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Chemical Toxicology is an area where chemists can play an important role! Chemistry skills are needed for 

the preparation of synthetic standards of biomarkers of exposure to chemical toxicants and for the 

development of analytical methodologies (based in mass spectrometry-MS) for the identification and 

quantification of these biomarkers in animal and human samples. Working in this area is really stimulating, 

not only because you are engaged in a multidisciplinary team of organic chemists, biochemists, physicians, 

analytical chemists and toxicologists but also because you have the opportunity of seeing your work applied 

into practice, ultimately contributing to improve human health. Moreover, a chemical toxicologist acquires 

very broad and unique expertise in synthetic organic chemistry, structural characterization methodologies 

(NMR) and state-of-the-art MS-based methodologies. 

During this internship, students will work in one of the ongoing projects focused on the use of covalent 

adducts formed with proteins and/or DNA (Adductomics), directed towards: the development of early 

compound-specific biomarkers of cancer,
1
 the establishment of biomarkers of exposure to drugs used in 

chronic therapies,
2
or the development of diagnosis tools for diseases.  

 

In fact, formation of covalent protein (and DNA) adducts with 

chemicals (or their reactive metabolites) is considered a key event in 

the onset of a wide range of deleterious health outcomes, including 

cancer, cardiovascular and autoimmune diseases. The ability of 

identifying the nature of the covalent conjugate along with its extent 

and the site of adduction within the protein structure, generically 

referred as Adductomics, is therefore crucial towards a better 

understanding of the molecular basis underlying diseases, in general, 

and chemically-induced toxic events, in particular. This can guide new 

therapeutic approaches, but also constitutes a huge opportunity for the 

development of biomarkers that are anticipated to have a profound 

impact on human lives, as effective tools for diseases 

diagnosis/prognosis, for the application of personalized medicine 

approaches and for accurately assessing human exposure to chemical 

toxicants. This can guide regulatory agencies to make better decisions thereby leading to minimization of 

these adverse effects. 
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