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Publication of Merck KGaA, Darmstadt, Germany. In the United States and Canada
the group of companies affiliated with Merck KGaA, Darmstadt, Germany operates
under individual business names (EMD Serono, Millipore Sigma, EMD Performance
Materials). To reflect such fact and to avoid any misconceptions of the reader of the
publication certain logos, terms and business descriptions of the publication have
been substituted or additional descriptions have been added. This version of the
publication, therefore, slightly deviates from the otherwise identical version of the
publication provided outside the United States and Canada.
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Disclaimer

Cautionary Note Regarding Forward-Looking Statements and financial indicators

This communication may include “forward-looking statements.” Statements that include words such as “anticipate,” “expect,” “should,” “would,” “intend,” “plan,” “project,” “seek,”
“believe,” “will,” and other words of similar meaning in connection with future events or future operating or financial performance are often used to identify forward-looking statements. All
statements in this communication, other than those relating to historical information or current conditions, are forward-looking statements. We intend these forward-looking statements to
be covered by the safe harbor provisions for forward-looking statements in the Private Securities Litigation Reform Act of 1995. These forward-looking statements are subject to a number
of risks and uncertainties, many of which are beyond control of Merck KGaA, Darmstadt, Germany, which could cause actual results to differ materially from such statements.
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Risks and uncertainties include, but are not limited to: the risks of more restrictive regulatory requirements regarding drug pricing, reimbursement and approval; the risk of stricter
regulations for the manufacture, testing and marketing of products; the risk of destabilization of political systems and the establishment of trade barriers; the risk of a changing marketing
environment for multiple sclerosis products in the European Union; the risk of greater competitive pressure due to biosimilars; the risks of research and development; the risks of
discontinuing development projects and regulatory approval of developed medicines; the risk of a temporary ban on products/production facilities or of non-registration of products due to
non-compliance with quality standards; the risk of an import ban on products to the United States due to an FDA warning letter; the risks of dependency on suppliers; risks due to product-
related crime and espionage; risks in relation to the use of financial instruments; liquidity risks; counterparty risks; market risks; risks of impairment on balance sheet items; risks from
pension obligations; risks from product-related and patent law disputes; risks from antitrust law proceedings; risks from drug pricing by the divested Generics Group; risks in human
resources; risks from e-crime and cyber attacks; risks due to failure of business-critical information technology applications or to failure of data center capacity; environmental and safety
risks; unanticipated contract or regulatory issues; a potential downgrade in the rating of the indebtedness of Merck KGaA, Darmstadt, Germany; downward pressure on the common stock
price of Merck KGaA, Darmstadt, Germany and its impact on goodwill impairment evaluations; the impact of future regulatory or legislative actions; and the risks and uncertainties detailed
by Sigma-Aldrich Corporation (“"Sigma-Aldrich”) with respect to its business as described in its reports and documents filed with the U.S. Securities and Exchange Commission (the “SEC").

The foregoing review of important factors should not be construed as exhaustive and should be read in conjunction with the other cautionary statements that are included elsewhere,
including the Report on Risks and Opportunities Section of the most recent annual report and quarterly report of Merck KGaA, Darmstadt, Germany, and the Risk Factors section of Sigma-
Aldrich’s most recent reports on Form 10-K and Form 10-Q. Any forward-looking statements made in this communication are qualified in their entirety by these cautionary statements, and
there can be no assurance that the actual results or developments anticipated by us will be realized or, even if substantially realized, that they will have the expected consequences to, or
effects on, us or our business or operations. Except to the extent required by applicable law, we undertake no obligation to update publicly or revise any forward-looking statement,
whether as a result of new information, future developments or otherwise.

