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Ementa

Espectrometria de massas

Analisadores de massas

Técnicas de separagdo multidimensional e MS

Quantificacdo de moléculas de baixo peso molecular por MS
Sequenciamento e identificacao de peptideos e proteinas

Quantificacdo de peptideos e proteinas por MS

Identificacéo e quantificagdo de moléculas de baixo peso molecular por MS
Aplicacdes no estudo de biomarcadores e fisiologia molecular

1.Tipos de acoplagem: direta e indireta

2.Cromatografia liquida: principios de HPLC e UHPLC

3.Cromatografia gasosa: principios GC MS, tempo de retencdo (RT) e indices
de retencéo (RI), GC-TOF

4.Preparo das amostras para MS e LC/MS

5.Perfis bidimensionais de dados de LC/MS, Total lon Chromatogram (TIC),
Extracted lon Chromatogram (XIC)

Contetido
Unidade T P To
1.Espectrometria de massas 4h Oh 4h
1.Conceitos gerais
2.Relag¢des m/z, massa monoisotopica, massa nominal
3.Distribuicao isotodpica, resolucdo, acuracia e precisao
4.Fontes de ionizacdo: MALDI, El, ESI, APCI, modo de ionizagéo e
deconvolucéo
2.Analisadores de massas 12h | Oh 12h
1.Conceitos e parametros determinantes de desempenho
2.Tipos de analisadores: quadrupolos (Q), lon Trap (IT), Tempo de V6o (TOF)
3.Combinagdes (MS"): QQQ e Q-TOF
4.Modos de escaneamentos e aplicacdes: Product lon Scan, Precursor lon
Scan, Neutral Loss, MRM
3.Técnicas de separagdo multidimensional e MS 8h Oh 8h
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4.Quantificacdo de moléculas de baixo peso molecular por MS 8h Oh 8h
1.Relagéo intensidade do espectro de massas e abundancia na amostra
2.Quantificacéo relativa e quantificagdo absoluta
3.Normalizag&o, padrdes internos e externos
5.Sequenciamento e identificac@o de peptideos e proteinas 8h Oh 8h
1.Fragmentacéo de peptideos: series a, b e y, interpretacdo por
sequenciamento de novo
2.Métodos computacionais: Peptide Mass Fingerprinting, MS MS lon Search,
de novo sequencing assistido por software; pesquisa de tags parciais contra
proteinas homélogas (homology search)
3.Utilizacéo de plataformas computacionais remotas: MASCOT e Peaks
4.Estratégias de validagédo estatistica: FDR (false discovery rate) e Scaffold
(peptide prophet e Protein Prophet)
6.Quantificacdo de peptideos e proteinas por MS 4h Oh 4h
1.Métodos com marcacao isotépica e isobarica: SILAC, ICAT, iTRAQ
2.Métodos sem marcacao (label-free): analise do cromatograma dos ions
(XIC) e contagem espectral
7.ldentificagcdo e quantificacdo de moléculas de baixo peso molecular por MS 8h Oh 8h
1.Distribuicéo isotopica e predigdo de férmulas quimica de dados de MS1 e
MS2 de alta acuracia
2.Pesquisa contra bibliotecas espectrais: NIST, MassBank, MetFusion
3.Quantificacdo de moléculas de perfis LC/MS e GC/MS: plataforma XCMS e
TargetSearch e TagFinder
4.Plataformas para andlise e interpretacdo de dados de metabolémica
8.Aplicac8es no estudo de biomarcadores e fisiologia molecular 8h Oh 8h
Total [ 60h | Oh 60h

Tedrica (T); Pratica (P); Total (To);
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Bibliografias béasicas

Descricédo Exemplares
Gross, Jurgen H. Mass Spectrometry: A Textbook. 201. Springer 2011 0

Hoffmann, Edmond de. Mass spectrometry: principles and applications. ed. Edmond de 0

Hoffmann, Vincent Stroobant. 2008. 3rd

THROCK WATSON and O. DAVID SPARKMAN. INTRODUCTION TO MASS SPECTROMETRY | O
Instrumentation, Applications and Strategies for Data Interpretation. 2007. -- 4th Ed.

