Exam Biostatistics  2013-2014 August, K Marchal
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1) PCA was performed on a dataset that contains the measurements of 154 metabolites profiled at several time points after treatment (more specifically at times 0 h, 4, 12, 24, 48 and 96 h after treatment). For each time point several replicates were measured) : The total datamatrix mDC (dim 154 X 52) contains 52 columns (corresponding to the timepoints and their replicates) and 154 metabolites (rows). The lines below illustrate how the data look like: 

X12h.1  refers to e.g. timepoint 12 first replicate
mDC[1,]
X0h   X0h.1   X0h.2   X0h.3   X0h.4   X0h.5   X0h.6     X1h   X1h.1   X1h.2   X1h.3   X1h.4   X1h.5   X1h.6   X1h.7     X4h   X4h.1   X4h.2   X4h.3   X4h.4 
 0.0015  0.0252  0.0159  0.0116 -0.0431 -0.0053 -0.0058  0.0127  0.0309  0.0092  0.0430 -0.0457 -0.0108 -0.0126 -0.0831  0.0192  0.0156 -0.0015 -0.0500 -0.0481 
  X4h.5    X12h  X12h.1  X12h.2  X12h.3  X12h.4  X12h.5  X12h.6  X12h.7    X24h  X24h.1  X24h.2  X24h.3  X24h.4  X24h.5  X24h.6    X48h  X48h.1  X48h.2  X48h.3 
 0.0127  0.1563  0.1174  0.1112  0.1411  0.0287  0.0597  0.0641  0.0839  0.1388  0.1160  0.1008  0.0276  0.0917  0.0629  0.0574  0.2348  0.2672  0.2599  0.2314 
 X48h.4  X48h.5  X48h.6  X48h.7    X96h  X96h.1  X96h.2  X96h.3  X96h.4  X96h.5  X96h.6  X96h.7 
 0.1901  0.2015  0.2209  0.1881  0.3410  0.3206  0.2923  0.3276  0.2742  0.2560  0.2424  0.2655 

PCA was applied to this dataset as follows
PCAres<-prcomp(t(mDC), scale = TRUE, center=TRUE)
And the results were plotted as follows
plot(PCAres$rotation[,1],PCAres$rotation[,2], pch=20, col="gray40")
abline(v=0, col="gray")
abline(h=0, col="gray")
text(PCAres$rotation[,1],PCAres$rotation[,2], labels=sub("X(.+h)(\\..)?","\\1",rownames(PCAres$rotation)),cex=1, col="red", adj = c(0,0))
[image: ]
plot(predict(PCAres)[,1],predict(PCAres)[,2]) 
abline(v=0, col="gray")
abline(h=0, col="gray")
text(predict(PCAres)[,1],predict(PCAres)[,2], labels=sub("X(.+h)(\\..)?","\\1",rownames(t(mDC))),cex=1, adj = c(0,0))
[image: ]

Explain what is plotted in the figure above, give a complete answer by first explaining what PCA does and then illustrating your explanation with the example shown in the figure, your explanation should define the variables and the observations. Interpret the results. 



















































2) Golub is a gene-patient dataset. The dataset contains 50 patients and 3051 genes. Explain the code below line per line. Explain why you need to perform the different steps, what they are doing and how you have to interpret the outcome (what do you expect as outcome).

dim(golub)
# [1] 3051   38

golub_m = golub – rowMeans(golub) 
SD = apply(golub, 1, sd, na.rm=TRUE)
golub_r = golub_m/SD

d.euclidian_r <- dist(golub_r, method="euclidian")
m <- as.matrix(dist(golub_r)) 
dim(m) 	
#(3051,3051)
kmeangolub10= kmeans(d.euclidian_r,10)
table(kmeangolub10$cluster)

#1   2   3   4   5   6   7   8   9  10 
#315 319 262 370 280 266 264 352 332 291
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PCAres$rotation[, 1]

PCAres$rotation[, 2]

ylose methoxyamine (4TMS)

Tyramine (3TMS)

trans-Sinapinic acid (2TMS)

Threonic acid-1,4-lactone (2TMS), trans-

Threonic acid (4TMS)

Succinic acid (2TMS)

Shikimic acid (4TMS)

Salicylic acid (2TMS)

Ribose methoxyamine (4TMS)

Pyroglutamic acid (2TMS)

