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BRABAR > AR RHRENE 2001 F 2 Amey" #2"
T ERARA HATHERRFANOERR BREGETHE
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ERETRIRALS B
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k

EoRBEZEMOEL  HRORE - THORR - THASMTREH
BREE > BAREEERETFEARAANR  AERAREE TR
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BRI AEMFE O REABAR S B BILo 47 o DNA &k #k
IR BI AR ik - BAE - REFRAAROEE > Bkt THRAT
RREANBHAE -4 R —HARGHART K -

SRAMHE R A 1995 FRMAAERA > RIS 2HBAE
ARETHRIAS  SFWASTERENR  EEATEI0/A
o R kFEMERE ARBEET S MIRAN ARFRAEYR
BEERASHK BAMEREAEHAELRRA 200 5 ZAHK
A B BAT AL 0 & 20 2 RBEEMRE
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ARNSARBG T R LE I M 8BEEE SR EHIL -7
sh » A5 T DNA 4k > & & % (proteins) -~ /& (antigen) ~ HLgE
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R R ESLERGE -

3. &K MER

DNA & K ey el B e kit TR A m A ~ HWiR o
AACREHAR - (Blho: Bk 5f AIDS 4L ET  URREREBE L
MERR DA ST F s H BRI OB b A S A
#EERRENDE  UHEREGAN -HARBM > TULES
— BB Es LM A 0 MBI FHER 0 FHEZ B - R T DNA
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(3)#F312 £ I ¢y 5 #7 (Toxicology Analysis):DNA & A 4.5 A &
WRAERFDHN L LB TEARAERSR Gl ET 5 MO
£ B o Affymetrix X AZHF@AENAESHER > RMABRFSER
HERLLFRENMLERA THERAEZLABSTHEFOAR UMk Hh
B — LR FMEHABRTELNBE -

(4) & —maE ey %t o9 4 € (SNP Identification): i& 4. % B
AT PIeY ERE 2 — 0 £ A e KA A A& (genotype) LA #A 4o iE 18 48 &Y
% # M (polymorphisms) » % 4% 2 3 8 . o9 KA B % H 4
(geneticpolymorphisms)&y E#4 & » STAB R E RO TAY ~ SETA
6 o

(5) %, 7% R J& 7 #7 (Immunoassays): & 4k & h #9345 4§ DNA
Uy R EB LA Lol MARE - MBIEOEELES
A RM— LR RIE LT -

(6)% & H & F (Protein chip)f/2a TIR B ~BTUREBASLA L
9k > & & g (proteins) 4L =7 L4 « A7 LA B BT A A3 R 84 & &b > ko “protein
chip’ &R +#TRBEANECLMZELHHAR -

(7) % 4 ¢4 65 32 (Drug screeninQ): R A A £ S Fo U ahE R B
(receptors) z Figh &AL TR E AL R L 3% DNA Fo 744
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Data Management:
Affymetrix Probe Level Data
Der-Min Wu
May 17. 2002
i - —_ ——
Introduction (1)

u Why we use probe level duta to analyze ?

= There are more and more studies on unpont “low-
level™ analysis issues such 45 nomaahization. outher
dutection, and computation of expression indexes.

u Some studies have found that the methods used to
analyze expression data provided by the GeneChip
software often yield high-quahity 1e<ults. the false
positive and false negative gene presence/cifterential
eapression call rates

i = —_ -

Introduction (IT)

= We can develop through the improvement of our owi

methods to analyze probe level data to mahe these
results easier (o nterpret at the biological level and tc

provide a more quantitutive measure of significance
on whether 4 genc 1s present or differentiully
eapressed

m In this presentation. we show an structure of probe

level data, how to handie this data set. and give an
overview of general staustical application using SAS

12
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Methods (I)

® ‘The data 1s about prostate cancer. which 1s support from Dr

Lin (M D. Anderson Cancer Center. flouston. TX)
a The study design 18 1o compare iwo groups. o 1$ treatment
group and the other 1s control group.

Total tour arrays.
1 Control sampie

() camil2
Mecamil -
2 Treatixent sample

= repheate

Mhel2  ___ eoncue
Dlueld

myhs [T P —

Methods (II)

= Measurcment

Attyritrs HuS cup --- GeoeChip Expression Probe Arrays

ot i

o . v o Onechup = (x axs:y aus)
up ! 1 =640¥640=409.600 probe cells
. i
Probeser

PR IR WAL B 0 S0 o o O L
17 1§} | I FRRE S

Oare gene = 1 probe sct =16 probe prrecli= 1622
=232 prohe celfs = 16 PM and 16MM

One chip has over 12,000 genes (409,600432)

AN Il -
E2 2] Methods (ITD- data type
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Methods (IV)

wHow 10 create text file for data analysis?

