Data Explorin




Data Exploring Tool

ArrayTrack provides some tools for data
analysis. These tools can be accessed

from the Tool panel, pull-down menu or
database panel.

This tutorial will cover Principal Component
Analysis (PCA), Hierarchical Cluster

Analysis (HCA), Correlation matrix, Scatter plot
and K-Means.



Principal Component Analysis
(PCA)

Select dataset, right-click, choose Analysis ->Principal Component Analysis
Right-click the selected data, choose “Analysis “ ->PCA

Eﬁ Database Contents ol
¢ B ANOMNYMOUS
¢ OO Affy_Rat_MASS_anly
o= ] Gene Lists
¢ W™ DO_T12_B_a DO_T12_B[Biatin]
¢ BB MASS{DO_T12_B_at :
E—]| Meaniedian S B View data set(s) as wide spreadsheet - datasets side by side
¢ B8 D0.T12 B DO T2 Export »
o B MASS D0 _T12 B_|
E—]| MeaniMedian Sg
¢ B oo_T12_c_apo_T12] &
¢ B MASS{DO_T12_C_ ' Virtual array images for data
=
e,

Convert affy cel files to probe sets
F  Mixed scatterplot

E_]| Meanimedian Sg

¢ Do Tz c_pDo_T12)
[ mMeanMedian Sq il BarChart

¢ B8 D0_T12.D_aD0_Ti2] Create gene list by data filtering...

¢ HH MASS{DO_T12_D_

E—]| Mean/Median 5

Actual array images for data <<Dev. Only==

VI T-TestiANOVA

¢ | Do_T12_0_b Do T12] Quality Control PR sam Test
o [ MASS(DO_Ti2 D ¢ [ Normalize... @@ R-nterface
[ MeanMedian 50 Duplicate data sets Correlation Matrix
¢ M8 D2_T12.8_aD2_T12 Copy data sets for pasting elsewhere P  T1-Test with custom data options
v B E]%Sh:e{fnziﬁzlﬂiz;nagi Studies » &€ ANOVA with custom data options
o . D2 T12 B hD2 T12 Tree options... rﬁ Hierarchical Cluster Analysis
a FH MACE DD T4 B ki |ﬂ

Support Vector Machine =dev. only=
Do pairwise t-test combinations <<Dev. Only=>

i K-Means

@ Library
K 1D Corwerter
§ Gene Library

e BN




PCA - continued

L pCA Options

@ Centered ) Auto scaled
Gene List Filtering

Only include genes from gene list:

<all genes>

Match against the gene list using gene identifier:

0Ok N Cancel

/

=all genes=>

123gene_Welch_F1.5P0.05 in exp. "Affy_Rat_MASSH _onh™
128gene_simpleT_F1.5 P0.05 in exp. "Affy_Rat_ MASS onh™
134gene_Permutat_F1.5_P0.05 in exp. "Affy_Rat_MASS_onh™
44geneMAsSs Fold?2 P0.05% in exp. “Affy Hat MASS onby™

Topic 1: 123geneMASS_Fold1.5_P0.05 in exp. "&ffy_Rat_MASS _onh™
Final removeallB6Flag_693[1/86 flags P] in exp. "CdRatU34"
{(1L_CTR ws_L_CFYinexp. "MAQC_Rat_AFX2"

/

The user can ch
gene list to appl

< Qlll [[»

DSe a specific
PCA

|4




PCA - continued

This is the PCA 2D view. Click 3D view button will bring out the 3D image, see slide #7.

PCA 2D Viewer M=1E3
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PCA - continued

- _PCA 2D Viewer [_[=5]x]
PC 1
Score Plot . =
- o) fl - " Plot Details E
= 3
= | Symbol: Size:
| Ox 10
— OeLmA pc2 ||
o U SAVAL AEaRE |
D ]
of © o ol _I=[»XPK[E
1% B e
; o oK@+
- rraversampes
Plot Details... % g
Backgroud Color... : | OK || Cancel ‘
Oo Save as image...
1] =Tl .73
(Ralati\re\fariancescr Scores DEigemralues rLuadings
FCA PC2 PC3 Fis4 FCAH PCE PC? PCE PCY FCA0 FC11
-13.136 3.947 3134 1.297 2.484 11.76 -5.345 -1.08 -8.292 0.949 -0.407
-11.549 3.597 -1.6849 16.14 5.58 -5.7449 2.821 2,344 0.857 -0.187 0.441
-5.5349 -11.671 -f.403 2.851 -6.052 2.037 1.758 -11.808 3318 0724 -0.322
Do_ -6.705 -11.984 -7.081 -2.6591 -7 342 -G.021 -5.543 T.589 -4 TR3 -0.671 -0.048
Wo0_T12_D_a -217 -9.326 13.047 -4.605 4.444 -1.862 3.817 -0.383 -0.308 -2.452 T.788
O0_T12_D_b}log2 . -2.845 -5 368 11612 -3.754 314549 -2 161 1.261 1.2598 2 468 5285 -8.243
D2 T12 B_altlog2 .. -B.634 f.053 -3.472 -4.17 0839 4053 -6.029 3474 11513 -3.388 1.007
D2 _T12_E_h}log2 ... -9, 966 17656 -0.763 -7.365 -0, 785 -5.6 G369 -2.737 -2.731 -0.009 0.071
D2 T12_C_allog? . 13.367 1.883 -10.183 -4.743 11.382 -4 86 -5.238 -4.328 -2.11 2187 05584
D2 T12_C _bilog2 . 11.085 -2.782 -9.51 -1.2E5 1.33 7G58 11.508 5969 -0.231 0466 -0.541
(D2 _T12_D_a}log2 .. 18.645 G006 5644 5.048 -7.659 0922 -3.804 1.281 1.659 6.975 3686
D2 T12_D_bilog? . 17.447 2 5664 3157 -2.381 -0.482 -1.616 -1.6149 -1.88 -4 9549 -4.0148

