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20-30% patients
• T cells present in tumor

• Chemokines present
(attract leukocytes)

• Other immuno-regulatory 
factors (PD-L1, IDO, 
FoxP3)

70-80% patients
• Lack lymphocytic 

infiltrates

Rarely responsive to 
single agent 

immunotherapies

Tumor phenotype by T cell staining

Inflamed Non-inflamed

Often responsive to single 
agent immunotherapies 

Rationale for immune activating agonist antibodies

PA{3
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PA{3 any data on this?
Passioukov, Alexandre {POTM~Schlieren}, 10/2/2014



Member of the TNF-receptor superfamily

Häcker, Nat Rev Imm, 2011, Bishop, Nat Rev Imm, 2004

CD40 biologyCD40 biologyCD40 biologyCD40 biology

Expression pattern and biological function

Expressed on APC (B-cells, macrophages, dendritic cells), 

endothelial cells, platelets, and on many tumors

Interacts with CD40L (CD154) on activated CD4 T-cells, to 

activate APC and prime CD8 T-cells

Augments macrophage tumoricidal activity including antibody 

dependent cellular phagocytosis (ADCP) 





CD40 agonistic antibody promotes T cell priming via APC activationCD40 agonistic antibody promotes T cell priming via APC activationCD40 agonistic antibody promotes T cell priming via APC activationCD40 agonistic antibody promotes T cell priming via APC activation

deLuca and Gommerman, 2012



Long-lasting response to single agent ααααCD40 agonist
Dramatic change in tumor cellular infiltrate

TQ = top quartile clones, i.e. most 
frequent clones that make up 25% of 
the repertoire

Bajor et al,  Cancer Immunology 
Research, 2014



• Produced by Abgenix (1997) and licensed to Pfizer

• Modest activity as s.a. and in combination with chemo, 
and suggested synergy in combination with 
tremelimumab (Pfizer, 2004-2010)

• Licensed by Roche for use in combination 
immunotherapy (2013)

• Fully agonistic, human IgG2 (low/no ADCC activity)

• Does not require FcR cross-linking (in contrast to 
murine surrogates)

• High affinity (Kd 0.4nM, 200-fold higher than murine 
surrogates)

αααα-CD40 Agonist mAb (RO7009789)



Single dose PK profiles in cyno
Lower Cmax in s.c. vs i.v.

Non linear 
bioavailability:

• ~100% 
bioavailability 
at high dose

• ~30% 
bioavailability 
at mid and low 
dose suggesting a 
saturable first-
pass effect
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Immuno PD profile in single dose PK Cyno
Similar PD effects i.v. & s.c.

Dose dependent induction of T cell proliferation on day 
8 

PA{2
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PA{2 I'd rather suggest 'increase of proliferating T cells in circulation'
Passioukov, Alexandre {POTM~Schlieren}, 10/2/2014



CD40 NHP study – Lymph node IHC data
Increase of CD11c+ DCs after single dose CD40 imAb

CD40 Saline

Lymph node CD11c staining (day 8 after s.c. 0.25mg/kg vs. control )



PETPETPETPET----based Detection of CD40 Mediated Immune Cell Activationbased Detection of CD40 Mediated Immune Cell Activationbased Detection of CD40 Mediated Immune Cell Activationbased Detection of CD40 Mediated Immune Cell Activation



Activating Antigen Presenting cells to Jumpstart Adaptive Immunity 

Anti-CD40 agonistic IgG2 mAb
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CD40 
agonist 

IgG2 mAb

Immune checkpoint
inhibitors

T-cell agonists

iTME targetsCancer vaccines

ADCC competent
antibodies

Multiple immune doublet opportunities



Biological rationale for CD40 combination therapy

• αααα-CSF1R relieves local immunosuppression which hampers T cell responses 

induced by CD40 mediated APC activation

• αααα-PD-L1 blocks interferon dependent adaptive resistance in response to T cell 

effector response

• Vaccination- αααα-CD40 licenses antigen presenting cells to promote T cell 

priming in response to vaccination

T cell

infiltration

and killing

Immunosuppression

ααααCSF-1R

(RG7155) 

