An introduction to Principal Components Analysis using
JMP Genomics

This document is aimed at providing you with a step-by-step guide to performing principal components analysis (PCA)
using the statistics software JMP Genomics. For the purposes of creating this tutorial, all steps were performed in JMP
Genomics 7. While there will be some differences between different versions of JMP, this guide should still provide you
with enough information to perform PCA using at least JMP Genomics 6 or later.

Data used in this tutorial

This tutorial will be using two datasets: GSE50515 and GSE11352. The first (GSE50515) is data used for Homework #13
and #14 and will be referred to as the "Fru" dataset. This dataset is an RNA-seq experiment comparing gene expression in
Drosophila melangaster heads between different genotypes. The second is a microarray experiment examining the effect
of 10nM estradiol exposure on gene expression in MCF-7 breast cancer cell lines. We will call it "MCF7".

These data have already been prepared and formatted for you. You can download them from
http://bio.rc.ufl.edu/pub/mcintyre/big_data_class/. (http://bio.rc.ufl.edu/pub/mcintyre/big_data_class/)
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= fru dataset jmp.csv 05-Oct-2015 1821 21M
=] fru_dataset jmp allon.csv 05-Oct-2015 18:21 18M
= fru dataset jmp test1000.csv 05-Oct-2015 18:21 489K
=1 fru dataset log.csv 23-8ep-201517:10 21M
% fru desien file csv 05-Oct-2015 11:06 3.7K
@ osell3s52 mef7 zip 05-Oct-2015 11:05 22M
Ehg ul33 plus 2 na28 annot.sas7bdat 05-Oct-2015 11:08 57M
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The Fru dataset files you will need are:

fru dataset jmp.csv (all data)

fru dataset jmp allon.csv (all fusions expressed in all samples)
fru dataset jmp testl000.csv (1000 fusions expressed in all samples)
fru design file.csv (design file)

The MCF7 dataset files you will need are:

mcf7 data.sas7bdat
mcf7 design file.sas7bdat

It is recommended that you download these to separate folders to keep the resulting outputs separated.

The Fru data



We will first run through how to perform PCA in JMP Genomics using the Fru dataset. In this section, we will learn how to
import the data as text CSV files, transform them, then perform PCA on them using two methods available in JMP
Genomics.

Importing the Fru data into JMP

Launch JMP

We will be begin by importing the Fru dataset into JMP. Launch JMP Genomics. You should see this window:
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You may see these other screens:
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If so, click on "View" then "Genomics Starter".

Adding Fru as a study

1.) On the Genomics Starter window, click on "Studies" in the Categories list then click "Add Study"
2.) Type "Fru” (no quotes) in the "Study Name" box.
3.) In the "Output Folder" box, select the folder where you saved the Fru datafiles.
4.) The window should look similar to this. Click "Run".
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Importing the Fru data

5.) Back on the Genomics Starter window, select "Import" in the Categories list, selected the "Text" subcategory, then click

on "Import individual Text, CSV, or Excel Files"
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6.) In "Folder of Raw Files" add the path to the folder containing the Fru data CSVs

7.) In "Available Files", select fru_dataset_jmp.csv, fru_dataset_jmp_allon.csv, fru_dataset_jmp_1000fus.csv and
"fru_design_file.csv" and click "-->".

8.) In "File Type" select "Comma Separated".

9.) Set "Row Number of Variable Names" to 1, and "Data Start Row" to 2.

10.) In "Output Folder" select the folder where you have saved your data.

11.) The window should look similar to this. Click "Run".
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Now you should have the Fru data and associated design variables imported into JMP.

Transform data

Data transformation is a method to reduce "uninteresting" variation (e.g., technical variation, biological noise, etc.). You
can remove this variation via several methods such as normalization and log-transformation. The data provided here have
already been normalized and reported as "reads per kilobase per million" (RPKM). We can also transform the data by
calculating the log2 of each measurement.

1.) On the Genomics Starter Window, select the "SAS Data Set Utilites" category, then the "Columns" subcategory, then
click "Transform".
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2.) In "Input SAS Data set" click "Choose" and select "fru_dataset_jmp.sas7bdat". Click "OK".

3.) In "Available Variables", select everything starting with "2011" and click "-->".

4.) For "Type of Transformation", select "log2".

5.) For "Shifting Factor" type in 1. This will allow "0" RPKM values to be log2 transformed by shifting the raw data by 1.
5.) Select your output folder in "Output Folder".

6.) The dialog box should look like the following. Click "Run".
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The transformed dataset will be saved as fru_dataset_jmp_dtf.sas7bdat.

Running PCA

There are two ways to perform PCA in JMP, both providing the same outputs. One is available in all/most versions of IMP,
another is native to only JMP Genomics and has some additional features. We will cover both here for completeness.

First, however, we need to tell IMP what plots to output. On the menu bar, click "File" then "Preferences". On the
"Preferences" dialog box, click on the "Platforms" Preference Group. Under "Platforms" scroll down and select "Principal
Components". Check the boxes such that it looks like below:
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Method 1 - via the Analyze menu

1.) Click on "Analyze" on the menu bar, select "Multivariate Methods", then "Principal Components".
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2.) A dialog box should open and ask you to select a dataset. Select "fru_dataset_jmp_dtf" (or
"fru_dataset_jmp_test1000_dtf.sas7bdat") and click "Open".

3.) In "Select Columns" select everything starting with "2011" and click on "Y, Columns".

4.) You should see a dialog box similar to this. Leave everything else as its default setting and click on "Run".
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5.) The output window should appear and look like this. For now, click on the grey triangle next to everything (other than
"Principal Components: Uncentered & unscaled") and we will go through each section individually.
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You can change how the principal components are calculated, either as "uncentered/unscaled”, "Correlations",
"Covariances". For this guide, we will change this to "correlations". Click on the red drop down arrow next to "Principal
Components", select the "Principal Components" menu item, then click "on Correlations".
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6.) First expand "Correlations". This is the correlation matrix of expression values between each sample.
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2011 0503 5_TGACCA 0.8558 0.8601 0.9001 0.9189
2011 0503 5 TTAGGC 08770 0.9015 08411 0.8622
_2011 0503 6_CGATGT 08702 0.9030 08254 0.8476
2011 0503 7 _TAGCTT 0.9304 08776 0.8938 0.9010
2011 07 051 _ATCACG 0.8878 0.8854 0.8608 0.8949
2011 07 051 _CAGATC 0.8837 08784 08291 0.8634
_2011 07 051 GCCAAT 0.8806 08710 08191 0.5468
_2011 07 051 TGACCA 0.8895 0.8796 0.5409 0.8714
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7.) Collapse "Correlations" and expand "Covariance Matrix". This is the variance-covariance matrix between each sample.
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2011 0503 1 ACTTGA 2011 0503 1 ATCACG 2011 05 03 1 GATCAG 2011 05 03 1 TAGCTT _2011 0503 2

2011 0503 1 ACTTGA 3.27586 2897972 303702 298973
2011 0503 1 ATCACG 2897972 364852 296996 301804
2011 0503 1 GATCAG 303702 296996 3.56708 3.25206
2011 0503 1 TAGCTT 298973 301804 3.25206 345478
2011 0503 2 ACTTGA 312276 300302 314432 304759
2011 0503 2 GATCAG 310618 302142 317774 307612
2011 0503 2 GCCAAT 2487992 310839 297683 2497819
_2011 0503 2 TAGCTT 3.06048 3.11606 3.10045 3.08205
2011 0503 3 ACAGTG 2895787 313933 294674 285245
2011 0503 3 ACTTGA 309634 301449 308844 302244
2011 0503 3 GATCAG 311921 301763 3.23532 308502
_2011 0503 3 TAGCTT 301946 303629 3.23104 3.21622
2011 0503 5 ACTTGA 314347 301938 318239 306410
2011 0503 5 TGACCA 293848 311658 3.22499 3.24015 E
2011 0503 5 TTAGGC 299559 3.24980 299801 302464
2011 05 03 6 CGATGT 296055 3.24237 283051 296160
2011 0503 7 TAGCTT 295908 294582 296046 294275
2011 07 05 1 ATCACG 286876 301938 280260 296855
_2011 07 051 CAGATC 2.85484 2.99461 2.79474 2.86446
2011 07 051 GCCAAT 288134 300773 2.79675 284534
2011 07 051 TGACCA 288204 300775 284317 289952
2011 07 051 TTAGGC 284459 301472 278824 284866
_2011 07 05 2 ACAGTG 2.88671 299278 277911 282565
2011 07 05 2 ACTTGA 286429 299149 2.76459 283182
2011 07 05 2 ATCACG 282804 285233 273021 2.79469
2011 07 05 2 CGATGT 283254 297797 275451 281419 v
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8.) Collapse "Covariance Matrix" and expand "Summary Plots". This gives you the eigenvalues for the data, and plots
principal component 1 (PC1) against principal component 2 (PC2). Looking at the eigenvalues on left, we can see there is
one particular large eigenvalue. What does this mean?
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The plots here are the Score Plot and a Loadings Plot. The Score Plots graphs each component's calculate values in
relation to the other, adjusting for mead and standard deviation. The Loadings Plots graphs the unrotated loading matrix
between variables and components. The closer the value is to 1 the greater the effect of the component on the variable.

We can see here that Component 1 seems to have the greatest effect, and Component 2 has relatively small effect.