Under Score tab, there is the table displaying the scores for all the hybridizations. Select some
Rows, the corresponding spots in the PCA plot will be highlighted. Right-click those spots
Choose Plot Details, the user can define the shape of the spots and color of the spot



PCA - continued

PCA 3D view

PCA 3D Viewer
[—ﬁ“———k {D2_T12_D_b} log2 Biotin [D2_T12_D] (17.4, 2, 5.7)
e
| pct |[+|lpc2 |~|lpcs |+
b
L
! o
e
il [ ] Show Dataset Names
@ L
7 ] ' :
L '¢' —— [v] Perspective Projection
B : T Choose New Color
| . Choose New Shape
Clear Selections
o . Select All 2D view || Reset Viewpoint
a - g
I,l-fr ~10 5 a_i I P &“\\ \ﬁewpuim »
iyl Axes »
f/;f_f— T symnolText Size
f i E b 1
(Helative\fariances r5cnres |Eigemalues rLuadings |
P G Fii3 FC4 PCS FPCE BET PCE
{00 _T12 B a}log? Biotin [D0_T12_B] -13.136 3.947 3.134 1.297 2.484 11.76 -5.345 -1.08) |~
{00_T12 B h}log2 Biotin [D0_T12 B] -11.5449 3.597 -1.6849 16.14 5.58 -5.744 2.821 2.344
{00 _T12_C_a}log? Biotin [D0_T12 C] -5.5349 -11 671 -G.403 2851 -G.052 2037 1.798 -11.808
{00 _T12_C_h}log2 Biotin [D0_T12 C] -6 705 -11.984 -7.081 -2.891 -7.342 -6.021 -5.543 7.589
{00 _T12_D_a}log? Biotin [D0_T12 0] =217 -9 326 13.047 -4 605 4444 -1.862 3817 -0.383]) (=
{00 _T12_D_h}log2 Biotin [D0_T12 0] -2.845 -5.368 11.612 -3.754 3.159 -2161 1.261 1.2498
{02 T12 B a}log? Biotin (D2 _T12_B] -0.634 G053 -3472 -417 0839 4058 -G.029 3474
{02 T12 B h}log? Biotin (D2 _T12 B] -9 9fF 17 BAA -0.7R3 -7 365 -A.TE5 -6 6 fi 364 -2737 [
{02 T12_C_al}log? Biotin [D2_T12 C] 13.367 1.883 -10.183 -4 743 11.382 -4 8f -5.238 -4 328
{02 T12_C_h}log2 Biotin [D2_T12 C) 11.085 -2.782 -9.81 -1.2645 1.33 T RAE 11.6049 5969 |-
q] 1 | [ »]




PCA - continued

PCA can also be accessed from T-test result

[ 1-Test Results
File 5elecied-Spot All-Spots Advanced
Genbank Acc| Gene Mt ID | LOCUSID | GEMEMAME [ REFSEGQ SPOTID P Absz Faold C...|Fold Chang.
1 r0z210 Ur0210_at 11787 Apbh?2 MR_O09686 (517087 05937 1.2286 1.2286 -
2 ME83649 AFFH-MurF... (14102 Fas M_O07987 (516597 02947 1.803 1.803 |I=|
2 M3TaT AFFH-Murll... (16153 10 M_010548 (5165598 05941 1.2663 078497
Ll M1BTE2 AFFH-Murll... (16183 Iz 516559 07404 1.0631 0.9407
5 h25802 AFFH-burll... (16189 14 MR_021283 (516600 09832 1.0107 0.9894
G L221490 L22190mR...| 202089 Saal 516814 08171 1.0811 0.925
7 L42293 L42283mR... | 20652 Soat MR_009230 (516838 06376 1.2605 078933
] J02791 JO2791_at  [24158 Acadm M_018986 |516751 06764 1.0673 1.0673
] 20643 J20643m.. (24188 Aldoa 517015 012587 1.2215 1.2214
10 ME0322 ME0322_at (24192 Akrlbd MR_012498 516918 08502 1.0432 09586
11 ME0322 MBE0322_q.. 24192 Akrlbd MR_012498 (516919 05189 1.432 0.6923
12 M28E47T M2a647_at 24211 Atptal 516884 06039 1.1337 1.1337
12 M28E47T M22647_g... |24211 Atptal 516885 09715 1.0058 1.0058
14 Daon4a Dan0d9exn...|24212 Atp1a2 516727 069593 1.0717 1.0717
15 M28E48 M28648_ 5. (24213 Atp1a3 516886 011599 1.9186 1.9196
16 Daon4s Dan048exn...|24214 Atp1b2 516725 04839 1.2729 0.7856 —
17 rmlnnas:e manndfeyn 747314 Atk F1RTIR 305 14007 1 45907 | Il
1 I b
1031 genes
Significance Filtering
® P Values < |withuut adjustment | - |
i) Target False Discovery Rate (FDR):
i) Select # genes |h'y lowest pvalues | - |
Mean Channel Intensities > Bad Flags <= J
Abs Fold Change > Advanced>=>
Apply Filters Clear Filters
P-\Walue Plot || Create Sig. Gene List || rF'F,],HCA [+ PCA \I) ﬁ K-Means \.!E Volcano Plot




PCA - continued

PCA from T-test result. Since data are assigned in two groups in T-test, here
The PCA 3D view automatically shows the two groups in two colors.

