Transcriptomics, Microarrays,
and Workflows
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Analytical Chemistry
in Biology

. Fundamental nature of measurements has
changed

Large number of simultaneous measurements
Many different types of measurements

. How do we handle data consistently?
Data analysis workflows
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Data Analysis Workflow
. Workflow

Aworkflow is a reliably repeatable pattern of activity enabled by a systematic
organization of resources, defined roles and mass, energy and information flows,
into a work process that can be documented and learned. Workflows are always
designed to achieve processing intents of some sort, such as physical
transformation, service provision, or information processing.

Wikipedia.org http://en.wikipedia.org/wiki/Workflow

Measurements to Knowledge
Systematic
Reproducible




Omics in Biology

Genomics Transcriptomics Proteomics Metabolomics

High Throughput Measurements




DNA Microarray Experiment
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What Do We Do?

. Serial / Time-course DNA microarray data
. Image scale analysis

. Incorporation of measurement
uncertainties

. Linear modeling of ratio data

. Multivariate curve resolution (MCR) of
microarray data
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Serial / Time-course
DNA Microarray Data

. How gene expression changes as a
function of dose / time
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Image Scale Analysis

Start with pixel intensities for each channel

Why?
Ratio calculation method T orthogonal
regression
Uncertainties of the ratio calculation
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Measurement Uncertainty

How reliable is a particular ratio
measurement?

~ Bootstrapping!
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Linear Modeling

Gene expression over time Is a linear
combination of activity changes from one
or more factors
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Multivariate Curve Resolution
(MCR)
. Alternating Least Squares (ALS)
Simple constraints

. Combine with measurement uncertainties
Weighted ALS (WALS)

. Number of factors not known a priori, but
generally small
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Data Analysis Workflow
. Workflow

Aworkflow is a reliably repeatable pattern of activity enabled by a systematic
organization of resources, defined roles and mass, energy and information flows,
into a work process that can be documented and learned. Workflows are always
designed to achieve processing intents of some sort, such as physical
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Workflow for Time-Course
Microarray Data
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Gridding & Flagging
. Gridding

~ Locating the spot on the image

. Flagging
_ Is the spot good quality?
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Gridding & Flagging

. How do different operators / software
packages influence the data obtained?

Three people
Two software packages

. Three types of differences
_ocation

Diameter

—-lag
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Location / Diameter
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Are Differences Significant?
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