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Affymetrix Power	Tools
• Affymetrix Power Tools (APT) are a set of cross-platform 

command line programs that implement algorithms for 
analyzing and working with Affymetrix GeneChip® arrays. 

• APT is an open-source project licensed under the GNU 
General Public License (GPL). (Developers who need a non-
GPL license may purchase a commercial license from 
Affymetrix.) 

• APT programs are intended for "power users" who prefer 
programs that can be utilized in scripting environments and 
are sophisticated enough to handle the complexity of extra 
features and functionality. 

• The vision is that APT provides a platform for developing and 
deploying new algorithms without waiting for the GUI 
implementations.



How to get Affymetrix Power Tools?

Webpage: www.affymetrix.com
Register for Free
Login



Search “APT” in the searchbox
https://www.thermofisher.com/us/en/home/life-science/microarray-
analysis/microarray-analysis-partners-programs/affymetrix-developers-
network/affymetrix-power-tools.html



Click on APT Packages



APT	will	be	installed	in	C/Program	Files



Go	to	APT-14.2/Bin/	using	Cygwin



List	out	all	Programs	in	APT-14.2/Bin	



List	out	all	Programs	in	APT-14.2/Bin	



apt-probeset-summarize



User Manual (Help Page)
http://media.affymetrix.com/support/developer/powertools/changelog/index.html



Quick	Start



Usage

Call	the	
program

Type	of	
analysis

Chip	annotations:
-d	chip.CDF
or
-p	chip.pgf
-c	chip.clf

Output	
Folder

Input	
CEL	
files



Input	Options	(Required)
CEL FILES (INPUTS)   

--cel-files Text file specifying cel files to process,
one per line with the first line being
'cel_files'. [default ''] 

OR

*.CEL  specify CEL file names (or * represents all CEL files in 
current working directory) 

CHIP TYPES:
-d, --cdf-file File defining probe sets. Use either

--cdf-file, --spf-file, or --pgf-file and
--clf-file. Automatically sets --names.
[default ''] 

OR   

-p, --pgf-file File defining probe sets. [default ''] 
-c, --clf-file File defining x,y <-> probe id conversion.

Required when using PGF file. [default ''] 



Analysis	Options	(Required)
-a, --analysis String representing analysis pathway

desired. 

For example:
‘plier-gcbg-sketch',
'plier-gcbg', 
'plier-mm-sketch', 
'plier-mm', 
'rma-sketch', 
'rma’ 

Multiple analysis allowed at same time. When using quantile
normalization, you may need to use the sketch option to avoid 
running out of memory. [default ''] 



Output	Options	(Required)

-o, --out-dir Directory for output files. Defaults to
current working directory[default '.'] 



Where	to	find	Chip	Annotations?	
From	Affymetrix Website

https://www.thermofisher.com/search/browse/results?customGroup=Human+Expression+
Profiling+Arrays+%26+Assays&persona=Catalog&resultPage=1&resultsPerPage=60



Annotations	for	HG-U133	Plus	2.0	Array
https://www.thermofisher.com/order/catalog/product/900466?SID=srch-srp-900466



Annotations	for	HG-U133	Plus	2.0	Array

Library	Files	contain:
CDF	or	PLG	and	CLF



Library	Files	Folder

CDF	file	for	HG-U133	Plus	2.0



Querying	NCBI	GEO

Query by GSE ID
GSE18088



Types	of	Data	Available	for	Download

SOFT data

MINiML data

SERIES data

RAW data



Series	Matrix	Format

SeriesMatrix/: This directory contains 
tab-delimited value-matrices 
generated from the VALUE column 
of the Sample tables of each Series 
entry. Files also include Series and 
Sample metadata and are ideal for 
opening in spreadsheet applications 
such as MicrosoftExcel. Most users 
find SeriesMatrix files the most 
convenient format for handling data 
that have not been assembled into a 
DataSet



Download	Series	Matrix	File(s)
1

2
3



Sample	Descriptions

Class	Label	for	
comparison	in	
SAM



Using matrix2png
http://www.chibi.ubc.ca/matrix2png/

Name S1 S2 S3 S4 S5

g1

g2

g3

g4

INPUT	FORMAT

First	Row	:	
Samples

First	Row	:	
Genes



Options in matrix2png
http://www.chibi.ubc.ca/matrix2png/



Options in matrix2png
http://www.chibi.ubc.ca/matrix2png/



Assignment #6
1. Download GSE18088 Raw data from NCBI GEO.
2. Extract the data using APT (Get CDF file from 

Affymetrix website).
3. Perform Significance Analysis of Microarray on the 

data to find out the genes that were differentially 
expressed between “Disease Free” (DF) group and 
“Relapse” (R) group at FDR 5%.  

4. Plot the differentially expressed genes as heat map 
using matrix2png.

Send me the list of differentially expressed genes and 
heat map.



Read and Locate Data from NCBI GEO