PCA 3D Viewer

b o 7 PC1 |v|lpc2 |v|lPc3 |v
:. [ ] Show Dataset Names
- .:I.. & o
i ] i
1 ® : Perspective Projection
@ :
e : 20 view Reset Viewpoint
e Bl ER \\\ ; P
i) i
4 il \\ : Symbol/Text Size
Zel ) jE —
__—;—f— A .
fi P

0.09-
DIIIIIPCII----




Hierarchical Cluster Analysis (HCA)

Select dataset, right-click, choose Analysis ->Hierarchical Cluster Analysis

@ Database Contents el

¢ ® ANONYMOUS
o [CJ Affy_Rat_MASS_only
o= [ Gene Lists
¢ W™ D0_T12_B_aD0_T12_B[Biotin]

¢ BB MASS{D0_T12_E_a; i
) Meanmedian Sc| Bl View data set(s) as wide spreadsheet - datasets side by side

¢ W oo_Tiz_B_bDo_T12| Export

¢ B [h;]_lﬂ*gh: {DDIQTL'E_Béb Comvert affy cel files to probe sets
eaniedian Sc| .

W8 0o T2 capo Tz R

o B Eﬂﬁgﬁ_{D_D -|-1£ 'S ; ' Virtual array images for data
E_]| Meanitedian Sc '

¢ oo Tz c poo Tz ) ]

o EH MASS(DO_T12_C_h ., Rank intensity plots for data

[ meanedian Sc| Bhl  BarChart

WS oo T2 D ap0o Tz Create gene list by data filtering..

o B MASSID0_T12_D_
E_]| mMeaniedian S

=

Actual array images for data <<Dew. Only>>

=

Quality Control

¢ ooz D pDo_T1Z2] ]
¢ BH MASS{D0_T12_D_h E_]| Normalize...
[ MearMedian St Duplicate data sets
e . D2_T12_B_aD2_Ti12_| Copy data sets for pasting elsewhere

¢ HH MASS{D2_T12_B_a Studies
! mMeaniedian Sc

- D2 T12 B hD2 T2 L, Tree options...

=0

b

-

T

¢ B MASS {D2_T12_E_b}

E_]| MeaniMedian Scaling, ifs=rM =1000.0 s=Median,sh={D2_T1Z2_B_h} |« §§

e 88 888 080 0 00000 e

@ Library

K D Converter -

VK T-Test/ANOVA
B sam.Test
{7 R-nterface

Correlation Matrix
'F T-Test with custom data options
A¢ ANOVA with custom data options

Principal Component Analysis
% Support Vector Machine <dev. only>
Do pairwise t-test combinations <<Dev. Only==

E K-Means




HCA - continued

£ HCA Options

[ ] Auto scale data Cluster sorted by value

Display heat map

Method Selection
i Dual cluster
Distance
i) Manhattan ® Euclidean ) 1r
LinkageType Select gene
' Single ) Complete  Average (' Centroid O Median ® Ward's list to filter

genes for

Gene List Filtering
(GoneLst Fteri> HCA

Only include genes from gene list:

=all genes= 7‘%

Match against the gene list using gene identifier:

Options for the branch labeling in
Dataset Naming / the hierarchical tree

Hybridization names are always included.
add sample name(s) to hybridization names

[ | add dwve name(s) to hybridization names

Ok Cancel




HCA - continued

ﬂ'} Hierarchical Cluster Analysis H C A resu |t
File Analysis

05 Link to Gene Library k| Gene Hame
= Z_ Change Tree Color... GeneBankAcc
333338883338 AR R bE R RS ] Change Missing Value Color... IPI Name
%%E%%ﬁ%%%%%% EE%%%;%%% Locus ID
B T = SwissProticc
Change Label Alignment... UniGene ID

h Change Label Font...
Change Line Width...
Change Color Scheme...

Right-click

Change Image Block Size...

% | Scale Down by Y
1| Scale Up by Y
|1 | Fit to Height

Custom Scale...
Branch Dendrogram
Branch and Subtable

Class Assignment...
[J Distance Scale

Save...

Save As..




HCA - continued

HCA can also be accessed from T-test result.

T-Test Results

Spot  All-Spots  Advanced

Genhank Acc| Gene wft D | LOCUSID | GEMEMAME| REFSEQ SPOTID F Ahs Fold G |Faold Chang. |
1 LIro210 F0210_at 11787 Aphh2 Mh_009626 517087 0.5937 1.2286 1.2286 -
2 M33649 AFFX-Murf... (14102 Fas Mb_007937 516597 0.2947 1.803 1.803 =
3 M3IFEa7T AFFX-Murll...[16753 1Mo Mh_010548 |516593 0.5991 1.2663 0.7847
4 MI1ETEZ AFFX-Murll...[16133 12 A16599 0.7404 1.0631 0.9407
5 M258592 AFFX-murll...[16139 114 Mi_021283 516600 049832 1.0107 0.98454
& L22190 L22190mR...|20209 Saaz a16814 0.8171 1.0811 0.925
T L42293 L42293mR...| 20652 Soatl Mi_008230 (516838 0.B3TE 1.2605 0.7933
b= J02791 J02T91_at (24158 Acadm Mid_016926 516751 067G 1.0673 1.0673
fe} LI20643 LI20643m... 24189 Aldoa a17014 0.1247 1.2215 1.2214
10 MED3Z22 MEOIZZE at (24192 Akribd Mid_012498 516918 0.84502 1.0432 0.9586
11 MED3Z22 MEDIZZE g.. 24192 Akribd Mid_012498 516919 05184 1.432 0.6983
1z M2BE4T M2BE4T_at 24211 Atp1al a16884 0.6039 1.1337 11337
13 MZBE4T MZBE4T_0. 24211 Atplal A16885 048715 1.0058 1.0058
14 0900449 09004 9exn... | 24212 Atplaz 16727 0.A993 1.0717 1.0717
15 MZEE43 MZBE48_5 . |24213 Atplai 516886 01194 1.9186 1.91486
16 090048 D90048exn... 24214 Atplh2 16725 0.4834 1.2724 0.7856
17 r:cinndn nqnndnnvli? 74714 .'J.fn1|h‘? A1RT 26 LT 14997 14997 | ’l"
1031 genes

