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Digital Medicine, Clinical Trials, and Biomarkers

Describes the intersection of assessment, diagnosis, and intervention and digital technologies
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ASD deep phenotyping and biosensor research

The Janssen Autism Knowledge System (JAKE)

My JAKE Mobile Medical App

Web-and-mobile phenotyping portal under
design controls to organize and access data
easily across sites

» Daily tracker, smart rating scales (ABI)
» Adherence tracking

» Caregivers and HCPs contribute

» Integrated with clinical trials
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5 research studies, including one completed
Phase 2 clinical trial with the JAKE system
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Janssen Autism Knowledge Engine

2 ‘ JAKE Sense

Biosensors in home and lab create sensitive
objective endpoints for clinical research

« Continuous biosensors at home (actigraphy)

» Biosensors (eye-tracking, EEG, ECG, facial
expression/affect) and computer-based tasks in the
research lab with computer tasks to evoke ASD
symptom markers
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Identify ASD
biomarkers for
stratification/
enrichment and
change, and optimize
clinical trial outcomes
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Note: JAKE is used for research purposes only.

Ness et al (2019). Frontiers Neurosci: 13:111 4



ASD Phase 2a Study Design (Study NCT03664232)

* Randomized, multicenter, double-blind, placebo-controlled, parallel-group, US outpatient study

* Efficacy, safety, pk, and tolerability of JNJ-42165279 during 12 weeks of treatment in adolescent
and adult participants with ASD.

* Participants were randomized (1:1) to receive either 25 mg JNJ 42165279 or matching placebo
twice-daily (BID; total daily dose 50 mg/day), once in the morning and once in the evening
* Target population:
* Participants aged 13 to 35 years
* ASD diagnosis according to DSM-5 criteria, confirmed with ADOS-2
* |Q of 260 as measured by the Kauffman Brief Intelligence Test (KBIT-2)



Study Population Description and Safety and Tolerability
SAFETY & TOLERABILITY

* N=130 screened; N=63 randomized

* N=62 received > one dose of study medication Treatment Emergent Adverse Events

* Placebo n=30 During DB Phase

* JNJ 42165279 n=32 Placebo INJ-
 N=53 of 62 (85.5%) completed DB phase 42165279

* N=9 discontinued Overall TEAEs n (%) 12 (40.0%) 15 (46.9%)
* Placebo n=4 (13.3%)

* JNJ 42165279 n=5 (15.6%)
* 73.8% male, 78.7% white

Most common TEAEs
in >5% in any group:

Headache 2 (6.7%) 1(3.1%)
 Mean (SD) age: 20.2 (5.36) years lani . .
* n=24(39.3%) in 13-17 years age range A a.nlne 2 (6.7%) 0(0.0%)
aminotransferase
increased

Baseline Values for Relevant Characteristics by Group
KBIT-2 Composite Score  92.5 (16.21)  104.2 (28.90) * Noclinically notable differences in lab values,
vital signs, ECGs, or physical / neurological
ADOS-2 Total Score 16.4 (5.25) 15.4 (5.30)

exams between groups
Received 21 line of prior N=26 N=28
ASD therapy



Efficacy Results

Autism Behavior Inventory (ABI)
Core Domain Score Change Over Time
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Comparison of JNJ-42165279 vs. Placebo (1-sided p<0.10): *JNJ-42165279
Number of Participants
Placebo 30 28 27 25
JNJ-42165279 31 29 30 26

Social Responsiveness Scale-2" Ed (SRS-2)
Total Score Change Over Time
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Lab-based biosensor platform and experiments JaKeo’»

Contents Include:

Computer tasks completed at study center
at baseline and monthly

Series of 11 brief, literature-based
experiments

* Videos and static images
« Each experiment is

« Designed to elicit specific responses
from biosensors

« Linked to ASD with specific
hypotheses about effects

Four sensors, measured continuously
« Eye-tracking — measures visual scan
« EEG - electrical brain activity
« ECG - cardiovascular parameters

« Facial expression / affect — continuous
assessment of a range of facial features

Janssen Autism Knowledge Engine

2 ‘ JAKE Sense

Biosensors in home and lab create sensitive
objective endpoints for clinical research

« Continuous biosensors at home (actigraphy)

» Biosensors (eye-tracking, EEG, ECG, facial
expression/affect) and computer-based tasks in the
research lab with computer tasks to evoke ASD
symptom markers
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Eye-Tracking Paradigm Example #1
Dynamic Social Videos?
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1. Plesa-Skwerer, D., Chu, A., Brukilacchio, B., and Tager-Flusberg, H. (2016). Exploring Visual Social Attention in Minimally Verbal
Children and Adolescents with ASD. International Meeting for Autism Research (IMFAR), www.autism-insar.orq.

Pandina et al. (2016). AACAP Annual Meeting, NY, NY, October 24-29.
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Static Eye-Tracking Task: Example 2
Utilizing eye-tracking and RQA (Recurrence Quantification Analysis) approach to identify eye-tracking patterns

Recurrence Rate Patterns
and duration of refixations

O RR only
O RR and detail orientation

Statistically lower in ASD vs.
. TD, correlates to symptoms

_________________________________________

38

Manyakov et al (2018). Visual Exploration in ASD: exploring age differences and dynamic features using RQA. Autism Research 11: 1554-1566.
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Two additional eye-tracking paradigms

Activity Monitoring

Biological Motion

11



Machine learning approach with eye tracking data enhances detection of clinical
trial outcome in ASD placebo-clinical trial

Compared ADOS score enrichment alone with combination of ADOS scores and ET features to enhance pt.

Four machine
learning models
used to predict
treatment effect
Utilized SRS Total
Score as outcome



Machine learning approach with eye tracking data enhances detection of clinical
trial outcome in ASD placebo-clinical trial

Compared ADOS score enrichment alone with combination of ADOS scores and ET features to enhance pt.

i Dotted bex: Mean (SD) Cohen’s d distr.ibutio.n i Stars: Cohen’s d
:correspondlng to randomly removed patients in t.XI for ADOS-2 score
Eand PBO grOl.Jp.s to rr.1atc.h the same N as s.elected int driven patient
I ML + clinical criteria approach 100 times ! selection

Squares: Cohen’s d for
ML eye tracking +

ADOS-2 score driven
natient selection

Four machine
learning models
used to predict
treatment effect

Utilized SRS Total e R
Score as outcome “ 1 i_ é =

Placebo > Treatment Treatment > Placebo
1

U L) 0.5 1.0

13



Machine learning approach with eye tracking data enhances detection of clinical
trial outcome in ASD placebo-clinical trial

Compared ADOS score enrichment alone with combination of ADOS scores and ET features to enhance pt.

i Dotted bex: Mean (SD) Cohen’s d distr.ibutio.n i Stars: Cohen’s d
:correspondlng to randomly removed patients in t.XI for ADOS-2 score
Eand PBO grOl.Jp-s to rr.1atc.h the same N as s.elected int driven patient
I ML + clinical criteria approach 100 times ! selection

Squares: Cohen’s d for
ML eye tracking +

ADOS-2 score driven
natient selection

Four machine
learning models

used to pre‘i:ft Conclusions
treatment eftect .y . .
Utilized SRS Total e A.ddltlon_of ET featur.es to clinical |
Score as outcome “ - i{ . diagnostic scores, using model-driven
e : machine, enhanced efficacy outcome
in PoC clinical trial
. l ...... ] * Biomarkers can be used to identify

common clinical characteristics to use
for future enrichment approaches in

_]'”0 _6_5 0.0 Oj5 1?0 subsequent studies

Placebo > Treatment Treatment > Placebo
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