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A few words about the data...

@ Acute myeloid leukemia project

@ One microarray consists of: experimental probe - RNA sample from a
patient or a healthy person and control probe - RNA isolated from
cell line HL60 (a subtype of AML)

@ 86 hybridization: 1-2 HL60 versus Control,3-68 HL60 versus
Leukemia,69-86 HL60 versus Control
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Gpr file from GenePix for AML experiment.

Block | Column | Row Name Flags
1 1 1 ERG-Operon 100
1 2 1 ERG-Operon 100
1 3 1 ERG-Operon 100
1 4 1 FLT3-Operon -50
1 5 1 FLT3-Operon -50
1 6 1 FLT3-Operon -50
1 7 1 GAPDHS-Operon | -50
1 8 1 GAPDHS-Operon | -50
1 9 1 GAPDHS-Operon | -50
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otherwise
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Gpr file from GenePix for AML experiment.

Block | Column | Row Name Flags
1 1 1 ERG-Operon 100
1 2 1 ERG-Operon 100
1 3 1 ERG-Operon 100
1 4 1 FLT3-Operon -50
1 5 1 FLT3-Operon -50
1 6 1 FLT3-Operon -50
1 7 1 GAPDHS-Operon | -50
1 8 1 GAPDHS-Operon | -50
1 9 1 GAPDHS-Operon | -50

@ The last column gives us the specified knowledge which weights
should be given to spots

@ For flags less than the cutoff value we give weights equal 0 and 1
otherwise

@ We choose cutoff=-50 to downweight bad or absent spots
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Problem Number One

Problem

How to calculate the mean intensity for each gene taking into
consideration the weight of the spot?
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Problem Number One

How to calculate the mean intensity for each gene taking into
consideration the weight of the spot?

R code

> # MA.A - data after normalization

> Mean_intesity <- avedups(MA.A, ndups=3,
weights=MA.A$weights)

| A\
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MA plots: before and after using avedups function

0_s#120
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MA plots: before and after using avedups function
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Problem Number Two

Which genes are over(under)expressed comparing leukemia and control
probe?
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Problem Number Two

Which genes are over(under)expressed comparing leukemia and control
probe?

The statistics used for these calculations are:
@ two sample t-statistics

@ sam-statistics

o fc-statistics
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DEDS package

Yuanyuan Xiao and Yee Hwa Yang
April 21, 2009
University of California

non

deds.stat.linkC(X, L, B, tests = ¢("t", "fc", "sam
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DEDS package

Yuanyuan Xiao and Yee Hwa Yang
April 21, 2009
University of California

deds.stat.linkC(X, L, B, tests = ¢("t", "fc”, "sam","...") )

o X: A matrix, in the case of gene expression data, rows correspond to
N genes and columns to p mRNA samples
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o X: A matrix, in the case of gene expression data, rows correspond to
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labels
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DEDS package

Yuanyuan Xiao and Yee Hwa Yang
April 21, 2009
University of California

deds.stat.linkC(X, L, B, tests = ¢("t", "fc", "sam","...

o X: A matrix, in the case of gene expression data, rows correspond to
N genes and columns to p mRNA samples

@ L: A vector of integers corresponding to observation (column) class
labels

@ B: The number of permutations
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Solution 11

R code

+ v+ V + VV V V V VYV

library (DEDS)

# from targets file O-control, 1l-leukemia
L<-rep(c(0,1,0),c(2,66,18))
data<-as.matrix(Mean_intesity)

d <- deds.stat.linkC(data, L, B=200)

# for the comparisons between the 3 statistics
t_genes<-topgenes (d,number=50,Mean_intesity$genes$Name,
sort.by="t")
fc_genes<-topgenes(d,number=50,Mean_intesity$genes$Name,
sort.by="fc")

sam_genes<-topgenes (d,number=50,Mean_intesity$genes$Name,
sort.by="sam")
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Data from DEDS...

datal

H200011880-NM_006043

opHsWE 53—

H300016130-NK_13857&

opHsW0400005878—

opHsV040001

opHsW 0400013382

opHsW0400008010-XM_237

H200010310—

opHsW 04000088

opHsV0400005020—

opHs\W04000052

A

opHsV0400009

opHeV4 opHEV0400010715—
opHSW040001 opHSW0400011041—
H300003153 H30000325 014220
opHsW04000005 1_003:

opHsV040000

H300007735—

cpHsW0400005

H300018! MNM_00S718:NM_00.

opHsW04000070

H300022101-NM_022800

opHsV04000073

opHsSV 0400010786

opHsW040001

opHsW 0400012

B

HumW4con_1-K1 200012218-NM_000

HM_022

(H30000721

H20001303!

H30000328;

H300022082-M1

H2000085 opH=V0400003 —
H2000170€! H200000348-NM_000133
HZ00001065 643;NM_0010056 H2000003

H20000812; H200003989.