9.) Let's look further at the eigenvalues. Expand "Eigenvalues". We have 38 columns (samples) and 45339 rows (fusions).
How many eigenvalues should there be? How many are there?
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4= Principal Components: on Correlations )
4 Eigenvalues
Number Eigenvalue Percent 20 40 60 80 Cum Percent
3 03259 0858 . . . 92,980
4 02653 0698 . . 93678
5 01914 0504 - - o 04,182
6 01249 0329 & . . 94,511
7 01199 0316 @ 94 826
8 01002 0264 @ 1 @ 95,090
g 00943 0248 . . 95338
10 00911 0240 ¢ 95575 =
11 00881 0232 - - 95,810
12 00833 0219 & . 96.029
13 00797 0210| : i 06,239
14 00777 0204 @ 1 1 96.443
15 00753 0198, . . . 96.641
16 00711 0187, : ¢ 96.828
17 00684 0180 - - o 97,008
18 00671 0176 & . 97.185
19 00665 0175 @ 1 1 97,360
20 00654 0172 @ @ ! 97.532
pil 00647 0170 . . o 97.702
2 00624 0164 @ ¢ 97 867
23 00620 0163 - - 98,030
24 00610 0181 & . 98,190
25 00590 0155 : ¢ i 08,345
26 00583 0153 @ @ ! 98.499
27 00572 0150 . . o 08,649
28 00550 0145/ - 98,794 N
evaluations done 28 O

Let's look at the eigenvalues. How many do you think are necessary to describe the variation in the data?

If we click on the red dropdown button next to "Principal Components" (top) and check "Bartlett Test", we can determine if
the eigenvalues have the same variance by calculating the Chi-square, degrees of freedom and P value for the test. For
the purposes of this tutorial, you won't need to worry about this too much.



< fru_dataset_jmp_dtf - Principal Components - JMP | = =] | (i
File Edit Tables Rows Cols DOE  Analyze Graph Genomics Tools  View  Window Help

SRSIER [ L= Ll?2ee e ra+msSoo
d — - - . = F
Principal Components 3

v Correlations ’:rcent Chisquare DF Prob:Chi5q
v Covariance Matrix 02,980 239861 662891 <, 0001* =

03.678 163607 627.334 <,0001*

v Eigenvalues 04,182 103396 592686 =,0001*

v Eigenvectors 04,511 690240 558912 q.':ll:ll:ll'

04,826 575379 525994 <,0001*

v’ Bartlett Test 05000 465838 494.063 <,0001*

v Loading Matrix 05,338 40776.2 463106 <,0001*
. o 05,578 3080309 433139 =, 0001% (=

i Eee 95810  31673.0 404198 < 0001

v Biplot 095029 276828 370.252 <,0001*

v Scree Plot 05,239 244912 349258 q.':ll:ll:ll'

05443 218307 323.277 <,0001*

¥ Score Plot 05.641 193453 298.271 <,0001*

Loading Plot 05,828 171165 274.306 <,0001*
a7.008 15526.2 251.325 <,0001* | 1

¥ | 3D Score Plot 97185 142564 229328 < 0001

Eactor Analvsic 07,360 13073.0 208347 <,0001*

¥ 07.532 118369 188.376 <,0001*

Save Principal Components 97.702 10647.7 165414 <0001

07867 9424 .85 151458 <,0001*

Save Principal Components with Imputation 08 030 8435.30 134,434 < 0001

Script P D8.190 737744 118439 <,0001*

= - = T 05.345 G322.58 103.490 <,0001*




% fru_dataset_jmp_dif - Principal Components - IMP @lﬂ“ﬂl
Edit Tables BRows Cols DOE Apalyze Graph Genomics Tools  View  Window Help
HREH B8 Lkl2ee g ra+msSco
4 = Principal Components: on Correlations '
4 Eigenvalues
Number Eigenvalue Percent 20 40 60 80 Cum Percent ChiSquare DF Prob=ChiSq
3 03259 0858 . . @ 92,980 239861 662.891 < 0001* =
4 02653 0698 . . i 93678 163607 £27.334 <.0001*
5 01914 0504 - ¢+ 04,182 103396 592,586 <0001
6 01249 0329 . 94511 690240 558912 < 0001*
7 01199 0316 @ | 04826 575379 525.994 < 0001
8 01002 0264 @ @ 1 95.000 465838 494.063 < ,0001*
9 00943 0248 @ @ 95338  40776.2 463.106 < 0001*
10 00011 0240 ¢ 95578 360309 433139 < 0001% |=
11 00881 0232 - o+ 95.310 31673.0 404198 <0001
12 00833 0219, . 96.029 276828 376.252 < ,0001*
13 00797 0210 : i 95239  24491.2 349.258 < 0001*
14 00777 0204 1 1 05443 218307 323.277 < 0001
15 00753 0198, @ . . 96541 193453 298.271 < ,0001*
16 00711 0187, . @ 96,828 171165 274306 < 0001
17 00684 0180 : . 97.008 155262 251325 <.0001* |
18 00671 0176, . ¢ 97185 142564 229.328 < ,0001*
19 00665 0175 : @ i | 97360 130730 208.347 < 0001*
20 00654 0172 @ 1 97532 118369 188.376 < 0001
il 00847 0170 . 97702 106477 169.414 < ,0001*
22 00624  0164| . 97867  9424.85 151.458 < 0001
23 00620 0163 - o+ 98.030 843539 134434 <0001
24 00610 0161 & ¢ 98190 737744 118439 < ,0001*
25 00580 0155 @ ¢ i | 98345 632258 103490 < 0001*
26 00583 0153 @ @ @ 08.400 544250 89.539 < 0001
27 00572 0150, . & 98.549 451925 76.522 < ,0001*
28 00550 0145/ o+ 98,794 361040 64,572 < 0001* T
evaluations done S O

10.) Now look at the eigenvectors. Expand "Eigenvectors". If you wanted to, you could use this data to write out and
calculate PC1, PC2, PC3, etc. Note that the closer the shading of the value is to black, the closer itis to 1 or -1. The closer
to light grey, the closer the value is to 0.
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4 Eigenvectors

CAULL U US L ML TR
_2011_05.03_1_ATCACG
_2011_05_03_1_GATCAG
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_2011_05_03_3_ACAGTG
_2011_05_03_3_ACTTGA
_2011_05_03_3_GATCAG
_2011_05.03_3_TAGCTT
_2011_05_03_5_ACTTGA
_2011_05_03_5_TGACCA
_2011_05_03_5_TTAGGC
_2011_05_03.6_CGATGT
_2011_05.03_7_TAGCTT
_2011_07_05_1_ATCACG
_2011_07_05_1_CAGATC
_2011_07_05_1_GCCAAT
_2011_07_05_1_TGACCA
_2011_07_05_1_TTAGGC
_2011_07_05_2_ACAGTG
_2011_07_05_2_ACTTGA
_2011_07_05_2_ATCACG

11 NT NE Y CEATET

Prinl

L
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0.15973
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0.16535
016243
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N 18700

Prin2
U L34S
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0.24908
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019154
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0.19376

AGR2

e

-0.14547
-0.17292
-0.15315

i e O T

4 | m
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4 [~/ Principal Components: on Correlations

Prin3
- 10U

0.31202

0.28032
-0.24229
-0.19141

-0.20327

0.46831
0.25134
0.23872
-0.15815
016017

Prind
038857

-0.29857

-0.32577

017531

0.27588

-0.23157

034771

0.42073

-0.21156

Prin5

0.15632

-0.27039
0.26749
-0.20586

-0.39508

-0.15446
0.23532
0.16493

01726

L e T

Print

LN e e

0.25080

-0.79708

0.20190

Prin7
-U.£5300

016851
-0.14194
-017161

0.31335

019147
-0.21331

0.14557
-0.22839

0.34758

13577

Prin8
0.78021

-0.35288
-0.34241

Prin9

015873

-0.29031

-0.23754

-0.37676
0.33752

0.41274

0.15426

014768

N WD

Prinl0

g

014413
-0.28460
-0.14920

N 2NENTD

Prir_l]_.

-0.1522
-0.2104

-0.1690

0.5859
-0.5417

0.2070

N AE20

|"}Eﬂ -

11.) Next is "Loading Matrix". This is the loading for each component for each sample and is plotted in the Loading Plot.




< fru_dataset_jmp_dtf - Principal Components - JMP El@

Edit Tables PRows Cols DOE  Analyze Graph Genomics Tools  View  Window Help
SREH =B kl?2e e e ra+msSoco
4 =|Principal Components: on Correlations

4 Loading Matrix

Prinl Prin2 Prin3 Prind Prin5 Prin6 Prin7 Prin8 Prind Prinl0 Prinl
2011 0503 1 ACTTGA  0.94600
2011 0503 1 ATCACG 0592335 017812 0.20013 0.24698
2011 0503 1 GATCAG 080270 032179
2011 0503 1 TAGCTT 082160 0.22429 016003 -016778
2011 0503 2 ACTTGA 082298 0.24230
2011 0503 2 GATCAG 083223 022248
_2011 0503 2 GCCAAT 0485299
2011 0503 2 TAGCTT 082386 017305 -0.28171
_2011 0503 3 ACAGTG 085282
22011 0503 3 ACTTGA 084323 0186332
_2011 0503 3_GATCAG 081756 0.28510
_2011 0503 3 TAGCTT 083289 022874
2011 0503 5 ACTTGA 082531 0.25524

e

1

2011 05 03 5 TGACCA 090686 018845 0.26734 -0.17285
_2011 05 03 5 TTAGGC 083361 117908 01768
_2011 0503 6 CGATGT 0.92073 0.21669 -0.1607

2011 05.03_7_TAGCTT 096194

2011 07051 ATCACG 096102

2011 07051 CAGATC  0.95592

2011 07051 GCCAAT 095346

2011 07051 TGACCA 096293

2011 07051 _TTAGGC 095728

_2011 07.05_2_ACAGTG  0.96499

_2011 07052 ACTTGA 094798 -0.16821

2011 07052 ATCACG 095788 -

& m L3

evaluations done 28 v

12.) Next is the "Scree Plot", which graphs the eigenvalue for each component. This can be useful in visualising the
dimensionality of the data space.
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Edit Tables PRows Cels DOE  Analyze Graph Genomics Toeols View Window Help

SREH =B kl?2e e e ra+msSoco
4 =|Principal Components: on Correlations i

I Loading Matrix

4 Scree Plot
40

35
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25
20— |

15 |

Eigervalue

10| |
|

l:l_ e E3SSsEEEEEEE s sne s s s s ..