[ai - Y Ve -
Name=1000_¢t | 2 Y gom
3 yonmbes pmormm 0 0 234

06 o 0 .
I [

taerye

2.
, * 1t (save s text file for dats analyais)
Probe_name npmher pm _or_mm cami2 cami3 locl2 Jucld
1000 [) [ n4 280 20 275

' o -_—
» Probe level duta (® oy
ntiize St
Bopmtan o
o
Nemarar 1
o
[
»
CRlior \ 3 ZRORE AT OU N KAA® PO LBAS PO ARLE STIM
Clpas e N ey [ v . T  Pae
Clmam de N ammwens 18T 606 wew
D ey = T LA S S
Sries N I S N
GG W N aeatemed BT 4 T2
Couas sm N uiwmar W€ 8 &3 v
GEW W S reemmat n € f v
OBmF Re N cmelmir B L w4 4 EAr
CRrs - N et e . T . » um
Glds A edewar B € f 4 1 wue
onme e
s W N lmes 3w €+
Thlowass W R ol I3 . ] . -
Ol N N edbmas W T T
WS et B L 4+ D
b W N et B v & € une
L R o e S
e - . " e Loy wes
Catsrs = N
[N P

T e —_
Probe level data (*.cel)

[N et

Nwo T s

Cormimd o L Ade b
I ™

do W K
TR

g e >

- “a D

> 030640 probe cull

g 2
iy Ay ®
kb -
4 e »n
[ETS » -

14
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= H : -
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RS0 1 R 112 S

22K 11 N = -
‘’ER Methods (V)

s Hardware
IBM Noicheok R3O
U W3
CPL Pepuesn L 16
KAM 256 Wi}
HD 306G
» Sotware
TS5 PAPSSNOQ
SAS/BASL
SASASTAT
SASGRAPH

wys 12 [T -

3

Methods (V1)

a Dats process

gt Saee swerranad
- Tahle
SAS -
Temt Prucesy iy _ _
file tdelete, d":x:l * s
C | )
: . . “e  Gruph
_ —
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Input data ’
[ e o .
EENE B
FIE T S

BERH 14 P -~ —_—
X3 .
Import the external data filo .5 AS)

4 rmpovi ma®wrnel

- —;' ;;-! - ‘.I‘; -
Liboane luc ‘c:\microasrey’;

data luc.lucs; ! date 1ue tuewms
infile ‘ei\microarray\buds'; oer lum veseks
input probe_name § mumber e td
pu_or_sm x y camia camdd luezz %
luc1d e
proe : #* Ween 3m date ¢
by probe_pame pm_or_mm mober;

date lun luews;

Tun;

SAY jaLwte aw . e
date luc.lucsok;
set luc.lucsidropex y);
if pm_or_smme-1 then delets,
run;

Z r . —
?Q}%/J# 15 Data transfer =
e I_-:Jé— .
. e = -

LT Ia
< taer EZJET 2
o I.i_' B-.-
o ___j g - i
I_ﬂ -

. H
| e, 218
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Data transfer (SAS program)

{Libname lue ‘c:\microarray :

{deta luc.lucexc:

]Ln‘ﬂ.a [RAVTIE PP TVAR L o

jinput probe_nane § nusher poor_m x y 8
|do groupsi to 4:

jinpuc inten 94:

output;

end;

proc sore,

{by probe_name group pm_cr_zm nusker,
Tua,

'd-n luc.lucexe:
wet luc.lucsxcldrops x y}
| h\tmln-luﬂ“n-'ﬂ)

h - — — s
Sample Descriptive
u Gene-to-gene or chip to-clup

1Pt

Lmeplt =

Histogran

floxplot ™

Scatter plot

2 Table &
Mean
Standund deviation (SI)
Coefficient of vanution «( V)

=2 — e

____.E[QLJ_E_EM =MM_Intensity__

as-m-m“

cbe PM—MM (ntensay

0
e
ey

[

A

P R
orsy

1
i
2
h|
H e it |
I
i
\

Probe PM—~VIM Intenaty

we

II.I
i oy
post
\ pos .
‘"t\/ A S o NNt
T e v O T e
~—
gl PR e R
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% 20

&R 21

A Intensity _ .
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‘R 23

"R 24

Probe_PM Intensity .

uuuuuuuuuuu
-----------

e ——————— ———
- mamabr00E MM Intensity
il |
M ]

nnnnnn
......

nnnnnn
------

' —
Probe MM—PM Intensty

T

cam2 | L
T e

1 HI——
DRI e
2 HT=
[}
13
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Probe PN

llm!:itensdy

o o v o o8 =8

[ ——— |

4 n 4 5867 8 9 0 1
x4 camtin
i = —_—_ -
Mean, ST, ane CV
e o e - e IS Q
1 . D
2 MR A2 IERF MR P
1 P
3 - 2y ek -~ i 8 Rie
- LR S T T
s 44~ 2T WS
7 g W VmA 6B
[ Tm SR R SV
9 A XIS RTH
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i = —_— ——
Mean. SD. and C\ . 3AS program)

