
Palma Rocchi
Inserm Research Director

mRNA targeting Nanomedicine

“From cell signaling to personalized therapy”

COST ACTION CA 1714

NANO2CLINIC
CANCER NANOMEDICINE

FROM THE BENCH TO BEDSIDE

March 25th, 2022



Localized Locally advanced Extra prostatic

40% at diagnostic (43000 new case/year)

72000 new case/year

Metastatic

cancercancer cancercancer

Prostate Cancer is the Most Frequent and third cause of mortality by Cancer in France

1-3 years

Docetaxel (taxotere)
Anti-androgen (MDV3100)

Abiraterone Acetate (Zytiga)

9000 death/year

12-18 months

Treatment-Resistant

Watchful
Waiting

Surgery
Radiation

Cryotherapy
Ultrasound

Castration-Therapy

Castration-Sensitive Castration-Resistant



Heat Shock Protein 27 (Hsp27) is overexpressed in Castrate-Resistant Prostate Cancer (CRPC)

Non treated >6 months castration CRPC3-6 months castration

OGX-427 has been tested in clinical trial phase II on CRPC.

Rocchi, P., Cancer Res., 2004 and 2005; International Patent PCT no 10/605

HSP27 ASO has been patented by UBC and licenced by Oncogenex (OGX-427, Apatorsen)

Oligonucléotide antisens (ASO) against HSP27 enhances castration- and docetaxel-therapy

Previous Work



Katsogiannou M., Molecular and Cellular Proteomics, 2015
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Large scale Hsp27 protein partner identification using cyrotrap two hybrid system 
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Hsp27 partner proteins functions analysis using DAVID



Overlaping Cluster

Generator Algorythm

54/751 functional modules (25 functions)

Cytoscape 2.8.1

Katsogiannou M., Molecular and Cellular Proteomics, 2015
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+

17 novel Hsp27 functions identified
Projet PAIR prostate
Coordonateur (1 050 K€ )

Two hybrid partner protein analysis in human interactome reveals new function of Hsp27



Andrieu, C., Oncogene, 2010; Baylot, V., Cell Death and Disease, 2011

HSP27 activates protein traduction initiation and treatment
resistance of CRPC

Cellular Stress:
Castration, 

Chemotherapy

Ubiquitination

U U U

20S

19S

19S

Proteasome

Hsp27 oligomers

HSP27 dimerP

Phosphorylation

P P P

PPP

eIF4E

Translation 
Initiation 

Activation

Castration and 
chemotherapy

resistance of PC

Projet PAIR prostate
Coordonateur (1 050 K€ )



Luc YFP

-15
-10

-5
0
5

10
15
20
25
30

0 2 4 6 8 10 12 14 16

Δ=
 m

BR
ET

U
ni

t

YFP proteins (µg)

Interaction between N-terluc/eIF4E  and  Hsp27/YFPC-ter

Control

Control DMSO

14 20µM

14 50µM

14 100µM

Phenazine#14

eIF4E Hsp27

phosphoHsp27

α-crystallin
domain

concave 
side

peptide

eIF4G
4E-BPsP PP

NT domain

CT domain

15 82

Phenazine#14

convexe 
side

m7GDP

78

Control PBS Phenazine#14
Control

Ph#14

Ziouziou, H., Oncotarget 2017; Patent BET 16P0495 (2)
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Dr Olivier Siri
Marseille

Dr Michel Camplo
MarseilleHsp27-eIF4E interaction inhibition by Phénazine#14 

inhibits CRPC progression



Nucleoside-Lipid-Based Nanoparticles for Phenazine 
Delivery: A New Therapeutic Strategy to Disrupt Hsp27-
eIF4E Interaction in Castration Resistant Prostate Cancer

Dr Olivier Siri
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Chimiste des ON
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Dr Michel Camplo
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Projet PAIR prostate
Coordonateur (1 050 K€ ) Ziouziou, H., Pharmaceutics 2021; Patent BET 16P0495 (3)



Tissue Micro Array of 212 castration-treated specimens
castration
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(Baylot, V., Nature Molecular Therapy, 2012)Projet PAIR prostate

Hsp27 interactome analysis identify TCTP as novel therapeutic target
in CRPC
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Baylot, V., Nature Molecular Therapy, 2012; Patent PCT10306447.3, 2010 (4)
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TCTP-ASO treatment inhibits CR LNCaP progression after 
castration in vivo by restoring p53 expression



Challenge in ASO therapy

Antisense rescues babies 
from killer disease
Meredith Wadman (Science, December 15, 2016)

Spinraza/Nusinersen (Biogen) in neurologic
muscular distrophy (SMA=spinal muscular atrophy)
against mutated SMN gene (survival motor neuron)

Although clinical relevance of ASO has been demonstrated

Poor intracellular delivery limits its efficacy



TCTP-ASO Efficacy Improvement

Karaki, S., Journal of Controlled Release 2017
Patent PCT001517, 2013 (5) 
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LASO	15	 Inhibits	TCTP	expression	
PROSTATE CANCER	

