Case study | OFF-X

Navigating unexpeeted toxicities
with data-driven insights

Understanding the causes behind unanticipated
toxicity findings to guide experimental studies
and support de-risking strategies.
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1. Starting point: keeping track
of unexpected toxicity events

OFF-X empowers you to easily
keep up with critical safety
information impacting drugs

and targets of interest with daily
updates from multiple data sources
delivered straight to your inbox.

In this case, OFF-X alerts us about

arecent drug development
discontinuation due to a serious
adverse event of liver injury reported
in a phase 2 atopic dermatitis study.
Let's explore what information is
available on OFF-X to help explain
this unexpected event.

Figure 1: Notification of a study discontinuation due to a serious adverse event
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2. Evaluating the safety profile of the target

First, we assess the safety profile
of the target the drug asset binds to,
the receptor CCRA4. For this analysis,

we want to look at Standardised MedDRA

Queries (SMQs), which are validated
groupings of terms representing a

condition of interest. We narrow
down the results of the table by
searching for 'liver', and we can
observe that for this target, there is
medium evidence for liver symptoms
and low evidence for liver damage'.

Figure 2: Assessing the safety profile of CCR4 antagonists
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3. Assessing the safety liabilities for targets

either upstream or downs
signaling pathway to the t

As CCR4 antagonists are not

highly associated with liver damage,
we want to explore other insights
that could help assess this potential
association, for example, information
coming from other proteins
belonging to the same signaling
cascade as the target of interest.

The pathway maps in OFF-X visually
represent a series of interactions
among biological molecules that
lead to changes in the cell. Based
on published medical literature,
they are critical for understanding
the biological rationale behind a

tream in the
arget of interest

disease or mechanism of action

and for drug target discovery and
validation. With OFF-X safety data
overlaid on them, you can use pathway
maps to quickly assess the safety
liabilities for targets either upstream

or downstream in the signaling
cascade to your target of interest.

Among the numerous pathway maps
associated with the target of interest,
CCR4, we select the 'Mechanism

of action of CCR4 antagonists in
asthma and atopic dermatitis' map
as the adverse event was reported

in an atopic dermatitis study.

Figure 3: MoA of CCR4 antagonists in asthma and atopic dermatitis

NSAIDs [Anti-inflammatory
ugs)

Higher aunince of
CCRA (positive) cells in AD

® CCR4 antagonists

T

ccL?

Overexpression in asthma

Higher abundance in AD

o e
Toul Thz) Grpralein a]ph!s (8] >
Mast call Faemily 5
| Macropnage < L C-prin betafgarma L -
B 8] . T v Y
C 7 < <&
S BtEhatea~ PLC-betaZ I3 cat closs 15
. z (o 110-gamma)
¥y
s O« g @
1.2 Dincyglycerdl 3141 73 =
¥ - h 4 z
- B [ 2] [ B
CALDAG-GEFI Cal2+) sytascl 4 1P recetiar
@ carz+) endaplasmic
Y v 27168 reficubam fumen 27.1- y
2 z) 1 - S|
et PIPKI gamma Prlins(d 5192 +
1 - P 4
= - Phesphatidyinasitol
4-phosphate L [
¥
A
A v PHC-dedta Cytohesint
4 ?
B L ~ B
RASSFS O] Talin =
\J
¥ ® Y -G Y
alpha-dtetad A A dpha-Lbes2
L ITEB1 - R ITEEZ
Overexpression in astima
Endothelal cell

VICAM1

CCRA-ntuced chemalaxis of
immune cells

T cell chemotaxis to skin Tﬁﬁr:é;:aﬁl 4

Inhibition of trans-endothelial T
cell migration
and T cell chemotaxis to target
organs

[y

Positive AD outcome

Treatment with

* CCR4 antagonists

g

T cell chemotands to lung
Allergic inflammation

CCRA-dependent immune o=l chemalis in
o »
—
-

asthma and alopic dermalitis
Repaired Lung Tissue =
Positive asthma outcome

- Opening airways



OFF-X allows us to easily build a
comparative table that includes the
manually curated safety information
for all targets found on the pathway
map. We can easily search the
comparative table for liver SMQs.

Interestingly, two targets
downstream to CCR4 have
high and very high evidence!
for liver symptoms and liver
damage: PI3Kgamma Inhibitors
and Src Inhibitors.

Figure 4: Comparing safety information for all targets on the pathway map
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By harnessing the granularity of
OFF-X's data, we can uncover valuable
insights that would otherwise require
significant time and effort to identify.
Filtering the comparative table by

Figure 5: Drilling down to reveal more gra

terms @

Integrin, bet...
Gene th
Inhibitors

ccra
Antagonists
PlaKgamma
Inhibitors
PKC-delta
Inhibitors
Antagonists
1CAM-1

45

'On-target’ and 'Causal' alerts, based
on the insights manually extracted from
the original sources, reveals relevant
evidence of the association between
these targets and liver damage.

nular insights

= Filter

4

Adverse event filters
Classifier tags

Adverse event | System Organ

>
Class | SMQ
@ Causality
Safety alert filters
@ severity
Classifier tags ® >
Clinical trial 1D | Patient condition
| Patient population On/off-target
Alert type >
Off-target
Alert phase | Species >
Mot specified
Source type >
Clear al

Classification based on original source

o

1 @

i



Figure 6: Evidence of the association between the targets and liver damage
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Returning to the pathway map In just a few clicks, OFF-X has provided
we can observe where these two evidence that the down-modulation
targets appear downstream to of this signaling cascade may be

the target of interest, CCR4. associated with liver disorders.

Figure 7: PI3Kgamma and Src appear downstream to CCR4
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4. Conclusions: sound evidence to build next steps

Based on findings like these, researchers now have evidence on
which to base hypotheses, or plan safety mitigation strategies, such as:

+ Prioritizing in vitro and in vivo tests  + Conducting studies to confirm
to verify whether their molecule if upstream inhibition indirectly
produces the same effect triggers downstream toxicity

+ Performing dose-response studies  * Exploring biomarkers to predict
to find a therapeutic window and monitor liver toxicity risks

Quickly identifying which upstream / downstream targets in the
signaling cascade are associated with safety liabilities and exploring
their safety profile can help you understand unexpected toxicities and
unveil critical safety insights to inform your risk management plans.
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