0 5 0 15 20 25 30 35 40
Mumber of Components
P Biplot
I Score Plot
D Scatterplot 3D

evaluations done 28 v

13.) Next is the "Biplot". This overlays the Score Plots and the Loading Plot for the specified number of components. Here

we have set this as 6, so this is comparings PC1 to PC6. These plots tell you that PC1 is accounting for almost all the
variance.




% fru_dataset_jmp_dtf - Principal Components - JMP E@

-Eiie Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View | Principal Components Save Principa
] - o C E
ey - Bz @& & ? B @ | F o Q + | Component

4 =|Principal Components: on Correlations

4 Biplot
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= = : [C] Label variables

c = 10 ;

T |
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E 10
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- 40 . . . .

S 5 : :
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g & _?* ....... * ........ * =

E= -0 : : : :

o . . . .

- 40 . . .

£ 10 :
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1 T T 1 1
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I Score Plot B
(A PP P T Y N
evaluations done B O

14.) Next is "Score Plot", which shows a matrix of scatterplots of the scores for each pair of principal components. Again,
PC1 accounts for most of the variance. You can also see a "skew" to the data. What might this indicate?



< fru_dataset_jmp_dtf - Principal Components - JMP El@

Edit Tables PRows Cels DOE  Analyze Graph Genomics Toeols View Window Help
SREH =B kl?2e e e ra+msSoco

4 =|Principal Components: on Correlations
v Biplot

4 Score Plot
40

2 (2.49 %)
1

3 (0.36%)
»

50,5 %)
[} ID
;t.
ol
-

m

Component Component Component Component Cormponent
4 (0.7 %)

6 (0.33%)
¢
L

-20 10 40 -20 10 40 -20 10 40 -20 10 40 -20 10 40
Component Component Component Component Component

1(896%) 2(249%) 3(086%) 4 (07%) 5 (05%)
D Scatterplot 3D

evaluations done 28 v

15.) Lastly, "Scatterplot 3D". Here you can select up to three principal components and plot them. This is an interactive
graph and can be rotated. You can use the arrow button at the bottom to cycle through each PC combination.



% fru_dataset_jmp_dtf - Principal Components - JMP = || Bl | e
Edit Tables PRows Cols DOE  Analyze Graph Genomics  Tools View Window Help

SRS LRaa E A EINE E:2 N =Y
4 =|Principal Components: on Correlations :
¥ 5cree Plot
I Biplot
> Score Plot

4 Scatterplot 3D

m

-

E

Frincipal Corponents = HF‘rinl > HP‘rinE > |[F'rir13 > | E| —

evaluations done 20 v

16.) Now let's change how the eigenvalues are calculate by clicking the red dropdown button next to "Principal
Components"” (top), select "Principal Components" then "on Covariances". How does this affect the results?



< fru_dataset_jmp_dtf - Principal Components - JMP EI@
File Edit Tables Rows Cols DOE Analyze Graph Genomics Teools View Window Help
Hegd  ana kj2@®e " ra+msSc O
~|Principal Components: on Covariances
4 Summary Plots
60 10 — == £
Eigenvalue 20 40 60 80
112.5437 | : : Label
Moes] ¢l g ' '
113e @ 0 .
pg01| - ¢ ¢ o : 0.5
== F = =
I - -
n -~ &
0.4010 o > o
0.3588 o~ L f“
- [/ P A
03226 § e s .6
0.3025 o} (P . o} :
= L] = -
02077 o 1l g 20 : & ©_2011.05.03_1_GA
02370 5 o o a U :
-0.5
-40
-60 : 40 e
-60 -40 -20 0 20 40 60 -1.0 -0.5 0.0 0.5 1.0
Component1 (89.5 %) Component1 (89.5 %)
4 Eigenvalues
Number Eigenvalue Percent 20 40 60 80 Cum Percent
1 1125437 89480 |, 89,480
2 31985 2543] ¢ o o | 92,023
3 1136 0800 ¢ 92922
4 pgzo1 0732 ¢ 93.654
5 06362 0506 & & @ 94.160
6 04374 0348 & 1 0 94.508
7 0.4010 0.219 Lo 94,826
8 0.3588 0.285 Lo 95112
9 03226 02%6 o 95,368
10 03025 0240 ¢ ¢ 0 95.609 .
11 nNTT n 237 ' ' ' ' NE QAL
I 3
evaluations dene 20 O

17.) Now let's repeat this with the untransformed data to compare. Go back to Analyze > Multivariate Methods > Principal
Components, and select fru_dataset_jmp and repeat the previous steps.

18.) Let's look at the outputs. For the purpose of this tutorial, below are the eigenvalues and summary plots to show you
how transformation can change the results.
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For comparison, look at the eigenvalues here and compare them to the transformed results. If you want, you can also do
this with fru_dataset_jmp_1000 and fru_dataset_allon to look at how the results change when the data is subsetted,
either as a test set of 1000 observations, or all non-zero observations.

Method 2 - via the Genomics menu

1.) On the Genomics Starter window, click on the "Pattern Discovery" category, then click "Principal Components

Analysis".
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% Genomics Starter - IMP EI@

File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help
FREH  2E k2@ @ O ra+msS0 O

Current Study: [Fru - | z

Analytical Processes

Click a Category: I Click a Button: I

Studies 50| Hierarchical Clustering |

Import 5 -
K-Means Clusterin =

Workflows & [ g |

----------------------------- b [Prinr_ipal Components Analy;is]
Genetics

Copy Number g [ Plot Intensities |

Spectral Preprocessing

Expression E [ Cross Correlation | —
_- -- ----------- [Distance Matrix and Clustering |

Predictive Modeling |i__- [ Multidirnensional Scaling |

Subgroup Analysis

P-Value Operations @ [ Partial Correlation Diagram |

Genome Views

Annctation Analysis

545 Data Set Utilities

General Utilities

Documentation and Help

2.) In the dialog box on the "General" tab, under "Input SAS Data Set" select fru_dataset_jmp_dtf.sas7bdat.

3.) Under "Available Variables" select everything beginning "2011" and click on the "-->" button next to "Continuous
Variables".

4.) Under "Available Variables" select "fusion_id" and click on the "-->" button next to "Label Variable".

5.) In the "List-Style Specification of Continuous Variables" type (without quotes) "2011:". This allows you to specify the
variables (columns) that are numbered consecutively or have a common prefix. This is an alternative way to add variables,
especially if you have lots you want to include.

6.) Under "Number of Principal Components”, specify the number of components you wish to calculate. For this, put in 10.
7.) Under "Output Folder" select your output folder. The dialog box should look like this:
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44 Principal Compenents Analysis - IMP
File Edit Tables Rows Ceols DOE  Ani

Process Description

I ¥ ¥
Ll 'l

424 Principal Compenents Analysis - IMP == | ede
File Edit Tables Rows Cols DOE  Analyze Graph Genomics Tools  View  Window Help

E

Process Description .

General l Experirmental Design l Gptinnsl Annotation

Study
[ Fru - ] i
*Input 545 Data Set
ChlUsershjrbnewmantDesktop\frutfru_dataset_jmp_dtf.sasbdat [ Choose l [ Open ] B
Available Variables Continuous Variables
fusion_id - - 2011 05 031 _ACTTGA il :
_2011 0503 1 ACTTGA 1 _2011_05_03_1_ATCACG
2011 05 03 1 ATCACS = 2011 05 03 1 GATCAG -
_2011 0503 1_GATCAG Class Variables
_2011 05031 _TAGCTT ?
_2011_05_03_2_ACTTGA = )
20110503 2 _GATCAG
_2011. 0503 2 GCCAAT
_2011_05_03_2_TAGCTT LTI
_2011 0503 3_ACAGTG — : =
_2011 0503 3 ACTTGA Label Variable
_2011 0503 3_GATCAG E = fusion id ?
Wariables By Which to Merge Annctation Data
?
i =

List-5Style Specification of Continuous Variables

| e )
List-5Style Specification of Class Variables
e )

* Murnber of Principal Components

- )

Filter to Include Observations

where| | Clear

* Qutput Folder
|C:\U5er5\jrl:lnewmaniDeslctnpifru‘a |E Choose || Open | £

I-~a

I--a

8.) Select the "Experimental Design" tab. Under "Experimental Design SAS Data Set" click "Choose". 9.) Expand "Wide
Data Sets" and select fru_design_file.sas7bdat. Click "OK".



I

E% Select a SAS data set =

4 Wide Data Sets

Chlsers\jrbnewrmant Desktopifrutfru_dataset_jmp_test1000_dtf.sas7bdat
ChUsers\jrbnewmant AppData’ Local\ 3A5MPGenomics\ 1 1MPCOutput' Frutfru_dataset_jmp_testl000_dtf.sas?

ChUsershjrbnewmant Desktoptfrutfru_design_file.sas7bdat
ChlUsersiyrbnewman' Desktopifrutfru_dataset_jmp.sasibdat
Chlsers\jronewman' Desktop'frutfru_dataset_jmp_testl000.sas7bdat
ChUsers\jrbnewmant Desktopt fru'fru_dataset_jmp_allon.sasThdat

[ Tall Data Sets
' Annotation Data Sets

4 Experimental Design Data Sets
Chlsers\jrbnewman' Desktophfrufru_design_file_exp.sas7bdat

[ Other Data Sets

Sort by: () Date Created
i@ Date Modified

1 Mame

| 0K || Cancel ||Add Data Set to Study

10.) Under "Available Variables", select "sex" and click the "-->" next to "Design Color Variables". This will color the data
on the PCA plots by their trait. You can also select "strain", "genotype, or "trait".

11.) Under "Available Variables", select "columnname" and click the "-->" next to "Design Label Variable". This will match

the variables here to the expression data.
12.) The dialog box should look like this:
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44 Principal Compenents Analysis - IMP =RIRER*x"
Edit Tables HRows Cols DOE  Analyze Graph Genomics Teools  View Window Help
General | Experimental Design l Uptinnsl Annotation J
Experimental Design 5A5 Data Set N
C:\Users\jronewman’\Desktop\frufru_design_file.sas7bdat [ Choose H Open | <
Available Variables Design Color Variables
columnname = ey -
array
trait
strain Design Label Variable
genotype 7
- columnnarme -
sEx
* Required Parameter
[ Fun H Save... H Load... H Apply HSetasDefauItH Reset H Cancel |
evaluations done o~ O

13.) Select the "Options" tab. For now, uncheck the five checkboxes.