This quarterly presentation contains certain financial indicators such as EBITDA pre exceptionals, net financial debt and earnings per share pre exceptionals, which are not defined by
International Financial Reporting Standards (IFRS). These financial indicators should not be taken into account in order to assess the performance of Merck KGaA, Darmstadt, Germany in
isolation or used as an alternative to the financial indicators presented in the consolidated financial statements and determined in accordance with IFRS. The figures presented in this
quarterly statement have been rounded. This may lead to individual values not adding up to the totals presented.
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Objective
Becoming a global specialty innovator in Immunology and Oncology
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Strategy

On track to deliver on pipeline ambition: 2bn EUR by 2022
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+ Organic growth for
23 consecutive quarters
« Commitment to at least
stable organic sales until 2018
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Agenda
Innovation focused on two major areas: Immunology + Oncology

Cladribine Tablets

Evobrutinib

Portfolio (DDR)
I0 Bi-functionals

Merck KGaA
Darmstadt, Germany




Immunology
Strategy anchored on leadership in selected disease areas

Sustain Build additional New
leadership Al pillars frontiers

o - OA DISEASE
Indications MS Lupus Al MODIFICATION
LEADERSHIP CoRE Focus INDICATIONS . -
SSc-ILD
FIBROSIS

Rebif: a pioneer

Marketed/
Filed assets Cladribine tablets:
in registration

.
Clinical : Abituzumab
pipeline ituzuma

Pre-clinical Strong Discovery Engine
pipeline 2 /1=
Acronyms: Al: Autoimmune | SSc-ILD: Systemic Sclerosis-associated Interstitial Lung Disease Meer KGaA
Darmstadt, Germany




Agenda
Innovation focused on two major areas: Immunology + Oncology

Cladribine Tablets DNA-Damage Response
: S— ' Portfolio (DDR)
-  —_ = — ——————ﬁ
Evobrutinib IO Bi-functionals

Merck KGaA
Darmstadt, Germany




Cladribine tablets supported by 10,000 patient years of
experience collected over 13 years including an 8 year safety registry

f T T T T T T T T T T T T T
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
I I I CLARITY EXT Phase lllb, RRMS

CLARITY Phase Ill, RRMS
(N=1326) (N=806)

2 years 2 years

Over 2,000 patients
included in the clinical programme,
exceeding 10,000
patient-years of experience

ONWARD Phase lIb, active relapsing MS

(N=172)
2 years

ORACLE-MS Phase llI,
first demyelinating event (N=616)

PREMIERE safety registry, patients from Cladribine tablets clinical studies
(N=1,133)

8 years

CLARITY: Giovannoni G et al. N Engl J Med 2010;362:416-26; CLARITY EXT: Giovannoni G et al. AAN 2016 [P3.028]; ONWARD: Montalban X Meer KGaA
et al. AAN; 2016 [P3.029]; ORACLE-MS: Leist TP et al. Lancet Neurol 2014;13:257-67; PREMIERE registry (NCT01013350) [clinicaltrials.gov] Darmstadt, Germany



Cladribine tablets could become a relevant therapeutic option in RMS1?

o HIGH
Cladribine tablets kinase-to-phosphatase

\ ratio

>
Unique L\ 'm[m/g/

targeted oo e I
mechanism
of action
: \
Relapses Active T2
80% 62%
relapse free lesion free
Efficacy
profile2 NEDA
47%
T1 Gd+ 6-month

confirmed EDSS
91%
progression
free

87%
lesion free

Giovannoni G et al. Lancet Neurol 2011;10:329-37

YERR 2

Week 1 Week 1

No additional active
treatment with
Cladribine tablets

Week 5 Week 5

10 days of treatment 10 days of t

F 3

Disease
activity

Medium

Livww

Initiator Escalation Reserve

1 As announced on July 18, 2016, the EMA has accepted for review the Marketing Authorization Application (MAA) of Cladribine Tablets for the treatment of relapsing-remitting
multiple sclerosis.| 2 NEDA was defined as no relapses, no 6-month confirmed EDSS progression and no new T1 Gd+ lesions and no active T2 lesions on cranial MRI. Post hoc
analysis EDSS, Expanded Disability Status Scale; Gd+, gadolinium-enhancing; MRI, magnetic resonance imaging; NEDA, no evidence of disease activity

