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Discovery of Gene
Network Linked to
Shifting Phenotype Offers
Lessons in Evolution
New research from Dartmouth bioinformatician Thomas Hampton and collaborators
used a dual-stressor system to discover important aspects of evolution in a fish with unique
phenotypic plasticity. QIAGEN’s Ingenuity
Pathway Analysis helped them make the connection.

Sample to Insight

Thomas Hampton is no stranger to making sense of massive data sets.
In fact, he’s built his career around solving mega-scale information problems. As a senior bioinformatics analyst at the Geisel School of Medicine
at Dartmouth College and part of the Dartmouth Toxic Metals Superfund
Research Program, Hampton deploys his expertise for a range of studies,
from cancer to epithelial cells’ pathogen response to mercury in seafood.
He focuses largely on gene expression, and uses Ingenuity Pathway
Analysis (IPA) from QIAGEN to accelerate his research.
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an interesting result that
suggests that evolution has
acted not just on genes
but on gene networks to
make phenotypic plasticity
happen.

2

confounding variability, but Hampton and his
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most basic level, remodeling a gill is a stress

Fortunately, the team used IPA to dig deeper,

response, so elucidating this mechanism in
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Of course, seeing the expression levels from
135,000 probes is not inherently helpful. “If
you measure all the genes in something, some
are going to go up and some are going to go
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among his current projects, which include

that process.”

the evaluation of pathogen response from
airway epithelial cells in humans; studies of

In the killifish experiment, even gene expres-

Daphnia water fleas; and cancer research,

sion analysis was not terribly insightful. “The
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kinds of genes engaged in this plasticity

noma. He also hopes to follow up the mum-

response were not that interesting, viewed from

michog experiment with a project analyzing

a distance,” Hampton says. “It looks like a

these fish going from salt water to fresh to

bunch of different genes that are not related

see whether the same patterns of reduced

to anything that makes a tremendous amount

connectivity emerge.

of sense.”
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QIAGEN Silicon Valley
V
1700 Seaport Blvd. Third Floor

Tel. +1 650 381 5100

Redwood City
ty, CA 94063

Fax. +1 650 381 5190

info@ing
genuityy.com
www.ing
genuityy.com

© QIAGEN 2015. All Rights Reserved.

Impact of Human Variation on Disease
4

Discovery of Gene Network Linked to Shifting Phenotype Offers Lessons in Evolution

