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PRECISION ONCOLOGY 
(STRATIFICATION – PERSONALIZED MEDICNE) 

The Evolution of Cancer Therapeutics 

ONE-FITS-ALL APPROACH 



Source: Wikipedia 

Functional assays 

 based on the  

concept of  

Synthetic 

Lethality (SL) 

Yeast and Drosophila historical studies 



Exploiting the principle of pharmacological 
synthetic lethality (SL) for cancer therapeutics 

Modified from: C&EN American Chemical Society 

A successful  SL 

therapeutic 

approach should 

provide: 
 

• Selective cytotoxicity 

 

• Attenuated adverse 

effects 



Proof of concept of SL as a therapeutic strategy 

230 clinical trials – 4 PARPi approved 
 14 years after its preclinical discovery 



WHICH ARE THE MAIN GOALS OF OUR GROUP? 

Synthetic Lethality in Cancer Lab 
http://cibici.fcq.unc.edu.ar/es/letalidad-sintetica-cancer 

TO DEVELOP HIGH-THOUGHPUT SCREENING 
ASSAYS TO TEST FUNCTIONAL HYPOTHESES WITH 

THERAPEUTIC POTENTIAL FOR CANCER 
TREATMENT 

TO IDENTIFY NEW MOLECULAR TARGETS/DRUGS 
FOR CANCER TREATMENT EXPLOTING THE 

PRINCIPLE OF SYNTHETIC LETHALITY  



Screening assays and platforms developed in our Lab 



Consortium project in collaboration with GlaxoSmithKline 
(Synthetic lethality screenings with Natural Products and Compound Libraries) 

Validation Node 

Members:  Gottifredi ©, Caputto & Gil 

Main aim:  Molecular validation 
and characterization of the hits. 

Complex models 

Natural Products Node 
Members: Carpinella ©, Joray, 

García, Nicotra, Ruiz & Barboza 

Main aim: preparation of  plant extracts. 
Fractionation and isolation of NP 

Bioinformatics Node 
Member:  Fernandez© 

Main aim: Validation using 
patient databases analysis 

Screening Node 
Members:  Soria © & Bocco 

Main aim: Setup of the platforms, 
screening phase and early 

validation models 

• Compound libraries 
• Chemoproteomics 
• Analog compounds 
• Compound synthesis 



BRCA1/BRCA2  deficiencies in Human cancers  

Urgent need to develop targeted therapies against BRCA-deficient cancers 

Breast Cancer 

Rest of the cancers  

Cancers with BRCAness 

Ovarian Cancer 

Rest of the cancers  

Cancers with BRCAness 

Pancreatic Cancer 

Rest of the cancers  

Cancers with BRCAness 

mProstate Cancer 

Rest of the cancers  

Cancers with BRCAness 

Also detected in: Gastric,Lung, Bladder and other types of cancer. 

22% 

63% 

11% 
19% 

BRCAness is much more widespread in human cancers than anticipated 

Davies et al 2017 
DEVELOPMENT 
OF HR-DETECT 



How can we exploit BRCA-deficiencies to develop  

therapeutic approaches based on synthetic lethality ??? 

OUR APPROACH: THE MERCENARY APPROACH 

KILL(SELECTIVELY)  FIRST… ASK QUESTIONS LATER 



shRNAs lentinviral 
transducction 

(6 days in the 
presence of the 

compounds) 

Robotic Arm for 
cell seeding and 
high-throughput 

processing 

Automated Flow Cytometer 

Development of a phenotypic screening 
platform using high-throughput flow cytometry 



Development of a Phenotypic Screening 
Platform using High-Throughput Flow Cytometry 

DISCARDED 

shSCR 
shBRCA1 

shBRCA2 shSCR 
shBRCA1 

shBRCA2 

SYNTHETIC LETHAL  

BRCA1  single hit BRCA2  single hit 

shSCR 

shBRCA1 

shBRCA2 
shSCR 

shBRCA1 

shBRCA2 

Double hit 

• Divergent functions of BRCA1 and 
BRCA2 

• Smaller, yet more specific patients’ 
coverage 

• Different mechanism than PARPi 

• Convergent functions 
of  BRCA1 and BRCA2  

• Mechanis might be 
similar to PARPi 



WHICH ARE THE SOURCES OF COMPOUNDS/DRUGS 
FOR OUR SCREENINGS? 