14.) The "Plot" radio selections allow you to select whether you want to perform PCA on rows (fusions), columns
(samples), or both. For now, we are only interested in looking at the samples, so select "Column Scores Only".




15.) Make sure "Include 3D plots" is checked. The dialog box should look like the following. Click "Run”.

424 Principal Compenents Analysis - IMP == | ede
Edit Tables Rows Cols DOE Analyze Graph Genomics Tools  View Window Help

E

Process Description .

General l Experimental Design | Options lﬁmnntatinn

[] Center columns 2

] Center rows 2

[ Double center multiplicatively £

[] Scale columns 2

] Scale rows £

*Plot £

) Row Scores Only

@ Column Scores Only

) Both in Separate Graphs
I Both Cverlayed in a Biplot

[¥] Include 3D plots
PROC PLS Options

1

Output Data Set

| | Clear

JMP Script Output File Mame

| | Clear

* Required Parameter

evaluations done o~

16.) The output window should appear. There are three tabs: "PCA 2D Column Scores”, "PCA 3D Column Scores", and
"SAS Output”.



17.) Let's start with the "PCA 2D Column Scores" tab. First you should see the correlation matrix. Unlike the previous
method, this is the correlation matrix between principal components. You can also view the covariance matrix between
principal components by click the red dropdown button and select "Covariance Matrix"
42 Results: Fru: Principal Components Analysis - JMP =N Ech==
Edit Tables Rows Cols DOE  Analyze Graph Genomics Tools View Window Help
HoEd L aaé Lk]zeeOe pra+msSoc o, |

M‘M[ PCA 2D Column Scores | PCA 3D Column Scores I SAS Output | r

Centering: Mone
Scallng: Mone
4= Multivariate
_
4 Correlations
pcal (98.1%) pea (0.5%) pca3 (0.2%) pcad (0.1%) pcab (0.1%) peab (0.1%) pca? (0.1%) pcad (0.1%) pca? (0.0%) pcald (0.0%)
pcal (98.1%) 1.0000 -0.8726 -0.4250 -0.0082 -0,0005 -0.0354 -0.0495 -0.0273 -0.1527 -0.1214 =
pca (0.5%) -0.8726 1.0000 -0.0004 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0002 -0.0001
peca3 (0.2%) -0.4250 -0.0004 1.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0001 -0.0001
pcad (0.1%) -0.0082 -0.0000 -0.0000 1.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
pecad (0.1%) -0.0005 -0.0000 -0.0000 -0.0000 1.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
pecab (0.1%) -0.0354 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 -0.0000 -0.0000 -0.0000 -0.0000
peal (0.1%) -0.0495 -0,0000 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 -0.0000 -0.0000 -0.0000
pcad ([0.1%) -0.0273 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 -0.0000 -0.0000
pcad (0.0%) -0.1527 -0.0002 -0.0001 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 -0.0000
pcald (0.0%) -0.1214 -0.0001 -0.0001 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 [ |
4 Covariance Matrix

peal (98.1%) pea (0.5%) pca3 (0.2%) pcad (0.1%) pcad (0.1%) peab (0.1 %) pca? (0.1%) pcal (0.1%) pca? (0.0%:) peald (0.0%)
pecal (981%) 0.00003  -0.00080  -0.00039  -0.00001  -0.00000  -0.00003  -0.00005  -0.00003  -0.00014 -0.00011

peal (0.5%) -0.00080 0.02700  -0.00001  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 -0.00000
pea3 (0.2%4) -0.00029  -0.00001 0.02702  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 -0.00000
pcad (0.1%) -0.00001  -0.00000  -0.00000 0.02703  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 -0.00000
pcad ([0.1%) -0.00000  -0.00000  -0.00000  -0.00000 002703 -000000  -0.00000  -0.00000  -0.00000 -0.00000
peab (0.1%) -0.00003  -0.00000  -0.00000  -0.00000  -0.00000 0.02703  -0.00000  -0.00000  -0.00000 -0.00000
peal (0.1%) -0.00005  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 0.02703  -0.00000  -0.00000 -0.00000
pead (0.1%) -0.00003  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 0.02703  -0.00000 -0.00000
pead (0.0%4) -0.00014  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 0.02703 -0.00000

pcall (0.0%) -0.00011  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 0.02703

4= Scatterplot Matrix

gj o)

2@ Ov

18.) Next is the "Scatterplot Matrix", which is a matrix of the 2D scatterplots between each pair of principal components.
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19.) Next is the "Parallel Coordinate Plot", which is a way to visualize high-dimensional data. It's a line graph connecting
the calculated principal components for each sample. You can use this to identify possible relationships in the data, but for

this tutorial we won't be worrying about it.
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20.) Last on this tab is "Outlier Analysis". By default, this will be the calculated Mahalanobis distances for each sample.

You can use this identify possible outlying samples

in your data.
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4 Qutlier Analysis
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21.) You can select samples on any of these plots to highlight them. For example, if we select the samples with a
Mahalanobis distance greater than 4 (above the dotted line), we can see the samples being highlighted in the other plots.
You can also select samples from the data directly by clicking on the "View Data" button on the left and selecting samples.
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22.) Next, click on the "PCA 3D Column Scores" tab. Like the previous method, this is an interactive plot and can rotated.
You can also select samples to see which samples are clustering together. You can also change what principal
components to plot.
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Change the third axis from "pca3" to "pca5". Click on the dropdown menu on the bottom displaying "pca3", click on
"Other". Select "pcab", then click "OK". Rotate the 3D scatterplot. What do you think this tells you about the data and
principal component 5?
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23.) Lastly, look at the "SAS Output” tab. This will contain the eigenvalues and their eigenvectors.
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Output Description [ PCA 2D Column Scores I PCA 3D Column Scores | SAS Output | ]

.
= The S5AS5 System 12:0% Thursday, Cctober £
Reopen Dialog
Create Report The PRINCCMF Frocedure
Close All Observations 45333
Variables 38
Eigenvalues of the Uncorrected Covariance Matrix
Eigenvalue Difference Proportion Cumulative
1 688.772059 685.428222 0.9808 0.9808
2 3.343837 2.167528 0.0048 0.59856
3 1.176308 0.248487 0.0017 0.9873
4 0.927622 0.2591483 0.0013 0.59886
5 0.6363386 0.1598363 0.000% 0.59885
6 0.437576 0.034521 0.0006 0.5501
7 0.403054 0.043748 0.0006 0.5507
& 0.359307 0.033808 0.0005 0.5512
g 0.325498 0.017340 0.0005 0.5517
io0 0.308157 0.0004 0.5521
Eigenvectors
Prinl Frinz Prin3 Prin4
2011 05_03_1 ACTTGA 2011 05_03_1 ACTTGR 0.161609 0.145414 -.212302 0.057208
2011 05_03_1 ATCACG 2011 05_03_1 ATCACG 0.155302 0.034353 0.375765 0.361345
2011 05_03_1 GATCAG 2011 05_03_1 GATCRG 0.150661 0.340028 0.071524 -.325210
2011 05_03_1 TAGCTT 2011 05_03_1 TAGCTT 0.153803 0.235122 0.219320 -.370092
2011 05_03_2 ACTTGA 2011 05 _03_2 ACTTGR 0.159129 0.242442 -.244429 0.104273
2011 05_03_2 GATCAG 2011 05 _03_2 GATCRG 0.158167 0.226467 -.193494 0.042129
2011 05_03_2_ GCCRAT 2011 05_03_2_ GCCRAT 0.163809 0.024531 0.053769 0.143133
2011 05 03 2 TAGCTT 2011 05 03 2 TAGCTT 0.155015 0.193735 0.033255 0.117513 -
CA\Users\jrbnewman\AppData\Local\SAS\UMP Genomics\11\MPLS\ProcessLibrary'\Principal ComponentsAnalysis.xif | ~HB O

24.) Rerun the PCA but this time under the "Options" tab, and check the boxes so that the window looks like the one
below, then click "Run".
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25.) Let's check the outputs. Click on the "PCA 3D Column Scores" tab and make sure "pcal", "pca2", and "pca5" are the
axes. How does it compare to the unscaled values?
26.) Check the "SAS Output" tab, and compare the eigenvalues with those calculated with the unscaled, uncentered data.
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Output Description [ pea 2p Column Scores] PCA 3D Column Scores | SAS Output
View Data | The PRINCOMP Procedure
Eenpen Dlalogl Cbserwvations 45339
Create Report | Variables 38
Close All |
Eigenvalues of the Correlation Matrix A
Eigenvalue Difference Proportion Cumulative =
1 34.0603409 33.1140279 0.8963 0.8963
2 D.94/3130 D.6204290 0.024%9 D.9213
3 D.3258840 D.0606259 0.0086 D.9258
4 D.2652582 0D.0738502 0.0070 D.9368
5 0D.1514079 D.06645958 0.0050 D.9418
& 0D.1245121 0.0045532 0.0033 D.9451
7 0D.1155189 0.0157382 0.0032 D.9483
8 0.1001807 D.0058751 0.0026 0.9509
9 0.0943056 D.0031848 0.0025 0.9534
10 0.0911208 0.0024 0.9558
Eigenvectors
Prinl Frin2 Frin3 ]
2011 05 03 1 ACTTGA 2011 05 03 1 ACTTGA 0.162095 0.159425 -.216092 0.0:
2011 05 _03_1 ATCACG 2011 05 03_1 ATCACG 0.158316 0.016068 0.312016 0.3¢
2011 05 _03_1 GATCAG 2011 05 03 1 GATCAG 0.154674 0.330793 0.124703 -.3¢
_ 2011 05_03_1 TAGCTT _2011 05 03_1 TAGCTT 0.157913 0.230560 0.280322 -.3
_2011_05_03_2 ACTTGA _2011 05 _03_2 ACTTGA 0.158143 0.249083 -.242293 0.0¢
_2011_05_03_2 GATCAG _2011 05 _03_2 GATCAG 0.159734 0.228708 -.191413 0.0t
_2011_05_03_2 GCCARAT _ 2011 05_03_2 GCCRAT 0.163291 0.025496 0.037910 0.1"
_2011_05_03_2_TAGCIT _2011_05_03_2_TAGCTT 0.158300 0.184060 0.023356 0.1¢
_ 2011 05 03 3 RCAGTG 2011 05 _03_3 ACAGTG 0.163263 0.020141 0.089299 0.2°
2011 05 03 3 ACTTIGA 2011 05 03_3 ACTIGA 0.1616183 0.191545 -.203272 0.0:
2011 05 03 _3 GATCAG 2011 05 03_3 GATCAG 0.157222 0.293078 -.200135 0.0
2011 05 03_3 TAGCTT 2011 05 03 3 TAGCIT 0.159848 0.235137 0.139191 -.2:
2011 05 03 _5 ACTTGA 2011 05 03 _5 ACTTGA D.158548 0.262378 -.251062 0.0¢ -
_2011 07 05_7_CAGATC 2011 07 05 7_CAGATC 0165445 2011 07_05_7_CAGATC _2011 07 _05_7_CAGATC 0165445 ~H O

27.) You can repeat all this with the fru_dataset_jmp data (untransformed dataset), or the fru_dataset_jmp_1000fus and
fru_dataset_allon and compare these to the previous data.