T cell response

Adapted from Mellman et al. Nature 2011 

Antigen presentation
aCD40

(RO7009789
)

aPD-L1

(MPDL3280A)

Immunization



Biological rationale for CD40 combination therapy

• αααα-CSF1R relieves local immunosuppression which hampers T cell 

responses induced by CD40 mediated APC activation

αααα-CSF-1R (RG7155) depletes suppressive 

macrophages which:

- secrete suppressive cytokines e.g. IL-10

- affect T cell metabolism

- reduce T cell proliferation

- impair T cell signaling

Immunization

T cell infiltration

and killing Immunosuppression

ααααCSF-1R

(RG7155)

T cell response

Adapted from Mellman et al. Nature 2011 

Antigen presentation

aCD40

(RO7009789)



Anti-CSF1R mAb RG7155 Proof-of-Mechanism:  
Phase 1 clinical trial
Significant MSignificant MSignificant MSignificant Mφ reduction in various solid malignanciesreduction in various solid malignanciesreduction in various solid malignanciesreduction in various solid malignancies

*pre- vs on-treatment tumor biopsies at 4 weeks,  i.e. two cycles of treatment 
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TAMs are potent suppressors of T cell activation and are 

depleted by αααα-CSF-1R therapy

TAM suppression assay: 
(sorted CD11b+Ly6G-Ly6Clo TAMs from PyMT 
tumor)

MΦΦΦΦ to CD8+ T cell ratio  
(CD3/CD28 activated)

Data: B. Threm, Ries lab, Sabine Hoves Discovery Oncology Penzberg
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MC38 tumors: 
• Efficient elimination of TAM by CSF-1R 
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Evaluation of ααααCD40 + ααααCSF-1R in two syngeneic tumor 

models (MC38 SC and Panc02-fluc intra-pancreatic) 

8 100 14 21

Inoculation of MC38 cells 

C. Wolter, K. Wartha, S. Hoves, C. Ries, Roche Innovation Center Penzberg
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αααα-CD40 and αααα-CSF-1R synergize to expand  

effector memory CD8 T cells 

(gaited on CD8+ splenocytes from Panc02 bearing mice)

CTRL COMBOaCD40aCSF-1R
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Biological rationale for CD40 combination therapy

• αααα-PD-L1 blocks interferon dependent adaptive resistance in response to 

T cell effector response

aPD-L1

(MPDL3280A)

Immunization

T cell infiltration

and killing

T cell response

Adapted from Mellman et al. Nature 2011 

Antigen presentation

aCD40

(RO7009789)



Vehicle Anti-PDL1

Anti-CD40 Anti-PDL1 +
Anti-CD40

αCD40 Converts an αPD-L1 Unresponsive Tumor

into an αPD-L1 Responsive Tumor:

Orthotopic (intrapancreatic) tumor growth inhibition of Panc02-luciferase

Overcoming Adaptive Resistance with PD -L1 Blockade



Christine Fischer, Marine Le Clech, Esther Bommer

Synergy of anti-CD40 + anti-PDL1 
Strong tumor growth inhibition, and induction of effector T-cells
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Biological rationale for CD40 combination therapy

• αααα-CD40 licenses antigen presenting cells to promote T cell priming in 

response to vaccination

Immunization

T cell infiltration

and killing

T cell response

Adapted from Mellman et al. Nature 2011 

Antigen presentation

aCD40

(RO7009789)



Impact of anti-CD40 on immune response to vaccine
AntiAntiAntiAnti----CD40 improves T cell response against peptide + poly ICLC vaccineCD40 improves T cell response against peptide + poly ICLC vaccineCD40 improves T cell response against peptide + poly ICLC vaccineCD40 improves T cell response against peptide + poly ICLC vaccine
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TC{3 from oRRC presentation
Trumpfheller, Christine {POHB~Schlieren}, 10/31/2014



Gated on live 
CD3+CD8+ cells
(3 mice/ group)
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TC{7
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TC{7 from oRRC presentation
Trumpfheller, Christine {POHB~Schlieren}, 10/31/2014