Significance Filtering

@ P Values < \without adjustment v

i) Target False Discovery Rate (FDR):

) Select # genes |h3rluwes1 pvalues ‘v|

Mean Channel Intensities > BadFlags <= | |
Abs Fold Change >

| Apply Filters H Clear Filters |

A HCA D [=s PCA | K K-Means i/ Volcano Plot

P-\Walue Plot ‘ ‘ Create Sig. Gene List




Extensive Features in HCA

«Zoom in and zoom out but clicking@ or&
«Change the font and the color of the label for each branch of the tree.
*From the HCA plot there is a link to Gene Library according to the available IDs

&7 Cluster?

L Clusters
Ward's (Minimum variance) + (Nonnormalized data)

Ward's (Minimum variance) + (Nonnormalized data)

-3.873 3573

G457 G457

Link to Gene Library »
£ Change Tree Color...
13.606
Change Missing Value Color...
Logarithmic Selected Tree's Distance
L

QI DIOIOI n:.l.:nl .:DI n:.l DI Change Tree Height... coffenten DI DI U, ‘-’l
oi ool S Change Label Alighment... o e e e e o
e L g gy gy

el e SI BI Sl SI ol 4 Change Label Font... R L
oooooooon . coooooogg
?E-S;-EE;EQQ mm'ﬁ; ChangeLme‘.“\ﬁdth... EE?ESESE
QI Dlolol DJIEDI EDI D:ll DI Change Color Scheme... MMM WS o
[on B nw B a B | -

S — — — — ™ Change Image Block Size... — = =

L LA ML i L |‘:| F:I F:I F:I
Soreral = n =2 | Scale Down by Y =

4 | ScaleUp by Y 080102
== ) 14000
Fit to Height
= a 10550
i Actual Size AJ224441
Custom Scale... #7013
M24537
Branch Dendrogram % 28105305
Branch and Subtahle 24537
. LARAR
Class Assighment... 10139
[J Distance Scale kD139
L1853
Save... L1468
Save As... InvEsa_ R




Apply HCA and PCA to the external files

@ Tool

# Analysis Click HCA
¥ 1-Test | in the Tool panel
A2 arova '

= P-value Plot
rF'F',]1|Hierarchi|:aI Cluster Ahalysis

s PCA

@ Hierarchical Cluster, Analysis
File Analysis

F‘.."'E‘..»":]Ipen

Look In: |3 ABI

= | |

]

| o—
| O—

oo
(=]=]

|j| ABIl_release_notes.tx=t

D norm_ARBI_123_OHNorm.t=t

=

D norm_ABI_123_0ONormCorrelationMatriz.t=t

Locate the ex
file (.txt) for H

ternal
CA

File HName:

Files of Type:

Inorm_ABI_123_QNorm b

Data Files(*txt; *.dat)

Cancel

Dpenkj

EEE,
H K:MAQCMAQC Main StuchData For Distribution'&8Blmorm_ABI_123_ONorm.tx=t uz o E
1 c2 c3 o] C5 CE c7 o]
R GER_ID_M... SPOTID ABI_T_A1 ABI_1_AZ ABI_T_A3 ABI_1_Ad ABI_T_AS ABI_Z_AT| [~
R2 100002 1714884 17.02488 17.0441 171782 16.9365 171375 174682 |=
R3 100003 17148845 73609 73661 74556 T.A0A55 2773 70369
R4 100027 1714886 TANT T.E3IEG 817494 66137 82002 78693
RS 100036 1714887 13,1974 13.2351 13,2389 131324 13,2603 13.0781
RE 100037 1714888 148935 14 9050 16.0489 14 9609 147950 1548131
RY 1000349 1714889 11.9354 11.9240 11.9086 11.6201 12,2294 13.2302
RS 100044 1714880 8.58063 82.9938 754495 T.ATE 79214 89822
R9 100044 1714881 79688 Trav: 86306 BETE3 88094 89568
R10 1000481 1714882 741148 66148 7.52499 T.0600 77043 2.2117
R11 100052 1714883 8.41485 8.2960 7.8258 86270 90532 9.4526
R12 100057 1714884 109134 11.0480 11.3076 10 9061 111844 11.7861
R13 100058 17148845 16,1652 16.0787 16,1065 16.2256 16,3082 15.8447
R14 100080 1714806 86727 91548 8. TEED a.19456 7.8584 a.roaz
R14 100062 1714887 111413 101502 101074 103282 108342 10.0240
R16 100064 1714888 11.6938 11.7839 11.9324 11.4941 11 6186 11.6109
R17 100074 17148849 171972 17.1230 171107 17.0585 172746 17.5301||—
o D;1”!’-! | 100023 171 Aann 13 QRAT 12 0898 12 03ATH 13083 13 aa32 1‘?;!‘2?;1.':
Ready




