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Argentina and Cancer

Source: Globocan, 2020

medium to high incidence of cancer



Aberrant Glycosylation in cancer – Novel Target validation

Phytotherapy – Natural extracts
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Telomerase as therapeutic target in cancer – Repurposing and Drug discovery

Rho GTPases as therapeutic targets in cancer – Drug Discovery

Minimal Residual Disease and cancer

Neuroendocrine Tumors - Repurposing

Vasopressin related genes as therapeutic targets in cancer - Repurposing

NeuGC as therapeutic target in cancer – Vaccine development

Beta-blockers as therapeutic agents in oncopediatrics – Repurposing
Disclosure

Served as consultant for Chemo-romikin S.A 

(2018-2021) and Mabxience S.A.U (2021- 2023).



• Molecular Switches: on/off

• Rac1, Cdc42 and Rho: most studied 

members

• Signaling pathways involved in:

• Apoptosis

• Cell Growth

• Cell migration and invasion

• Angiogenesis 

- Overexpression and/or overactivation in 

various types of cancer

- Involved in cancer progression

- Prognostic factor in various cancer types.

- Involved in treatment resistance

Rho GTPases

Rac1 in cancer
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Cardama et al, Crit Rev Oncol Hematol., 2018

Rac1 and therapy resistance



Rac1 as a drug target

Target Validation

- Key molecule in cancer progression 

and metastasis:

Breast cancer, glioblastoma, colon 

cancer.

Drug Development

Repurposing:

- Azathioprine

- R-ketorolac / R-naproxen

.

De novo Drug Discovery

- 1A-116

Preclinical development

In vitro and in vivo settings with translational 

relevance



Docking-based VLS

Rac1 inhibitor
Public data base

Over 200.000 drug-like

compounds

Candidates

Rational

optimization

De novo drug discovery



Gonzalez et al, Front Cell Dev Biol., 2020

- GMP compound

- Scalable synthesis route

- Possible oral formulation

Cardama et al, Anticancer Agents Med Chem., 2014

(US20140228388)

(EP 2766342 B1)

(201280049797.3) (China)

(2014118574)(Rus)

Public-private

partnership



1A-116 toxicology

Sub-acute Toxicity

Acute Toxicity

Cardama et al, Cancers (Basel), 2022 

1A-116 PK

In silico predictions

- 1A-116 is predicted to:

- Penetrate the Blood–Brain Barrier

- Exert high gastrointestinal absorption

- Not to be a P-gp substrate

P-gp in cancer cells is a 

major cause of resistance 

to chemotherapy



Rac1 and 1A-116 in different cancer types

Breast Cancer

Combination with endocrine therapies

Gonzalez et al, Cell Signal. 2017

Combination with anti HER-2 therapies

(Dr. Fiszman, Instituto Roffo)

Kaposi Sarcoma

Rac1 in KS malignant transformation.

Glioblastoma

Combination with chemotherapy (TMZ)

Combination with anti-EGFR agents

Chronopharmacology 1A-116

Trebucq et al, Pharmaceutics. 2021

Colorectal cancer

Combination with chemotherapy: 5-FU, OXA

Combination with immunotherapy (ICIs) in 

pMMR cancer

Leukemia

1A-116 in AML

Cabrera et al, Oncotarget., 2017

HPV-positive 
cervical cancer

1A-116 as potential therapeutic agent in HPV-

positive cervical cancer



RNA-Seq expression data of Rac1 (Illumina HiSeq 2000 RNA sequencing

platform) from 420 low-grade gliomas (LGG, IDH1 mutated (mIDH1) 

samples and 154 GBM samples were obtained from The Cancer Genome
Atlas (TCGA) and analyzed using the UCSC Xena browser

Rac1 expression in glioblastoma (GBM) patients

Cardama et al, Cancers (Basel), 2022 



1A-116

In vitro

GBM Cell lines

In vivo
Orthotopic intracraneal model

genotyping using MLPA.

LN229 cells were orthotopically implanted in 

mice striatum

Preclinical evaluation of 1A-116 in GBM

2D cell growth

3D cell growth

Cardama et al, Cancers (Basel), 2022 



Effectiveness of 1A-116 could be further improved by finding 

the best time for delivery

controlling administration time leads to lower toxicity and 

higher efficacy

Trebucq et al, Pharmaceutics, 2021

Chronopharmacology of 1A-116 in GBM

Collab with Chronobiology Lab - UNQ



Co-treatment Pre-treatment

1A-116 and chemoresistance in GBM

1A-116 and TMZ combination 1A-116 inhibits GS-like Cells
Neurospheres

• 1A-116 as a biomodulator for TMZ activity

Potentiate efficacy, lower therapeutic doses, affecting resistant cells

• Looking for the maximum therapeutic index

(the largest ratio between desired and side effects)



Gonzalez et al, Cell Signal. 2017

Cardama et al, Anticancer Agents Med Chem., 2014

1A-116 restores tamoxifen sensitivity in human resistant breast 
cancer cells

Mammary carcinoma Metastasis

(Experimental Metastasis Model)
Rac1 overactivation involved in Tam Resistance

1A-116 could serve as a resensibilization agent for

acquired resistance to Tamoxifen treatment in breast

cancer



License: 1A-116 commercially available for non clinical investigation

www.tocris.com



Take home messages…

- Drug discovery is feasible in LMIC

- Public-private partnerships to leverage R&D may be a good idea

- From the beginning: which group of patients would benefit from this 
type of therapy?  

- Clinically relevant models are key component 

Conclusions

- Rac1 is an interesting drug target

- 1A-116 is a promising therapeutic agent in combinational therapeutic 
schemes

- Finding the best time for delivery can contribute to improve effectiveness



Thank you!
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