Animals:	mice	xenogra0ed	with	PC3	(hormono-	resistant)	cells,	8	
animals/	group	
Treatment:	IP	injecCon;	10mg/kg;	daily	injecCon	for	7	days,	then	3	
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Nanomicelle

Self-assembled

Physico-chemical 
analysis
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Branger, N., Patent PCT16349, 2018 (6)

DMSO H20

maturation

Dr Olivier Siri
Marseille

Dr Michel Camplo
Marseille

Pr. Philippe Barthélémy
Chimiste des ON

Université de Bordeaux

ASO nanomicelle can serve as delivery system



Biologie des Systèmes
PI (720K€)

Normal
Androgen

dependent
Androgen

independent

Prostate Cancer Progression

GFP-Trap

Hsp27Agarose 
bead

GFP

45 63 113LC-MS-MS

Cherif, C., Oncogene, 2022; Patent PCT16305135, 2016 (10)
Lê, K., Molecular Therapy, in revision, Patent EB19031, 2020 (11)

ü intracellular
protein transport

ü Translational
initiation

ü Response to drugGO_BP (Biological process) 
enrichment analyses

ü protein targeting
to membrane ü Tissue migration 

ü Protein folding

New therapeutic targets for
therapy and imaging

MENIN, DDX5

Project 1: Hsp27 interactome identification during PC progression 
using GFP-Trap



Projet PerMed
100K€/an

Projet Nano-S
PI (300K€)

Dr Sophie Giusiano
MCU-PH
AP-HM

Pr Cyril Bastide
PUPH

AP-HM
Pr François Bertucci

IPC
Dr Gwenaëlle Gravis

IPC

Michaël Baboudjan
MD Urologist
PhD student

Project 2: ASO nanomicelle development for personalized medicine
of PC
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small molecules: 
Phénazine 14…

Active targeting:
PSMA peptide …

Project NucleoTher
PI (460K€)

Projet NucleoTher
PI (20K€)

Dr Olivier Siri
Chemist

Dr Michel Camplo
Chemist

Pr. David Taïeb
Nuclear Medicin

AMU-CRCM-Cerimed

Pr. Philippe Barthélémy
ASO Chemist

Bordeaux University

Pr. Benjamin Guillet
Radiopharmacist

AMU-Cerimed

Project NanoTRAFFIC
PI (25K€)

Projet SmartPSMA
Coordonateur (499K€)ARNm thérapeutique

Projet mRNAnanoPC
Coordonateur (478K€)  

Project 3: ASO nanomicelle optimization for active 
delivery of chemotherapy



2020-2022 Years of Nucleic Acids: Demand Growth and New 
Technology

Chemistry Nobel Prize, 2020

Crispr Cas9

Emmanuelle Charpentier, Jennifer Doudna

Katalin Kariko Covid-19 mRNA vaccine, moderna

https://www.google.fr/search?sxsrf=ALeKk02VTKSDllG2r_52yhMbKcda0eAFVA:1608214791165&q=Emmanuelle+Charpentier&stick=H4sIAAAAAAAAAOPgE-LQz9U3ME3LrVTi0U_XNyw0M8tLLsrL0TLMKLfST87PyUlNLsnMz9NPLE8sSolPTixJTc8vykwttkouLSpKzSvJqVTISM1JUUiqXMQq5pqbm5hXmgrUpOCckVhUAJTPTC3awcoIAPyTmBRpAAAA&sa=X&ved=2ahUKEwiR6eX6mtXtAhUwyIUKHcUrDO8QmxMoATAWegQIDxAD
https://www.google.fr/search?sxsrf=ALeKk02VTKSDllG2r_52yhMbKcda0eAFVA:1608214791165&q=Jennifer+Doudna&stick=H4sIAAAAAAAAAOPgE-LQz9U3ME3LrVTiArFycgwL4g21DDPKrfST83NyUpNLMvPz9BPLE4tS4pMTS1LT84syU4utkkuLilLzSnIqFTJSc1IUkioXsfJ7peblZaalFim45Jem5CXuYGUEAE3jnTJgAAAA&sa=X&ved=2ahUKEwiR6eX6mtXtAhUwyIUKHcUrDO8QmxMoAjAWegQIDxAE


Therapeutic ASO synthesis activity start in 2020

8-RMN

3-Deprotection

4-Purification

5-Conditionment

7-Maldi Tof -QC

6-HPLC-QC

2-ADN/ARN synthesizer

1.Bioinformatic
(ASO design)



Startup “OligoNanoMed” pour le développement de 
Nanomédicaments ciblant l’ARN pour la thérapie et l’imagerie

ASO Design
ASO synthesis

in vitro testing

in vivo testing

ASO Biological
Evaluation

Prestation

Optimisation and Innovation

Chemistry

Biology

Bioinformatic
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