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Agenda

10:30-10:45 am- Introduction to Merck and PCD

10:45-12:00 am- Overview of the different PCD functional areas
ADME& DT- Kerry Fillgrove, Sr. Prin. Scientist
Quantitative Pharmacology and Pharmacometrics (QP2)- Xiaowei Zang, Assoc. Prin. Scientist
Bioanalytical (BA)- Nicole Revaitis, Sr. Scientist
Nonclinical Drug Safety (NDS)- Brian Vega, Assoc. Prin. Scientist
12:00-12:45 pm- Lunch and Round Table Discussion
12:45-1:00 pm - Break

1:00-2:00 pm- Mock interview and Resume review
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Merck: Our Mission

Translate breakthrough biomedical research into meaningful new therapies
and vaccines that improve and extend the lives of people worldwide

We try never to __ _ |NVENT

forget that medicine
is for the people.

ket & IMPACT

and if we have remembered that, they
have never failed to appear.

e ., INSPIRE




WHO WE ARE

We are a global healthcare company with a 125-year history of working to make a difference

O OO

HEADQUARTERS EMPLOYEES RESEARCH AND
DEVELOPMENT

Kenilworth, NJ, and approximately 71,000
operate in 140+ countries worldwide approximately 14,500

colleagues worldwide

o/

4

ACCESS TO
HEALTH

approximately 293M
people reached through
our major programs and
partnerships

2021 R&D Expenses BUSINESSES 2021 REVENUE

$12.2 billion Pharmaceuticals, vaccines, and animal S48.7 billion
health




Major US Research Sites and Therapeutic Focus

-
/SOUTHSAN FRANCISCO, CA &

« Cardiovascular, renal, metabolic and w T .| CAMBRIDGE. MA

ophthalmic disease "y

+ Immunology and oncology ( KENLWORTH AND RAHWAY, N )| el ciscovey research

« Translational medicine * u| - Biologics R&D

« Biologics discovery ‘|« Chemistry BOSTON, MA
\- Preclinical development « Preclinical development .  Oncology, Inmunology

Neuroscience
Translational medicine
Biologics discovery
Preclinical development

WEST POINT AND UPPER GWYNEDD, PA \
» Infectious diseases discovery
Vaccines discovery
Neurosciences

Translational medicine ‘
Preclinical development / 7

G-
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OVER 150 DISCOVERY AND EARLY DEVELOPMENT PROGRAMS

* Checkpoint / Costimulatory
* Innate Activation /

Immunocytokines

* Tumor Intrinsic

* Myeloid and Stromal
* Metabolism

* Virus and Vaccines
* Other

* Neuronal Signaling
+ Cell Homeostasis

* Neuroimmunology
* Lipid Biology

* Redox / Stress

+ Other

ID/Vaccines
30%

% Programs per area

« Heart Failure
* Vascular Disease
+ Complications of diabetes /

obesity

« Other

« HIV

« Vaccines

+ Antibacterial / Antifungal
« Antivirals

* Other

A wide range of human diseases are being studied
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DISCOVERY SCIENCE AT MERCK ¢

GAR DASILo

Human Papillomavirus Vaccine
Types 6,11,16,18

KEYTRUDA

(pembmhzumab) Injection 100 mg

/_Q_/
Pegintron'

Peginterferon alfa-2b ision

bridion
Januvia 4 g

(sitagliptin) T3

25mg, 50mg, 100mg tablets e

g e 5T

i L & 5{' :
MW 400 2000 20000 150000 20000000
SR J_

Small - . Virus like
Molecules Peptides Proteins mAbs particle

Working on the best therapeutic approach for the disease
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GLOBAL DIVERSITY
& INCLUSION
MAKING A DIFFERENCE

“We are deeply committed to fostering
an inclusive environment that embraces
different perspectives and values
the contributions of each individual.
Having a globally and locally diverse
workforce makes us a more innovative
and agile company — and one better
attuned to the needs of our customers,
health care providers and patients
who ultimately use our products.”

— Kenneth C. Frazier
Chairman & CEO

€% MERCK

INVENTING FOR LIFE

Copyright © 2018 Merck Sharp & Dohme Corp.,
a subsidiary of Merck & Co., Inc. All rights reserved.
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EMPLOYEE BUSINESS RESOURCE GROUP JOURNEY

2010: Merck Interfaith
1 9 7 0 S 2 0 1 0 Organization EBRG is B4
s launched. Organization

@ LEA. @ = 2012: Merck Native Ameri
Tmpoweing. (Gusaling. mpiog. | ) . . erc ative American
@ 1970: Merck's first Employee @ Veterans < Merck Native American& 4 Global Indigenous EBRGED
network, Black Employee EBRG Global Indigenous People launched.
o Network (BEN) is launched. e <> P

2009: Veterans and Merck ) )
Allies for Disabilities EBRG . E‘ERSG :ﬂercdelllennlal
i ormed.
s is formed. N

'
9 1980s 3
w @ MERCK capABILITY Network Yy (o
. €r Oe*-f I Can. You Can. We Can. 6’2 0 0 05, @) Ncg‘“N .