H2000117

H3000073

H200011810

H200017

opHsV0400002318-N

1_001008529,

H20001

opHeV0400005702—

H200020

H20000&: A

H3000020
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> w<-c(datal,data2)
+ hm<-duplicated(w)
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> w<-c(datal,data2)
+ hm<-duplicated(w)

t-ztatiztice 500 san—statiztics (492

fo-statistics (480
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A r example

Block | Column [Row |Name 0

11 HyeMarker §7. 001 Dye Warker

Al I 1]H20000000-ti 00188 J1-001-H200000453-ENSG0NINN105846
|3 1 %001 Buffr

A 4 1]H200000511-N01 030984 M _001081 |01-D12-H200000511-ENSGO0000053TT
1|8 1]R200000542M 005858 D1-HO1-H200000542-ENSG00000056558
A| 6 1]A200000008-M 005041 D1-H13H200000357-ENSGO0000 180644
1| 7] 1|H200000sT7-A_tooor? T1-LOH-H2000005T7-ENSGO0000160854
1| 8 1{H200000583-0 003358 D1-LL-HE0000053-EH3G000Ma30%2
I8 1]H200000011-HM 008080 01201 H20000081 1 ENG000NTEA3
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A r example

Block | Column [Row |Name 0
11 HyeMarker §7. 001 Dye Warker
Al I 1]H20000000-ti 00188 J1-001-H200000453-ENSG0NINN105846
|3 1 %001 Buffr
A 4 1]H200000511-N01 030984 M _001081 |01-D12-H200000511-ENSGO0000053TT
1|8 1]R200000542M 005858 D1-HO1-H200000542-ENSG00000056558
A| 6 1]A200000008-M 005041 D1-H1H200000557-£1560000018064¢
1| 7] 1|H200000sT7-A_tooor? T1-LOH-H2000005T7-ENSGO0000160854
1| 8 1{H200000583-0 003358 D1-LL-HE0000053-EH3G000Ma30%2
I8 1]H200000011-HM 008080 01201 H20000081 1 ENG000NTEA3
GPR data
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Another example

Btk | Coumn R |ame 0 e e O O O
I e LU D e e e e e g
: ! wsznoounm-ur.f_nu1sﬁ oI-DDu;HzBuaﬁonae&wsaunoomneeaa R e e e O e

A A|Buffer %001 Buffer ; o e -

1] 1 foo0ust 0030 00106 DDV HON0EE 12N SCOMONERETT “ﬂz HEUD"UWE AGCC ELERRE ETbioI 20
N DR RO S COMOEEEES e A L
IR T (AT A0S JTCATCTL T SELlLE T (2
7 1 reooocsrrom s LR -ENSCOOntG e 1A (HO0NOMD |CATGGAGGAENSB0NONENSTIANDNME Q6FG3 HUNAN
T o rmnse o DL E S G e 1 HONDDNT (GRACAGGAQENSCIMONIENETONNNNIE ACATY
IEE D T e e e g e
GPR data
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Another example

Btk | Coumn R |ame 0 e e O O O
I e LU D e e e e e g
: ! wz?fnoonnm-urx_nuw& oI-DDUS%H;ua&onae&wsc;nncomnae:e R e e e O e

A A|Buffer %001 Buffer ; o e -

1] 1 foo0ust 0030 00106 DDV HON0EE 12N SCOMONERETT “ﬂz H?UD"UD“”E AGCC ELERRE ETbioI 20
N DR RO S COMOEEEES e A L
IR T (AT A0S JTCATCTL T SELlLE T (2
7 1 reooocsrrom s LR -ENSCOOntG e 1A (HO0NOMD |CATGGAGGAENSB0NONENSTIANDNME Q6FG3 HUNAN
T o rmnse o DL E S G e 1 HONDDNT (GRACAGGAQENSCIMONIENETONNNNIE ACATY
IEE D T e e e g e
GPR data GAL data
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Solution Il

R code

gal<-read.table("gal.csv",dec=",", sep=";")
gpr<-read.table("gpr.csv",dec=",", sep=";")
gal<-gall,3]

gal<-as.character(gal)

gpr<-gpr[,4]

gpr<-as.character(gpr)

symbol<-gall,9]

symbol<-as.character (symbol)
result<-matrix(0,length(gpr),2)
result[,1]<-gpr

colnames (result)<-c("Sonda","Gen_symbol")

V VV V V V V V V V.V
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Data after grep function

Finally we obtain id sond in the first column and the gene

the second

Fie Edt Packages Windows Help

=10ix|
> gal 4
[1] "HZ0000O0OO1" "HZOOOOODOS® "HZ00O0OOOO6" "HZOOOOOOOT" "HZ00000008"
[6] "H200000010" "H200000011" "HZOOOODO14"
> opr
[1] "Dye Marker" "HZ00000001-NM_001885"
[3] "Buffer” "HZ00000511-NH_030964;NM_001061"
[5] "H200000542-NM 0056557 "H200000008-NH_005041"
[7] "HZOOOOOST7-NN 000073" "HZ00000583-NH_003385"
[9] "HZ00000011-NM_00S0807
> symbol
[1] "NATZ" "TGHL" "FECH" "GLDC" "HS4AZ "
[6] "QEFGSS HUMAN" "ACATL" "PTAFR"
> result
Id_Sond Gene_symbol 1
[1,] "Dye Marker” g
[2,] "HzDOOOOOO1-NH D01865" "HATZ"
[3,] "Buffer” g
[4,] "EZOODOOS11-NH 030984;NM 0010617 0"
[5,] "HZOOOD0S42-NK_005656" gr
[6,] "HZDOOOOOOS-WK_D05041" THS4AZ" =
[7,] "HzDODOOS77-WK_000073" g ‘J'unmd HEd"m' _J_Dj.ﬂ
[8,] "HZDOODOSE3-NK_003385" g FoRT R
[9,] "HZ0O000O011-NK_006080" "ACAT1™ 1ossni g Liloonn)
z - result[3,2]<-symbol[i] i
> grep ) =
- il | _|‘j .
i el
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