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Introduction

Welcome to the second edition of Bioinformatics For
Dummies!

In the first edition, we presented bioinformatics as a
brand new discipline on the rise. How right we were!
Since then, it has become so prominent that anybody
with an interest in biology, biotechnology, modern
medicine, or (for that matter) genetically engineered
food or drugs simply cannot afford to remain ignorant
about the topic. With this book, you've come to the right
place to quickly learn the basics.

But wait — if you expect something complicated, you're
in for a (good or bad) surprise: Bioinformatics is nothing
but good, sound, regular biology, appropriately dressed
so it can fit into a computer.

Bioinformatics is about searching biological databases,
comparing sequences, looking at protein structures, and
(more generally) asking biological and biomedical
questions with a computer. The bioinformatics we show
you in this book can save you months of work in the lab
at the minute cost of a few hours’ work with your
computer.

Although you’ll find standard biological terms
throughout, don’t look here for long equations and
computer-geek gibberish. The purpose of this book is to



show you quickly and plainly how to use the
bioinformatics programs that you need to get your work
done. On every page, we give you tricks and treats to get
the most out of existing tools. If you didn’t know that you
can use the most sophisticated programs for free over
the Internet — and that you can do this (sometimes)
without installing anything on your own computer —
then stay tuned: You're in for many more good surprises.



What This Book Does for
You

This book is here to help you get things done. For every
standard bioinformatics task you may want to undertake,
you'll find detailed steps that you can use to quickly
produce the result you need.

To use most of the tools we describe in this book, you
don’t need to install any program on your computer.
Everything we show you here runs over the Internet via
your Internet browser.

If you know what you want to do — or at least know the
task by name — going through the Table of Contents is
the best strategy for finding exactly what you need. If
you have an idea of what you want to do but you’'re not
sure how to express it with words, Chapter 2 is here to
help you decide which part of the book will suit your
needs.

At the end of most chapters you’ll find a convenient
“Doing It for Free over the Internet” section, where we
list a few carefully chosen Web sites that are similar to
those we describe in the rest of the chapter. Treat this
information as a spare wheel! If the main site is down,
this section probably lists a convenient replacement.

Foolish Assumptions



Putting a project’s assumptions right up front is just
good policy. While writing this book, we have assumed
that

¥ You have a PC running Microsoft Windows.

“ You have an Internet connection (a fast one if
possible, but not necessarily).

¥ You likely have a background in molecular biology.
If you don’t — or if you need to brush up on your
molecular biology — Chapter 1 gives you a brief
overview of the basics.

¥ You know how to use an Internet browser but not
much more about computers.

¥ You don’t want to become a bioinformatics guru;
you simply want to use the right tools for your
problem and not spend days finding out about things
you don’t need!

™ ¥ Most private biotech companies consider it
'16‘“ unsafe to send data over the Internet. We assume
—  here that the data you want to analyze over the
Internet is not very confidential. Also, some of the
“public” databases and services listed in this book
require commercial users to enter into a license

agreement.



How This Book Is
Organized

Bioinformatics is a broad field, with many nooks and
crannies, hills and dales, and other charming features.
Rather than present the whole vast discipline in one fell
swoop, we’ve divided our discussion into five (more
manageable) parts.



Part I: Getting Started in
Bioinformatics

If you have less than an hour to find out what
bioinformatics can do for you, Part I is the right place for
you! It tells you everything you need to know in order to
actually do something with bioinformatics. In Part I, we
also remind you of just those bits of molecular biology
that you’ll need to know when you do sequence analysis.
We show you here how to run the main bioinformatics
tools so that you know what’s in store for you.



Part Il: A Survival Guide to
Bioinformatics

If you want to find out everything that’s ever been
published on your sequence, this part is for you. It shows
you how you can deal with the bioinformaticist’s bread
and butter: DNA or protein sequences and their
databases. Here we tell you where you can find all the
available sequences, and how to find the one you really
need among zillions of irrelevant others. We also show
you how to gather everything that’s known in the
universe about this special sequence that interests you
so much (at least all of it that’s available online).



Part lll: Becoming a Pro Iin
Sequence Analysis

If you want to compare sequences, this is the part for
you. Here we show you how to search databases for
sequences that are similar to yours, as well as show you
how to compare two or more sequences. This part also
tells you how to gather hints about the function of a
gene, through sequence comparisons. Finally, we give
you pointers on how to produce, edit, and beautify your
multiple sequence alignments so you can show them in
presentations and publications.



Part IV: Becoming a Specialist:
Advanced Bioinformatics
Techniques

To take full advantage of this part, you should have a
pretty good idea of what you’re looking for. Heavy stuff is
going on here: how to predict a protein structure, how to
predict an RNA structure, and how to do phylogenetic
analysis. These are complicated subjects; it’s simply
amazing what you can do with a simple PC, thanks to the
Internet resources we describe in this part.



Part V: The Part of Tens

Welcome to our bazaar! If you haven’t found what you
were looking for in the other parts, you’'re now in the
right place. The wealth of online resources that exist in
bioinformatics is extraordinary — and almost
overwhelming. With every student and his or her cousins
putting semester reports online, finding exactly what you
need with a simple keyword search can be a daunting
task. In the Part of Tens, we give you a list of central
resources that you can use as a starting point. Chances
are that the program or server you’re looking for is only
one or two clicks away. In this part, we also give you ten
important pieces of advice to make sure that your lab
work can safely depend on your Internet work.

Icons Used in This Book

Always eager to please, we’ve decided to use a series of
icons in the margins of this book as a way to help you
key in on important information. We came up with four,
which seemed like a nice, round number.

s Some particularly technoid information is coming
#g%? ) up. You can skip it and nothing terrible will happen.
Yet, if you want to be in full control of what you're
doing, reading this may help! Your call. . . .

a cute shortcut. In any case, it’s something that can

«E 5- This icon shows you something simple, or smart, or
save you time and trouble.



g There are many booby traps around when you use
6) Internet servers. This icon warns you when some
— ambiguity surrounds what the server you're using is
up to — or when disaster is only one (wrong) mouse
click away. Treat the Warning icon with respect —
especially in a steps list!

e ‘This icon indicates something you should remember.
g ) It can be one of the few important principles that

—  you need to know, or it can be a very special tip —
the kind that can save you three days of work (or
drive you nuts if you forget it). You may assume that
the head of your institute/company got to the top by
discovering and applying one or more of pearls of
wisdom in these very special tips!

Where to Go from Here

If you know nothing about bioinformatics, this book is
here to reassure you. Bioinformatics is a much simpler
subject than you ever thought possible. For most people
new to this field, the main difficulty is finding out the
kind of questions they can ask with these new tools. If
you’re a biologist, don’t let the computer scare you;
bioinformatics is nothing more than good, sound, regular
biology hidden inside a computer.

The magic thing about bioinformatics is that, with a
simple Internet connection, you can browse databases
that contain the sum of our entire human biological
knowledge — and you can do this with the most



