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1) What does m/z stand for in mass spectrometry?  (10 points)
A: mass to charge ratio.
 
2) Define “Proteomics”. (20 points)
A: “The study of the expression, location, interaction, function, and structure of all the proteins in a given cell, organelle, tissue, organ, or whole organism”.
 
 3) Which language is NOT the standard language in Semantic Web? (5 points)
a. RDF,
b. OWL
c. XML
d. SPARQL

4) What are the two important components in determining structures from X-ray crystallographic data? (10 points)
A: amplitude/intensity/diffraction pattern and phase.
 
5) Briefly compare Web 2.0 and 3.0. Which Web version do we currently have? (25 points)
A: The main idea of Web 2.0 is in the dynamic data and information sharing of multimedia and information, normally typified by social networking media.

But the main idea of Web 3.0 is in a standardized semantic description of data (‘data of data’), such that data becomes machine-readable to facilitate the integration of heterogeneous data and sharing across diverse sources and platforms. These create the foundation of the ‘Semantic Web’.

Currently we are at Web 2.0.

6) In SVD, s1u1v1T is the best rank-1 matrix approximation for A. What do s1u1 and v1 mean in terms of subspaces and ranks? (10 points)
s1u1 : gives coordinates for row vectors in rank-1 subspace
v1 : Gives coordinates for row space basis vectors in rank-1 subspace ; or direction of rank-1 subspace. 


7) An acute angle between two lines in Biplot indicates a positive correlation between the two corresponding variables [True/False]. (5 points)
A: True


8) What is network module? Describe a common computational way to detect network modules.  (15 points)
[bookmark: _GoBack] A: A module is a group of densely interconnected genes/elements. A common computational pipeline generally comprises of two steps: first, a suitable dissimilarity/similarity measure is defined and calculated for each element, and then clustering is performed on the elements based on the measure.
 
 
 [BONUS] What are some of the potential benefits offered by Semantic Web in terms of life science data integration? (10 points)
Some of the potential benefits offered by the Semantic Web include:
1) semantic standardization of terminology such that heterogeneous data can be brought together for sharing and integration.
2) biological terms can be linked in ontologies to create/discover knowledge when before these terms were not known to be associated.

Example of life science application:
-e.g. Cell Cycle Ontology provides a way to classify and standardize terminologies.
-PPI discovery
-disease implications
-biological databases data integration
-hypotheses discovery
 
 
