kieefstra syndrome, 1 No disease-altering treament available” 1
FOXG1 AD Rett syndrome, congenital variant Observational clinical trials open for enroliment® 1
FRRS1L AR Epileptic encephalopathy, early infantile, 37 Observational clinical trial open for enrollment® 1
IQSEC2 XLD Mental retardation, X-linked, 1/78 No disease-altering treament available'? 1
KlAAZ022 XLD Mental retardation, X-linked, 98 No disease-altering treament available' 1
PACS1 AD Schuurs-Hoeijmakers syndrome Mo disease-altering treament available'® 1
PCDH19 XL Epileptic encephalopathy, early infantile, 9 Interventional clinical trial open for enroliment, females only” 1
PURA AD Mental retardation, autosomal dominant, 31 Observational clinical trial open for enrolment’ 1

Eplleptic encephalopathy, early infantile, 11
e oo Seizures benign familial infantile, 3

Observational ¢

cal trial open for enrollment® 1

sLCeAT AD Myaclenic-atanic epilepsy Observational clinical trial open for enrollment® 1
STX18 AD Generalized epilepsy with febrile seizures plus, type 9 No disease-altering treament available'® 1
ZEB2 AD Mowat-Wilson syndrome No disease-altering treament available” 1

= Language delay or motor disturbance was reported in 89% of patients in the
All MDx group, vs. 53% in the No MDx group. These features may be subtle

= Abnormal EEG and MRI higher in All MDx outcome groups — Use of EEG and MR,
as defined by clinician reporting, was similar between the two groups (73-78% vs.
68-78%)

= Family history of epilepsy was not a good predictor of molecular genetic testing
outcome (25% of All MDx, 38% of No MDx) — Most conditions here are autosomal
dominant (Table 1)

= Suspicion of a genetic etiology of epilepsy was not different between the No MDx and
All MDx group (95% of ordering clinicians vs. 94%, respectively)

= Where a molecular diagnosis of CLN2 disease was found, only 1 of 6 (17%) ordering
physicians noted suspicion of CLN2 disease
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Conclusions

= Increased rates of MDx in patients with language delay or motor disturbance
supports early testing in these patients presenting with seizures

= Decreased time from seizure onset to diagnosis through BTS points to sponsored
no-cost gene panel testing as an effective means to decrease time to diagnosis in
CLN2 disease

= Suspicion of a genetic etiology and family history of epilepsy are not good predictors
of genetic testing outcome in this dataset; language delay and motor disturbance are
the best indicators of genetic testing outcome

= Time from seizure onset to testing does not appear to influence outcome of molecu
genetic testing (MDx vs. No MDx). However, MDx can decrease the time to the
identification of the eticlogy of seizures such as in diagnosis of CLN2 disease
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