Apply HCA and PCA to the external files — continued

Q‘J Hierarchical Cluster Analysis

File Analysis
' B K:MAQCMAQC Main Studh'Data For Distribution'ABlinorm_AB1_123_QMorm.txt
C1 c2 C3 C4 C5 ce | cr [ ces | |
R1 GEN_ID_M.|  SPOTID| ABL1_AI| ABI1 A2l ABI1_A3 | e
R2 100002 1714884  17.0288]  17.0441] 171782 f‘, Hierarchical Cluster AI’IEI"H’SiS(H b
R3 100003 1714885 73608 7 3661 7 4556 e
R4 100027| 1714886 7.a017 76369 B.1784 Header In First Row ~Method Selection Distance
R& 100036 1714887  13.1874] 132351 13.2388
R 100037  1714888] 148835 149080  15.0480 .
'.p‘ u
RT 100039 1714889  11.09854]  11.9240]  11.9096 Cluster Sorted By Value | ® Dual Cluster || Metric:
R& 100044 1714830 86063 £.0938 7 5405
GE 100045 1714891 vasss  77e72  seans | L) Auto scale data () HeatMap | [ LinkageType
R1D 100051] 1714892 74115 B.6148 75299
R11 100052 1714803 8.4185 8.2060 78250/ Row Label: ) -
R12 100057  1714894] 108134  11.0490]  11.3076 Option: |Ward's |v
R13 100058 1714885 161652 160787 161065 |C1 -
R14 100060 1714586 BETIT 51548 5 7660
R15 100062 1714897 111413  104502] 104074 (<Al |~ Max Limit:
R1B 1000R4| 1714888 116938 117838 119324 |~y
R17 100079  1714888)  174872] 1742300 171107 .
I =21} : ERwTatar=1"] 171AQ00 17 O5AT 13 00 12natal (G2 |MEIHI"'I|.,II'I"I ¥ Color...
Fl m
BB, C3 = Median Up:
C4 -
-
c5 |I'u'|edlan Color...
Ch Median Low:
7 :
.
ca |I'u'|edlan Cuolor...
co Min Limit:
C10 —
— -
11 - |I'u'I|n|mum Color...
OK Cancel




Apply HCA and PCA to the external files — continued

. I"'TII::]1 CIUSIBE2 i

Wrard's (Minimum variance) + (Nonnormalized data)

5.047

10.766

21.707

il

(e T e e Y B I I
e T e R S ¥ |

=] =]

The procedure for applying PCA to the external files is same as applying HCA.



Correlation Matrix

The correlation matrix function shows the correlation between column i and
column j of the original matrix. It is used to find out the correlation between two
groups of data in ArrayTrack.

Select data set, right-click, choose AnalyS|s -> Correlation Matrix

9 [C1 Strain_mice_two_Channel
o= [ Gene Lists

e ' Strain A @380 Strain A- mice 1[Cya] | Reference[Cy3] -

¢ BB raw data {Strain A Q3801 [file; 2

E_]| LOWVESS, ri=3,5h=Y d=null,

e ' Strain A 1381 Strain A- mice 2[Cya] | Reference[Cy3]

¢ BH no-name {Strain & Q3811 [file: 2

E_]| LOWVESE, ri=3,sh=Y d=null,

¢ B strain A Q352 Strain A- mice 3[Cy EXPOT ’
¢ B no-name {Strain & 0382} [iile: 2 #F Scatter plots for data

E_]| LOWVESS, ri=3,5h=Y d=null,

e ' Strain B @385 Strain B - mice 1[C

¢ BH no-name {Strain B 2385} [file; 2
E—]l LIWWESS, ri=3,5h=Y d=null,

e ' Strain B @386 Strain B - mice 2[C

¢ BB no-name {Strain B Q3861 [file: 3 . Rank intensity plots for data
E_]| LIWVESS, ri=3,5h=Y d=null,

T ' Strain B @387 Strain B - mice 3[C

¢ BH no-name {Strain B Q387 [file: 2
E—]l LIWWESS, ri=3,5h=Yd=null,

| b

004-09-22-Q0380 2nd scan.gpr]
sf=0.2 {Strain A Q380}

EH view data set(s) as wide spreadsheet - datasets side by side

#f Mixed scatterplot

wax MA plots for data

' Virtual array images for data

' Actual array images for data <<Dev. Onhy=>

Il BarChart
Create gene list by data filtering...

VK T-TestiANOVA

f E’;‘E Quality Control

g FOATRAINING [0 Normalize... ¥ T-Test with custoim data options

§ FEDERICO GOODSAID Duplicate data sets f ANOWA with custom data options

.h,aw .......................................................................................................... Copy data sets for pasting elsewhere A

O Converter Studies ¥ [*% Principal Component Analysis

Gene Library Tree options... 3 Support Vector Machine

Pattveay Library |E| _ Do pairwise t-test combinations <<Dew. Onhy=>



Correlation Matrix - continued

Assign dataset to groups, click “Create Correlation Matrix” button.

Create Correlation Matrix

Edit Datasets Groups OGeneld's Data-Options

an
@ Groups: ) > u_ C'l}' == 3
Assign to New Group| | Unassign Assign to... | Clear All Groups Swap Dyes
27 |~ Hybridization SAMPLE 1 LABEL 1 [SAMPLE 2| LABEL 2 | ARRAYTYFEMAME | LABELEYWHO | HYEEYWHO | HYBM
F Filter-= -
1 @ Strain A Q380 |Strain A- mice 1 | CyS Reference | Cy3 MCTR_MWGE_Mousedohn Doe John Doe | Ok
2 @ Strain & 2381  |Strain A- mice 2 | Cyd Feference | Cy3 MCTR_MWG_Maousedohn Doe John Doe | Ok
3 @ Strain A Q382 [Strain A-mice 3 | Cya Reference | Cy3 MCTRE_MWG_Moussdohn Doe John Doe (8] 4
<4 @ |5train B 2385 |Strain B - mice 1 |Cyd Reference | Cy3 RCTRE_MWS_Moussdohn Doe John Doe (0] 4
5 @ Strain B @386 |Strain B- mice 2 | Cya Reference | Cy3 FCTRE_MWG_Maussdohn Doe John Daoe Ol
G @ Strain B @387 [Strain B-mice 3 | Cya Reference | Cy3 FCTRE_MWG_Maussdohn Doe John Daoe ok

1]

I

2 groups, sizes = [3, 3]

Abhove you may opionally assign datasets into groups here, which will be
separated visualhy in the output matrix.