The MCF7 data

This is section, we will be using the MCF7 data to perform PCA. Like the Fru data, we will go through how to import the
data, transform it, and run PCA. Unlike the Fru data, the MCF7 data are in SAS datasets, which JMP can handle natively
(CSVs and other non-native formats are converted to SAS or JMP datasets by JMP during import). We will also only run
PCA using the Genomics menu since there are additional options over Method 1. You can perform PCA using the first
method if you wish however.

Importing the MCF7 data into JMP

1.) Return to the Genomics Starter window. Select the "Studies" category, and click "Add Study".
2.) In the dialog box, under "Study Name" type "MCF7" without quotes. Under "Output Folder" select the path to where you
have saved the MCF7 datasets.



3.) Expand "Select Wide Data Sets to Include/Exclude in Study". In the "Folder of Wide Study Data Sets", select the path
to the MCF7 folder. Under "Available Files", select mcf7_data.sas7bdat, and click the "-->" button next to "Wide Data
Sets".

4.) Expand "Select Experimental Design Data Sets to Include/Exclude in Study". Select the path to the MCF7 folder, select
mcf7_design_file.sas7bdat, and click the "-->" button next to "Experimental Design Data Sets".

5.) The dialog box should look like the following. Click "Run".
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Transform MCF7 data

We will again log2-transform the data. Follow the same directions as with the Fru data for this. For the "Available
Variables", select everything starting with "untreated_" or "E2_".

" )
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Edit Tables PRows Cols DOE  Analyze Graph Genomics Teools  View Window
Help

Process Description

General l Optigngl

Study
|MCF7 -2
*Input SAS Data Set

Chlsersyjrbnewmant Desktophmcf P mcf7_data.sas7bdat e |[ Open z
Aovailable Variables Variables to Be Transformed

E? treated 24hr 10 “ = o 2

| untreated_control_12hr 1 -
E2_treated 24hr_11 untreated_control 12hr 2
E2_treated 24hr_12 untreated_control_12hr_3 =

untreated_control_48hr_13
untreated_control_48hr_14
untreated_control_48hr_15

E2 treated d&hr 16

EZ_treated_d4&hr 17

EZ_treated 48hr_18

M_probes hd

m

List-5tyle Specification of Variables to Be Transformed

| | Clear |3

Type of Transfarmation

log2 v| ?

Shifting Factor [0 500]
:

* Qutput Folder
ChUszershjrbnewmaniDesktophmecf, Choose |[ Open z

* Required Parameter
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The transformed dataset will be saved as mcf7_data_dtf.sas7bdat.

PCA - MCF7



1.) On the Genomics Starter window, click on the "Pattern Discovery" category, then click "Principal Components
Analysis".
2.) In the dialog box on the "General" tab, under "Input SAS Data Set" select mcf7_data_dtf.sas7bdat.

3.) Under "Available Variables" select everything beginning with "untreated_" or "E2_" and click on the "-->" button next to

"Continuous Variables".
4.) Under "Available Variables" select "Probe_Set ID" and click on the "-->" button next to "Label Variable".

5.) Under "Number of Principal Components", specify 10 as the number of components you wish to calculate.
6.) Under "Output Folder" select your output folder. The dialog box should look like this:
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8.) Select the "Experimental Design" tab. Under "Experimental Design SAS Data Set" click "Choose".

9.) Under "Experimental Design Data Sets" and select mcf7_design_file.sas7bdat. Click "OK".

10.) Under "Available Variables", select "Time" and "Characteristics" and click the "-->" next to "Design Color Variables".
11.) Under "Available Variables", select "ColumnName" and click the "-->" next to "Design Label Variable" to match the
variables here to the expression data.

12.) The dialog box should look like this:
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13.) Select the "Options" tab. For now, uncheck the five checkboxes.

14.) The "Plot" radio selections allow you to select whether you want to perform PCA on rows (fusions), columns
(samples), or both. Since we are going to only perform PCA on the samples, select "Column Scores Only".

15.) Make sure "Include 3D plots" is checked. The dialog box should look like the following. Click "Run".
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16.) The output window should appear.
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Mﬂtlﬂ[ PCA 20 Column Scores | PCA 3D Column Scores I SAS Output | L
Centering: None
Scaling: M
Reopen Dialog Tl OTE =
4= Multivariate
:
4 Correlations
Close All peal (95.2%) pea2 (0.8%) pea3 (0.5%) pead (0.4%) peaS (0.3%) peab (0.3%) pea? (0.3%) pead (0.2%) pead (0.2%) peal0d (0.2%)
peal (95.2%) 10000 -03128  -01485  -05789 05378  -02237 01732  -01070 01981  -0.0656
pca (0.8%) 03128 10000 -0.0000 -00001  -00001  -00000  -0.0000  -0.0000  -0.0000  -0.0000
pca3 (0.5%) 01485 00000 10000 -0.0000  -0.0000  -0.0000  -0.0000  -0.0000  -00000  -0.0000 |
pcad (0.4%) 05789  -00001  -0.0000 10000 -00001  -00000  -0.0000  -0.0000  -00000  -0.0000 ||
peas5 (0.3%) 05378 -00001  -0.0000  -D0O0L 10000  -00000  -0.0000  -0.0000  -0.0000  -0.0000
pcab (0.3%) 02237 -00000  -0.0000  -D0O00  -00000 10000  -0.0000  -0.0000  -0.0000  -0.0000
peal (0.3%) 01732 -00000  -0.0000  -D0000  -00000  -00000 10000  -0.0000  -0.0000  -0.0000
pcad (0.2%) 01070  -00000  -0.0000  -D0O00  -00000  -00000  -0.0000  1.0000  -0.0000  -0.0000
pcad (0.2%) 01981  -00000  -0.0000  -D0O00  -00000  -00000  -0.0000  -0.0000 10000  -0.0000
pcall (0.2%) 00656  -00000  -0.0000  -D0000  -0.0000  -0.0000  -00000  -0.0000  -0.0000 1.0000
4~ Scatterplot Matrix
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17.) Starting with the "PCA 2D Column Scores" tab, you should see the correlation matrix between principal components.
You can also view the covariance matrix between principal components by click the red dropdown button and select
"Covariance Matrix".



£ Results: MCFT: Principal Compenents Analysis - JMP =N Ech =

File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help

HREH B8 Lik]2E @M ,A+ESO O,

Mﬂtiﬂl PCA 2D Column Scores | PCA 3D Column Scores I SAS Qutput |

Centering: Mone

Scaling: None

[ ViewData_|
- 2 4~ Multivariate
_
4 Correlations
pcal (95.2%) pca (0.8%) pca3 (0.5%) pcad (0.4%) pcab (0.3%) peab (0.3%) pea? (0.3%) pead (0.2%) pcad (0.2%) pcall (0.2%)
peal (95.2%) 1.0000 -0.3128 -0.1485 -0.5789 -0.5378 -0.2237 -01732 -0.1070 -0.1981 -0.0656
pca2 (0.8%) -0.3128 1.0000 -0.0000 -0.0001 -0.0001 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
peca3 (0.5%) -0.1485 -0.0000 1.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
pcad (0.4%) -0.5758 -0.0001 -0.0000 1.0000 -0.0001 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
pcas (0.3%) -0.5378 -0.0001 -0.0000 -0.0001 1.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000
pcab (0.3%) -0.2237 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 -0.0000 -0.0000 -0.0000 -0.0000
pecad (0.3%) -01732 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 -0.0000 -0.0000 -0.0000
pcad (0.2%) -0.1070 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 -0.0000 -0.0000
pcad (0.2%) -0.1981 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 1.0000 -0.0000
peall (0.2%) -0.0656 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 -0.0000 1.0000
4 Covariance Matrix

pcal (95.2%) pcal (0.8%) pea3 (0.5%) pcad (0.4%) peab (0.3%6) peab (0.3%) peal (0.3%) peal (0.2%) pcad (0.2%) pcall (0.2%)
pcal (95.2%) 0.00002 -0.00035 -0.00016  -0.00064  -0.00059  -0.00025 -000019 -0.00012  -0.00022 -0.00007

pcaZ (0.8%) -0.00035 005882  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 -0.00000
pca3 (0.5%) -0.00016  -0.00000 005882  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 -0.00000
pcad (0.4%) -0.00064  -0.00000  -0.00000 0.05882  -0.00001  -0.00000  -0.00000  -0.00000  -0.00000 -0.00000
pcab (0.3%) -0.00059  -0.00000  -0.00000  -0.00001 0.05882  -0.00000  -0.00000  -0.00000  -0.00000 -0.00000
pcab (0.3%) -0.00025  -0.00000  -0.00000  -0.00000  -0.00000 005882  -0.00000  -0.00000  -0.00000 -0.00000
pcal (0.3%) -0.00019  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 005852  -0.00000  -0.00000 -0.00000
pcad (0.2%) -0.00012  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 005882  -0.00000 -0.00000
pcad (0.2%) -0.00022  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 0.05882 -0.00000
pcall (0.2%) -0.00007  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000  -0.00000 005882 -
4 1 | »
| B O

18.) Next is the "Scatterplot Matrix", which is a matrix of the 2D scatterplots between each pair of principal components.
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4~ Scatterplot Matrix
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19.) Next is the "Parallel Coordinate Plot" and "Outlier Analysis". As before, you can select samples via the plots, or from

the data directly (click on "View Data").



