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Why we need reliable prelinical models?

Only a handful number of compoundseaches the clinical arena (1 of
10,000).

Small numbers of poorly characterizedtumor cell linesthat inadequately
recapitulate humadisease

Xenograftad o not predict fD%ofhavahan ef f
antineoplastic drugs failingdespite antitumor efficacy in classical preclinica
models.

ConventionalGEM mouse modelsxpress/loose target genes in all cells
under ectopic/forced promoters/enhancer, often with a constitutive modalit
Xenograftand/orGEM, PDX modelsdo not fully recapitulate the human
tumour environment

Erroneous use and misinterpretation of preclinical datafrom cell lines and
animal models.

A poor appreciation of pharmacokinetics and pharmacodynamics, and the
of problematic endpoints and testisigategies.

Preclinical testing rarely includes predictive biomarkersthat, when
advanced to clinical trials, will help to distinguish those patients who are

likely to benefit from a drug.
C. Glenn Begley & Lee M.Ellis: Nature483 531 533 (29 March 2012)



What about reproduciblé’TCL models?

A Although several cell lines derived frorALL exist. Rare in vitro

models for neoplastic petymiclymphocytes are available, with
HTLV-1+, CTCL and ALK+ ALCL lines representing the exception.

A Few spontaneou®pquinsahor engineered (i.e. ITESYK, NPM-
ALK) mouse models, faithfully reproducing their corresponding
human counterparts, have been successfully used to define the
pathogenetienechanisms leading tecell transformation and/or
design and validate therapeutic protocols.
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Havewethe right models?:
N2D versus 3D 1
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Rapidly evolving strategies for new mouse
models
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Humanizedmousemodels

""""’ IL4
Timeline | Important events in the development of humanized mice \ :tg
{..'1_ Y . IL15
hemalytic IL21
(1995-1999). ll2rg- W <ot
- Reduced NK \/
targeted mutation dncriccal
made by four labs'***
CB17-scid mice | -
engrafted with human Description of NOD-scid mice and The NOD.Cg - Prkdc scid
Description of the fetal tissues, adult blood increased engraftment of human Description of Description of NOD— [12rg ™MWl / SzJ mice
nude mutation'*® cells and HSCs** PBMCs and HSCs® 104213 NOD-Rag1~- mice®® Rag1” Prf17-mice*

1995 2003 2007  Future

Description of the Rag1- and Rag2- Description of (2002-2005). Description of the BALB/c-RagZ ™" Pre-clinical
CB17-scid mouse strain? targeted mutations NOD-scid B2n" l12rg"-, NOD/Shi-scid ll 2rg"-and NOD/LtSz- bridge between
described”® mice* scid [12rg” mouse models and reports of a mouse and
functional human immune system after human human
HSC engraftment!*+17-#

B2m, Bz—microglohulin; HSC, haematopoietic stem cell; [1Zrg, interleukin-2 receptor y-chain; NOD, non-obese diabetic; PBMC, peripheral-blood mononuclear cell;
Prf1, perforin 1; Rag, recombination-activating gene; scid, severe combined immunodeficiency.

ShultzL.D. et al NatureRevimmunol2007, 7, 118130



The PDTX mode/,

Humanized NSG mice BMdomN
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NOD/scid and NSG mice have been successfully
used to study human CTL

Cancer Cell

Meyer L.H. et al 2011

Early Relapse in ALL Is Identified by Time to
Leukemia in NOD/SCID Mice and Is Characterized
by a Gene Signature Involving Survival Pathways

Brief Definitive Report
Clappier E. et al 2011
Clonal selection in xenografted human T cell

acute lymphoblastic leukemia recapitulates
gain of malignancy at relapse

Experimental Dermatology, KrejsgaardT. et al 2010
A novel xenograft model of cutaneous T-cell ymphoma
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Patient Derived Tumor Graft from fresh and/or
cryopreserved tissue samples

Serial tumorgrafts ALK+ ALCL
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Source of cancer samples:
Fresh versus viable frozen tissues?
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Can different implantation routes improve
PDTX grafting?
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PrecisionTherapeuticMedicine: new ideas at work
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Representative ALCltumorgraft expansion

ALCL-1

—
%-ﬁ%a%—ﬁ




ALCL time curves along seridimorgraftpassages

ALCL-1 ALCL-3
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ALCL tumorgraft on disseminate to
secondary lymphoid and parenchymal
organs




Total body MRI scanning and therapeutic response assessment

2 aspectimaging




Total body MRI scanning and therapeutic response assessment

ALCL-PDT DayO




Do PDTX fully recapitulate their
corresponding primary lesions




Primary ALCL and matched ALCL tumorgrafts
display identical immuno-profiles
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SNP array identify analogous patient genomic defects in primary
and correspondinyimorgrafts
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Does clonal evolution take place in NSG models’
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Evoluti onary modes
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Gene expression sighatured ALCL-PDT identified
unigue subsets among PTCL patients

Funzioni di sopravvivenza
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Hostlymphoma Interactions
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NSGtumorgraftsrespond to conventional treatments as
matched primary ALCL
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The efficacy of SGRMB5 is related on the tumor burden
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Anti JAK1/2 inhibitors represent an alternative
approach for pSTAT3+ ALKLCL
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Treatment of ALK+ ALCL PDXT predicts clinical responses
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Conclusions: hurtles and problems

A Low grade lymphoma do not successful implant
A Time of engraftment can lexceedinglyong
A Many lymphoma require host support

A The relationship with the immune system is hardly
reproducible in human reconstituted mice

A PDTX do not propagate successfutyvitro



Conclusions: advantages and benefits

A Lymphoma derived PDT represent novel and powerful
tools for investigating higigrade/end stage processes

A Humanized NSG mice should facilitate the creation of
broad PDT libraries

A Lymphoma derived PDT need extensive genetic and
functional analyses

A Molecularly annotated PDT are powerful models for
testing new compounds/therapeutic strategies which
can be provided to selected cohorts of cancer patients.
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