. 1995: Merck Women’s . @
:’ Network EBRG is launched o mRMNBMﬁﬁ J
@ = 2020s & beyond

)
1 990 P ® 1999: Merck Rainbow
S . . Alliance EBRG is
o o jaunched.
i 1995-1997: Merck 1998: Merck Asia Pacific
MHO{7  Hispanos EBRG EBRG is launched (and .}
prepeteee | = launched. again in 2007 with P
Schering Plough). AP Asia Pacfic

A € MERIferc
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Kerry Fillgrove
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Kerry Fillgrove
-
[/

Joined Merck in 2004

B.S., Chemistry
Gannon University GANNO Senior Principal Scientist
UNIVERSLTY ADME&DT-Discovery Bioanalytics
(formerly DMPK—PPDM—>ADM&DT)
Ph.D., Biochemistry  Serve as ADME PI on neuroscience and infectious
Case Western Reserve University disease discovery and development programs

» ADME Automation Team lead
» ADME Lead for Islatravir portfolio (HIV)

Personal + Interests

Post-Doc., Biochemistry and Molecular Toxicology Native of Western PA
Vanderbilt University
Mechanisms of Antibiotic Resistance

Enzymology — Protein chemistry

. CASE WESTERN RESER
L UNIVERSITY C

Live in Lansdale, PA
with wife and 2 sons

Interests:
+ Outdoor activities (landscaping, gardening)
» Home DIY projects

+ Traveling P SHEPHERD'S SHELF

° Vqunteering 7 M EMERGENCY FOOD CUPBOARD

€9 MERCK
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What we do...

Biologist (Biochem., Cell, Mol. etc.)

Chemist (Med., Org., Anal. etc.)

Mathematician/Statistician

Engineer (Elec. Chem. Biomed.)

Pharmaceutical Scientist

Computer Scientist

and more..

\_
4

to improve

>

human life

/ Imaging and Biodistribution \

Cyclic Peptide

: 'ﬁ“ﬂ‘lm |

!: * Droplet-based

MALDI-MZ R
s LMJ-S5P-LC-HRMS

Imaging

i

Chen, B. et al. 2020 Anal Chim Acta.
Mathematical Modeling \

Exhaustion

Viral production

CTL Killing

4]

Biotransformation

4 )

53 =

8“3@%@8*333 e

Qery

Sul bgragh

Analysis
------

Therapeutic Metabolite
Peptide/Protein Theoretical Metabolite Databas Identification
vitro/in vivo
memno\ lism Filter
O O : N : ‘ Top-down 00
_toms i P te MSIMS ’
. P . 0!
o0 . .
Metabolite Dlle t \M Specimmahy Sequence Tag

Cytopathic Death

Y4

Conway, et al. 2015. PNAS.
Cao, et al. 2018. PLoS Pathog

Drug Optimization

>
% % g £ = 3 5
© £ =
B EE e B B
= E ol |2 '
I .
£ : 1 . JL :
bioavailability half life I Itarget engagementl

dose

\ Miller RR. et al. J Med Chem. 2020 /

\ Yu, X. et al. 2020 Anal Chey
/ Smart Trial and Dose Prediction \

tion Mean "
Study Results Mean

s _ 0
ig
]
g
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2]
]
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Sa
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20
H

0
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Dose (ma)

\ Krug, AW. et al. ,. 2017, Clin Transl. Sci.

/ Bioanalysis and Smart Trial

AN

At-home smart sampling
Microsamples for PK, PD, and BMX with

date/time stamps

\ @‘“MERCM 9, Clin Pharmacol Thy
FOR | IFE
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Drug Discovery Challenge: Design With The Patient In Mind

[
FIH-POC/ APPROVAL POST-
DISCOVERY PCC-FIH e PH3-FILE FILE APPROVAL [V )

A multiparametric problem!! Safe and Effectivel
4 Lipophilicity Clearance I

HHH ILIGHTS OF PRESCRIBING INFORMATION
Thess highlights do not include all the information nocded 10 uss FORMS AND
ZEPATIER safaly and Ses full * Tablets: 50 mg & baswir and 100 mg grazoprevi (3}
. for ZEPATIER.
Absor t ZEPATIER™ {athasvir and grazoprovir) tablets, for oral use ® Patients i moderste or severs hapetic impaimnent (Chad-Pugh &
p I 0 n T U, Aot 2o

- CATP1BY

Potency

, strong CYPIA inducers, and efavirenz. (4)
—

innibitars,

e * I ZEPATIER 1 sominstersd wim i . Ihe conuaindicanons:
AND ¢ bavirin siso spply. (4)

ZEPATIER o o fimed dose combination produst containing

hepatiis G vius (HGV) NSSA nfibior, s grazoprevi,
"

s, o
3 an MGV AND
NS34A protease inhibdor. and is indicated with or without  bavirn for » ALT slevations: Perorm hepatic Iaboratory 1631ing pror I NGy
treatmant of chronie HEV ganalypes 1 or 4 infection in aduita. (1) @t Weatment week B, and as cewcaly indicated. For patients
recening 16 weeks of therapy. perform additionsl hepatic laboratory
AND 1estng a1 treatment weok 12. For ALT slevabions on FEPATIER.
» Testing prior o insiation: folicw. i full 18.1)
[ ] [ ] [ ] + Genotype ta: Testing for the presence of wirus wih NSSA = FRISK BSSCOIBIE WA © DAVINN COMTMNABON Ireaiment: If ZEPATIER I8
@) BT Wil LA, e waeings 8nd recautions  for
= Owtain hepatic laboratory testing. (2.1} ribavinin aiso appY. (5.2)
= Recommended dosage: One tablet laken orally once dally with or
s L (2.2) in sutpects receiving ZEPATIER Eﬁ‘m he mos! commonty
Dosage Regimens and Durations for ZEPATIER in Patients with i eiiana of mi ik o thain o Py
tyos 1ot 4 HE it or sethout Cumhasis foeeres i o A8 ity s s o S e
Patient Poputation Troatment Duration

