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Sharma and Allison: Cell 2015

Immunotherapy for Cancer

≥ 50% expected to respond

TME?
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The tumor microenvironment
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Pancreatic cancer

 80% of stromal tissue (tumor microenvironment, 

TME) composed of lymphoid structures, 

suppressive immune cells including MDSC and 

TAMs

 Macrophages, shift to M1 and M2 in TME 

depending on stimuli

Van der Woude et.al. Trends Cancer. 2017

 Tumor characteristics, cold tumor, immune-

excluded, hot tumor, low immunogenicity
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Geourgoudaki et al. Cell Rep. 2016

TAMs vs. MDSCs
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DOI: 10.1371/journal.pone.0079114 https://doi.org/10.3892/ol.2017.6305
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CD68

CD163

CD206

MARCO

M2

• Janitorial function, uptake & clearance 

– foreign ligands: pathogens

– self ligands: apoptotic cells, oxLDL

• Restricted  normal expression:

- subpopulation in the spleen, peritoneum and LN

• Overexpressed in the tumor microenvironment

Scavenger receptor MARCO
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MARCO is involved in tumor microenvironment modulation

p = 0.027

Days

MARCO  
CD68  
DAPI

MARCO+

MARCO+

MARCO+

MARCO+

MARCO+

M A R C O
+

M A R C O
-

0

1 0 0

2 0 0

3 0 0

4 0 0

#
T

 c
e

ll
s

p = 0 .0 1

MARCO
+
MARCO

-
0

100

200

300

400

#
N

K
 c

e
lls

p=0.02

Sarhan



Anti-MARCO antibody treatment 
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aMARCO treatment in PC
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aMARCO treatment Melanoma In vivo
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Geourgoudaki et al. Cell Rep. 2016
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aMARCO treatment Melanoma In vivo
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Summary

αMARCO

IL-10

TAM/M2

CD68

CD163

CD206

Tumor Cells

M1-like MΦ

CD163

CD206

CD68

IL-10

STAT3

MARCO

FPR

ATP

IL-18

FPR

MARCO

Conv

T cell NK 

cell

NK 

cell

Conv

T cell

Inflammasome

STAT3

IL-10

TRAIL



Karolinska Institutet / Hospital

Prof. Mattias Löhr, 

Ass. Prof. Rainer Heuchel

Prof. Rolf Kiessling

Dr. Andreas Lundqvist

Prof. Björn Önfelt

The Rockefeller University

Prof. Jeffrey V. Ravetch  

Dr. Patrick Smith

Key collaborators:

Lund University

Prof. Karin Leandersson

University of Minnesota

Prof. Jeffrey Miller

Dr. Jinhua Wang

Dr. Juan E. Abrahante

Uppsala University
Ass. Prof. Johan Botling

Funding agencies:

DS-Lab

Dhifaf Sarhan

Catarina Pelicano

Fei He

Martin Borgmann

Mikael Karlsson-Lab

Mikael Karlsson

Silke Eisinger

Chenfei He

Shan Wang

Manasa Garimella

Saikiran Sedimbi


