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Overview

What is proteomics? 

What is mass spectrometry?

What is quantitative proteomics?

How do you do a quantitative proteomics assay?

ptm-biolab.com
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Why is proteomics useful?

http://www.nature.com/nrg/journal/v16/n2/images/nrg3868-f1.jpg



How do we identify proteins?



LIKE THIS!



But, actually?



Refresh: What is mass spectrometry?



What is important to know about mass spec?
- m/z ratio

- Sequence coverage

http://www.google.com/patents/WO2008138495A1?cl=en

- Sequence coverage



What is a m/z ratio?

http://webbook.nist.gov/cgi/cbook.cgi?ID=C74986&Mask=200
https://commons.wikimedia.org/wiki/File:Propane-3D-balls-B.png



What is 
sequence 
coverage?

http://edoc.hu-berlin.de/dissertationen/lu-yinghong-2006-04-24/HTML/chapter3.html



What is quantitative proteomics?

https://www.thermofisher.com/us/en/home/life-science/protein- bio logy/protein-biology-learn ing-center/pr otein- biology-resource- libr ary/pierc e-pr otein-m ethods/quantitative-pr oteomics/_ jcr_c ontent/MainParsys/image_f2ec.img.jpg/1447868008758.jpg

Proteomics Mass Spec



What types of quantitative proteomics are there?

jcb.rupress.org



What is iTRAQ?

https://www.broadinstitute.org/files/shared/proteomics/images/

iTRAQ
Isobaric Tags for Relative and Absolute Quantification



http://www.inf.fu-berlin.de/lehre/WS14/ProteomicsWS14/LUS/lu4c/315/index.html

Mix 
and 
MS

How does iTRAQ work?



https://www.broadinstitute.org/files/shared/proteomics/images/

What is an 
example iTRAQ 

workflow?



Is iTRAQ a good choice?

http://www.hindawi.com/journals/ijpro/2013/581862/
https://www.broadinstitute.org/scientific-community/science/platforms/proteomics/itraq

http://www.livescience.com/37009-human-body.html
http://www.rrdonnelley.com/retail/solutions/



https://www.broadinstitute.org/files/shared/proteomics/images/

Brain Tissue 
Normal

Brain Tissue 
Diseased

How could you 
use quantitative 
proteomics in 
your project?



Conclusions/ Summary

What is proteomics? Refresher

What is quantitative proteomics?

What is iTRAQ protein labeling?

acceleratingscience.com



http://allcars.pw/brandscdwn-cancer-cells-under-a-microscope.htm



What is oral squamous cell carcinoma?

Emedicine.medscape.com
http://www.dentist-charlotte-north-carolina-nc.com/images/oral-mouth-cancer-in-detail-9-squamous-cell-carcinoma-slide1.jpg



Figure 1: What is 
the experimental 
approach?



Table 2: What are the novel molecules in this cancer?



Why do we care about 
RAB2A and PRDX1?

http://jonlieffmd.com/blog/vesicles-transport-information
http://yorkshirecancerresearch.org.uk/wp-content/uploads/2014/07/DNA-mutation-causes-cancer-diagram.png



Figure 2A: What is the RAB2A peptide MS spectra?



Which peak corresponds to RAB2A fragment?

Gene      Coverage     Sequence           m/z



Figure 2B: What is the PRDX1 peptide MS spectra?



Which peak corresponds to PRDX1 fragment?



Figure 3: How were the iTRAQ results validated?

Citationofthingsthatareevil.com



Figure 4 A-B: Where do RAB2A and PRDX1 localize?



Figure 4C: How did they compare protein expression?

Immune 
Reactivity 
Scoring



What are the 3 gene ontologies?
Bonus: give an example!



Figure 2D: How did they sort their proteins based on 
cellular localization? 

Human Protein Reference Database (http://www.hprd.org)



Figure 2C: How did they sort their proteins based on 
biological processes? 

response

Human Protein Reference Database (http://www.hprd.org)



What are the main takeaways from the paper?

Proteomics methods are 
important

Gene ontologies

Quantitative proteomics 
are helpful for 

determining biomarkers



How are biomarkers useful in cancer research?

Future research

www.dlssolutions.com

Confirm biomarkers in vivo
Determine specificity and sensitivity
Improve biomarker strategies

How does gene ontology help us move forward with 
quantitative proteomic data? 

Why is biomarker discovery a helpful tool in 
cancer diagnosis?