y in
subjects receiving ZEPATIER with ribavinn for 18 weeks, ihe most
Genotype 1o Comeory TepOd Sveris reacione of MOdeale Of BETer ket
Timavmant-natve of PeglFRUREV. (raatir than of equdal 1o 5%) ware anerm and headache (6 1)
S ngnm axparienced wilhoil basing
tability i
T

] ]
To report SUSPECTED ADVERSE REACTIONS, contact Maerck
EEEEEEEE 12 weeks Sharp & Dohme Cormp., & subsidiary of Merck & o, Ine.. st 1877
Ganotype B06-4331 0n FDA ot 1808 FDA1088 r wore i govimedmaich.

Treawnant-narve or PegiFFVREY-

exporienced” yiin baseline NSEA | ZEPATIER +

i W" | rvwnn | 18 wmekn = Co-sdrirstration of ZEPATIER

P " " t R IFRREY.

e
24 recomenandad s ihay mey decremse the plesms concen

\_ Safetyy  Immunogenicity - /

A €3 MERCK
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Preclinical development designs, conducts and interprets
studies that form the scientific basis of the decision to transition
programs into and through clinical evaluation

Establish the safety profile for evaluation in the target patient population.

Determine the safe and efficacious dose based on the understanding of the pharmacology and
pharmacokinetics of the potential new drug

Provide high quality bioanalytical data that enable decisions on progressing therapeutics and vaccines

across the pipeline
Elucidate the intersection of target biology and drug disposition and define the ADME characteristics

needed for clinical success for any modality
|dentify clinical dose, justify dose for special populations or drug interactions and define therapeutic
window through quantitative knowledge integrations

MERCK

14
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Preclinical Development (PCD) - bridging drug discovery and development

ADME & Discovery Toxicology (ADME&DT)

Mission: To influence molecular design to optimize drug
disposition and biological properties that are integral to
efficacy and safety through research and characterization
that translate into differentiated labels.

Q Absorption, Distribution, Metabolism and
Excretion (ADME) and Drug Metabolism
Pharmacology

Q Biotransformation and Distribution (BT&D)

Q Transporter and In Vitro Technologies (T&IVT)
O Biochemical Toxicology (TK) and in vivo PK

Q Discovery BA

Dose

Tissue
Concentration

O Genetic Toxicology (GT) J Absorption
Q In Vitro Toxicology Concaniraton
Q In Vitro Safety Pharmacology L

(Metabolism
& Excretion)

Assume the effect
ofadrug is related

toits cone.

=
|
\J/ \Dstributiun

Pharmacokinetics (PK)
+ Whatthe body does to the

Effect Site
Concentration

Pharmacodynamics (PD)
+ Whatthe drug does to the

body

g
&

Log(Qone)

Regulated Bioanalytics (BA)

Mission: To impact pipeline decisions across all therapeutics
and vaccines by understanding the questions our data seek
to address and developing appropriately targeted
bioanalytical methods and providing high quality
bioanalytical data that enable decisions on progressing
therapeutics and vaccines across the pipeline

0 PK & ADA
O Immunogenicity and Molecular

O Lab Systems and Sample Management

B PCR/Molecular i .
fﬁ*ﬁ‘ﬁl Based | | /C//‘ /
I

~ il (; Al

- | Assays ¢ ‘
Pl = 9. i

a1 az a3

Cell Based i | o
*le oG o v e
RN | et

sssssssss

Flo Cytometry Assays

MRM
Orbitrap

Mass
Automation Spectrometry

€9 MERCK
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Preclinical Development (PCD) - bridging drug discovery and development

Nonclinical Drug Safety (NDS)

Mission: To empower ground-breaking discovery research that influences the development of safe therapeutics, develops insightful safety assessments for clinical
trial safety & flexibility, and delivers the most appropriate commercial label

O Pathology Q In Vivo Safety & Exploratory Pharmacology

» Anatomical Pathology » GLP Safety Pharmacology

» (Clinical Pathology » Investigative In Vivo Safety Pharmacology
» |nvestigative Pathology

Q Investigative Toxicology

O Toxicological Sciences * Immunotoxicology

» Toxicology Operations » Systems Toxicology

» Central Pharmacy » Analytical & Biochemical Toxicology
» Developmental & Reproductive Toxicology

O Occupational Toxicology

Q Program Discovery & Development

» Program Planning and Submissions O Operations

= Discovery Program Leaders (DPL) * Project Planning & Sourcing
» Therapeutic Area Leaders (TAL) » Digital Operations & Innovation

» Compound Leaders (CL) = |nformation Management o
€ MERCK
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Preclinical Development (PCD) - bridging drug discovery and development

Preclinical Development Outsourcing
Mission: To advance MRL'’s therapeutic and vaccine portfolio by proactively developing and leading a network of external partners to generate high quality, timely
and cost effective PCD data

Q Preclinical, NDS, QP2 Sourcing 5 —

-

0 Regulated Vaccines BA Sourcing & oo
SR

O Regulated PK/ADA Sourcing

Q Sourcing Operations

Preclinical Development Strategic Operations
Mission: To generate, advance, and implement best practices that strengthen the broad PCD organization through innovative approaches, drive efficiencies in
internal and external collaborative engagements, and create opportunities to ensure training compliance and professional development of PCD staff and leaders.