Timothy D. Veenstra; John R. Yates. Proteomics for Biological Discovery. 2006 by John Wiley & 0

Sons. 2th Ed

Sudhir Srivastava. Informatics in Proteomics. 2005 by Taylor & Francis Group, LLC. 2th Ed. 0

Bibliografias complementares
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BQI 701 - Mass Spectrometry Applied to Biomolecule

Departamento de Bioguimica e Biologia Molecular - Centro de Ciéncias Bioldgicas e da Saude

Catalog: 2024

Number of credits: 4

Total hours: 60h

Weekly workload - Theoretical: 4h
Weekly workload - Practical: Oh Period: |

Content

Mass spectrometry

Mass Analyze

Multidimensional separation techniques and MS

Quantification of low molecular weight molecules by MS

Sequencing and identification of peptides and proteins

Peptides and protein quantification by MS

Identification and quantification of Low molecular weight molecules by MS
Applications in the study of biomarkers and molecular physiology

Course program

Unit

To

1.Mass spectrometry
1.Concepts
2.m/z, monoisotopic mass, nhominal mass
3.Resolution and accuracy
4.lonization: MALDI, El, ESI, APCI

4h

Oh

4h

2.Mass Analyze
1.Concepts and performance
2.Mass analyzer types: (Q), lon Trap (IT), Time of Flight (TOF)
3.Tandem mass spectrometry: (MSn): QQQ; Q-TOF and lon Trap 3D
4.Scan modes and applications: Product lon Scan, Precursor lon Scan,
Neutral Loss, MRM

12h

Oh

12h

3.Multidimensional separation techniques and MS

1.MS coupling: direct or Indirect

2.Liquid chromatograph: HPLC and UHPLC

3.Gas chromatograph: principles of GC MS and retention time index for GC-
TOF

4.Sample preparation for MS and LC/MS

5.LC/MS prdfiles, Total lon Chromatogram (TIC), Extracted lon Chromatogram
(XIC)

8h

Oh

8h

4.Quantification of low molecular weight molecules by MS

8h

Oh

8h
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1.Mass Spectrum Intensity and Sample Abundance Relationship
2.Relative and Absolute Quantifications
3.Normalization, Internal and External Standards

5.Sequencing and identification of peptides and proteins 8h Oh 8h
1.Peptides fragmentation: series a, b e y, de novo sequencing de novo
2.Computational approaches: peptide mass fingerprinting, MS MS lon search,
de novo sequencing assisted by software; MS tag search; homology search
3.Computational packages: MASCOT e peaks
4. Statistic: FDR (false discovery rate) e Scaffold (peptide prophet e protein
prophet)
6.Peptides and protein quantification by MS 4h Oh 4h
1.lsotopic and isobaric labels: SILAC, ICAT, iTRAQ
2.Label-free methods
7.ldentification and quantification of Low molecular weight molecules by MS 8h Oh 8h
1.1sotopic distribution and prediction of molecular formulas from high accuracy
MS1 and MS2 data
2.ldentification of metabolites by search against spectral libraries: NIST,
MassBank
3.Analysis of LC/MS and GC/MS profiles: XCMS, TargetSearch e TagFinder
4. Statistical platforms for analysis and interpretation of metabolomic data
8.Applications in the study of biomarkers and molecular physiology 8h Oh 8h
Total | 60h | Oh 60h

Theoretical (T); Practical (P); Total (To);
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Fundamental references
Description Copies
Gross, Jurgen H. Mass Spectrometry: A Textbook. 201. Springer 2011 0
Hoffmann, Edmond de. Mass spectrometry: principles and applications. ed. Edmond de 0
Hoffmann, Vincent Stroobant. 2008. 3rd
THROCK WATSON and O. DAVID SPARKMAN. INTRODUCTION TO MASS SPECTROMETRY | O
Instrumentation, Applications and Strategies for Data Interpretation. 2007. -- 4th Ed.
Timothy D. Veenstra; John R. Yates. Proteomics for Biological Discovery. 2006 by John Wiley & 0
Sons. 2th Ed
Sudhir Srivastava. Informatics in Proteomics. 2005 by Taylor & Francis Group, LLC. 2th Ed. 0

Complementary references
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