Biost 2055: Homework 1

Distributed: 1/20/2012

Due: 2/1/2012

1. (5 points) Perform RMAexpress on the 8 arrays (m, n, o, p, q, r, s, t) provided in lab session. Remember (m,n,o,p) and (q,r,s,t) are replicates. The expression of only 14 genes among more than 12,000 genes are different between the two groups of (m,n,o,p) and (q,r,s,t) (see table 1). 

(a) Perform RMAexpress on the 8 arrays and save the expression matrix to “RMA.txt”.

(b) Write an R program to read in the expression matrix produced by RMAexpress. Compute a 8X8 correlation matrix from each pair of samples. How does the correlation matrix provide evidence that (m,n,o,p) and (q,r,s,t) are replicates, respectively?

(c) Draw a 8(8 pairwise M-A plot. (Hint: Use the command “par(mfrow=c(8,8), mar=c(0.1, 0.1, 0.1, 0.1), xaxt="n", yaxt="n")” to help you increase the plot region. Have your title and labels on x-axis and y-axis polished.

(d) Filter out genes with average expression level less than 150. Generate an 8(8 pairwise M-A plot after filtering. (remember x-axis should be re-scaled so you can see more clearly)

(e) The following fourteen genes are known to have differential expression between two groups: 37777_at, 684_at, 1597_at, 38734_at, 39058_at, 36311_at, 36889_at, 1024_at, 36202_at, 36085_at, 40322_at, 407_at, 1091_at, 1708_at. Re-draw 8(8 pairwise M-A plot after filtering with the fourteen genes labeled with red color and “(” symbol. You should see that these genes should show no difference (M=0) within groups (m,n,o,p) and (q,r,s,t) but show differential expression between groups.

[image: image1.png]37777_at 684_at 1597 at 38734_at 39058 at 36311 at 36889 _at 1024 _at 36202 at 36085 at 40322 at 407 _at 1091 at 1708 at
13 "

—
1 2 3 4 5 6 7 8 9 10 1 12
A 0 02 | 05 1 2 4 ] 16 2 64 128 0 512 1024
B 025 05 1 2 4 8 16 2 64 128 256 025 1024 0
c o5 1 2 4 8 16 2 64 128 256 512 05 0 0%
D1 2 4 8 16 2 64 128 256 512 1024 1 0% | 05
E 2 4 ] 16 2 64 128 256 512 1024 0 2 05 1
F 4 8 16 2 64 128 256 512 1024 0 0% 4 1 2
G 8 16 2 64 128 256 512 1024 0 0% 05 8 2 4
H 16 2 64 128 256 512 1024 0 0% 05 1 16 4 ]
(7] 64 128 256 512 1024 0 0% 05 1 2 2 ] 16
J B 128 26 512 1024 0 0% 05 1 2 4 64 16 2
K 128 28 &12 1024 0 0% 05 1 2 4 8 128 2 64
L 26 512 1024 0 0% 05 1 2 4 8 16 256 B4 128
M.N.OP &2 124 O 0% 05 1 2 4 8 16 2 512 128 2%
Q,R,S,T 1024 0 025 05 1 2 4 8 16 2 B4 1024 266 512




Table 1: Design of the Latin square data.

2. (7 points) Download and read in a data package “golubEsets” into R.

i. Read in the data set “Golub_Merge”.

1. How many genes and how many samples are in the data set? 

2. Use the function “abstract” to get a description of this data set. 

3. How many acute lymphoblastic leukemia (ALL) patients and how many acute myeloid leukemia (AML) patients in the data set? 

4. How many male, female and unknown patients? 

ii. Use “samr” package in R to detect differentially expressed genes (use random seed 12345). How many up-regulated and down-regulated genes are identified when FDR threshold is 5%? How about when FDR is 1%? List the top 10 up-regulated and down-regulated DE genes respectively. Plot a heatmap for identified DE genes at 1% threshold.

iii. Use t-test with Benjamini-Hochberg correction to detect differentially expressed genes under FDR=1%. How many differentially expressed genes are detected? How does the result compare to (b) and which method is more powerful? (Use “mt.teststat” function in “multtest” package to derive t-statestics. Use “pt” function to calculate p-values. Use “p.adjust” function to perform BH correction.)

Homework should be emailed to the TA with all the generated R code, data matrixes and figures in a compressed zip file.