Putrescine (4TMS)

Phosphoric acid (3TMS)

Ornithine (3TMS); Arginine {BP} (3TMS); Ornithine (4TMS); Arginine {BP} (4TMS)

Octadecanoic acid (1TMS)

myo-Inositol-phosphate (7TMS)

myo-Inositol (6TMS)

Melibiose methoxyamine (8TMS)

Maltose methoxyamine (8TMS)

Malic acid (3TMS)

L-Valine (2TMS)

L-Tyrosine (3TMS)

L-Threonine (2TMS); L-Threonine (3TMS)

L-Serine (2TMS); L-Serine (3TMS)

L-Proline (2TMS)

L-Phenylalanine (2TMS)

L-Methionine (2TMS)

L-Leucine (2TMS)

L-Isoleucine (2TMS)

L-Homoserine (3TMS)

L-Glutamine (3TMS); L-Glutamine (4TMS)

L-Glutamic acid (3TMS)

L-Cysteine (3TMS)

L-Aspartic acid (3TMS)

L-Asparagine (4TMS)

L-Arginine (5TMS)

L-Alanine (2TMS); L-Alanine (2TMS)

Glycine (3TMS)

Glycerol (3TMS)

Glyceric acid (3TMS)

Glucuronic acid methoxyamine (5TMS)

Glucose-6-phosphate methoxyamine (6TMS)

Glucose methoxyamine (5TMS)

Galactonic acid (6TMS)

Galactinol (9TMS)

Fumaric acid (2TMS)

Fructose-6-phosphate methoxyamine (6TMS)

Fructose methoxyamine (5TMS)

Erythronic acid (4TMS)

Erythritol (4TMS)

Dehydroascorbic acid dimer; L(+)-Ascorbic acid {BP}

Citramalic acid (3TMS)

cis-Sinapinic acid (2TMS)

cis-Aconitic acid (3TMS)

beta-Alanine (3TMS)

Benzoic acid (1TMS)

Arabinose methoxyamine (4TMS)

4-Aminobutyric acid (2TMS); 4-Aminobutyric acid (3TMS)

2-Ketoglutaric acid methoxyamine (2TMS)

[NA_2]

[NA_3]

[NA_4]

[NA_9]

[NA_22]

[NA_23]

[NA_24]

[NA_25]

[NA_26]

[NA_27]

[NA_28]

[NA_29]

[NA_47]

[NA_48]

[NA_49]

[NA_50]

[NA_51]

[NA_52]

[NA_53]

[NA_54]

[NA_55]

[NA_56]

[NA_57]

[NA_58]

[NA_59]

[NA_60]

[NA_61]

[NA_67]

[NA_91]

[NA_92]

[NA_93]

[NA_94]

[NA_95]

[NA_96]

[NA_97]

[NA_98]

[NA_99]

[NA_100]

[NA_101]

[NA_102]

[NA_103]

[NA_104]

[NA_105]

[NA_106]

[NA_107]

[NA_108]

[NA_109]

[NA_110]

[NA_115]

[NA_165]

[NA_166]

[NA_167]

[NA_168]

[NA_169]

[NA_170]

[NA_171]

[NA_172]

[NA_173]

[NA_259]

[NA_260]

[NA_261]

[NA_262]

[NA_263]

[NA_264]

[NA_265]

[NA_266]

[NA_267]

[NA_268]

[NA_269]

[NA_270]

[NA_271]

[NA_272]

[NA_273]

[NA_274]

[NA_275]

[NA_276]

[NA_277]

[NA_278]

[NA_279]

[NA_280]

[NA_281]

[NA_284]

[NA_306]

[924; Trehalose (8TMS)]

[914; Galactinol (9TMS)]

[861; Glucopyranose (5TMS)]

[861; Digalactosylglycerol (9TMS)]

[798; Fructose (5TMS)]

[734; L-Aspartic acid (3TMS)]

[721; Melezitose (11TMS)]

[708; Ribonic acid (5TMS)]

[640; Putrescine (4TMS)]

[614; Glutamine (4TMS)

[612; Proline (2TMS)]

[564; 1H-Indole-2,3-dione, 1-(tert-butyldimethylsilyl)-7-propyl-, 3-(O-methyloxime)]

[529; Indole-3-acetic acid (2TMS)]
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