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Merck KGaA, Darmstadt,
Germany holds the rights to the
name and trademark “MERCK"”
internationally, except for the
United States and Canada

We
afe

NMRNC K

Every day, our more than 62,000
employees work in 65 countries
to make a positive difference to
millions of people’s lives by creating
more joyful and sustainable ways to

live.
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In the U.S. and Canada we operate as EMD
Serono in the Healthcare business,
MilliporeSigma in the Life Science business, and
EMD Electronics in the high-tech materials
business.
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Healthcare

co help
patients.

In Healthcare, we are united by our
purpose: To help create, improve and
prolong lives — as one for patients.

This purpose reflects the way we think,
act, care and succeed as a global team.

5 Who We Are | Merck 2025



Healthcare

our
_eXpertise

Our portfolio addresses therapeutic areas such as:

# @ Neurology & Immunology

| 7
yl l’*“' 6 Oncology
7

‘l
} Q Cardiovascular Metabolism
j and Endocrinology

) Fertility

6 Who We Are | Merck 2025


https://www.merckgroup.com/en/expertise/our-businesses/healthcare.html

Overview of Biologics Discovery
Three Sites for Biologics Discovery

Darmstadt, Germany
* Phage Display

* Yeast Display

 ADC

e Microbial & Mammalian
Expression

e Research Informatics

m Yavne, Israel
* Yeast Display
* ADC

Billerica, USA
« B-cell Cloning n

* Yeast Display
* NGS

¢ Mammalian
Expression

 Research
Informatics

‘ D360 in NBE & ADC Discovery at Merck | Nov. 2025 MERCK




From small-molecules to biologics and ADCs
Quick overview of identifiers and abbreviations

New Chemical Entity
(small-molecule)

Merck Chemical Entity
New Biological Entity

Antibody-Drug Conjugate

Protein Purification Batch

Merck Biological Entity
(Unique Substance Identifier)
aka. APP = Actual Product Protein

Research Operating Procedure

Biologics Research All-In-One
Genedata Biologics @ Merck/EMD

‘ D360 in NBE & ADC Discovery at Merck | Nov. 2025
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Free Antibody y

NBE / MBE
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* -
oL

Toxic Linker-
Payload Warhead
. J
NCE / MSC

=

Conjugation

- x

~ADC / MBE _
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Antibody-Drug Conjugates
Structure and mechanism of action of ADC

4 A
N %
DAR=0
L Free Antibody )
( N

»*
T
»*

Toxic
| Payload

H—

>

Linker-

Warhead y

-

Conjugation
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(

-

DAR=1

\

9> %

-all-

DAR=4

ADC
J

DAR = Drug to Antibody ratio

N S 'I "
s 41 (6)
) L\ ) — Cell death
Binding to ¥
cell-surface
antigen

(2) , W
Endocytosis of f{-;_ﬁi
ADC-antigen
complex

*
- * . *
(4)
Release of
(3) active payload
Lysosomal degradation

Protein & Cell, 9(1), 33-46, 2018
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Research Data Landscape

Orchestration of Data from different streams

- )
| NBE, NCE, ADC O
definitions
° and 00
automated calculation Biological Results Arena360
of in silico properties in vitro, in vivo, in
silico, ..
- )
Genedata <C‘> Bio-Assay Result Posting Retrieval of Entity
SCREENER ey
— Definitions and
__Biorails Research Bioloagical R It D360
~Bg® C S iological Results
LA ADC Portal
ROP * \ , Findable NBE Data Portal
ELN N —— .
uﬂccessmle
Characterization C BInteroperabIe
C Analytics Result Postin Entity Definition n Reusable
Q - 2 ~BRAIN and Results
Mass Spec N’
MBE and PPB
registration BRAIN, Genedata Biologics @ Merck/EMD

Genedara‘ >
BIOLOGICS C

D360 in NBE & ADC Discovery at Merck | Nov. 2025

ROP, Research Operating Procedure: describes method and obtained results
MBE, NBE substance = APP

Arena360 Web-portal to the Research Database @EMD
D360, Spotfire Data Visualization & analytics platforms

MERRUK



Data Retrieval for Informed Decision Making
D360 - Quick Overview

@ Outs View Kinane L0 Eaamgle [2] -
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NBE Data Portal in D360
Putting complex molecule assay data in context

