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Pathology is a high tech hub for
translational medicine



Setting the scene
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National Health

Clinical practice System
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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



The times they are a changing’

Surgery -> Diagnosis -> Treatment



A paradigm shift

Surgery/Biopsy/Plasma/Saliva/Urine

Predictive Prognostic

LICIGINCSE factors factors

Tumor/Microenvironment



Tumor heterogeneity In breast cancer occurs
at single cell level
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Wang, Nature, 2014



Intratumoral heterogeneity at the bedside: HER2




From the parent tumor to its progeny

A Linear evolution
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McGranahan & Swanton, Cancer Cell, 2015

Fertilized egg

Trisomy 1q 27,000 mutations,

including
PIK3CA, TP53,
GATA3, NCOR1,
SMAD4 and MLL3

Cluster O
Del13
Del t(1:;22)

Tetraploid
Lossof 2 Chr 7 and 2
Loss of 1 Chr 6, 8, 9, 11,

12,14, 15, 18 and 21

Cluster C

sie

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




Activating ESR1 mutations lead
to hormone therapy resistance

ERBB3 B TCGA breast cancer (n = 507)
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Toy, Nat Genet, 2013

B TCGA luminal A and luminal B (n = 321)

Clinical and tumor
marker progression,
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NGS, it's all about procedures
Which platform?e

Solexa Genome Analyzer (lllumina)

454

(Roche)

SOLiD
(Life/APG)
HeliScope

(Helicos BioSciences)

SMRT

(Pacific Bioscences)

Preparazione libreria

Frammentazione

random

Frammentazione random

Frammentazione random

Frammentazione random

Frammentazione random

Preparazione templato

Amplificazione clonale in fase solida
(Bridge Amplification)

Amplificazione clonale mediante PCR
in emulsione

Amplificazione clonale mediante PCR
in emulsione

Templato a singola molecola

Templato a singola molecola

Sequenziamento

Terminazione ciclica reversibile, a 4
colori

Pirosequenziamento

Mediante ligazione

Terminazione ciclica reversibile, a 1
colore

Real-time sequencing
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lon AmpliSeq Cancer Hotspot Panel

- Requires only 10 ng of FFPE or higher- The 50 targeted genes
quality gDNA, yields library in ~3.5 (ABL1 EZH2 JAK3 PTEN
hours AKT1 FBXWT 10H2 PTPN11

ALK | FGFR1 KOR RB1
APC FGFR2 KIT RET

. Panelhtargalats >2,800 CDSMI{; CATM ' FGFR3 KRAS T SMADS
mutations in 50 cancer-associated BRAF FLT3 MET SMARCE!
genes COH1 (GNA1T MLH1 SMO

'COKN2A | GNAS MPL SRC
- A single tube of primers for 207 CSFIR | GNAQ NOTCH!  STK1!
amplicons (avg length= 154 bp) CINNB1  HNFI1A NPM1 1PS3
EGFR | HRAS NRAS VHL
ERBB2Z | IDH! PDGFRA
« Samples can be barcoded and library- | £r&84 | JAK2 PIK3ICA

prep automated for multiplexing

GOLDEN HELIX
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Tackling complexity: customized panels

New On-Demand genes available! : Q
iontorrent a o0
by Thermo Fisher Scientific Home Help

Welcome to lon AmpliSeq

Designer o.

Ready-to-Use and new On-Demand panels

Custom low-to-ultrahigh multiplex primer pool designs for lon Oncology @

Torrent Next-Generation Sequencing

[
/ \ m or | Register new account




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

lon AmpliSeq BRCAT and BRCAZ Panel

Targets

Coding regions of BRCAT and BRCAZ genes

Average amplicon
length

200 bp

Primer pools

167 pairs of primers in three primer pair pools

Input DNA

30 ng*

Amplicon coverage

* 100% of all targeted coding exons and exon=intron boundaries

* Expanded farget regions—additional coverage 10=20 bazes
beyond the targeted coding exon and exon=intron boundaries

* SEquence coverage redundancy with overlapping amplicons
across exons

* High-fidelity primers

Verification Verified by two laboratories on 65 samples with known mutations,
including homopohymer variants with ¥ and 9 bases; these samples
were previously detected using capillary electrophoresis, and
verification on the lon PGM™ System vielded 100% sensitivity**

Multiplexing & samples on an lon 316™ Chip

recommendead




The bigger the bettere

lon AmpliSeq™ Comprehensive Cancer Panel

target gene list

The lon AmpliSeq™ Comprehensive Cancer Panel targets the
exons of 409 tumor suppressor genes and cncogenes freguent-

ty cited and frequently mutated. Strategically designed to

interregate coding DMA sequences and splice variants across

multiple gene families simultaneowsly, cur pathway-based
gene selection profiles the mutational spectrum in cancer
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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 EGFR
KRAS
- BRAF
. — NGS with the Hot spot cancer panel STK11
- — ALK
PTEN
FISH for ALK and ROS Others...
IHC for PDI1

Recurrence after target treatment

NGS /Hot spot
T790M not well covered
High coverage

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
Inferpretation, grading, staging, infraop exams

« Same as above, plus:
-Molecular lalbs
-Molecular MTD
-Oncology/pharmacology
-Bioinformatics

-Stages abroad

-Ethics

-Psychology
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