Mote: If any group assignments are made, then any datasets not assigned to
a group will ignored.

Only include genes from gene list <all genes:>

Create Correlation Matrix N




Correlation Matrix - continued

The diagonal elements of the correlation matrix will be 1 since they are

the correlation of a column with itself. The correlation matrix is also
symmetric since the correlation of column i with column j is the same as the
correlation of column j with column i.

Correlation Matrix
Outpnnt

D Z(R) ®R R Sensitivity _,

> R 0.730->1

S .75

MeaniR) = 0.896, SD{R) = 0.016

Strain A G 0,914 : 0.886
B -

Strain & Q3 A 0.86

i -

Strain A3 0.892

i -
0.892 Strain B 2

- [

0.885 0.884 | |Strain B @
- i

0.902 d d Strain B 2

_B .




Scatter Plot

Scatter plot shows the fluorescence intensity data of the Cy3 channel versus
those of the Cy5 channel for the same array.

Select data, right-click, choose “Scatter plot for data”.

T ] Strain_mice_two_Channel
o= ] Gene Lists

T ' Strain A Q380 Strain A - mice 1[Cya] | Referencs
o BH raw data {Strain A @380} [filp-—2004 0022 oL
o= ' Strain A Q381 Strain A- mice 7 B8 View data set(s) as wide spreadsheet - datasets side by side

o= I Strain A Q382 Strain A- mice 3 Export
o ' strain B @385 Strain B - mice
o- ' Strain B Q386 Strain B - mice f‘ Mixzed scatterplot
o~ BB Strain B 0387 Strain B- mice 3 @ MA plot for data




Scatter Plot - continued

} Scatter Plot for AGL_1_A1 Norm

show flagged |scatterplot ‘ - |

se to circle
s and approach

w:170-Col:194 : 420=/545y AKD94730

E ) get genome
15 2se spots
<10 *
Py
)
S| search for genes in this view... Ef spreadsheet data %2 pathway Vibrary
axes options ¥ Nl bar chart 83 protein library
O show lowess curve (MA-plot onhy) . mark in new virtual array viewer chip library
5 adjust lowess params 2 select in all viewers (of same array type)
save as image
1 | 1 | 1 | 1
O 5 10 15

log2 Cy3 A

# Cy3 : mean=5512 geom.mean=440 median =340
® Cy5 : mean=5.198 geom.mean= 480 median = 342




K-means

K-means is an algorithm to cluster objects into k clusters based on gene
attributes, and calculate the centroid or mean point for each clusters.
Users can access K-means from T-test/ANOVA result.

] ANOVA Resuits

File Selected-Spot All-Spots Advanced

ANs button

Genbank Acc| Gene MirID | LOCUSID | GENEMAME | REFSEQ SPOTID P F Ratio |Murn Gr...|Total Bad FL.| Abs Fold C...|Fold Chang..|Diff Means .| Grp1 Size |Grp1 BadF.
1 70210 U70210_at 11787 Apbhb2 Mh_009686 517087 0.6343 |0.4791 3 12 1.491 1.491 0.5763 4 4 -
2 ME3645 AFF¥-hurF... 14102 Fas Mh_007987 516597 01063 |2.9053 3 12 3.4635 34635 1.7922 4 4 =
3 M37eay AFFH-MurlL...|16153 110 MM_010548 516598 01621 (22421 |3 12 2.5044 0.3993 -1.3244 4 4
q M16762 AFFA-hurll... 16183 112 516599 0.3922 |1.0405 3 12 1.3329 1.3329 0.4145 4 4
] 25892 AFF-nuriL... 16189 114 Mh_021283 516600 0.4113 |0.95821 3 12 2.2238 22239 1.1531 4 4
6 L22190 L22190mR...| 20209 Saa? 516814 01353 28191 |3 9 2.0445 2.0445 1.0318 4 4
7 L42293 L42283mR...| 20652 Soat! Mh_009230 516838 0.9597 |0.0413 3 12 1.1901 1.1901 0.251 4 4
5 J02791 JO2791_at  |24158 Acadm Mh_016986 (516751 00011 158787 |3 0 1.6787 0.5957 -0.7474 4 0
] 20643 L20643m... 24189 Aldoa 5170148 0.034 |5.0382 3 0 1.4411 1.4411 0.5271 4 1]
10 ME0322 ME03I22_at 24192 Akrlhd Mh_012498 516918 0.0036 [11.1745 |3 g 2.0299 0.4926 -1.0214 4 4
11 ME0322 ME0322_0... (24192 Akrhd M_012498 516918 0.0539 41123 3 12 4.0823 0.245 -2.0294 4 4
12 28647 M2B647_at (24211 Atptail 516884 0.2325 |1.7231 3 12 1.621 06169 -0.6965 4 4
13 M28647 M28647_qg... 24211 Atplal 516885 1] 725941 |3 0 1.7933 0.5576 -0.8426 4 0
14 090049 D9004%9ex0..|24212 Atp1az S16727 0.0842 |3.2988 3 12 1.4824 06746 -0.568 4 4
15 M28648 M2B648_s... (24213 Atp1a3 516886 0.2389 |1.6855 3 12 2.3333 0.4286 -1.2224 4 4
16 Dao04s D90048ex0.. /24214 Atp1h2 5167258 0.062  |3.8483 3 12 2.4468 0.4087 -1.291 4 4
17 080048 090048ex0..[24214 Atp1b2 516726 0.0323 51817 |3 12 3.1885 0.3139 -1.6715 4 4
12 L14680 L14680_at (24224 Bcl2 Mh_016993 516803 0.4519 |0.8688 3 12 1.6661 1.6661 0.7365 4 4
19 L14680 L14680_o_..|24224 Ecl2 Mh_016993 516504 0.5709 |0.5969 3 12 1.2518 0.7988 -0.3242 4 4
20 750051 750051 _at  |24235 Cdbpa MM_012516 517239 0.0019 [13.8576 |3 0 1.8727 0.534 -0.9052 4 0
21 #13933 #13933_s_..|24242 Calmi 517136 01177 |2.7387 3 0 1.3836 0.7327 -0.4684 4 0
2z M11670 h11670_at (24248 Cat Mh_012520 516842 0.297  |1.3938 3 0 1.3653 0.7324 -0.4492 4 0
23 AMGZET49  |rc AAGDET.. 24248 Cat 517330 0.73 0.326 3 12 1.6428 1.6428 0.7162 4 4
2 AAHZE148  re_ARDDET.. (24248 Cat 817331 0.3518 |1.1758 3 0 1.1945 0.8372 -0.2564 4 0
25 MEOTES MEOTE3_s... (24267 Comt 516920 0.0014 148532 |3 0 2.2705 22705 1.183 4 0 I~
4] i | [*]
1031 genes
Significance Filtering
® PValues < |0.05 |w'rthout adjustment |v|
(! Target False Discovery Rate (FDR):
() Select # genes | |bylowes‘t p-values "| CI iCk K_ m e
Mean Channel Intensities > Bad Flags <= D
Abs Fold Change > 1.5
| Apply Filters || Clear Filters |