Batch & Substance Func. QC Assays In silico Chain & Feature Sequence Alignment
Data Assays Preds. Sequences (for SAR)
A
ROP64003 ROP64003 ROPA3006 In Silico . .
KD (uM) (=% | Analytical SEC | Analytical SEC Predictions - MBE Chain Features MBE Chain Features HCDR1
MBE Code ngnéia; MBE Format | MBE Alias _=. o P M%EC oy | o Mear‘l_ o F;rrntan—_Sal Feature AA Sequence Feature AA Sequence
° L Resutﬂ?Groupiﬁg:l R»:gglrteg?gﬁsigg J :ﬂf:es TE LT BT TELm s ST Sequence Alignment
Code- null Code- null % Salubility (%) Feature Mame Number: 1 Feature Mame Number: 1 . ; .
MBE PPB 0.209 93.400 6.600 41.790 MBE- I
1M 11 11 11
MBE PPB 0.013 92.600 7.400 42.600 MBE- i H
11 11 11 11
MBE PPB 0.006 94.700 5.300 42.060 MBE- I
11 11 11 11
MBE PPB "l 0.003 90.900 9.100 42.470 MBE- i H
11
MBE PPB . 1.400 42.200 MBE- I
11
MBE PPB 1.800 42,610 MBE- l
11
Data originate from BRAIN
Data from the RDB
12 D360 in NBE & ADC Discovery at Merck | Nov. 2025 MQRCK



D360 ADC Portal

ADC - Why Dedicated Portal?

SERLIQWNEY SVALGUIET TCLCHL R4 AL (IR RADWLCINOE REPIGIOR
FAQESLGNIA LLITTRADNE UELDYYCRER JASHSARG SOTEVIVILE TeadPsyiey
POSSESLLAR BATIAITEDY P PEes i Ale RARTSIW AT Sy TIARNGE NRAYRAT N
SRS SN TR GSTRERTIAR RTTENOLEE DPRLNDSE Tl ICaVEG
VESROAYVN WIRITFERGE PSIBATIONG SIVIFAAL RUTIDWIIA LGFSLALESY
AYE ROUGEYETY GOOETTVE ANTROEINE PLACCRAATS ZTARGILY

VEVINE IRt QRe SIFANIALT W
PRI YRS ATRGIFREDG WITLPRGR B WIR
PRV T viTM (DT OGPELY GRS IRGEE

FRSTE AUEKE ST
¥ MNERENYT GCUATRTERA

warhead

~

5 ot

S

Linuel‘+pagload/
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ADC Group has unique needs
due to..

MBE- . Profile over both:
[elele]]
= Whole Molecule

» Constituent parts

Incorporate results from
pre-cursor molecules

Both direct & Indirect
ancestors

Small molecule assays for
conjugated molecules

MBE assays for whole
molecule and antibody




D360 ADC Portal — Data Presentation Layer
Two Views over ADCs - Single Row vs Multi Row

MBE Conjugation | Linker+Payload Linker+Payload rhead MS Warhead Linker MS Linker Handle 1 MS Handle 1
Choose Data Category X REBCed BEEllas Format Site(s) MS Code Structure Entity Structure Entity Structure Entity Structure
T Information
Please select the desired data category for your query. interchain
The data category describes the primary record type that cysteines
will be retrieved when the query is run.
7 Scientific Data b
HE_Q295 msc
NCE NBE i HTSEval Only for testing MQUEST -
4 Y
Antibody-drug conjugates (single row per PPB) HE G268 MSC- b :
- 1
R N — /
Antibody-drug conjugates (multi row) interchain
cysteines
Advanced Categories:
Antibody-drug conjugates (multi row) v ‘ ‘ Select ‘ ‘ Cancel ‘ -9 ::::tr:i:anl:
HC_Q295 Msc b
. . Conjugation : . .
. Conjugation Conjugation Conjugated MS Conjugated MS Entity b
PPB Code, PFB Alias MBE Format K Component Type Component Type Entity Structure MsC
- - A
e fescribe e | O B ow per AL 5
- - 0 gated compone
: Frrd ' O
_ od O |2 ed in ca
EEB- U e Jjd U inker+Payload bp
DONE p bdbp%
I T s \\_._ p
el IgG | 1| Linkerspayioad & db ] Qoo
9 cysteines 1 4 p bp : QC%Q
1 1 -
i i B
interchain i N B
1
19G cysteines I 1| warhead p Q [ 5 _
: ’ o vl 5
e e e e e e e e o o e e e - Ms
S TR ey _
interchain | b 1 e} - p%ﬁ%
o e | | e [ | S0 ) [ 3eS -
-
1 1
1 - .
I 1
~ Lo B | e |
cysteines
N vs \ S J MERUK
S ] ——————————— T ————————— o ——— i —————— - - -




D360 ADC Portal — Data Presentation Layer

Molecule Hierarchy Information

Ancestor information covers...

= All hierarchy levels from parent(s)

through to root(s).