Unique
posology

Focus on
patients with

high-disease
activity

Merck KGaA
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Agenda
Innovation focused on two major areas: Immunology + Oncology

Cladribine Tablets DNA-Damage Response
m—— Portfolio (DDR)
| Evobrutinib IO Bi-functionals
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Evobrutinib @

Highly selective BTK-i to be explored as chronic therapy

/ Evobrutinib Tbrutinib GDC-0853  Acalabrutinib  Spebrutinib  Tirabrutinib \ Safety . p rom iSi n g ki nase se I ectiVity m i 1] i 11! iZi n g Off'ta rg et effects 1

Merck KGaA AbbVie / J&J Genentech / Roche Acerta /| AZ Avila / Celgene Ono / Gilead
Te versible

irreversible irreversible irreversible irreversible irreversible

X st

« Greater selectivity vs. in-class competitors in kinase screen (>270 kinases)
- Besides BTK, two more kinases inhibited (vs. 25 off-target kinases by others)

= « Kinase selectivity may result in lower AE rate vs. existing treatments

/ Disease inhibition versu\

BTK receptor occupany Efficacy: oral, highly efficacious in pre-clinical models?

00 —
§ sl — « Evobrutinib (irreversible antagonist) inhibiting signal transduction
S until protein is naturally degraded (no B-cell depletion)
© 60 - ! - . .
2 « Occupancy/efficacy correlation: average BTK occupancy of >80%
ﬁ 40— S correlated with near complete inhibition of disease activity?
8 201 /i « Clinical benefit of addressing B cell biology demonstrated by anti-CD20
(]
R, targeting agents
T T
0 20 40 60 80 100 « Insights from phase Ila trial (RA) leveraged in broad clinical development

\ Average % BTKO_, / program (three phase II trials ongoing in MS, SLE, and RA)

1 “Pharmacodynamic Modelling of BTK Occupancy versus Efficacy in RA and SLE Models Using the Novel Specific BTK Inhibitor M2951” Abstract #4342; EULAR 2016 Meer KGaA
Darmstadt, Germany



Evobrutinib
Comprehensive development plan across immune-mediated diseases

comprehensive phase vira rRobust phase 11 program to enable prad-outs
safety data-set differentiated phase 1
(. Randomized, double-blind, placebo- )
w controlled study in patients with RMS
« 250 patients
m * 5 arms study: placebo vs. 3 drugs- Q1 2019
. 24 patients arms (low, mid, high dose) incl. active
 Double-blind, Randomized, _— \_ control (Tecfidera) Y,
Placebo-controlled Study
8 J ( Randomized, double-blind, placebo- )
. controlled dose-ranging study in
G . m Zt;szects _W|th SLE Q4 2019
. . a= .@ . patients
Signal finding 4 arms study: placebo vs. 3 drugs-
Q3 \_ 2rms (low, mid, high dose) Y,
+ 65 patients 2017
+ Randomized, double-blind, placebo- —_— N\

Randomized, double-blind, placebo-
controlled dose-ranging study in
subjects with RA TBD
To be initiated subject to outcome of
phase Ila study

controlled trial in subjects with RA on
stable Methotrexate therapy

\_ J

J

Source: clinicaltrials.gov | Note: timelines are event-driven and may change. Meer KGaA
Darmstadt, Germany




Agenda
Innovation focused on two major areas: Immunology + Oncology

Q

4 )
Cladribine Tablets DNA-Damage Response
Portfolio (DDR)
Evobrutinib I0 Bi-functionals

o J

Merck KGaA
Darmstadt, Germany




Oncology
Strategy anchored on four foundational pillars

1. MCC, UC 2L, Gastric 3L, NSCLC 1L/2L,

2. Maintenance in UC 1L, gastric 1L, ovarian 1L
Establish immunogenic priming in combination or sequence with CT/RT! 3. Avelumab + Inlyta (RCC 1L), plus 5 phase 1

