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Precision Medicine

Precision medicine (PM) is an emerging approach 

that aims to tailor therapeutic strategies for cancer 
based on the individual’s tumor unique profile

Médecine de precision en cancérologie:

Une approche émergente de thérapie

anticancéreuse fondée sur le profil une d’une
tumeur donnée



Traditional Medicine vs. Precision Medicine

Radiation

Chemotherapy

Surgery

Genetics

Immunotherapy

Targeted therapies



Most chemotherapeutic approaches were 
aiming to eliminate rapidly cycling cells

• Taxol

• Cisplatin

• Anthracyclines

• Cytarabine

• Topoisomerase inhibitors

Damage to normal tissues

Do not eliminate the cancer stem cells



Tumors may have unique druggable 
mutational changes 

J Clin Invest DOI: 10.1172/JCI154943



Tumors may express unique surface 
molecules

• Monoclonal antibodies

• Antibody-Drug conjugates

• Bi-Specific antibodies

• Chimeric antigen receptor T 
cells

• Chimeric antigen receptor NK 
cells



CART cell therapy

• Engineered receptors to 
target surface molecules

• Allows MHC-independent 
antigen recognition

• Engagement via single-chain 
variable fragment (scFv)

• T-cells replicate in response 
to contact with antigen
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Allogeneic CART cell process

• Matched donor

• iPSCs derived 

T-cells

• CB derived

T-cells

/MDS



Targeting CD123 with Allogeneic TCRα/β Deficient 
CAR T-Cells 

UCART123 attributes

• Anti-CD123 scFv

• 2nd Generation CAR: 

4-1BB + CD3z

• TCRab knock-out using TALEN®

Gene Editing  (TRAC KO)

• Safety feature: RQR8 + 
(renders cells sensitive to 
rituximab)

T-cells were generated and provided by 
Cellectis SA



Primary derived xenotransplants (PDX) were 
generated to test in vivo activity of UCART123

Sugita et. al., Nat. Comm. 13, 2227 (2022)
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Challenges

• How to assess MRD?

• How to monitor CART cells?

• How to determine toxicity against normal cells in a situation 
closer to what a patient will face?
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Novel multiplex digital PCR assays were developed to 
monitor residual AML and CART in PDX mice
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Novel multiplex digital PCR assays were developed to 
monitor residual AML and CART in PDX mice

time time Disease free

Mouse #26

1M

time time

NPM1mutUCART123 Status at day 221

Relapsed

Mouse #16

1M

NPM1

270

Negative

mABL

hABL

ddPCR

UCART

c

Sugita et. al., Nat. Comm. 13, 2227 (2022)



Competitive BM/AML xenografts were generated to test 
in vivo selectivity of UCART123 

BM
Day 36

PB
Day 16

Flow cytometry

Flow cytometry

ddPCR
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Sugita et. al., Nat. Comm. 13, 2227 (2022)



Tumors are heterogeneous and are 
protected by a complex microenvironment 
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Tumors are heterogeneous and are 
protected by a complex microenvironment 

Galunisertib

AVID200

Vactosertib

SAR439459



Tumors are heterogeneous and are 
protected by a complex microenvironment 



Tumors are heterogeneous and are 
protected by a complex microenvironment 

Canakinumab

Tocilizumab

Adalimumab



Tumors are heterogeneous and are 
protected by a complex microenvironment 



Tumors are heterogeneous and are 
protected by a complex microenvironment 

Bevacizumab



Tumors are heterogeneous and are 
protected by a complex microenvironment 



Checkpoint inhibitors

Curr. Oncol. 2022, 29, 3044–3060



Some tumors have an aberrant proteome

Nature. 2016 Oct 20;538(7625):397-401

Cancer Cell 36, 559–573, November 11, 2019



Using epichaperome assessment for precision 
medicine



Can the epichaperome detection assay be used to 
tailor therapies?



• A 61 year old woman diagnosed with an accelerated phase

myeloproliferative neoplasm in 2013.

• Negative for BCRABL, PDGFRA/B and FGFR1 rearrangements as well as

JAK2 mutation.

• Underwent matched unrelated donor allogeneic stem cell transplantation

in 2014 for early recurrence.

• In Jan 2016, she relapsed and was treated with hydroxyurea.

• Atypical presentation of GVHD and treated successfully with ruxolitinib.

• In 2017, BM biopsy showed progression to AML with fibrosis.

• She developed progressive splenomegaly and weight loss and was treated

with 2 cycles of decitabine without response.

Case: PM254

NPJ Precis Oncol  2021 May 26;5(1):44



PM254 has a novel gene fusion (PML-SYK) and  
high epichaperome abundance 

New mutation

No druggable target
Evaluation of epichaperome

abundance

NPJ Precis Oncol  2021 May 26;5(1):44

Epichaperome 

inhibitor

therapy



PU-H71 trial single patient IND results in CR 
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Recovery of normal blood forming colonies after 
treatment

WMC254 BM Day 43
WMC254 BM Baseline

NPJ Precis Oncol  2021 May 26;5(1):44



Precision Medicine
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