Q Facilities and Project Management

Q Regulatory Submissions and Document Management
Q PCD Archives

Q Training Strategy and Compliance

€9 MERCK
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Preclinical Development (PCD) - bridging drug discovery and development

Laboratory Animal Resources (LAR)

Mission: To provide collaborative research support and technical
expertise to research programs while promoting the health, well-
being and responsible use of animals through optimal husbandry
and veterinary care.

O LAR Boston
O LAR South San Francisco
O LAR West Point

\

External Collaborations

Quantitative Pharmacology and Pharmacometrics (QP2)
Mission: To deliver value through optimizing dosage, identifying opportunities
to halt development of undifferentiated assets, and streamlining the
development of promising compounds and biologics utilizing model-informed
drug discovery/development and pharmacokinetics/pharmacodynamics.

TA-Disease + PK/PD Curated Integrated
Knowledge Databases

Platform Disease Models

INPUTS

I OUTPUTS
Y rorbl.

Pl B B integrated form
S

?"0
CLEmElE )

Integrated, mathematical
representation of all inputs

Predictions vs. Observations

Enhanced Decision Making

Mission: To deliver thorough and timely stage-appropriate PCD endorsed reviews for external business
development opportunities across all TAs and assuring optimal transitions towards integration for
agreement(s) with full cross-functional PCD engagement and in partnership with BD&L. e MERCK



Proprietary

|dentifying the Right Target, Right Drug,
Summa ry Right Dose, Right Patient

o PCD plays a pivotal role enabling the pipeline from early discovery through post-marketing
o Largelab footprint for experiment execution
o Invitro assays
o Invivo studies
o Bioanalytical data generation
o We focus on understanding how the biological system impacts the molecule (ADME) and how the
molecule impacts the biological system (Tox)
o We develop models based on our data to enable decisions across the portfolio (target selection, molecular
design and compound selection, clinical study design)
o Collectively, our studies enable the translation of discovery data into clinically safe and effective doses for
patients
o For more detailed information regarding our department and each sub-functional group please visit the
PCD Website
o If you have any questions, feel free to reach out!
« James Schiller - BA - PCD Career Center Steward
 Hillary Regan - PCD Strategic Operations

€9 MERCK
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ADME Introduction

Kerry Fillgrove
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OUTLINE

* Introduction to ADME: Role of ADME in drug discovery and development

« Core functional areas that support ADME

e MERCK €9 MERCK 2

INVENTING FOR LIFE
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Role of PCD ADME in drug discovery and development

0 One of the key role of ADME is to
project dose in human for
potential drug candidates.

Concentration

A For this purpose, detailed

Time

knowledge and thorough
characterization of the
pharmacokinetic and

: My pharmacodyngmlc properties of

g, the drug candidate is required

g dose .

g projection & Q0 ADME provides information to

f—“ _ contextualize safety margins and

Concentration Target Engagement . . .
to inform pharmaceutical sciences
How much drug strategy

is required to

bind and engage
the target ? €3 MERCK 22
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PCD ADME has 4 core areas to achieve Merck's goals of bringing new medicines to patients

coi4

Bioanalytical Science

Biotransformation

In vitro ADME

Quantification of drug in
biological matrices of
preclinical species —
Enables assessment of PK
properties

Quantification of biomarker
in biological matrices of
preclinical species—
Enables assessment of PD
properties.

v

v

Provides metabolite
identification studies to
support optimization or
advancement of drug
candidates.

Studies inform on potential
toxic pathways, DDI and
elimination routes of drug
candidates

Investigates permeability,
metabolic clearance,
transporter efflux/uptake, in
vitro binding to enable in
vitro-in vivo extrapolation of
PK

Victim and perpetrator DDI
liability risk assessment

INVENTING
FOR LIF

PBPK Model
pape Al O

Predictive & Translational
Sciences

Finally, data from
preclinical species and
in vitro sources is
modeled with the end
goal of predicting
outcome in humans

E 23
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QP2 Introduction

Xiaowei Zang
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Xiaowel Zang

My Background Current Role

Merck 2018 to present
« Quantitative Pharmacology & Pharmacometrics (QP2)

« Based in West Point
QV  Infectious Disease & Vaccine
« HIV, RSV, Antibacterial 6

B.S., Biology
Shandong University

Northern Arizona University

M.S., Genetics MERCK K
West Virginia University Personal + Interests
Ph.D., Pharmaceutics 2013-2018 - From Beijing, China

Rutgers University

'  Live in Lansdale, PA
PI: Leonid Kagan — with my husband, son, and a cat
« PBPK Modeling .
® « Hobbies:

+ PK-PD Modeling o - _ _
. Controlled Release Formulation - Trave], Outdpor actlv!tles (h|k|ng, cycling, running)
— Cooking (trying out different recipes)

€9 MERCK




Would you like to use quantitative tools to bring benefit to patients?