. Monotherapy as a basis for combinations

Avelum mab
elumab . Proprietary novel combinations combinations

. Establish value of unique molecular characteristics (ADCC) 4. Eé_r?wg:_ﬁa'\tliiﬁls_cleyér(ahg;?nhgiTSE?:RY)' unique

. - anti-PD-L1/TGF-beta t
10 bi- Engineer or access platforms where biology is best addressed o d CoeeEp
. . .  anti-PD-L1/anti-LAG-3
functionals by a bi-functional approach « NHS-IL 12

* DNA-PK-i
* ATR-i
* ATM-i

DNA Damage
Response
(DDR)

Establish leadership in DDR and leverage synergies across portfolio
(immuno-oncology plus emerging platforms)

« Antibody-Drug-Conjugates (ADC,
e.g. partnership with Mersana/Sutro)

Emergin : : .
Platf ging Invest in complementary discovery areas * Oncogenic signaling
* Bi-functional fusion proteins
atrorms Bi-functional f t
* Bi-specific antibodies
L Acronyms: CT: Chemotherapy | RT: Radiotherapy | ATM: ataxia-telangiectasia mutated |ATR: ataxia telangiectasia and Rad3 | DNA-PK: DNA-dependent protein kinase | Meer KGaA

RCC: Renal Cell Ccarcinoma | MCC: Merkel Ccell Carcinoma | NSCLC: non-small cell lung cancer | DLBCL: Diffuse Large B-cell Lymphoma Darmstadt, Germany




External Innovation

2017 deal activity aligned with strategic pillars

Clinical collaborations for
avelumab combinations

expand across the
\imMMunity cycle

PeA + Fstart

Leading bi-specific
platform

strengthen
DDR platform

« EpiThany: EP-101 STEMVAC vaccine
(breast cancer)

« Vaximm: Oral T-cell immunotherapy
(glioblastoma, colorectal cancer)

Option deal

Bi-specific antibodies (promising
lead asset Anti-LAG3/ PD-L1)

FS118 shows superior activity pre-
clinically (expected in clinic 2018)

Potential in PDx-refractory setting
Four additional mAb2 programs

PD- L1

N
"

LAG3

+ Acquisition (license) deal
* Leadership in DDR-i

+ Combination of Vertex’ Oncology and
Merck’s KGaA, Darmstadt, Germany
DNA-PK inhibitor programs

Vertex
o Two ATR-inhibitors
o One DNA-PK inhibitors
o Two pre-clinical programs

MERNCK KGaR, barmstadt,
GceramMny

o DNA-PK inhibitor
o ATM-inhibitor (preclinical)

Merck KGaA

Darmstadt, Germany




Agenda

Innovation focused on two major areas: Immunology + Oncology

Cladribine Tablets

L — T—EETTTEN
Evobrutinib I0 Bi-functionals

DNA-Damage Response
Portfolio (DDR)

Merck KGaA
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Avelumab
Nine ongoing pivotal studies with differentiation potential

2017 ‘ 2018 2019 2020 2021 ‘
Gastric 3L Aug Monotherapy as basis for
exploring combinations
1 NSCLC 2L Establish potential of unique

molecular characteristics
(ADCC)

NSCLC 1L Apr
Ovarian Plat. Res./Ref.
Gastric 1L SW-MN Mar

Establish potential of
immunogenic priming

2 Urothelial 1L SW-MN (incl. combination and
sequencing with CT/CRT)

Ovarian 1L MN + SW-MN

Locally Advanced Head & Neck Cancer (CRT)

Renal Cell Cancer 1L Jun. Proprietary combinations

1 Estimated primary completion date acccording to Clinicaltrials.gov. Meer KGaA
Acronyms: CT: Chemotherapy | CRT: Chemoradiotherapy | Plat. Res./Ref.: Platinum Resistant/Refractory Darmstadt, Germany




2017

ASCO ‘e

ANNUAL MEETING

wirn voo

Avelumab
RCC 1L (phase Ib): Avelumab+Inlyta shows encouraging efficacy and safety!?