File Edit Tables Rows (Cols DOE  Analyze Graph Genomics Tools View Window Help

AREH cRd@s  k?ee|0e A+ ESC O,

4 = Multivariate

I~|Scatterplot Matrix

4= Parallel Coordinate Plot |

=
&
[==]
=
[}
m
L ¥}
o

peal (95.2%5)
pcad (0.5%)
pead (0.4%)
pcad (0.3%6)
peab (0.3%6)
peal (0.396)
pead (0.2%46)
peall (0.296)

4 Outlier Analysis \
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20.) Next, examine the "PCA 3D Column Scores" tab.




4 Results: MCFT: Principal Components Analysis - JMP [ o3

File Edit Tables Rows (Cols DOE  Analyze Graph Genomics Tools View Window Help
HREd caBala k]2 2@ O ra+@msSco

Output Description | pca 2D Column Scores | PCA 3D Column Scores

SAS Qutput l —

Yiew Data Centering: Mone
Scaling: Mone

Reopen Dialog Pr= Scatterplot 3D

Create Report

Close All

pca3d (0.5%)

Data Columns v || peal 95.2%) v |(pca2 (08%) ~ |[pca3 0.5%) ~ |

-

mn | 3

2 O

21.) Let's view the data by clicking on the "View Data" button. Select the rows where "E2" appears in the "Characteristics"
column. The corresponding datapoints on the 3D plot should enlarge. Rotate the 3D PCA plot. Do the "E2" samples group
separately from "Cont" (control) samples?



E;;J mcf7_data_dtf_pca - JMP EI #4 Results: MCFT: Principal Components Analysis - JMP E[
File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help
. . 3 = * £ ]
BREH 28 B | 5o Bk =g Bu %, P B4 Hm ‘ SREH B8 £ .EEJ@|{")49Q+|E|_.BD_
I~ mcf7_data_dtf_pca q = Output Description | pca 20 Column Scores | PCA 3D Column Scores
|=ISource GeoName Time  Characteristics File Array ColumnName pc
GSM286758 12hr B2 G5M286750.cel 4 E2treated 12hr 4 (¥ Centering: None
GSM286760 12hr E2 GSM286760.cel 5 E2_treated 12hr 5 0. Scaling: Mone
Reopen Dialo
GSM286761 12hr  E2 GSM286761.cel 6 E2_treated_12hr 6 0. = - 4= Scatterplot 3D
=l Columns (19/0) GSM286765 24hr  E2 GSM286765. cel 10 E2_treated 24hr 10 0.
=$_E°Na’"e . GSM286766 24hr  E2 GSM286766.cel 11 E2_treated_24hr 11 0. Close Al
& C'r:"ed » GSM286767 24hr  E2 GSM286767.cel 12 E2_treated_24hr_12 0. (65
araclernsucs i} WL 7o,
GSM286771 48hr  E2 GSM286771.cel 16 E2 treated 48hr 16 0. !
ik File - - 0209345, Pca2 (0.85%,) ¢
A Array GSM286772 48hr B2 GSM286772.cel 17 E2 treated 48hr 17 0. gl g o Pcal (955
e ColumnMame GSM286773 48hr  E2 GSM286773.cel 18 E2_treated_48hr_18 0.
A peal 95.2%) GSM286756 12hr  Cont GSM286756.cel 1 untreated_control 12hr 1 0.
A pea2 (08%) = 11 | GSM286757 12hr Cont GSM286757.cel 2 untreated_contrel 12hr 2 0.
A pea3 (05%) 0 12| GSM286758 12hr  Cont GSM286758.cel 3 untreated_control 12hr3 0.
d peat 04%) o 13 G5M286762 24hr  Cont G5M286762.cel 7 untreated_control 24hr 7 0.
:pcag $§:§ > 14|GSM286763 2¢hr  Cont GSM286763.cel 8 untreated_control 24hr 8 | 0.
‘pz:? e 15| GSM286764 24hr  Cont GSM286764.cel 9 untreated_control_24hr 8 | 0.
& ’ 16 GSM286768 48hr Cont GSM286768.cel 13 untreated_control_48hr 13 0
M pea8 (0.2%)
A pcad (0.2%) m 17  GSM286769 48hr Cont GSM286769.cel 14 untreated_control_48hr_14 0.
‘pcalU 0.2%) 18 GSM2BG770 48hr Cont GSM2B67T0.cel 15 untreated_control_48hr_ 15 0.
ik ScoreTvoe M
I Rows
All rows 18
Selected 9|
Excluded 0
Hidden 0 0
Labelled 0 . d ; \
LI F—T— ' Pca2 (0.8%,) ' -
‘ . | Data Columns v |[peal (952%) v |[pcaz 08%) ~|[pca3 05%) +|
sl " 1

22.) Now select the rows where "12hr" appears in the "Time" column and rotate the 3D plot. How do "12hr" samples
compare to other samples? Do the same for "24hr" and "48hr" samples, and see how they compare. What inferences can
you make on the data based on this?

5] mcf7_data_dHf_pea - JMP [o (& |5 | || % Results: MCF?: Principal Components Analysis - IMP [=x E=h|
File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help
y P p
2 @ -
Budd san@ Bellaptstpan E M 5D || Basd  wa@i  k[?7#00spea+mSOO,
=imcf7_data_dtf_pea 7| = Output Description [ pcA 30 Column Scores | PCA 3D Column Scores | SAS Qutput
(=ISource B EE Time | Characteristics File Array ColumnName pc
M GSM2E6750 12hr 2 GSM286750.cel 4 E2_treated 12hr 4 0. Centering: None
) ¥ Scaling: N
o GSM286760 12hr  E2 G5M286760.cel 5 £2_treated 12hr5 0| (Reopen Dialog caling: Nene
o) GshzseTel 12hr 2 G5M286761.cel 6 £2 treated 12hr 6 0. 4= Scatterplot 3D
?(0‘“"‘”5‘19’13 1 GSM286765 24hr B2 GSM286765.cel 10 E2_treated 24hr 10 0.
7 :
e “lo 5| GSM286766 24hr 2 GSM286766.cel 11 E2_treated_24hr 11 0. Close Al
L it o 6| GSM286767 24hr 2 GSM286767.cel 12 E2_treated_24hr 12 0.
aractensucs
W File 7|GSM286771 48hr 2 GSM286771.cel 16 E2_treated_48hr_16 0.
A Aray § | GSM286772 48hr 2 GSM286772.cel 17 E2 treated 48hr 17 0.
& ColumnName 9| GSM286773 48hr 2 GSM286773.cel 18 E2 treated 48hr 18 0.
A peal 95.2%) T GsM286756 12hr  Cont GSM286756.cel 1 untreated_contral_12hr1 0.
A pea2 (08%) H i88 GSM286757 12hr Cont GSM286757.cel 2 untreated_control_12hr 2 0.
Al pea3 (0.5%) TPl GSM286758 12hr  Cont G5M286758.cel 3 untreated_control 12hr3 0.
i pead (04%) > 13 GSM286762 24hr  Cont G5M286762.cel 7 untreated_control 24hr 7 0.
:p“; mi:) 14 GSM236763 24hr  Cont GSM286763.cel 8 untreated_control 24hr 8 0. 3
AEEZ? ((E'B%i 15 |GSM286764 24hr  Cont GSM286764.cel 9 untreated_control 24hr 8 | 0. o
ApcaS (Ulz%] 16 GSM286768 48hr Cont GSM286768.cel 13 untreated_control 48hr13 0 ,:j
‘pcag 0.2%) i 17 G5M286769 48hr Cont G5M286769.cel 14 untreated_control 48hr 14 0. g
‘pcalﬂ (0.2%) 18 GSM286770 48hr Cont GSM288770.cel 15 untreated_control 48hr 15 0.
ScoreTvoe -
[ Rows
All rows 18
Selected 6
Excluded 0
Hidden 0
Labelled 0 0
F e TP— > Pcaz2 (0.8%,)
‘ & Data Calumns v |[peal ©5.2%) ~|[pca2 08%) ~+|[pca35%) ~|