‘,é,

Pharmacy/
Pharmaceutical Sciences

)\

Physiology

dx

E = f(xt; Uy, t, 9)

A€ Ve @ CL
At~ (Kp+QV V

Engineering

26
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Propne‘tary

1 "‘Q\

414 Jonoouioet ) 2P,

Right Target Right Dose
Right Drug Right Patients

27
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Vignette 1. Leveraging Quantitative Approaches to Advance Novel Therapies
Across All Stages of Drug Development

Characterize PK, PK/PD relationships, Disease Process

Dose/Exposure- Response (PK/PD
Dose and Exposure Relationship Drug Concentration over Time Curve to define

AUCO-24 Therlapeutic V\Ilindow |

1
0 | o
E
@ 10
40000 2
c 17 - g
2 (8] =2
/ ] = vo0s8
30000 E g
5 21 - ;:
0 0 C :_;_
20000 . 0 z
0 =
=
5 11 - 2
N 0 =
10000 8 U :.(E 0
0 2
0 bl 5
M J J U ! ! ! ! S 02 slope = 7.14e-01
2650 100 0 400 800 s :
= = 193205
Dose (mg) 0 2 4 60 E ¢
[ O 5% Sehée confidence band. ——— Estinated Regression Line | = N= 551
- 0.0

Time . . .
500 1000 18500 2000
DOR Steady State C24 (nM)

To inform label recommendations for Marketed Product .
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MBMA to Support Development of Medicines for

\/ignette 2: Model-Based Meta—Ana|ySiS Treatment of DPN, PHN and Fibromyalgia
(MBMA)

Database: publicly available, summary-level clinical trial data from
74 trials, 26,000 patients, 21drugs across 9 classes

Network meta-analysis

lamofrigine 400 mg/day

=]
=
el
g
=]
oxyeodone 40 mg/day |—e—|
Lo
=
=2
|

tramadol 150 mgiday

; ¥
DUSE"I ttmei .
Jjt
Ernaz.class, Ti).-Dose; ji Effect;, = Eoy + Emax,juss. - : + ¢
AYVij =A;, + f(Ej7xl) + €5 AY:ijt — A+ f( max,class, z) g + €ije ff ijt it class ED5[] drug + DOSEE}-! ED].' P + ttmey ijt
Dose;ji + f(EDso,drug, i) : 50,drug ijt
* sativex 19 mg/day :
* ban=tropine 1.2 mg/day 1
abt-894 12 mg/day :
+* abL-638 200 mgsuay I—e:—l :
gabapentin enacarbil 3600 mg/day I-e-l :
. topiramate 320 mg/day I—e—l :
Average Pain v 7= ey |-e-||aI " o
chan e from gabapentin 1800 mg/day 1 e :?:32‘1
B g I. Y PrOS0I97T1 200 mgiday I—e—rl E g ::p:::zirr‘!:;gics
ase Ine * mirogabalin 30 mg/day 1 e nav1.7
venlafaxine 150 mg/day : g E;:-Did
lacosami ide 500 mg/day : g lsrt‘;' .
— pregabalin 300 mg/day : e t;ic:clic
1
1
1
1
1
1
1
1
1
1]

AAB el
An extension of NMA, taking
AAC into consideration of dose Average pain change from baseine scors
H H =g Drug approved for use by FDA for DPN
ABC - AAC . AAB responses’ IongItUdInaI > Only 1 trial for at least one drug in full dataset
effect and pharmaCOIOgy_ Placebo average pain change from baseline at 12 weeks (-18 points out of 100)

MBMA predicted relative treatment effect at 12 weeks

relative to placebo in diabetic peripheral neuropathy in
Standard of care for benchmarking of internal compound
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Interested? Want to learn more?

mathematical modeling
strategic thinking

communications gy perimental design -t <cience

informed drug development machine le'érﬁﬂi'ng '.
exposure |
pk

pharmacology programming
pharmacometrics

Please contact us! Reach out to xiaowei.zang(@merck.com

30
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Nicole Revaitis

Background CurrentRole

B.S., Biology Joined Merck in 2021
Stockton University
Senior Scientist
PCD Regulated BA
M.S., Biology Molecular Biologist supporting BD Studies and
Rutgers University PCR platforms

PI: Nir Yakoby

Ph.D., Computational and Integrated Biology
Rutgers University

PI:Nir Yakoby :
Areas of Study: Outside Work

» EGFR signaling and its ligand, Gurken . -

« Tissue patterning and morphogenesis during Drosophila Live ',n Franklinville, N,J . , .
oogenesis with my husband, 2 children (Ella:13, Michael:4),

and pets
WuXi Advanced Therapies: 2019-2021 Interests:

» Basedin Phliladelphia « Qutdoor activities (Gardening, Running, Beach)

. Molecular. BlologylGroup o o * Crafting, Dining Out, Traveling

* GMP testing (routine, assay qualification, and validation) « Spectator for kids (Field hockey, Cheer, Soccer) and
for Residual Host Cell DNA, Mycoplasma, and Viral PCR husband (Drag racing)
platforms

€9 MERCK




MERCK RESEARCH LABORATORIES
GLOBAL PPDM BIOANALYSIS

FOR SCIENTISTS DEDICATED
TO PROTECTING HEALTH

: /“5 Global Bioanalytics:
Role and Impact in Drug Discovery and Development

“We try never to forget that medicine is for the people. It is not for the profits.”
—George W. Merck