Confirmed best OR*, n (%) O"era'(kp_"spsl)"a“°“ « Confirmed ORR of 58.2%: beyond single-agent (Sutent ORR: 27.5%)
e — 3 (5.5) « Safety profile manageable: consistent with agents’ monotherapy
: (Sutent: 77% Grade 3/4 AE)
Partial response 29 (52.7)
. . ] : ot .
Stable disease 11 (20.0) Duratlon of response: response at time of 1sttumor assessment in 20/32
— patients (ongoing in 24/32 patients)
Progressive disease 10 (18.2) _ _
Nonevaluable! 2 (3.6) « Tumor shrinkage: 45 patients
ORR, % (95% ClI) ( 58_2)44_1_71_3) « Disease control: in 78.2% of patients
N—"
+ 1104
A: A : L2 1300_
R ut . - gg:
- = Ex 60- .
. - 2% 507 = . : :
2 . = c 5 401 | = 45 patients experienced tumor shrinkage
| s g2 -
e - - T8 104
3 B @ w T 0-
3 < A - Q E c 10+
E A © A CnrprIeLe response - ngn :20_
" = (; A Partial re.spon.se g o 230 -
A — 5 m Progressive disease p -5 -40-
A = Ongoing response =] E 50
s ] 1]
A v . O AXITINIB off treatment g = 50~
:A L o V' AVELUMAB off treatment RS g g:
‘I T -1 ° T T T T T T T T -gﬂ_
o [} 12 18 24 30 36 42 48 54 B0 66 _1 uo- :
ssment. Time since treatment initiation, weeks '
Merck KGaA

1 Oral presentation at ASCO 2017: First-line avelumab + axitinib therapy in patients with advanced renal cell carcinoma: results from a phase 1b trial Toni K. Choueiri et al.
abstract No 4504) | Avelumab is under clinical investigation for treatment of RCC and has not been demonstrated to be safe and effective for these indications.
There is no guarantee that avelumab will be approved for RCC by any health authority worldwide.

Darmstadt, Germany
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ASCO ."’s"

ANNUAL MEETING

Avelumab
MCC 1L (phase II cohort): Avelumab demonstrates significant activity

Adverse event
>
(any grade 210% or any grade 23) Any grade, n (%) Grade 23, n (%)

Any TRAE 23 (79.3) 5(17.2)
Fatigue 8 (27.6) 0
IRR* 7 (24.1) 1(3.4)
Lipase increased 3 (10.3) 0
Elevated ALT 2(6.9) 1(3.4)
. ae S . ae s Gait disturbance 1(3.4) 1(3.4)
Patients with 213 wee;ks of Patients with 26 weeks of FE——— 1 (3.4 1 (3.4
follow-up, confirmed* BOR follow-up, unconfirmed BOR Autoimmune nephritis 1 (3.4) 1 (3.4
(n=18) (n=23) Cholangitis 1(3.4) 1(3.4)
BOR, n (%) Paraneoplastic syndrome 1(3.4) 1(3.4)
CR 3(18.8) 3(12.0)
PR 7 (43.8) 14 (56.0)
Stable disease 2(12.5) 2 (8.0) A -
Progressive disease 3(18.8) 5 (20.0) * W . . at
Non-evaluable 1(6.3) 1 (4.0)1 A .
A -
ORR, % 62.5 68.0 g A [ | -
95% ClI (35.4-84.8) (46.5-85.1) £ — ‘:
a
5 A 2l
.g A -
> % - )
T A= B Confirmed complete response
£ A A Unconfirmed partial response
A= A Confirmed partial response
A= %' = Ongoing response
A= * End of freatment
A=
0 é IIO I|5 QIU 2|5 3IO 3|5 4|0
Time since treatment initiation, weeks
1 Abstract No. 9530. Presented at the 53rd ASCO Annual Meeting, June 2-6, 2017; Chicago, IL, USA. Meer KGaA

Darmstadt, Germany
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Avelumab
NSCLC 1L: Assessing potential efficacy upside in mono-therapy?