B16F10 tumor challenge 

A single vaccination with TRP-2/anti-CD40/poly ICLC

drives tumor antigen-specific T cells into the Tumor

pICLC/aCD40 PBS
TRP-2 +

pICLC/aCD40

CD8

IFNg

Gated on live CD3+CD8+ cells
(one mouse per group is shown)

Restimulation
with

TRP-2

Restimulation
with
OVA

4.33.01.1

26.52.90.7

TC{1
RF{1
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TC{1 some more raw data - FACS plot from one mouse per group - cells isolated from tumor are either restimulated with OVA or cognate 

TRP-2 peptide
Trumpfheller, Christine {POHB~Schlieren}, 10/31/2014

RF{1 Do you need this slide? Next slide summarizes the results nicely
Regenass, Franziska {PNPP~Basel}, 11/2/2014



Part 2:
PD & 

efficacy

Part 3
e.g. TNBCPart 1: 

dose & 
route Part 3

e.g. NSCLC 

2014 2015 2016 2017
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Go / No go
decision gatesCD40 / PD-L1

CD40 / vaccines

Gastric cancer 
(peptide vaccine)

Prostate cancer 
(DNA vaccine)

CD40 / CSF-1R

CD40 / Ang2VEGF

Indication t.b.d.

Ovarian / (Renal)

Staggered development

28



Lessons and Take Home Messages

• Key points: 

CD40 is centrally positioned to initiate and amplify adaptive 
immunity through the induction of multiple co-stimulatory 
pathways.

• Potential impact on the field:

The mechanism of action of agonist anti-CD40 antibody 
complements multiple other immunomodulators in the clinic 
making it an excellent combination partner for cancer 
immunotherapy.

• Lessons learned:

Unless a car is parked on a hill, it takes more than removing 
the breaks to make it go. 



Many thanks to all contributors

Discovery, Roche Zurich
Wei Xu
Christine Trumpfheller
Emily Corse
Caroline Waltzinger
John Challier
Massimiliano Davide Mirolo
Christian Gerdes
Nadege Baumlin
Esther Bommer
Marine Le Clech
Petros Papastogiannidis
Olivier Freytag
Valeria Nicolini
Karoline Rommel
Philine Zumstein
Sabine Lang
Lea Sante
Christine Fischer
Erwin van Puijenbroek

CD40 Project Team
Gonzalo Acuña
Anne Brillouet
Emily Corse
Nicolas Frances
Christian Gerdes
Joel Freiman
Candice Jamois
Martin Lechmann
Maddalena Marchesi
Katerina Mironova
Sebastian Neumann
Karen Noh
Marion Ott
Alex Passioukov
Petra Piosik
Clotilde Renaud
Olga Rutman
Christine Schubert
Christophe Schmitt
Martin Stern
Zuzana Turner
Gudrun Zahlmann

30

Tapan Nayak
Anna Giusti
Heather Hinton
Thomas Emrich
Maria Longauer

Pavel Pisa
Jose Saro

Deborah Card
Ananad Anupam
Tina Epps
M-A Frese
Leah Cueni

PD-L1 Project team
Paul Woodard
Ed Cha
Dan Chen
Pritti Hedge
Marcella Fasso
Fojan Zamanian

CSF-1R Project team
Carola Ries
Michael Cannarile
Dominik Rüttinger
Ann-Marie Bröske
Sabine Hoves
Katharina Wartha
Valeria Runza
Leon Pradel
Flora Rey-Giraud

Pharma Technical Development 
Team

Discovery Technologies

GC1 Peptide Vaccine Project Team
Gonzalo Acuna
Volker Teichgraeber
Vaios Karanikas
Harald Mauser
Franziska Regenass
Christine Trumpfheller
Anthony Morel
Benedicte Ricci
Frederic Boisserie
David Dejardin
Dianne Lee
Joel Freiman
Merlind Muecke
Helen Norman
Olaf Kuhlmann
Zuzana Lindberg