5 mef7_data_dtf_pca - JMP =
File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help
Hacd sn 8 L B repbisiBe T EE O (E R \
= mef_dats_dtf pea | < =)
(=ISource = L L Time | Characteristics File Array ColumnName po
1 GSM286759 1zhr  E2 GSM286759.cel 4 E2_treated 12hr 4 0.
2 GSM286760 12hr  E2 GSM286760.cel 5 E2 treated 12hr 5 0.
3 GSM286T6L 12hr  E2 GSM286761.cel 6 E2_treated 12hr 6 0.
(¥ Columns (19/1) 7 GsM286765 24hr  E2 GSM286765.cel 10 E2_treated_24hr 10 0.
[yGeotiamd ‘ O GSM286766 24hr  E2 GSM286766.cel 11 E2 treated 24hr 11 0.
A o [ GsM286767 24hr B2 GSM286767.cel 12 E2treated_24hr 12 0.
W File 7 GSM2867TL d8hr B2 GSM286T71..cel 16 E2_treated 48hr 16 0.
o & GSM286772 dghr B2 GSM286772.cel 17 E2_treated 48hr_17 0.
th ColumnName 9 GSM286773 d8hr  E2 GSM286773.cel 18 E2_treated 48hr 18 0.
A peal (95.2%) 10 | GSM286756 12hr  Cont GSM286756.cel 1 untreated_control 12hr1 | 0.
l pea2 (08%) = 11 GSM286757 12hr Cont GSM286757 .cel 2 untreated_control_12hr 2 0.
A pea3 0.5%) 12| GSM286758 12hr  Cont GSM286758.cel 3 untreated_control 12hr3 | 0.
ol peat (0.4%) "Bl GSM286762 24hr  Cont GSM286762.cel 7 untreated_control_24hr 7 | 0.
:p“; g:g 0 GSM286763 24hr  Cont GSM286763.cel 8 untreated_control 24hr 8 0.
p pz:? e i) GSM286764 24hr  Cont GSM286764. cel 9 untrested_control 24hr 8 0.
‘;CES (UIZ%] 16 GSM286768 48hr Cont GSM286768.cel 13 untreated_control_48hr13 0
l pead (0.2%) 17 GSM286769 48hr  Cont G5SM286769.cel 14 untreated_control 48hr14 0.
‘pcam 0.2%) 18 GSM2B6TT0 48hr Cont G5M286770.cel 15 untreated_control 48hr 15 0.
ik ScoreTvoe
(= Rows
All rows 18
Selected 6
Excluded 0
Hidden 0
Labelled 0
R E— T ’
3] mcf7_data_dtf_pea - IMP
File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help
HRSH %58 B Foph=lBm E B[R |
= mcfT_data_dtf_pca | I =
(=ISource = Time  Characteristics File Array ColumnName pc
1 GSM286759 12hr  E2 GSM286759. cel 4 E2_treated_12hr 4 0.
2| GSM286760 12hr  E2 GSM286760.cel 5 E2_treated_12hr 5 0.
—_—] © 3 GSM286761 12hr  E2 GSM286761. cel 6 E2_treated_12hr 6 0.
(= Columns (19/1) o 4 GSM286765 24hr  E2 GSM286765. cel 10 E2_treated_24hr 10 0.
: il 5 5 GSM286766 24hr  E2 GSM286766.cel 11 E2_treated_24hr 11 0.
:z'r::’eademic; o 6| GSM286767 24hr  E2 GSN286767.cel 12 E2_treated_24hr 12 0.
© FJ GsM2ss771 48hr  E2 GSM286771. cel 16 E2_treated_48hr 16 0.
ik File
© () Gsm286772 48hr  E2 GSM286772.cel 17 E2_treated_48hr 17 0.
d Ay
& ColumnName © [) GsM286773 48hr  E2 GSM286773.cel 18 E2_treated_48hr 18 0.
A peal (952%) 10 | GSM286756 12hr  Cont GSM286756.cel 1 untreated_control 12hr 1 0.
A pea2 (08%) H 11 GSM286757 12hr  Cont GSM286757.cel 2 untreated_control_12hr 2 0.
A pca3 (0.5%) 12 GSM286758 12hr  Cont GSM286758.cel 3 untreated_control_12hr3 0.
dl pesd 04%) 13 GSM286762 24hr  Cont GSM286762.cel 7 untreated_control 24hr 7 | 0.
:p“;((g‘;:; 14| GSM286763 2hr  Cont GSM286763.cel 8 untreated_control 24hr 8 0.
‘z:; e o 15 GSM286764 24hr  Cont GSM286764.cel 9 untreated_control 24hr 9 0.
et ToES J o i GSM286768 48hr  Cont GSM286768.cel 13 untreated_control 48hr 13 0
A pe0 02%) ) S0 GSM286769 48hr  Cont GSM286769.cel 14 untreated_control 48hr 14 0.
A pesl0 02%) ) iE] GSM286770 48hr  Cont GSM286770.cel 15 untreated_control 48hr 15 0.
ik ScoreTvoe -
I=|Rows
All rows 18
Selected 6
Excluded 0
Hidden 0
Labelled 0
L) T J

[
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¢ Results: MCFY: Principal Comp Analysis - IMP
File Edit Tables DOE

HaEd

Rows Cols Genomics  Tools

ERF L]

Ana Graph

22@|Me PQ

View

+|

Window

C=or=

Help

S0 0.

Output Description | pCA 3D Column Scores | PCA3D Column Scores [ 545 Output

View Data Centering: None

Scaling: None

4= Scatterplot 3D

Reopen Dialo

Create Report

Close All

pca3 (0.5%)

Pca3 (0.5%)

lData Columns

= |[pca ©5.2%) ~ |[pca2 08%) ~|[pca3 @.5%) ~ |

4 Results: MCFT: Principal Compenents Analysis - IMP (==
File Edit Tables Rows Ceols DOE Analyze Graph Genomics Tools View Window Help
SREH BB klj2+eMera+@EHS0O

Output Description [ pca 20 Column Scores | PCA3D Column Scares | SAS Output

Centering: None
Reopen Dialog Scallng: Hone

4> Scatterplot 3D
Close All
pca2 (0.8%)
0.2 01 0 01 02 -03 04
i =7l
0.4+ 104
L |
021 — H oz
2 e | 2
S o] © ) 2
g 9 3
: > wiN(
10
/ i ~
] I i} ‘ 04
] | | | :
-1”, 5 --,ll a2 a3 4
pca2 (0.8%)

[Data Columns

23.) Now look at the "SAS Output” tab. This will contain the eigenvalues and their eigenvectors.

~ |[pcat ©52%) ~ |[pca2 08%)  +|[pca3 05%) =]



44 Results: MCFT: Principal Components Analysis - JIMP
File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help
SREH  2ala kj2ee|Oe¢ra+msco |
- .
OQutput Description I PCA 2D Column Scores I PCA 3D Column Scores| SAS Output | [Tl
.
= The 545 System 11:35 Monday, Cctober £
Reopen Dialog
Create Report The PRINCCMF Frocedure
Close Al Observations 35638 =
Variables is
Eigenvalues of the Uncorrected Covariance Matrix
Eigenvalue Difference Proportion Cumulative
1 33.1877578 32.59066203 0.5515 0.5515
2 0.2511775 0.1105630 0.0083 0.59603
3 0.1806145 0.0446875 0.0052 0.5654
4 0.1359271 0.0356167 0.003% 0.9683
5 0.1003104 0.0029763 0.002% 0.8722
6 0.0973340 0.0077427 0.0028 0.8750
7 0.08585913 0.0041245 0.0026 0.5776
& 0.0854668 0.0017184 0.0025 0.9800
g 0.0837483 0.0040745 0.0024 0.5824
io0 0.0756738 0.0023 0.5847
Eigenvectors
Prinl FrinZ Prin3 Prin4 Prinb Priné Prin7 Prin8 Pring
untreated control 12hr 1 0.224231 0.223017 0.155816 0.249815 0.298800 0.3483%3 -.148757 0.050%6% 0.327265 -
untreated control 12hr 2 0.234738 0.220416 0.180122 0.067771 -.066028 0.186965 -.257262 -.083665% O0.000466 -
untreated control 12hr 3 0.2385%27 0.246%988 0.165058 0.030031 -.078157 0.132086 -.145784 -.275377 -.480208 -
E2_treated 12hr 4 0.235382 -.006765 0.346034 -.007622 -.104025% -.145867 0.102318 0.071542 0.053747 0.
E2_treated 12hr 5 0.238355 0.011438 0.411615 0.033203 -.210985 -.287571 0.007666 0.039%613 0.007077 0.
E2_treated 12hr & 0.236%20 -.0157%7 0.36505% -.076426 -.20071% -.257744 0.058232 0.120695% 0.058092 -
untreated control 24hr 7 0.23808% 0.114795 -.165420 -.202140 0.111326 0.0837%5% -.116410 -.039218 -.2128%2 0.
untreated control 24hr 8 0.231457 0.227463 0.017023 -.036464 0.30068% 0.205171 0.105566 0.101880 0.127324 0.
untreated control 24hr 9 0.228800 0,177175 -,059065 -,00765%9 0,1729%48 0,118717 0.086095 -,084135% - ,053824 0, -
489 439 |28 O~

24.) Rerun the PCA but this time under the "Options" tab, and
"Run".

25.) Let's check the outputs.

26.) Let's check the 3D plots, selecting samples as before ("E2"
the previous plots?

