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Pathology is a high tech hub for 
translational medicine



Setting the scene

Pathology Lab

Clinical practice

Preclinical labs Funding

National Health
System

Guidelines

Regulations



Biobanking

• Logistic
• FFPE
• Digital Pathology
• Fresh frozen
• Fresh
• Ethics



Data landscape –> Clinic/Research

• Tumor classification
• Data collection
• Laser capture microdissection
• Tissue microrray
• Digital Pathology
• IHC
• ISH, FISH
• Western blot
• RT-PCR
• Gene expression
• Gene sequencing
• NGS
• Cytogenetics
• Bioinformatic



Pathology for translational research 

Personnel Procedures

Technology Training

Template
Data



The times they are a changing’

Surgery -> Diagnosis -> Treatment



Surgery/Biopsy/Plasma/Saliva/Urine

Diagnosis Predictive
factors

Prognostic
factors

Tumor/Microenvironment

A paradigm shift



Wang, Nature, 2014

Tumor heterogeneity in breast cancer occurs
at single cell level



Intratumoral heterogeneity at the bedside: HER2



From the parent tumor to its progeny

McGranahan & Swanton, Cancer Cell, 2015

Yates & Campbell, Nat Rev Genet, 2015Darwin C, On The Origin of Species, 1859



Activating ESR1 mutations lead
to hormone therapy resistance

Toy, Nat Genet, 2013 Robinson, Nat Genet, 2013



Preparazione libreria Preparazione templato Sequenziamento

Solexa Genome Analyzer (Illumina)
Frammentazione

random

Amplificazione clonale in fase solida 
(Bridge Amplification)

Terminazione ciclica reversibile, a 4 
colori

454 

(Roche)
Frammentazione random

Amplificazione clonale mediante PCR 
in emulsione

Pirosequenziamento

SOLiD

(Life/APG)
Frammentazione random

Amplificazione clonale mediante PCR 
in emulsione

Mediante ligazione

HeliScope 

(Helicos BioSciences)
Frammentazione random Templato a singola molecola

Terminazione ciclica reversibile, a 1 
colore 

SMRT 

(Pacific Bioscences)
Frammentazione random Templato a singola molecola Real-time sequencing

NGS, it’s all about procedures
Which platform?



Ion Chef Systems

Ion torrent pgm





Tackling complexity: customized panels



Crossing the border: is it a germinal
or somatic business?



The bigger the better?



Hot topics

• Centralizing vs. distributing
• Social and political issues
• Personnel training
• Partnership with universities and companies
• Advisory board
• Relationship with pre-clinical and research units
• Personalized approach
• Communication



Lung cancer workflow

FFPE material of primary tumor/metastasis

NGS with the Hot spot cancer panel

EGFR
KRAS 
BRAF
STK11
ALK
PTEN
Others…FISH for ALK and ROS

IHC for PD1

Recurrence after target treatment

Re-biopsy NGS /Hot spot
T790M not well covered
High coverage

Liquid biopsy Easy® EGFR  RT PCR
CE IVD test



Updating MD training in a brand new world

• Pathology post-graduate course: five years
• Autopsy, surgical pathology, cytology, IHC 

interpretation, grading, staging, intraop exams

• Same as above, plus:
-Molecular labs
-Molecular MTD
-Oncology/pharmacology
-Bioinformatics
-Stages abroad
-Ethics
-Psychology
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