= Direct and indirect ancestors

» I.e., assay results of all

ancestor molecules

ROP60111 ADC

Ma';]m:| H Mee |
pre il g pre-H Q
Level 2 l
'y 'Y
Level 1 Q a
g 9 g 9
*x Parent Parent
H mee{ | " H Mee{ | A
Q rre il H T pre- N H
N )?%2
Level O MBE‘:?& A

15
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eEior Ancestor Directly
MBE PPB Ancestor Ancestor Ancestor . is Ancestor or
Code | Code MBE PPB Level Pa::m'? Parent | is Root? | Indirectly
‘ Sibling? Related?
Direct Ancestors Indirect Ancestors
MBE- PPB- 10(Y N N Direct
MBE- PPB- 1.0]Y N N Direct
MBE- PPB- 10N Y N Indirect
MBE- | PPB- | MBE- PPB- 10N Y N Indirect
MBE- PPB- 10| N Y N Indirect
MBE- PPB- 10N Y N Indirect
MBE- PPB- 20|N N Y Direct
MBE- | | PPB- 20N N Y Direct

Results of Parent

Molecules




e
*..

7
root W,

Profiling based upon Ancestor Molecules

mee[ ] mMmee ]
rreillE rre-HIN |
H  ADCs may be built-up from multiple
Level 2 pre-cursor molecules
l * Results pertaining to pre-cursor molecules
g ) may be used in assessing / profiling the final
%A’ ADC.
H = u Value of "Direct” and “Indirect” Ancestors
Level 1

* In cases where experimental results are
lacking for immediate pre-cursor molecules

mee{ |

| H rrelN u

* results associated with the sibling molecules
of the pre-cursors may be used.

One of two immediate
& direct precursor

molecules.



ADC Data Portal in D360 - The solution

The ADC portal contains a comprehensive, ADC-specific data dictionary.
This allows users to easily find all data associated with ADCs, their components and related entities.

PPB Code |pre-IEN I Brain Project Code PRI MBE Code | mpE- I I MBE Monomer Seq Namef_ponom.er_maﬁ-il
(., ufj MSC Batch e = T 'nm-,— MBE Monomer Length!r sszl Monomer Mw

-- @ Antibody-drug conjugate (single row) ADC  ParentPPB  RootPPB Warhead ,_!"EE-_‘!_ IBE Monomer: 5"‘“’“"5’_].

" l_j Ancestry information BxPC-3 Rockland E 0.500 | 'E 2870 ©° MBE created by :':r'd MBE Monomer SequencetSJi j

.A u'j MBE information o . '[ TP — H MBE Complex Seq Name Elv.;:gm lex_MBE- -!

,, qr'] PI’O-ECtS AttrIbUtes Of the - :4 0.028 :4235? = S L MBE Complex Length | 1:25 Com1pIex Mw
&g Top ADCs + related — PR By ™ ey
(E]El;] ADC Results prOjeCtS & TPPS MBE Complex Sequence (S) : i

; 3 ADC Warhead L

u'j SREA (Effect(%)  Effect(¥)  Effect(¥)  Effect(¥) Tl (Effect(%) Effect(%) Effect(%) Effect (%) |
& Ancestor PPB ColNENN ol NN CoUSSNE Cof MU Gosage ) CorNEN CoUNNN CotfNN CUBEN Dosege )
=] ADC BRAIN Lab Results __} s - e S—
E_j ADC PPB S, 760 0.026 | 990 : Example D360
- I 3 495, 98.5 99.0 0.003 3 w -19.0 478 7 .. 968 n 997 . .
‘ () Ancestor PPB ) 4 478 9838, 99 0010 ||a_| o _ fo rm, pU|||ng N
Bu ADC Results for Small Molecule Conjugate Sl $0 "« HET w 04 . 0T |t | d t t
& (J Handle B a0 * -0, Mulitipie data Sets
--ﬂ,j Linker+Payloag Assay results for all Filtered: 0of4 | | Fi from the
\ V 'l'j Warhead * ADCS Site Site Conjugation Ste  Handle 1 MS  Handle 1 MS Entity Structure  Linker+Payload  Linker+Payload MS Entity Struct d iCt| 0 n a ry .
- ADC-Components G o™ o e
- Ancestor molecules ; ) Yo
1 A 0