PPDM = Pharmacokinetics, Pharmacodynamics & Drug Metabolism

€3 MERCK

INVENTING FOR LIFE
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Bioanalytics: Definition and Role in Drug Discovery and Development

Bioanalytics (BA): Quantitative measurement of drug and/or drug effect/response markers in
samples from preclinical and clinical studies

Goal/Impact: Create knowledge of drug and/or PD marker exposure at given time points in relevant
sample types (e.g. serum, blood, saliva, urine, other) to enable establishment of pharmacokinetics and
pharmacodynamics relationship for a given drug in a specific study environment (preclinical animal
efficacy model, PK/PD study, clinical studies)

Global organization with site-based groups
= Discovery BAin SSF, Bos, WP
= Development BAin NJand PA

‘ . Discovery B Development BA
--""'-;"“"T e e (preclinical, clinical) bt Neytruda
Tﬂ {pemisredizumabl
. Injestien -
e B
e
| b
. el
= .

34
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“rQuantitative Bioanalytical Assays In Support of Therapeutics

Pharmacokinetics Pharmacodynamics/Target Engagement

LC/MS LBA LC/MS

Target/Protein Quant.

LBA LC/MS LBA

Time (days)

Immunogenicity
Capillary Electrophoresis LBA Cell-Based

2 Oy
@/ )

CD3/TCR

1000

Serum Conc.(ug/mL)

o
2
IL-2 production
m S
KRS,
C o

o 2 4 6 8 10 12 14
Time (Day)

High fidelity quantitative data are a foundation for model informed discovery and development (MIDD) work and decisions

Proprietary
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Quantitative Bioanalytical Assays In Support of Vaccines and Oncolytic Virus

R N T D

Immunogenicity — Total Antibodies Immunogenicity — Functional Antibodies
LBA Cell-Based

Lummex Bacteria + sera (containing
Correlate of Protection for @% VRNT neutralizing antibodies) + C
pediatric PCV (WHO ELISA) :.%
— ] e .

- 5 e w Panel X Panel Y Panel Z Reteeteetess
: 1"\ N\ :: g ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Fold-rise over Pre-test A DODO0BON
e w—— "3 AlphaLISA | N JESESSSE ool Valency of DENV s
3= \ . Exte Emision : Seropositivity 29000000000¢
* X » § O wf oxperienced D1 028 DS . DBOOODOODOO
. £ . — g -
Gl i e N Analyte
D=5 M ! Wﬁ

e ,&.M !

Data from Dr. Kohberger, WHO 2003

idi Anti-analyt
i .
Alpha Donor Bead AlphalISA T Serotype
Acceptor Bead o o i
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Bioanalysis: The Foundation of Drug Discovery and Development

Small Molecules »

Drug'Discovery and Development
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e Bioanalysis, or quantitative analysis, is used in all programs at Merck
e Liquid Chromatography Mass Spectrometry, Ligand Binding Assays, PCR, Cell-based assays, etc.
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Ligand Binding Assays

Meso Scale Discovery Luminex
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Academic, Regulatory, and Industry Engagement

Contributing to Organizing
New Regulatory External Meetings
Guidance

APA
ICH M10 ASMS
Comments AAPS
on guidances Land O’Lakes

AAPS Meeting on Global  Staff at EMA Discussing Use
Training the harmonization of of DBS

Regulators regulated BA guidelines

Presenting at FDA
programs

Hosting tours for
new FDA sta

O

® American Association of INTERNATIONAL CONSORTIUM f Team at NIFDC
@ aan Pharmaceutical Scientists EUROPEAN MEDICINES AGENCY INNOVATION ¢ QUALITY  Strengthening our relationship with regulatory
sCliNehk MEIPIEINES HEALTH » PHARMACEUTICAL DEVELOPMENT — guthorities in China on vaccine clinical assays
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raining and Skillset for a BA Scientist

A quantitative mindset with training in Analytical Chemistry, Biology, Biochemistry, Cell
Biology, Immunology, Molecular Biology, Engineering, etc.

A passion for new technology and data science

A team player with strong oral and written communication skills as evidenced by
scientific publications and presentations at scientific meetings.

Successfully be able to provide input into the design of experiments to optimize methods,
evaluate new techniques, validate, and trouble-shoot assays and test pre-clinical and/or
clinical samples as needed

Be able to work collaboratively in a fast-paced environment

Communicate results effectively in presentations to stakeholders in partner
organizations or at external scientific meetings, to author technical reports, and to
participate on cross-functional teams

Our ability to excel depends on the integrity, knowledge, imagination, skill,

diversity and teamwork of our Scientists
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Brian Vega

) Background Current role at Merck Interests/Other

University of Notre Dame
B.S. in Biology

Rutgers University
Ph.D. in Biomedical Sciences
Infection, Immunity, & Inflammation

« Pl Scott Kachlany
« Studied mechanisms of
leukotoxin-mediated cell death

RUTGERS

School of Dental Medicine RSDM, Postdoctoral fellow
Leukotoxin as a therapeutic
agent for treatment of Crohn’s
disease and Ulcerative Colitis

Actinobac Biomed, Inc.
Nonclinical Consultant
Pharmacology and

. L
toxicology support for ®
IND filing

/]ctinobac
iomed

. Inc.