1) Pure natural products and plant extracts.  

2) A 13K collection of natural products from GSK.  

Unknown 
targets 

3) A 1.7K collection of FDA and EMA approved drugs.  

4) An open source collection of 688 Kinase inhibitors. 

known 
targets 



PKIS2 Library 
Targeting the Human Kinome 

(688 kinase inhibitors) 

Adapted from Manning et al, 2002 







PLK1 inhibition triggers strong SL in BRCA1-deficient cells 

Control 

GSK9787744A 
Vestigial response in 
BRCA2-deficient cells 



PLK1 inhibition tiggers strong 

SL in BRCA1-deficient cells 

A PLK1 inhibitor in  
Phase III clinical trials  

from Boehringer Ingelheim  



Validation of SL induction in other cellular models  

ISOGENIC VALIDATION MODELS 

Ovarian Cancer 

NON-ISOGENIC VALIDATION MODEL 

Breast Cancer 

MEFs 

NON-TUMORAL ISOGENIC MODEL 

Breast Cancer 



BRCA1-deficient cells impaired recovery from  
M-phase arrest induces apoptosis 



BRCA1 deficiency and PLK1 inhibition trigger alterations of 
centrosomal duplication and cytokinesis 



Development of a model to 

study SL induction in vivo 

(In collaboration with Gil´s Lab) 



Validation of Volasertib SL-inducing activity 
using dual tumor xenogratfs 



TCGA breast cancer database validates the therapeutic potential 

of PLK1 inhibition in patients with low BRCA1 expression 

(In collaboration with Fernandez´s Lab) 

PLK1 addiction in BRCA1-

deficient cells is also evident in 

vitro 

85%  
Triple  

negative 

15%  
Triple  

negative 

Carbajosa, Pansa et al, Clinical Cancer Research, In press 2019 



GRACIAS! 

Synthetic Lethal  Team 
Virginia Agniolini, Laura Guantay, Sofía Cabajosa, Maria Florencia Pansa 

Florencia Villafañez, Alejandra García, Candelaria Llorens 







Protein conc : cell number? 

Sulforhodamine B (SRB) 

Clonogenic assay – Cristal violet 

Different readouts for cell survival: high-throughput and 

population info 
Metabolic 

ViewLux 
Plate reader  

tower 



1) Sufficient experiment length.  

Critical variables that a  phenotypic survival 

assay should have to screen for synthetic lethal 
relationships 

2) Isogeneity. 

4) Heterogeneity. 

3) High sensitivity and comparability. 



Gate BRCA1 

Gate BRCA2 

CRITICAL SURVIVAL INFORMATION TO DEFINE A 
SUCCESFULL INDUCTION OF SYNTHETIC LETHALITY 

   0                      3                       3             Fold of SL (Intra-well) 

   100                 90                      6            Survival shSCR (%) 

   100                 22                      2             Survival shBRCA1 (%) 

    0                     68                      4            Survival difference (%) 
                                                                                 (intra-plate) 88 drugs screened / plate  

Development of a phenotypic screening 
platform using high-throughput flow cytometry 



INDUCTION OF SL IN BRCA1-DEFICIENT 
CELLS BY PLK1 INHIBITION 

 
HOW DOES IT WORKS? 



(Gottiftredi´s Lab) 

PLK1 inhibition does not trigger genomic 
instability at SL doses 



 

trypsinize bound proteins, 
LC-MS/MS  

m/z 

1 

a.i. 

m/z 

1 

a.i. 

excess free  
drug 

no free drug 

Chemoproteo

mic profiling  

for Target-ID 


