ASSIGNMENT:

Use R and BioConductor to explore microarray analysis, since most of the useful analysis algorithms have already been implemented in BioConductor. The sample data is data.dat (attached).  This includes the expression profiles of 120 genes in 4 normal samples, 7 cancer samples and 3 unknown samples.

[image: image1.png]Question 1: Differentially gene expression
Find genes (we call them gene set 4) that have > 1.5 or < 0.7 fold change between norml and.

Using ttest (assuming equal variance between the normal and cancer samples) find genes (we.
call them gene set B) that are differentialy expressed (p-value = 0.05) between normal and

‘Can you find genes (we call them gene set C) that satisfy both: 1) fold change = 1.5 or < 0.
differenially expressed with FDR < 0.1

Make an bl page for gene set C.

Question 2: Clustering and unsupervised learning
Tey hierarchical clustering average linkage on the samples (zormal, cancer and unknows) using
1) all the genes; 2) gene set 4. Which clustering s better? (bint: which oxe gives reasonable
separation between the fwo kxiown groups).

Based on this clustering, can you classify the thres unknowns?

Question 3: Dimension reduction
Run MDS on allthe samples and all genes, and plot them in 2D. Can you predict the three
mkzown semples based on the MDS plot?

Run PCA on all the samples, and plot the samples based on the firs two principle component,
How many principle components do we need to capture 85% of the variation i the dafa?

Use gene set B in the known samples to perform LDA, and predictthe three unknown samples.

Question 4: Classification using supervised learning
Run KNN 2ad SVM on the samples, and predict the three unknow samples based on the 4
‘ormal and 7 cancer samples.




Deliverables:

1. Make a zip file with the following 3 files:
a. R code with brief documentation explaining which part of the code is for answering which question

b. Html page for gene set C

c. Plot all the samples using first two principal components

2. Answer the following questions based on your work in Q1-Q4.  
[image: image2.png]Q1. How many genes are in set 4 (integer). set B (integer). set C (integer).

Q2. How many genes give better clustering separation of the known samples? Choose between
Gl genes, gene set 4).

Clustering prediction: usknown 1 (normal or cancer), usknown 2 (zomma or cancer), usknown 2
(normal or cancer)

Q3. MDS prediction: unknown 1 (normal or cencer), unknown 2 (normal o cancer), unknown 2
(normal or cancer)

PCA: How many principle components do we need to capture 85%
(mteger)

LD prediction: usknows 1 (aormal or cancer), urknows 2 (normal or cancer), uaknown 2
(normal or cancer)

£the variation in the data?

Q2 KNN prediction: unknown 1 (zommal o cancer), urknowin 2 (aormal or cancer), uzknown 2
(aormal o cancer).

SM predicton: usknows ! (somual o cances), unkuows 2 (aomaal o cances), urknown 2
(uormial or cances).