Joined Merck in 2020 at West Point

Live in Conshohocken, PA

Investigative Toxicology

Immunotoxicology Group * Grewupin North Jersey

NDS lead for pseudoanaphylaxis de- Hobbies:

risking strategy * Running

Mechanistic investigations lead * Travel |
evelop animal models for . Beach

immunotoxicology assessments + Avid College Football fan

Provide SME input on drug hapten
immune activation and T-cell
activation

GO IRISH GO

PLAY LIKE

Program development support
+ Discovery Program Leader
« Compound Leader

€9 MERCK
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NDS Mission: Discovery and Development of Safe Therapeutics

Values High ethics and compliance

Micsion Innovation through Develop insightful safety
ground-breaking research assessments
De-risk and
) Advanced in advance Future focused Enable clinical Deliver most Seek
Our actions vitro, in vivo, mechanistic usage of digital appropriate regulatory

velopment e
developme clinical label endorsement

in-silico models understanding technologies
of toxicity

€9 MERCK
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Our Integrated and Coordinated Organization Provides High Quality
Risk Assessment

Discovery

Development

Post-Marketing

Targgt ID. and TargeF |c.>r.of|le Preclinical Phase 2b Phase 4/5
validation definition

PCC Approval WMA Approval

Discovery Team Early Development Team Product Development Team

Communication is the key to success

NDS Discovery Program Leaders (DPL) NDS Compound Leader’s (CL)
dedicated, embedded at Discovery sites from all NDS functions and sites

Therapeutic Area Leaders

_ Labs, Operations and Project Management are the

T T ———— foundation
Information Management Genetic Toxicology evelopmental and Reproductive

Toxicology

Anatomic Pathology Clinical Pathology Programégz;?r':;atlon and

Central Pharmacy

Planning Toxicology

Safety and Exploratory . . :
Pharmacology In Vitro Safety Pharmacology Occupational Toxicology

Digital Operations & Innovation

Toxicokinetics Immunotoxicology Systems Toxicology AL tlg_zt(?ég;ogc;emlcal Té?(i\c{:)ﬁg(;y e MERCK

45
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NDS Enabling Drug Development

Help to Select Best Drugs, Cheaper, Faster

- Maximize safety attributes of successful Preclinical Candidates
(PCCs)

Help to Keep the Right Drugs Alive
 Implement effectual development strategies and effectively
communicate risk assessments

Learn From Failures
* Application of learning from tox-related drug failure

Help Shape the External Environment
* Drive requlatory change through external scientific and
requlatory engagement

€9 MERCK
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NDS Encouraging Growth through Scientific Contributions

- T T T '. O ) S A . .
Translational Safety Biomarkers of Kidney Injury : o =22 USCUniversity of
CRITICAL PATH Sean P Troth !, Katerina Vlasakova 2, Shashi Amur 3, Rupesh P Amin 2, Warren E Glaab 2 U C lences \Y S( )uthcrn Cilllf()rnlll
I N S T I T U T E University of the Sciences
Application of a Rat Liver Drug Bioactivation Development and Application of a Transcriptomic
Transcriptional Response Assay Early in Drug Signature of Bioactivation in an Advanced In Vitro
Development That Informs Chemically Reactive Liver Model to Reduce Drug-induced Liver Injury
Metabolite Formation and Potential for Drug- Risk Early in the Pharmaceutical Pipeline
induced Liver Injury y p
e PROGRESS ® HOPE omes ) Monrae 1 Keith @ Tanis 2, Alexel A Poctelezhnikov 2, Truyen Nauyen Wen Kang ', Alexei A Podtelezhnikov 2, Keith Q Tanis 2, Stephen Pacchione ', Ming Su ',
e
Z(I):xdw\pl?:r:rbfuuvn?;",a };aa\?s:iibhjli:ra V‘T“'r,n;(::ci j}ogn:;)rnawvaf:yF?a:?;m; safety Frank D Sistare
’ ® Pharmacology
% HESI - . : Saciety DRUG METABOLISM
\ TOX|coIog|caI Sciences FASPET AND DISPOSITION Northeastern University || 5 [RSRGESIURGRGE | S5 I
l PhD Education &7 LIVERPOOL | IHataRs
: » IHE JOURNAL OF PHARMACOLOGY
/. \ | innovative SO I ‘ %oc!et)ll of Chemlcal ’-'::Q.ASPET AND EXPERIMENTAL THERAPEUTICS I SEE Massachusetts
y medicines oxicology I I Institute of
initiative R i Technology
— L esearchin
ournal o [ .
. . . ournal of Pharmacological and
Medicinal Chemistry Tomqv J . : & The LEADERS Program
l TOXI COloglcal MethOd S Partnerships in Research and PhD Education

A — o
> = |
External Consortia Publications & Awards Academic Collaborations
& Partnerships & Internships

€9 MERCK
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Animal Immunology
Biology Science Toxicology
Zoology Pharmacology
Business Molecular
Biochemistry Biology
Veterinary . Data Science
Pathology Analytical
Management

Bioinformatics -
0_0 MERCK
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Career Opportunities at Merck

Kerry Fillgrove
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MRL Intern/Co-op Program