| P-Value Plot | | Create Sig. Gene List | ‘ r’TP,\,HCA | | I*‘_: PCA | |(E K-Means ”) ‘j Volcano Plot
<




K-means (continued)

The following window will pop up with some default values

B K-Means QOptions

HMumber of clusters:

1 | Specify the number of clusters

Max=imum terations:

L

Specify the max iterations for algorithm

Humber of random sets: 1

@Wﬂﬂg () Lloyd ) Forgy @‘

0K Cancel

Different algorithms

Click OK button




K-means (continued)

[d K-Means Heat Map Viewer

= |~ Scores | Summary

]
1

i 2! 2! 2! ﬂ S :\ 2! 2\ 2! [iD0_T12_B.[{D0_T12 B[00 T12 ¢ D0 _T12_C.[D0_T12 D00 T12 D JiD2 T12 B./[D2 T12 B. (D2 T13 ¢ |
ErECEECEREEE 1l 7.202 7341 5951 7.085 7533 T 7.263 e 5.6~
doodd e d el el el Ic 1] 6,748 6628 7.586 7.208 7184 5.501 6.788 5917 7.8
soggagaaogeca I 6136 6.041 6.581 5,085 6458 §.401 5.243 5353 B.3=
w0 Ton S B0 6 E 1] 7.438 7344 7.306 6.635 7734 7185 6,568 6525 ]
MO0 O 0 GO BB, i 1] 5209 4 662 5318 5216 5781 5682 5 65 6,228 54
g E E E S E g g E g E E 5,558 6.587 6.616 5,344 6.086 6.115 6,156 .13 5.7
A A ; 1] - 7.088 i 7071 b AAZ 508 6.6
cocoaoocoooog 3573 il © Bl Search... 6.662 6981 B.60] 4368 5185 6.1
W 1] 7.28 7.358 7.046 453 4653 6.1
[ 014 [ B 6189 6607 5527 6722 6322 6.8
1] Copy selected rows 7.215 7427 7218 6,703 6747 6.6
6177 67 £ 541 5701 5167 48
s Save 5,866 £.487 5.447 f.414 6126 15
] 8.27 7523 7916 7.835 7414 81
¥05137 [cluster_1)[  iColOr... 7577 7508 7.380 7.281 7.08 8.0
i ¥B8304 [cluster_1] N 748 7458 7175 7B 6676 7.0
Y0047 [cluster 7718 R 7750 7.435 7474 78
M31076 [cluster Y Branch selected 6753 6 485 [ 5543 5548 6.2
HO3478 [cluster_1] - SEH—— 7306 7881 7833 7.956 7814 7712 K]
578284 [cluster_1] 7.264] 748 N 7673 7.032 6848 7162 7.074 7215 6.9

U34863 [cluster_1]
U72350 [cluster 1]

L Right-click the selected rows, choose

JO5036 [cluster 1]

