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Application of Omics to Personalized Medicine

OMICS comprises high-throughput
experimental technologies characterized
by automation, miniaturized assays and
large-scale data analysis



Biochemistry
Biomedicine

• Omics’ biomedical applications;

Proteomics
Lipidomics
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• Line of action:
• Omics applied to health and disease:

• Human subjects (body fluids)

• Pre-clinical models (body fluids and tissues)

• In vitro models (cell extracts, secretome)
nanoLC-MS/MS microLC-MS/MS
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Omics applied to cancer-related body wasting

AIM

• Characterize cancer-related

wasting phenotype through the

Omics analysis of body fluids and

tissues;

• Evaluate the effect of lifestyle on

this syndrome (particularly

exercise training);
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Urine proteomics

351 distinct proteins
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Urine proteomics-ongoing work

HNC HNC+CC

520 distinct proteins
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STRING analysis

Name

Abundance 

Ratio: 

(HNC+Cach) / 

(HNC)

P-Value: 

(HNC+Cach) / 

(HNC)

Cornulin 4.299 0.040069

Carboxymethylenebutenolidase homolog 4.604 0.02434

Ribosyldihydronicotinamide dehydrogenase [quinone] 4.758 0.019244

Argininosuccinate synthase 4.799 0.018177

C4b-binding protein alpha chain 5.087 0.011475

C-reactive protein 5.153 0.010451

Inter-alpha-trypsin inhibitor heavy chain H2 6.03 0.002888

Inter-alpha-trypsin inhibitor heavy chain H3 8.422 0.000132

Ectonucleotide pyrophosphatase/phosphodiesterase family member 6 100 3.02E-16

Cystatin-B 100 3.02E-16

Small proline-rich protein 3 100 3.02E-16



Striated muscle proteomics

373 distinct proteins

GeLC-MS/MS

Ferreira et al., Int J Mol Sci. 2019
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urothelial carcinoma 
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high intensity treadmill
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Prevention of diastolic dysfunction

and myocardial fibrosis

ATP metabolism
cardiac muscle contraction

Our hypothesis

Ferreira et al., Int J Mol Sci. 2019



Striated muscle lipidomics

Lipid extraction
(Bligh and Dyer method)

LC-MS/MS

Montero-Bullon et al., under review

gastrocnemius



CONCLUSIONS

• Urine proteomics emphasized the contribution of some biological processes to the development of

cachexia, such as inflammation and lipoproteins metabolism;

• Exercise training seems a good therapeutic strategy for the management of cachexia:

• Improved cardiac and skeletal muscle ability to produce ATP through the proteome and lipidome

remodeling of mitochondria with impact on morphological and functional adaptations;

• Anti-inflammatory effect;

• Reduced the number of tumor malignant lesions.



Exercise training 
programs

Improve the management of cancer comorbidities
and cancer therapy toxicity

MS-based Omics

ONGOING PROJECTS

Molecular 
follow-up
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