NSCLC 2L+: exposure response NSCLC 1L: testing hypothesis of higher efficacy/intensity correlation

T-cell mediated
mmune response

Hypothesis : higher drug intensity may result in greater efficacy

(potentially driven by ADCC)

+ Potential association between higher ORR and higher avelumab exposure

* ORR highest in patients with both higher avelumab exposure and tumors
with higher levels of PD-L1 expression

« NSCLC 1L phase III trial amended to leverage high-intensity hypothesis
50 PO+ (est. primary completion Apr 2019)
21% [ ] 29
280%
ol ]
g 30 ot Avelumab 10mg/kg IV Q2W - Primary eadpoints:
g 220 PFS & OS @ high PD-L1-expression
204 - * Secondary endpoints:
16.4 S0OC Chemotherapy IV Q3W x 6 Cycles PFS & OS5 @ moderate and low PD-L1-
. r - expression (BOR, DOR, Safety, QolL)
7 = N ptegrﬁs:otlr:;;rf-;?-ﬂm ! Avelumab 10mg/kg QW x 12w, - Hierarchical ordered hypothesis
! PD-L1 status — 10mg/kg IV Q2W
.= B | 9 Trmrmrmrmrimrimr=-

All patients Lower half of exposure Upper half of exposure
(auartiles 1 and 2) (quartiles 3 and 4)

1 Abstract No. 9086. Presented at the 53rd ASCO Annual Meeting; June 2-6, 2017; Chicago, IL, USA: Exposure-response and PD-L1 expression analysis of second-line Meer KGaA
avelumab in patients with advanced NSCLC: data from the JAVELIN Solid Tumor trial | Acronyms: ORR: Overall Response Rate Darmstadt, Germany
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Innovation focused on two major areas: Immunology + Oncology
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Anti-PD-L1/TGF-B trap

2017 °

ASCO .“‘e*

ANNUAL MEETING

wirn vou

Dose escalation completed, showing first signs of clinical activity?

O

Independent and
complementary anti-

" immunosuppressive
M7824 functions
(MW: 177 kDa)
. 0
W 0n 3°
o
o -

* Innovative first-in-class bifunctional fusion protein
designed to simultaneously target two immune suppressive
pathways (blocking PD-L1 and reducing TGF-f3 signaling)

* Manageable safety profile (patients with heavily pretreated
advanced solid tumors)

« Saturated peripheral PD-L1 and sequestered all released
plasma TGF-B1, -B2, and -31

Patients with Dose Q2W, mg/kg
metastatic or

locally advanced

solid tumors for

which no standard

effective therapy

exists or standard

therapy has failed

(N =19)

Primary endpoints
= TEAEs
DLTs
Treatment-related AEs

»

Secondary endpoints
- PK

M7824 immunogenicity
BOR

n
3
3

1 As presented by J. L. Gulley at ASCO Annual Meeting 2017, June 5, 2017.

% Change of Sum of Longest Diameter

0 14 28 42 56 70 84 98 112 126 140 154 168 182 196 210 224 238 252 266 280 294 308

Study Day

verck KGaA

Darmstadt, Germany




2017

Anti-PD-L1/TGF-B trap
Cohort data will enable decision per indication/category
Dose escalation completed? 14 cohorts in recruitment Defined criteria allow timely decision
Preliminary results from a phase 1 trial of M7824 N EXpand cohort and/or
Pt and TGF-, i advanced soid tumors explore single-arm path-to-registration

J. L. Gulley', C. R. Heery?, J. Schiom', R. A. Madan?, L. Cao', E. Lamping?, J. L. Marte', L. M. Cordes®

< ASCO ANNUAL MEETING 17 | #ASCO17

Expand cohorts to confirm signal and/or

Ongoing confirmed CR follow with randomized comparative trial
(cervical, 10 mg/kg)