check "Center columns" and "Scale columns", then click

vs "Cont", "12hr"/*24hr"/"48hr"). How do these compare to



e s Time | Characteristics File Array ColumnName pca
GSM286759 12hr  E2 G5M286759.cel 4 E2 treated_12hr 4 0.2
GSM286760 12hr  E2 G5M286760.cel 5 E2_treated_12hr 5 0.2
GSM286761 12hr  E2 G5M286761.cel 6 E2_treated_12hr 6 0.2
GSM286765 24hr  E2 G5SM286765.cel 10 E2 treated_24hr 10 0.2
GSM286766 24hr  E2 GSM286766.cel 11 E2_treated_24hr 11 0.2
GSM286767 24hr  E2 GSM286767.cel 12 E2 treated_24hr 12 0.2
GSM286771 48hr  E2 GSM286771.cel 16 E2 treated 48hr 16 0.2
GSM286772 48hr  E2 GSM286772.cel 17 E2 treated 48hr 17 0.2
GSM286773 48hr  E2 GSM286773.cel 18 E2 treated 48hr 18 0.2
10 GSM286756 12hr Cont GSM286756.cel 1 untreated_control_12hr1 0.2
11 GSM286757 12hr Cont G5M286757.cel 2 untreated_control_12hr 2 0.2
12 GSM286758 12hr Cont G5M286758. cel 3 untreated_control_12hr 3 0.2
13 G5M286762 24hr Cont GSM286T62.cel 7 untreated_control_24hr 7 0.2
14 GSM286763 24hr Cont G5M286763.cel & untreated_control_24hr 8 0.2
15 GSM286764 24hr Cont G5M286764 . cel 9 untreated_control_24hr 8@ 0.2
16 GSM286768 48hr Cont G5M286768. cel 13 untreated_control_48hr 13 0.2
17 GSM286769 48hr Cont G5M286769. cel 14 untreated_control_48hr 14 0.2
18 GSM286770 48hr Cont GSM286770.cel 15 untreated_control_48hr 15 0.2
R S T ’
q Run bcrlpt'
= GeoName = Time | Characteristics File Array ColumnName pca
8 G5SM286753 12hr B2 G5M286759.cel 4 E2 treated 12hr 4 0.2
el GSM286760 12hr  E2 G5M286760.cel 5 E2_treated 12hr 5 0.2
£l G5M286761 12hr  E2 G5M286761.cel 6 E2_treated 12hr 6 0.2
= 4 |GSM286765 24hr  E2 GSM286765.cel 10 E2_treated_24hr_10 0.2
o 5| G5M286766 24hr  E2 G5M286766.cel 11 E2_treated 24hr 11 0.2
o 6 |G5M286767 24hr  E2 G5M286767.cel 12 E2 treated_24hr 12 0.2
7 |G5M286771 48hr  E2 GSM286771.cel 16 E2_treated 48hr 16 0.2
8 |GSM286772 48hr  E2 GSM286772.cel 17 E2_treated 48hr 17 0.2
9 | G5M286773 48hr  E2 G5M286773.cel 18 E2_treated 48hr 18 0.2
alil GSM286756 12hr Cont G5M286756.cel 1 untreated_control_12hr1 0.2
8 GSM286757 12hr Cont G5M286757.cel 2 untreated_control_12hr 2 0.2
bl GSM286758 12hr Cont GSM286758.cel 3 untreated_control_12hr 3 0.2
13 GSM286762 24hr Cont G5M286762.cel 7 untreated_control_24hr.7 0.2
14 GSM286763 24hr Cont G5M286763.cel & untreated_control_24hr 8 0.2
15 GSM286764 24hr Cont G5M286764 . cel 9 untreated_control_24hr 8 0.2
16 GSM286768 48hr Cont GSM286768. cel 13 untreated_control_48hr 13 0.2
17 GSM286769 4Ehr Cont G5M286769. cel 14 untreated_control_48hr_ 14 0.2
18 GSM286770 4Bhr Cont G5M286770.cel 15 untreated_control_48hr 15 0.2
Pl S—— »
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(= GeoName = Time  Characteristics File Array ColumnName pca
1 G5M286759 12hr  E2 G5M286759.cel 4 E2 treated 12hr 4 0.2 Centering: Columns Only
2| G5M286780 12hr E2 G5M286760.cel 5 E2 treated 12hr 5 0.2 - Scaling: Columns Only
3 G5M286761 12hr  E2 G5M286761.cel 6 E2_treated_12hr 6 0.2 AlE'Scatterplot 3D
M GSM286765 24hr  E2 GSM286765.cel 10 E2 treated 24hr 10 02
W) G5M286766 24hr E2 G5M286766.cel 11 E2 treated_24hr 11 0.2
) G5M286767 24hr B2 GSM286767.cel 12 E2 treated_24hr 12 0.2 pca3 (0.6%)
7 G5M286771 48hr  E2 GSM286771.cel 16 E2 treated 48hr_16 0.2 04 03 02 01 ) 01 02 03 04 05
& GSM286772 48hr  E2 GSM286772.cel 17 E2 treated_48hr 17 02 |T ::‘{\_—__'"ﬁ;i_:__?_:f __ﬁT'
9 G5M286773 48hr  E2 GSM286773.cel 18 E2 treated 48hr 18 0.2 |T%%:,_:E;l——_:‘?— = -r|:|‘I }J,Hl
10 GSM286756 12hr Cont G5M286756.cel 1 untreated_control_12hr 1 0.2 '“[-LLH'”, J_ _l_ ‘TH |
11 GSM286757 12hr Cont G5M286757.cel 2 untreated_control_12hr 2 0.2 ||| T||T _|_ —P | L@ J |H|H a2
12 |GSM286758 12hr  Cont GSM286758.cel 3 untreated_control_12hr 3 0.2 "LH-[{- _L+—I— | _L_f{] | |T
1EN GSM286762 24hr Cont GSM286762.cel 7 untreated_control_24hr 7 0.2 = —l— J 01 rg,
LS GSM286763 24hr Cont G5M286763.cel & untreated_control_24hr 8 0.2 b o
L GSM286764 24hr Cont G5M286764.cel 9 untreated_control_24hr @ 0.2 E %
16 GSM286768 4Ehr Cont GSM286768. cel 13 untreated_control_48hr 13 0.2 e =
17 GSM286769 4Bhr Cont G5M286789.cel 14 untreated_control_48hr_ 14 0.2 =
18 GSM286770 48hr Cont GSM286770.cel 15 untreated_control_48hr 15 0.2
] ’
Data Columns ~ |[peal ©4.3%) ~|(pca2 (10%) ~|[pca306%) ~ |
< = i . . Output Description PCA 3D Column Scores
(= GeoName | Time  Characteristics File Array ColumnName pca
1 G5M286759 12hr B2 G5M286759. cel 4 E2_treated_12hr 4 0.2 Centering: Columns Only
2 | G5M286760 12hr  E2 G5M286760.cel 5 E2_treated_12hr 5 0.2 - Scaling: Columns Only
3 G5M286761 12hr E2 G5M286761. cel 6 E2_treated 12hr &6 0.2 4'E|Scatterplot3D
4| GSM286765 24hr  E2 GSM286765.cel 10 E2_treated_24hr 10 0.2
5 G5M286766 24hr B2 G5M286786.cel 11 E2 treated_24hr 11 0.2
o 6 GSM286767 24hr B2 G5M286767.cel 12 E2 treated_24hr 12 0.2 pca3 (0.6%)
o A GSM286771 48hr B2 GSM286771.cel 16 E2_treated 48hr 16 0.2 . )]
o o GSM286772 48hr B2 GSM286772.cel 17 E2_treated 48hr 17 0.2
o o) GSM286773 48hr B2 GSM286773.cel 18 E2_treated 48hr 18 0.2
) 10 GSM286756 12hr Cont G5M286756.cel 1 untreated_control_12hr 1 0.2
11 GSM286757 12hr Cont G5M286757.cel 2 untreated_control_12hr 2 0.2
12 | GSM286758 1Zhr Cont GSM286758.cel 3 untreated_control_12hr 3 0.2 B
13 GSM286762 24hr Cont G5M286762.cel 7 untreated_control_24hr 7 0.2 = g
14  GSM286763 24hr Cont G5M286763.cel 8 untreated_control_24hr 8 0.2 b o
15 GSM286764 24hr Cont G5M286764.cel 9 untreated_control_24hr @ 0.2 E %
[] il GSM2B6768 48hr Cont GSM286768.cel 13 untreated_control_48hr_13 0.2 ey =
[+] i GSM286769 4Bhr Cont G5M286769. cel 14 untreated_control_48hr 14 0.2 =
[+] ikl GSMZ286770 4Bhr Cont G5M286770.cel 15 untreated_control 48hr 15 0.2
O S—— »
Data Columns ~ |(peal 943%) ~|(pca200%) ~|[pca3 06%) |

27.) Check the "SAS Output" tab, and compare the eigenvalues with those calculated with the unscaled, uncentered data.



42 Results: MCF7: Principal Compenents Analysis - JMP EIE

File Edit Tables Rows Cols DOE Analyze Graph Genomics Tools View Window Help
BRcfdl  aBa k]2 @@ e Ppa+@OS0OO |

Output Description [ PCA 2D Column Scores I PCA 3D Column Scores | SAS Output | ]

= The SAS System 11:35 Monday, Oc
Reopen Dialog
Create Report The PRINCOMF Procedure
Close All Observations 35638
Variables 18 =
Eigenvalues of the Correlation Matrix
Eigenvalue Difference Proportion Cumulative
1 16.9730736 16.79459200 0.9429 0.9429
2 0.1781535 0.06684694 0.0099 0.9528
3 0.1096841 0.0271773 0.0061 0.9589 |
4 0.0825068 0.0203327 0.0046 0.9635
5 0.0621740 0.0027323 0.0035 0.9670
6 0.0594418 0.0048638 0.0033 0.9703 =
7 0.0545780 0.0036450 0.0030 0.9733
i} 0.0509329 0.0007025 0.0028 0.9761
] 0.0502305 0.0012204 0.0028 0.9789
10 0.0430101 0.0027 0.9817
Eigenvectors
Prinl Prinz Prin3 Prin4 Prins Priné Prin7 Pring Pr:
untreated control 12hr 1 0.235056 -.249862 -.2059%73 0.322718 0.437631 0.253015 0.195202 0.343867 0.217:
untreated control_ 12hr 2 0.236534 -.223880 -.173444 0.072320 -.03201% 0.218776 O0.277889 -.102342 0.048:
untreated control 12hr 3 0.236334 -.229650 -.154632 0.0159%7 -.066698 0.186514 0.052539 -.303344 -.020:
E2_treated 12hr 4 0.237064 0.003039% -.353101 -.028728 -.159843 -.146855 -.081576 0.059873 -.010
E2_treated 12hr 5 0.236333 -.009811 -.408479% 0.001366 -.271350 -.188058 0.012163 -.039368 -.076
E2 treated 12hr & 0.236411 0.01543% -.367358 -.107266 -.27934% -.218625 -.015735 0.186100 0.009
untreated control 24hr 7 0.237155 -.1050%4 0©0.1708%6 -—.204180 0.11%405 0©0.076841 0.049%929%0 -.238036 -—.160:
untreated control 2Z4hr 8 0.236150 -.237328 0.001349 -.033305 0.340129 0.053871 -.251990 -.037709 -.193
untreated control_ 24hr 9 0.237260 -.190862 0.087712 -.006014 0.1779%01 0.007962 -.161885 -.309539 -.030:
2 tyaatad TadkR» 10 A ZF3e8an A 20719230 NOAEAD NEIDIDFY N _N\TaTs 211561 2ARTIG 1723119 115G -
The SAS System 11 The SAS System 11 | 2B O

28.) You can repeat all this with the mcf7_data data (untransformed dataset) if you wish. Eigenvalues and eigenvectors
will be different.

In []:



