
Discovery Of Methylated Circulating DNA Biomarkers For 
Comprehensive Non-Invasive Monitoring Of Treatment 
Response In Metastatic Colorectal Cancer

Ludovic Barault1,2,#, Alessio Amatu3, Giulia Siravegna1,2,4, Agostino Ponzetti5, Sebastian 
Moran6, Andrea Cassingena3, Benedetta Mussolin2, Chiara Falcomatà1,2, Alexandra 
Binder7, Carmen Cristiano5, Daniele Oddo1,2, Carlotta Cancelliere1,2, Sara Bustreo5, Katia 
Bencardino3, Sean Maden8, Alice Vanzati3, Patrizia Zavattari9, Mauro Truini3, William M. 
Grady8,10, Patrizia Racca5, Karin B. Michels7, Salvatore Siena3,11, Manel Esteller5,12,13, 
Alberto Bardelli1,2, Andrea Sartore-Bianchi3,*, and Federica Di Nicolantonio1,2,*,#

1Department of Oncology, University of Torino, SP 142 km 3.95, 10060 Candiolo (TO), Italy

2Candiolo Cancer Institute-FPO, IRCCS, SP 142 km 3.95, 10060 Candiolo (TO), Italy

3Niguarda Cancer Center, Grande Ospedale Metropolitano Niguarda, Milan, Italy

4FIRC Institute of Molecular Oncology (IFOM), Milano, Italy

5Colorectal Cancer Unit, Medical Oncology Division 1, AOU Città della Salute e della Scienza, 
San Giovanni Battista Hospital, Turin, Italy

6Cancer Epigenetics and Biology Program, Bellvitge Biomedical Research Institute, L’Hospitalet, 
Barcelona, Catalonia, Spain

7Department of Epidemiology, Fielding School of Public Health, University of California Los 
Angeles, Los Angeles, California, USA

8Clinical Research Division, Fred Hutchinson Cancer Research Center, Seattle, WA

9Unit of Biology and Genetics, Dept. Biomedical Sciences, University of Cagliari, Italy

10Department of Medicine, University of Washington School of Medicine, Seattle, WA.

11Università degli Studi di Milano, Milan, Italy

#Corresponding authors: Ludovic Barault, PhD or Dr Federica Di Nicolantonio, PhD, Department of Oncology, University of Torino, 
Candiolo Cancer Institute – FPO, IRCCS, Strada Provinciale 142, Km 3.95, 10060 Candiolo, Torino, Italy, Phone: +39-011-9933523, 
Fax: +39-011-9933225, (ludovic.barault@unito.it; federica.dinicolantonio@unito.it).
*Co-senior authors

Contributions:
LB, AB, ASB and FDN participated in the design of the study. AA, AP, AC, ABi, CCr, SB, KB, PR, KBM, SS and ASB contributed to 
the collection and retrieval of clinical data of blood samples. AA, AC, AV, MT, SS and ASB contributed to the collection and retrieval 
of tissue samples.LB, AP, CF, CCr, AC, BM, GS and DO contributed to blood sample preparation and processing. LB, SMo, SMa, 
WG and ME contributed to the genome wide methylation experiments. PZ contributed to establishing the pipeline for in silico and wet 
validation of GRIA4. LB performed the bioinformatics analyses of the genome wide methylation experiments. LB, CF and DO 
performed methylation analyses in cfDNA samples. BM and GS performed genetic alteration analyses in cfDNA samples. LB, BM 
and GS interpreted the results in cfDNA. LB and FDN wrote the manuscript. All authors critically reviewed and commented the 
manuscript.

HHS Public Access
Author manuscript
Gut. Author manuscript; available in PMC 2019 November 01.

Published in final edited form as:
Gut. 2018 November ; 67(11): 1995–2005. doi:10.1136/gutjnl-2016-313372.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