Durable confirmed PR
(pancreatic, 3 mg/kg)? -

Unconfirmed PR . .
(anal, 0.3 mg/kg 10 mg/kg) Explore biomarker driven

Near-PR (cervical, 20 mg/kg)® pan-tumor opportunities

Prolonged SD
(pancreatic, 3 mg/kg)f

Prolonged SD
(carcinoid, 1 mg/kg)

1 As presented by J. L. Gulley at ASCO Annual Meeting 2017, June 5, 2017. Meer KGaA
Darmstadt, Germany




Bi-specifics

o

Combination of PD1/PD-L1 and LAG3 shows promise

Complementary mode of actions may enhance anti-tumor activity

Improved immune responses in tumour compartment

2 Re-directing LAG-3-expressing T
cllsto PD-L1-positive tumour cells

ba

T cell Tumour cell

v ! Y
/Po-l / Po-U1 ch-s

4

1: Bridging immune cells and APC

FS118 expected to enter clinic in 2018

3: Bridging immune call with target

. | .
F-start

LAG3 is widely expressed on cytotoxic T cells
and tumor infiltrating lymphocytes (TILs)

Functionally similar to other checkpoint inhibitors
(e.g. CTLA-4 and PD-1)

Inhibition of suppressive LAG3 signaling
in T cells enhances T cell proliferation, cytokine
production, anti-tumor activity

Pre-clinical evidence of synergistic efficacy of
bi-specifics: simultaneous blockade of LAG3 and
PD1 synergistically enhance T-cell activity and
anti- tumor immunity in mouse models

Merck KGaA

Darmstadt, Germany
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DNA damage response (DDR)

Complete portfolio supporting leadership in a potentially disruptive class

Initiating

Normal

Oncogenic
O Mutation O Stress @

Cell Tumor

O O

Normal Senescent
Cell Cell

\ Early Tumorigenesis

DNA Damage Repair

\

DNA Repair
Blockade  * %"
—

v .t
Treatment
Sensitivity

Treatment
Resistance

Late Tumorigeney

Repair targets: APE1

L N

ATR ATM DNA-PK

End Joining

ATx
Topo Il inhibitors

Genomic instability: a hallmark of late stage cancers!

DNA damage response (DDR) keeps genetic information intact

- In many cancers DDR pathways are defected, leading to
greater dependency on remaining functional DDR pathways

« Preferentially inhibiting remaining DDR pathways can result in
cancer cell death (“synthetic lethality”)

Amplifying cytotoxic effects of conventional and novel
cancer treatments potentially bears combination potential

1. Inhibitor portfolio targets all three leading pathways of double
stranded breaks — enabling unique synergies

2. ASCO 2017: leading DNA-PK-I (M3814) found safe and tolerable
in a phase I study, with limited single-agent activity
(20% of patients with stable disease for at least 18 weeks)?

1 Sources: O’Connor, Molecular Cell, 2015 | Benjamin et al., Current Drug Targets, 2010, 11, 1336-1340

2“A multicenter phase I trial of the DNA-dependent protein kinase (DNA-PK) inhibitor M3814 in patients with solid tumors”, Mark van Bussel, ASCO 2017
Acronyms: ATM: ataxia-telangiectasia mutated |ATR: ataxia telangiectasia and Rad3 | DNA-PK: DNA-dependent protein kinase |

Merck KGaA

Darmstadt, Germany
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DNA damage response (DDR)
Clinical program targets all three DDR pathways, in mono- and combination

Lead Optimization Pre-clinical Phase I Phase 11 Phase III
) ( )
VX-970 Phase IB expansion cohorts ongoing in
combination with CT (TNBC, NSCLC, SCLC)
\ J
ATR-i
4 N
VX-803 Phase I dose escalation ongoing for
mono- and combination therapy (with CT)
\ J \ J
) r \
VvVX-984 Phase I dose escalation ongoing in
combination with CT (licensed-in)
DNA- \ J
PK-i e N\
in combination with CT and RT ongoing
~— \ J
4 N
ATM-i Expected to enter clinic in 2017
\ J

