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Exécu{ive Summary — QSPQCareer Path~

. Quantitative systems pharmacology (QSP) modeh/g is a rewarding,
fulfilling, and growing career opportunity to pursue . g
— QSP (or quantitative systems\toxicology, QST) is the process of using

mathematics to represent blologlcal systéms, often in a-diseased state,
and probing disease progression + intervention scenarias

— QSP modeling matters because it impacts key therapeutic development
decisions or questlons that are dlfflcult to |mpact/|nform With other

~———

- —methods o e,
— QSP modelers-tend to come from a varlety of\suentlflc / technlcal tralnmg ;

_ areas - _~ : T
- Several action steps are avallable to migrate into QSP as a career path~—___

i The future of QSP is bright! -
- FAQs WIIrbe discussed
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* " Traditional Pharmcokinetic
/ Pharmacodynamic (PK- .
——PD) modeling uses_
statistical mathematics to
~ infer relationships within-
“clinical data (e.g. top
“dewn) ~ ——

‘Knalogous tO‘(paratmg ”
~ the pieces of a jigsaw
puzzle to examinethe /|
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}Comgarmg QSP and PK-PD Models /"

" QSP modeling uses R j | /
mathematics to-represent Q- ke o 3 L. . .}

——relationships within data - -
to form network of

~ biochemical interactions -

“(e;g-bottom up) -

am—

o Aﬂnalog‘ovus to assembling
. the pieces of jigsaw .~
puzzle to examine By

thewholepuzzle  ~ /
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\Comgarlng QSP and PK- PD Models /"
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QSP modeling uses \

mathematics to-represent
——relationships within data
to form network of
" biochemical interactions

mﬁom up) -

am—

o Analogous to asse mbllng

_the pieces of ajigsaw -
puzzle to examine

th,ewhole puzzle e k.
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__QSP-Modeling Predicts Efficacy and
Safety of Drugs in Developypent -

S
e Drug Effects

Predicted compound PD effects and
concentrations at site of Tox mechanisms

target often require are assessed in
PBPK models various ways

Tox
Mechanisms

=

Mechanistic ~ = o »

. = DiLlsym .
representation of : ’

underlying biochemistry
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Why\Does QSP Matter to the World?

+  Provides confidence for safety decisions with biological SOT sz
rationale to support that.confidence (e.g. Biohaven CGRP L s
programy : ~

11095-019-2582-y

e  Allows for quantitative and less-biased way to study

mecha nisms 5 Analyzing the Mechanisms Behind Macrolide Antibiotic-Induced
*  Addresses multi-factorial questions around patient 11 Blg _
o o y : ing Predicted to Contribute to Fibrosis Score
behavior and confounding placebo effects "= peductions in Untreated (Placebo) Cohorts
* Predicts acceptable or unacceptable efficacy levels _ :
oaials . ' Quantitative Systems Pharmacology (QSP) Model ~p
prOS pECtlve|y for new therap|e5 M Predicts Lack of Efficacy for Cenicriviroc, a CCR2/5 The Liver
7 Antagonist, in NAFLD/NASH Patients Meeting
*  Provides framework for organizing complex data sets into
clear conclusions
-

‘FDA and other regulatory agenues are lncreasmgly
acceptygg and expecting QSP tools to be utilized when

Application of the I)II Isym® (‘)uanmanw Systems I()\uulm,s

appropr_iate (esg. around 60 FDA QSP submissions in 2020) \ ug-indced lvr njury model 0 evaluate the carcinogenic hzard

/
@D SimulationsPluy >

MiDD® o i

Model Informed Drug Development + 2023 . 3 7 | NASDAQ: SLP




Typi¢aI{rai'ning Backgrounds for QSP Careers

7

e~ Engineers (eg biomedical, chemical, mechanlcal etc)
* Applied Mathematmans and PhyS|C|sts

—

* Life SC|ent|sts(b|olog|sts biochemists, etc)

/

—P-harmaceutlcal SC|ent|sts (PhD W|th PharmD sometlmes)

. Ivranyothers ..... s

* In general QsP reqwres knowledge of complex b|olog|cal

= systems with knowledge of mathematlcs

o Startlng place can be élther s»lde \ N b .
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. Industrial mternshlps (inquire, apply, ask)

' M\gratmg in the QSP D|rect|on

Graduate research focused on mechanistic; mathematlcal proble /n
biotogy with empha5|s on therapeutrc development

------ e

Commercial software access and training (e.g. SLP prodTJcts like
GastroPlus and DILIsym — Un:versrty+ Program)

Surround yourself with current ON =T (technlcal meetings, societies,
programmm/groups reglonal chapters etc. ) |

Homework on QSP literature and resources (papers onlme webmars
~posters, ‘trainings, regulatory guldances etc. )
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N \Qally Life of a QSP Modeler

k'

* Extensive background research on diseases / biology (e.g. I|terat}6é review, etc.)

« " Model equation development, testing, and validation based on speC|f|ed problem
/
statément / contéxt

«_System / model usage.to address speC|f|c appllcatlon questions (e g. execute simulations;
organize and analyze resultlng outputs formulate conclu5|ons present mternally and
-externally) : : ; — a

. -Delmerable,prepafation (documents, slides, fiIes, etc.) »
* External communication via presentations and technical documents

e Stakeholder relationship management . o ;

« - Personnel and co)racts management ' R
- X . \

- -Representatlon within a specific therapeutlc development group ~—

»  Software / tool development / testmg / trammg o
. Or{amzatlonal rﬁanagement £ e : ~
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. “How to Ensure Impact and
B N Growth in Your QSP Care/er A

« Be committed-to both S|des of the disciplirne (life sciences-and
guantitative sciences) \ |

~—

/

 Be collaborative (QSP communlty is smaII)

—

« Be-a-developer of therapeutlcs who uses QSP tools not the |

otherwayaround -~ e ——
. Constantly/ssess tanglble |mpact on aeC|5|ons and programs Sy
— and amass success stories where you pIayed a role ~—

>Application is the focus, not necessarily the methods

/ \
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N ~._ The Future of QSP..... ~ ~
. Centraltodeus@n making

S
QSP +Al = wmnmg combination

* More standardlzed as regulatory
gwdances are |ssued

 Computational power epr05|on
will drive'more meta-analyses -

/QS‘P modelers(bemdustry
Ieaders and deC|S|on makers )
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~._ Frequently Asked Questions

N

* . What is a typical starting title / level for a new QSP sc}Ztist?
 What types of-arganizations can QSP scientists be employed by? -~
~—What are the most.important Skl||S fora good career in QSP

- 1. Succinctly conveylng high impact mformatlon =
_LEKnOW|ng the goals / drivers

- 3, Reading the roam

—

* What types of technologies typlcally get used ﬁor QSP modelmg? ,
* . Is computer m/grammmg a requ|red skill? Soi e T ——

* |s QSP more applicable to smaII molecules or macromolecules?

=

. W‘ﬁen [ it too late to mlgrate into a QSP career?

@D SimulationsPluy e 3 ? 2 7 e - ‘.. Saai Ly : 3 ’\ A
. v I I D D @ : SR \ : : : \ , SimulationsPlus
Model Informed Drug Development + 2023 3 S e 5

13 | NASDAQ: SLP



8B SimulationsPlus

~ MIDD®

Model Informed Drug Development + 2023 -

Questions & Answers

P / ' : b

Y & A ' o -a\'.

J= Learn More! www.simulations-plus.com