Libname luc ‘c:\microazzay’;

data ti,
set luc I
proc Bo:
by probe_care group pr_or ST,
run;
proc meass noprint,
var int.
Ly probe_rame group T Sr. T
sutput Timean m22-sMEAN $:d=5D cvalv.
run;
-
] = [— — e
Analysis of chip noise with replicate
s AL, Nl [ D
ol wdue T S N (N
s
LI S P Sotachmy o
B PN S ovag'a [
! ot . et . .
1 faml2 Cwad
™ | ™
N .- d
e
P
. , .o
L
—r
Chipr capCh o po
- z —
- =:_. JUCT _—A = 2
1 . il
. . “ N
< N N
v - -
- o e
- “ ey .
- - .
. N . <
. . RN
e R . » be ]

21
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Comparison of replicate samples
8 Beravaosoapiosm ~ooomeared o using

Cumil  Cumld

o YR "

B R LSV ==

= 1

LN Sl - H

C oo

~ S :— =
Prhenel’ = {liageas

=3

T 1

-

% sl |

‘w32 | T - pp—

Compare two replicai (pan-t test

s [T - ——

PR, *., 2 amte oy
Pear . aeenelativ v epitaue
' N ~ H -
T N N - .

-t v e N an
. - .e

PV

TRPAT:
b4
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&= F 36
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Speawmun conrelation of tw o repheete

A T o
1[ l s -
B ad N * LE T .
| oot e
! R I T N . '
r.- \{ua:‘: a;_- e :. LD \
R N i \'
; € N_oan o - e N -
e g e | < N
[ e Ry N e
1_‘,,,‘1,\11 . N
L Nt AN
. Probe PM Intensity
Prcbe PM Intensty i Proba P\ Irtersdy
amn . [
pro A o - -
s ' ]
ars
| = { 1 e
Y !
X 2% X X W PR -
w_ .o

iy - —

Comparison of two samples

mTo find which genes are significant dilference

= bsing t-test tor each gene
caml2-to-luci2

caml3-to-tucl3

=Using non-parametric methods
Wilcoxen two-sample test

23
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&k 38

H&Eh 39

v - —
Compuaie two samples i-test
. P LR .
T AT .
[ e LIt 2. 3, L
=3 4t e d "o . 3 -
maal |2 SterMa o Wt "~ . L
M oAa * reot o L ‘o Al
f R L | . ot - - - -
|l - P - s - T
L P R A 5. N 1 RN
L R -~ " Ll *.
e, . PRt S Tl . " - L
;. e o — —— emtinls
t-test (SAS program)
Uibname luc emicroarray*
data 5.1;
met luc.lucsxe
F” groupel or group=d, —! Caml2 compare fo o 12
l'r— sort, -
by Probe.name pm_or_me:
s
-
le2a0e group: —_—
Ivar intemin - » Log transfommation
!51‘ probe_nane pm_or _mm e
j0ds select ttests:
fads show-
-
r- e — ——

Comaio o aephe o Moot

- - - Ny
P . A s
! .
I - .
te s . o
e . e e s
'
| N
] e -
| - , A
| 2
A
IR ! -
- N
3 - ,
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Wilcoxon two-sample test

Libname luc ‘c:\microarry’;

data t5_3,

st lue.lucsxclobssl2s);
if group=l or groupsd;
proc sert;

by Probe_name pm_or_mm,
zun,

proc mpariwey wilcoxon:
class group:
var intenln:
exact,
by probe_name pm_or_mm;
run,

i - —
Conclusion
u Probe level duta are much more complex than probe set
level dats because probe fevel duta are compnsed by each
probe cell For this reuson, we nust be caretul'y nanaged
and analyzed s Luge data set

As we fave seep. probe Jevel dats can be analyzed n
many ways. Much of data analy sis depends an
nonmzbization s oo such basic assumpiions We must be
caretul abotn miferences nswde lrom probe level data

SAS nuy be maptemative tool for analy sis probe level
data

r = —_ -

Reference

s Wy TD. Analyzing gene expression data from DNA
microarrays to identity candidate gencs.J Pathol
2001;195-53-05.

u Chen DT. Wang YH, Desmond R, Chan WY.
Coopuer MD, Svong SJ. ENAR conference 12002)
p tanun nonl lization and
multivanate analysis of microarray data

m Schadt EL. L1 C. Su C. Wong WH. Analyzing hugh-
density oligonucleoude gene expression armay duta J
of Cellular Biochemistry 2000;80°192-202

25



MéE —

‘ER 1 "'