Acronyms: ATM: ataxia-telangiectasia mutated |ATR: ataxia telangiectasia and Rad3 | DNA-PK: DNA-dependent protein kinase | Meer KGaA
CT: Chemotherapy | RT: Radiotherapy | Note: timelines are event-driven and may change Darmstadt, Germany
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DNA damage response (DDR)

Broad combination potential across multiple mechanisms

At least 50% of all cancer patients Combination
receive some type of RADIATION with CT
therapy (NCI 2016)

Combination
with ADC

e

Combination
with DDR

Combination @
y} with IO o

Combination
with RT

At least 70% of all cancer patients receive some
type of CHEMOTHERAPY (NCI 2016)

Significant share of patients to be
treated with CHECKPOINT
INHIBITORS

P
& =

L

A



Pipeline

Early stage strengthened - enabling late stage optionality across all TAs!

Phase 1

Phase 1II

Phase II1

Filing

Anti-IL-17 A/F
Psoriasis

Atacicept BTK inhibitor
SLE SLE

Cladribine Tablets
RMS (EU)

Immunology
sprifermin
Osteoarthritis
p70S6K & Akt-i DNA-PK-i tepotinib
Solid tumors Solid tumors NSCLC
Tepotinib
HCC
Oncology
anti-PD-L1/TGF-b trap Avelumab Avelumab Lozl Avelumab® R

Solid tumors MCC 1L NSCLC 1L! RCC 1L! Merkel cell (EU)

Avelumab Avelumab Avelumab

Solid tumors NSCLC 2L? Urothelial 1L MN?

ImmunO- Avelumab+41BB/0X40 Avelumab Avelumab
Solid tumors Gastric 1L MN! LA SCCHN
Oncology
Avelumab Avelumab
Gastric 3L3 Ovarian 1L (Chemo)!
Avelumab
Ovarian plat. res./ref
Biosimilars

. Externalized

New in pipeline . Moved to next phase . Maintained position # Registered (US)

1 Since R&D Update call on June 20, 2016 | 2 Either terminated (ATX, BRAF-i) or divested (Biosimilars) | Acronyms: SLE = systemic lupus erythematosus, RRMS = relapse remitting multiple
sclerosis, NSCLC = non-small cell lung cancer, HCC = hepatocellular carcinoma, STS = soft-tissue carcinoma, MCC = Merkel cell carcinoma, RA = rheumatoid arthritis, SCCHN = squamous cell
cancer of the head and neck, SSC-ILD: Systemic sclerosis with interstitial lung disease | DLBCL: Diffuse Large B-cell Lymphoma

Terminated?

Merck KGaA

Darmstadt, Germany



Outlook
2 potential launches, 4 pivotal catalysts and major value inflection points

EMA decision  Ph III data readout

Avelumab

(MCC)

(Gastric 3L)1!
Cladribine tablets

EC decision  Ph III data readout
(RMS) (NSCLC 2L)?

Evobrutinib Sprifermin M7824 Atacicept

Phase III decision
(subject to interaction with
L regulatory authorities) )

Preliminary ph Ib data
_ (selected cohorts)!

Final phase II
data readout!

Phase Ila signal
confirmation

1 Data-read out is the internal date. Data to be presented at upcoming scientific congress | Acronyms: MCC = Merkel cell carcinoma | RA: Rheumatoid Arthritis | NSCLC: Meer KGaA
Non small cell lung cancer | RMS = remitting multiple sclerosis | Note: timelines are event-driven and may change Darmstadt, Germany



Outlook
Healthcare is well set for future growth

Stal;le'emstmg } Base business delivering solidly with stable outlook
usiness
R&D pipeline High quality assets across all three areas continuously
optionality complemented with short- and longer term optionalities
Innovative Joint investments and innovative deals models to
partnerships maximize potential of assets and maintain focus
Disciplined } Systematic pipeline review and timely decision making
execution ensure efficient resource and budget allocation

Merck KGaA

Darmstadt, Germany
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