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The DNA Learning Center’s effort to develop lab experiments for high school and col-
leges dates to 1985, when Dave Micklos teamed with Greg Freyer to develop a
sequence of experiments to make and analyze a recombinant DNA molecule. The ini-
tial testing was done in Rich Roberts’ lab, well before he won the Nobel Prize, and
incorporated key insights on inserting DNA into bacteria from the dean of transfor-
mation, Doug Hanahan. The lab sequence was initially a slim lab manual called
“Recombinant DNA for Beginners,” whose title was derived from the Graham Nash
album “Songs for Beginners.” It expressed perfectly our ideal of making complicated
gene technology accessible to novices.

Within a year, we were training teachers across the country on summer tours of
one, then two, Vector vans. These were customized Ford Econoline vans that packed
enough equipment, reagents, and supplies to convert any general science lab into a
molecular genetics lab. Along the way, we developed a complementary minitext that
presented the concepts behind the labs, as well as extensions of recombinant DNA
technology in basic and applied research. The much expanded work was formally
published in 1991 as the Cold Spring Harbor Laboratory Press book DNA Science.
That name, which Jim Watson threw out over lunch one day, seemed to capture the
excitement of a new science based on the ability to manipulate and understand the
DNA molecule.

DNA Science, now in its second edition, has sold more than 90,000 copies and is
credited with helping to catalyze the movement to bring hands-on experiments with
DNA into high school and beginning college classrooms. Two experiments found their
way into the Advanced Placement biology curriculum, giving these experiments a
nationwide audience. Stand-alone kits, developed with Carolina Biological Supply
Company, reach well over 100,000 students per year.

The experiments in DNA Science are based exclusively on bacterial genetic sys-
tems. Now, Genome Science aims to take students to a higher level of biological and
technological integration—to study the function of eukaryotic genes and genomes.
Nineteen laboratories focus on four revolutionary technologies—polymerase chain
reaction, DNA sequencing, RNA interference (RNAi), and bioinformatics—across
three eukaryotic systems: humans, plants, and Caenorhabditis elegans. All labs stress
the modern synthesis of molecular biology and computation, integrating in vitro
experimentation with in silico bioinformatics. In addition to well-tested biochemical
methods, Genome Science introduces DNA Subway, an intuitive bioinformatics plat-
form that makes easy work of gene and genome analysis.

Preface
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The four major techonologies are organized into stand-alone chapters with
extensive text introductions that place related labs into a common historical and con-
ceptual framework. This modular approach provides options to develop new courses
or to integrate labs into existing courses or student research. We especially hope that
these protocols will help educators to extend research to classroom settings and dis-
tribute experiments in which multiple classes analyze and contribute to common data
sets. DNA barcoding is especially amenable to “campaigns” in which many students
contribute to understanding diversity within a common biogeographical unit. 

Genome Science borrows many user-friendly features from its predecessor, includ-
ing flow charts, marginal notes, reagent recipes, and extensive instructor information.
To ease implementation, most labs are available as ready-to-use kits from Carolina
Biological Supply Company. In addition, like its predecessor, Genome Science aims to
help beginners use modern tools to explore the unseen world of genes and genomes.

In contemplating the cosmos in 1927, the great mathematical geneticist J.B.S.
Haldane famously said, “My own suspicion is that the universe is not only queerer
than we suppose, but queerer than we can suppose.” Had he been alive today, Haldane
would almost certainly have the same suspicion about the genomes of higher organ-
isms. In this sense, genome scientists are the new cosmologists of biology, uncovering
the strange and beautiful structure of the genetic material that runs through all life.

Happy explorations.

DAVID MICKLOS

BRUCE NASH

UWE HILGERT

Cold Spring Harbor, New York
March 2012
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Many people have contributed time, effort, and resources over the years. Genome
Science would not have been possible without the following individuals.
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developed our bioinformatics websites and tools. Eun-Sook Jeong, Sue Lauter, and
Chun-hua Yang provided art, design, and editing. Stephen Blue turned our ideas into
artwork.

Alejandro Sánchez Alvarado and the University of Utah gave permission to use an
RNAi targeting plasmid. Nobel Laureate Andy Fire and the Carnegie Institution of
Washington graciously provided materials. Ed Lee and Suzy Lewis helped us to imple-
ment the Apollo annotation tool and Mark Stoeckle inspired us to make barcoding
accessible to students. The iPlant Collaborative took us into the world of cyberinfra-
structure and the staff at the DNA Learning Center gave endless support and patience.

Susan Schaefer, Inez Sialiano, Maria Smit, Rena Steuer, and Denise Weiss, and
everyone else at Cold Spring Harbor Laboratory Press worked hard and patiently to put
this book together and we thank Bruce Stillman, who has kept education at the fore-
front of Cold Spring Harbor Laboratory’s mission. Cold Spring Harbor Laboratory
Scientists Greg Hannon, David Jackson, Leemor Joshua-Tor, Rob Martienssen, Dick
McCombie, Lincoln Stein, Marja Timmermans, Doreen Ware, and other investigators
at Cold Spring Harbor Laboratory shared ideas and materials.

Thanks also to the students and teachers who have tested our labs and guided
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