Clusters are
highlighted in

different colors XE5190 [cluster_(] “B h lected”. th the h
7117 [luster ] rancn seiectea , then the neap map
m&1599 [cluster_1] .
h31599 [cluster_1]
s Wil only show the branch. See the
59809 [cluster_1]
D16303 [cluster 1] .
D16304 [cluster_1] next Sllde_
UE1184 [cluster_1]
HBTB54 [cluster_1] 50 AL BI75 EX FI5 F55 Rl TI75 BT
LOG422 [cluster_1] F.191 b6 6.473 6.799 B.1ER B.016 6.624 6,886 515
AN 71644 [cluster_1] 6.15] 6111 6.554 6.357 4661 5.576 6.032 4674 5.6
HP2TaT [cluster_1] 7138 7.331 7604 T.278 7.239 am 7.0a84 B.GO0G 7.
HE4403 [cluster_1] 7.902 6.98 T.89 TN 7.251 7.373 T.BEE 7.742 71
MBE75S [cluster_1] B.137 6182 5.952 a.741 5673 5.142 6.253 6222 6.9
U43830 [cluster_1] 5.751 4.434 5,33 5.392 f.449 581 A.653 4.6 515
1J49930 [cluster_1] B.785 ] 6.208 F.822 754 7344 G.B18 TAM7 B.5
UB4410 [cluster_1] A.G94 f.433 6.91 B.14] 6.45 6.274 A.413 a2 6.0
AAGE3449 [cluster_1] 7.022 B.572 6713 T.268 737 7468 G.414 B33 749
Al230255 [cluster_1] 5.905 f.186 6.657 A.001 6.37 6.178 6.485 3639 6.9
U36992 [cluster_1] H.fi15 f.366 f.828 6.758 7.782 7.547 6.674 5853 8.2
48592 [cluster_1] 5.286 6.458 6.387 A.281 6.036 5.401 6.586 6482 6.0
AABES152 [cluster_1] 6.434 6.407 A.696 5.293 6 GBS 6.094 5.943 6.29 5.6
HE3604 [cluster_1] 7.368 7021 72 7.908 7745 7.E28 ALY B.G73 6.1
HE3594 [cluster_1] 6.249 6.6ES 7.1 T.8316 7634 7.578 6.337 6.541 6.2
53845 [cluster_1] A.4811 4.947 6.6489 f.388 5.965 5.744 3.647 6,469 .
84340 [cluster_1] 7.582 7418 r.0aa T.303 7653 7.RA2 7.03 7.257 6.3
U7GEB3S [cluster_1] 5.941 5103 5.96 F.251 F.339 6.071 5.643 5.394 6.4
L23088 [cluster_1] F.398 f.413 7N A.915 6.31 6.281 5.895 5.76 6.4
4] M H55286 [cluster_1] B.256 5478 5.551 b.148 7.574 7238 5.288 5793 7.0
3 40064 [cluster_1] h.878 6633 7.006 A.931 6.978 6.642 T.108 6.029 6.7/ &1
® Heatmap () 2DPCAview (' 3D PCAview o 0 T v

R Options for heat map, 2D PCA view or 3D PCA view




A branch of the previous heat map

[ K-Means Heat Map Viewer

]
]

00 _T12 B
oo TiZ G

D0 _T12 B

]

0o_T12_¢]

K-means (continued)

{D0_T12_0O_a}[D0_T12_D]
{D0_T12_0O_b}[D0O_T12_D]
{02 _T12_B_al[D2_T172 B

(D0_T12_B_al
(D0 T12_B bt
(D0 T12_C_a}
(D0_T12_C_b}

J02791 [cluster_1]
MED3ZZ [cluster_1]
L14680 [cluster_1]
EDOT1T [cluster 1]
#02231 [cluster_1]
#02231 [cluster_1]
®02231 [cluster_1]
DO0403 [cluster_1]
Y8820 [cluster_1]
25944074 [cluster_1]
09793 [cluster_1]
LE5007 [cluster_1]
HA6420 [cluster_1]
LI28650 [cluster_1]

{02 _T12_C_a}[D2_T12 (]
{02 _T12_C_b}[D2_T12 (]
{02 T2 D_a}[D2_T12 O]
{02 T12 O b} D2 T12 O]

{02 _T12_B_h}[D2_T172 B

3573

5.016

13.606

j||' Scores | Sumimary |
0

EEX

1 I

® Heatmap _ 2D PCAview

) 3D PCA view

_ipo_T12_8_Jipo_T12_c J{po_T2_c_Jjpo_T12_D_ kDo
7341 £ 941 7086 7533
5628 7 586 7.209 7189
5.041 6581 5086 5.468
7344 7.306 5836 7734
1362 5318 5216 5781
5.597 B.A16 5344 5098
Search.. DL 7.138 7.048 6.2
%119 5 906 5862 5.981
Copy seiecied rows " 5 647 7.29 7,356
Save 5.h75 BA75 5189 ABAT
Cotor 5 502 7.215 7.427
£.252 5284 677 6.7
| Branch selected /75 5 BB 1 5 866 5.487
0é 7.891 3.636 327 7513
5541 LR 5526 B.751

\

PCA view,

By right-clicking the scores table, users
can also save table, copy the highlighted
rows, change the object color on 2D/3D

iK1




J02781 [cluster_1]
MEDI22Z [cluster_1]
L14680 [cluster_1]
EQOF1T [cluster_1]
H02231 [cluster_1]
H02231 [cluster_1]
H02231 [cluster_1]
Do0403 [cluster_1]
mMa8a20 [cluster_1]
AA944014 [cluster_1]
09793 [cluster_1]
LJES007 [cluster_1]
HAE420 [cluster_1]
25640 [cluster_1]

K-means (continued)

==5959555555

——— T T T T e e— T T T T

FETETES T TS TS
EDID:ll(_’J L)lDDEDIDJlOODD
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fumnl ey ey

-3.873

5.016

13.606

Change gene label...

Set group color...

Change Missing Value Color...
Change Label Alignment...
Change Label Font...

Change Color Scheme...
Change Image Block Size...

*
|
|

*
+

O PEE

| Scale Down by X

Scale Up by X
Scale Down by Y

| Scale Up byY
| Fit to Width

Fit to Height
Zoom Inf+)
Zoom Out(-)
Actual Size
Custom Scale.

Right-click the heat map, user can choose
“Save heat map to file...” to save the

heat map. There are also many other
options for users to change the looks of
the heat map.

Save heat map to file...




K-means (continued)

Scatter Plot

70.53
O
QEJ

2D view of K-means. Each
~ Cluster is marked in different colors.
‘Eﬂ ~ The blue stars are centroids.

-106.554

2894 629

) Heat map ® 2D PCAview 0 3D PCA view




K-means (continued)

3D PCA view of K-means Summary of K-means

A K-Means 3D Viewer ;|E|£|

Scores Summany | »

Algotithrn for k-Means:  Hadigan-Wong

Blumber of Clusters: 2
Blumbier of maximum iterations: 30
nklurmber of random sets: 10

The within-cluster sum of squares for each cluster:
A Cluster1:  4,061,016.105
Cluster 2:  551,906.3745

{_)Heatmap ) 2DPCAview ® 3D PCA view