ADC Portal in D360
Insights to drive ADC discovery

®H =@ o'._ . ;»c;;a.si%'s:.\;'a AFQ|E % YO i 1 aia v VElO @A -2 -j=- 32 ) VIEEZe <
| Spreadsheet X _,E3*.'_'_*2‘._'.?f;f‘_'ln?;_‘:v;‘k9._"2-5":1*’_':’-2:_':9.":.-_'f"_
PPB Code Glyph S‘:'Bfto Linker+Payload o _ * | Sequence Alig | ¢ | | 28 mt
n " s 5 [ pre m— *# f s :_:: .
« The "D360 ADC Portal" is a g o s -
dedicated portal with two Y £ n
fl avors. 6 |ero R u %: "
One Batch per row = C = -
‘ o8 L 1
n PPB s
?)nde Conjugate per row il (: ’ = 2
J g p x ! ’] Choose Data Category
Designed to meet the & $ )| |[ Information
specific needs and N il « a e ey
Cha”enges |n Support Of our 3 y will be retrieved when the query is run.
- C Scientific Data Domain
Antibody-Drug ConJ_u_g_ate S| — H NCE NBE i ADC Portal ; HTSEval Only for testing MQUEST
(ADC) molecule activities. X C
‘*‘é 9 Antibody-drug conjugates (single row per PPB)
100 ) EPE- .
H £ Antibody-drug conjugates (multi row)
1 I eec. kﬁ'# Advanced Categories:
a ) : Antibody-drug conjugates (multi row) v | Select | Cancel QJ
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D360 for NBE/ADC Discovery
Challenges and Opportunities

O Wide Diversity and Complexity of
ADC Constructs

O Support for sequence-based filters
in queries

0 Sequence Viewer: annotations and

custom numbering schemes

d More functions for sequence columns

19 D360 in NBE & ADC Discovery at Merck | Nov. 2025
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D360 for NBE/ADC Discovery
Challenges and Opportunities

O Wide Diversity and Complexity of
ADC Constructs

d Support for sequence-based filters
in queries

d Sequence Viewer: annotations and

custom numbering schemes

d More functions for sequence columns
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| P | Payload/Warhead

Linker
Handle
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D360 for NBE/ADC Discovery
Challenges and Opportunities

O Wide Diversity and Complexity of
ADC Constructs

d Support for sequence-based filters
in queries

d Sequence Viewer: annotations and

custom numbering schemes

d More functions for sequence columns
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D360 for NBE/ADC Discovery
Challenges and Opportunities

O Wide Diversity and Complexity of

ADC Constructs Payload

d Support for sequence-based filters
in queries

d Sequence Viewer: annotations and

custom numbering schemes

d More functions for sequence columns
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D360 for NBE/ADC Discovery
Challenges and Opportunities

O Wide Diversity and Complexity of
ADC Constructs

d Support for sequence-based filters
in queries

d Sequence Viewer: annotations and

custom numbering schemes

d More functions for sequence columns
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CERTARAC

Parent - Child Relationship

Numbering or Hierarchy established for children

ADC

Children are equal

Linker/Payload 2

ID00098 1D00102 IDO0103

Data Category (What is a Row?)

Design a specific data category containing multiple concepts
Multi-entity record

Full ADC
Linker/Payload
A row is an ADC
Single entity record I Linker |




D360 for NBE/ADC Discovery
Challenges and Opportunities

d Wide Diversity and Complexity of
ADC Constructs

d Support for sequence-based filters
in queries

d Sequence Viewer: annotations and

custom numbering schemes

d More functions for sequence columns
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v [OTarget Protein

<

Antibody Working Group

19G (Sequence & Structure) Oshow & X% | o,
Heavy Chain, Light Chain Length, LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, HCDR3 o

Details for selected Query Band(s)
Sequence & Structure Sequence Constraints
Search settings

[JKeep in Logic (] Expose in Widget ST
Sequence
(@ Exact
QO Similarity >= 70 |<

Gap Penalty: (max 10)
Introduction: 3

O

Per position gap extension: 1

@ ChEMBLId

@ Description
v [ Sequence & Structure
3¢ 19G
A scFv
3¢ ADC

Sequence Constraints

Features

1~ [ Light Chain LCDRI1

@Light Chain Length drdlrteren LCDR2

O Numbered sequence
> @) LcoRr3

3 Heavy Chain Add Criterion ) HCDR1

> [)HCDR2
HCDR3



o
D360 for NBE/ADC Discovery

Challenges and Opportunities

Antibody Working Group

IMGT Kabat Chothia Martin AHo

0 Wide Diversity and Complexity of

ADC Constructs E I v L T|Q|s P G | T L 5 L 5 P G E R | A T L 5 C

Q Support for Sequence-based filters 24 |25 | 26 |27 | 28 | 29 | 30 |31 |32 |33 |34 |35 36|37 |38 |39 |40 | a1 | a2 | a3 | aa | a5 | 46
- N 5
IN queries

d Sequence Viewer: annotations and

custom numbering schemes

A More functions for sequence columns
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D360 for NBE/ADC Discovery
Challenges and Opportunities

d Wide Diversity and Complexity of
ADC Constructs

d Support for sequence-based filters
in queries

d Sequence Viewer: annotations and

custom numbering schemes

d More functions for sequence columns

26 D360 in NBE & ADC Discovery at Merck | Nov. 2025

7
ExtractSequenceRange
ExtractFeatureByName

Coalesce
Concatenate
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