Intern/co-op positions in 4 states (CA, MA, NJ, PA)
Program is open to undergraduate and graduate students
Internship: 10 - 12 week assignments between June and August
Co-Op: 4 - 6 month assignments throughout year
Intern job posting available late fall with offers extended before April
For more info visit:
Final interview conducted by phone
Merck covers travel expenses between school & Merck. Intern/co-op responsible for housing

Lo € MERCK


https://www.merck.com/careers/student-opportunities.html
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The MRL Postdoctoral Program

Program launched in 2012

— Around 60 postdocs at any time, across all Merck sites

— 30-36 new postdocs added each year - up to three years duration
for each postdoc

Original research projects in Merck Labs

— Related to Merck’s discovery and development work, but pre-
competitive/non-proprietary projects

— Obijective is high profile publications and presentations by the
postdoc

Provides immersion for the postdoc in collaborative
Industrial research teams
— an academic focus in a commercial environment

Positions posted January-March

Postdoc destinations - over
140 alumni have graduated
from the MRL postdoc
program

Academia

€9 MERCK
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Finding and Applying for MRL Positions

Finding open positions:
Merck website: https://jobs.merck.com/us/en

LinkedIn: https://www.linkedin.com/company/merck/careers
Twitter: @MerckIMInspired

Resumes and applications are only processed and screened through our
online Workday portal

You will receive a confirmation email when your application is submitted

e MERCK €9 MERCK 2

INVENTING FOR LIFE


https://jobs.merck.com/us/en
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https://twitter.com/MerckIMInspired
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Contact Information for Merck Participants

Kerry Fillgrove, Ph.D.

Nicole Revaitis, Ph.D.

Brian Vega, Ph.D.

Xiaowei Zang, Ph.D.

Absorption, Distribution, Metabolism, and
Excretion (ADME)

Bio-analytics (BA)
Nonclinical Drug Safety (NDS)

Quantitative Pharmacology &
Pharmacometrics (QP?2)

kerry fillgrove(@merck.com

nicole.revaitis@merck.com

brian.vega(@merck.com

xiaowei.zang(@merck.com

€ MERCK o e,

INVENTING FOR LIFE
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Breakout Sessions

Three major topics but please feel free to discuss any topics you would like
e General Question about Merck — All
e Applying for Jobs at Merck, Resumes, Networking & beyond - All
 Whatis our role in ADME and How do we interact with our partner functions at Merck? - Kerry
e Whatis our role in NDS and How do we interact with our partner functions at Merck? - Brian
 Whatis our role in BA and How do we interact with our partner functions at Merck? - Nicole
 Whatis our role in QP2 and How do we interact with our partner functions at Merck? - Xiaowei
* Interview tips from hiring manager — Kerry
 Employee Business Resource Groups (EBRG) — Xiaowei
* Internship/Post-doc — Brian/Xiaowei

€9 MERCK
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THANK YOU FOR YOUR PARTICIPATION!

s



	Slide Number 1
	Agenda
	Slide Number 3
	Slide Number 4
	Major US Research Sites and Therapeutic Focus
	OVER 150 DISCOVERY AND EARLY DEVELOPMENT PROGRAMS
	DISCOVERY SCIENCE AT MERCK
	Slide Number 8
	Slide Number 9
	PCD Overview��Kerry Fillgrove��
	Kerry Fillgrove

	What we do…
	Drug Discovery Challenge: Design With The Patient In Mind
	Preclinical development designs, conducts and interprets �studies that form the scientific basis of the decision to transition programs into and through clinical evaluation
	Preclinical Development (PCD) – bridging drug discovery and development
	Preclinical Development (PCD) – bridging drug discovery and development
	Preclinical Development (PCD) – bridging drug discovery and development
	Preclinical Development (PCD) – bridging drug discovery and development
	Summary
	ADME Introduction��Kerry Fillgrove���
	OUTLINE
	Role of PCD ADME in drug discovery and development
	PCD ADME has 4 core areas to achieve Merck's goals of bringing new medicines to patients
	QP2 Introduction��Xiaowei Zang���
	Slide Number 25
	Would you like to use quantitative tools to bring benefit to patients? 
	Slide Number 27
	Vignette 1: Leveraging Quantitative Approaches to Advance Novel Therapies Across All Stages of Drug Development
	Vignette 2: Model-Based Meta-Analysis (MBMA)�
	Interested? Want to learn more?
	BA Introduction��Nicole Revaitis���
	Nicole Revaitis

	Global Bioanalytics: �Role and Impact in Drug Discovery and Development�
	Bioanalytics: Definition and Role in Drug Discovery and Development 
	Quantitative Bioanalytical Assays In Support of Therapeutics
	Quantitative Bioanalytical Assays In Support of Vaccines and Oncolytic Virus
	Bioanalysis: The Foundation of Drug Discovery and Development
	Bioanalytical Platforms (examples)
	Academic, Regulatory, and Industry Engagement
	Training and Skillset for a BA Scientist
	NDS Introduction��Brian Vega��
	Brian Vega
	NDS Mission: Discovery and Development of Safe Therapeutics 
	Slide Number 44
	Slide Number 45
	NDS Enabling Drug Development
	NDS Encouraging Growth through Scientific Contributions
	Slide Number 48
	Career Opportunities at Merck
	MRL Intern/Co-op Program
	The MRL Postdoctoral Program
	Finding and Applying for MRL Positions
	Contact Information for Merck Participants
	Breakout Sessions 
	Slide Number 55