‘’EF 2 -

’EH3

-
dChip:
Data Management and Analysis for
Affymetrix Oligonucleotide Data

Der-Min Wu

July 19. 2002

“Introduction (I)
What's the dChip ?
s DNA-Chip Analyzer (dChip) 15 a sofiware

package implementing model-based expression
anulysis of ohgonucicotide array

i -
Introduction (IT)
Why we use dChip to analyze probe level data?
uEasy --- a software package O51
aSimple --- window interface. checkboa,
click ¢
nPowertul --- C&3
adChip may be an alternative tool for

statistician to compare results using your
IE own development methods
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= Powerful ---
1 Data management

(I nputounput imtetlice

(2) Allowz prohe-level aralysis on multiple nmays

13} Assesy staudard ermors for the expresaion imlex by posling
information across mulnple amays(G)

41 Allows putomate prebe selection in the unalysis stage to
redine errors Jue to erss-hybridizing probes and intage
contunnnution (4

(3) Yiewing artay 1mage

(6 Normalizing arrays

2 Data analysis (Bigh-le~ e annlysial
(1) Comparative analy 214
[€] 2 iberaniucel chustenng

I P — = —]
"Methods (I) --- da

® The study design i$ 10 cOMpare 1w O groups. one 1
treatment group aad the other is control group

Measurenxnt Alfyineric Hu®5 chip

s Data
Clup Desenpuon tle (CDF) HG_U95Av2 CDF
i Control sanple U95 \v2_lucl_02_28.DAT
L 95av2 Juet 02 28 CEL
2 Treatment sample { 9SAV2_cant_02_28 DAT
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dChip --- data management & data analysis
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dChip --- prepare data (I)
= What arrays (o combine as a group

Generally we want to combine more arrays
hybridized to the similar tissue or cell lines
in a single group since more amays increase
the chance of selecting good-behaving
probes for expression calculation

* The current limit on the number of arrays 1s
400.

1

dChip --- prepare ciata (1) - T

= When rew array s coming in

If a group of array s have been analyzed
and there are new arrays coming 1. we
may esther combine the old and new arrays
together 2s one group and re-do
normalizauon and the model-based
expression.

<]

i = —_— -
dChip --- prepare data (TTT) T
» Input and output fiic format
1. Most files dChip mputs and outputs are
tab- delimited text files.
2. dChip-output files may have xis as file
extension for eass opening by Excel

software.
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dChip --- start
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dChip --- main menu
s Analysis view

Cwck 023 stite £ waw  Gomaweme 3 Um I VIV

Waan. e

The “Analysis View™ which can be accessed at
anytime by clicking the “Analysis™ icon on the
left pane or select menu “View/Analysis™

The error messages arc colored in red.
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dChip --- analysis view
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dChip --- open group
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*~ dChip --- reading 1n array data files (I)
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dChip --- reading 1n array data files (11)
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dChip --- reading in array data files (ITI)
m Gene information file

1. *"gene information file” combine Affvmetrin’s
annotation and some gene funcuonal
classification from NCBI's LocusLink database.
which are uscd to autormatically identify
functional significant clustering analysis

2. The gene information {ile can be downloaded

o from the dChip websie

B3 e

¢

X —
dCliip --- reading in array dara files (IV)

= Opea group gy
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dChip --- viewing array image (I)
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dChip --- viewing array im.
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dChip --- normalizing arrays (I)
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dChip --- normahzing arrays (II)
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dChip --- normalizing arrays (11I)
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dChip --- normalization plot (I)
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dChip --- normalization plot (I)
w_Image/Normalization plot
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a dChip - viewing PM/MM data ()
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2l dChip --- viewing PM/MM data (II)
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7 dChip --- Export

s CELimage file 057
BMP & JRG tormat

CEL-hke file O3

The dClup-generated CEL like file does not have the swadid
deviation and rumber of pixel mformanion 1 the omanal Cri
file hus other software such as AMS ( AfTymetna Microarmuy
Suttey may not recognize

® Probe st file &3

For analyuis and visealezation in other statistical software suea as
S-PLLS und SAS
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B R dChip --- export image file (1)
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2 2l dChip --- export image file (IT)
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dChip - export CEL-like file ()
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dChip --- export CEL-like file (II)
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dChip --- export probe set data (I)
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dChip --- export probe set data (1I)
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dChip --- Cacubng mdel-based e pression salues (1)
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dChlp === Calculating model-based expression values (1)
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dChip --- comparing samples (I)
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dChip --- comparing samples (II)
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dChip --- comparison log
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dChip --- comparison result
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Conclusion
= dChup 15 an easy, simple. and
powerful software pachage on
Affymetnx oligonucleotide data
implementing model-based approach

m dChip may be an alternative tool on
Aftfymetrix probe level data.
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