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Introduction

For decades, most students were introduced to the dynamic subject of biochemistry by an
instructor sporting a brown plaid jacket, well-worn corduroy slacks, and sensible leather loafers,
who delivered lectures behind a podium, sketched molecular figures on a dusty blackboard, and
possibly used a overhead transparency or two. While we cannot boast about a tremendous
revolution in the attire of the typical twenty-first century biochemistry instructor, we can
celebrate a significant transformation in the manner in which biochemistry, and science in
general, is now being delivered.  The advent of computers and the subsequent bloom of powerful
and accessible instructional technologies have reshaped our expectations of scientific education,
transforming how instructors teach and how students learn.

Because well-implemented instructional multimedia has been shown to significantly enhance
both the learning and the teaching of science, an integrated CD and Web site titled Essential
Biochemistry was developed to accompany the Pratt and Cornely Essential Biochemistry (1st

edition).  To help you take full advantage of the Essential Biochemistry CD and Web site, as well
as to maximize your educational experience in introductory biochemistry through multimedia
and Web technologies, we have created this student multimedia handbook. The handbook
contains guidance on effectively utilizing the multimedia resources on the Essential
Biochemistry CD and Web site to support and extend the materials presented in your textbook. In
addition, it provides practical information and guidance on using Web portals, search engines,
Medline, and other specialized databases to extend your biochemistry studies; assist you in
preparing and delivering multimedia presentations and using presentation equipment; and much
more.

Why Interactive Learning?

Studies have suggested that most students learn best and are more engaged in their studies when
they are active participants in learning and when information is presented in a visual manner.
Instructional technologies, such as those featured in Essential Biochemistry, are ideally suited to
addressing these concerns. Instructional multimedia resources can be tremendously effective
learning tools because of their unique ability to present seemingly abstract concepts in a
dynamic, visually stimulating manner. Whereas many lectures result in students passively
listening and absorbing information, instructional technologies promote active (or inter-active)
learning. Students are given opportunities to explore, interact with, and revisit concepts
according to their own educational needs and rates of study, and therefore have more control
over the pathways of learning. By offering a broader range of instructional presentation
approaches, multimedia-enhanced learning helps appeal to different learning styles and
modalities. For these reasons, we urge you to integrate Essential Biochemistry into your studies.
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Chapter 1: Using Essential Biochemistry to Enhance
Your Learning Experience

As a student in the twenty-first century, you are among the first students who are able to
complement and extend traditional text-based learning with robust instructional multimedia. The
scientific exercises and media resources found on the Essential Biochemistry CD and Web site
were designed as an integrated multimedia companion to the Pratt and Cornely Essential
Biochemistry textbook, and capitalize on the distinct benefits of instructional technologies.

The Essential Biochemistry CD and Web site feature a comprehensive collection of scientific
multimedia activities, interest-generating articles, biochemistry Web links, and scientific
resources that support and extend the materials presented in the Pratt and Cornely text. You may
access the Essential Biochemistry multimedia exercises and resources from the CD that
accompanies the text or via the Web site located at:

http://www.wiley.com /college/pratt

Organization of the Essential Biochemistry CD/Web Site

The Essential Biochemistry CD/Web site is organized into the following sections:

Exercises—Interactive animations and Chime structure tutorials
Quizzes—Student quizzes
Resources—Web links and selected readings related to each chapter
Review—Review exercises on prerequisite fundamental chemistry concepts
Molecules—Molecular structure files
Instructor—Lecture resources, presentations, student activities and assignments, and text
errata

Student Resources

Capitalizing on the benefits of instructional technology, the Essential Biochemistry media
package offers students the unique ability to view, explore, and interact with complex
biochemical concepts and structures. The exercises and review lessons featured in the
“Exercises” and “Review” sections contain pop-up quiz questions and interactive sections
requiring direct user input that allow you to immediately apply concepts you have learned. In
addition to the multimedia exercises and review materials, Essential Biochemistry offers access
to quizzes, a library of molecule structure files, and a comprehensive collection of Web links.
Each of these sections is correlated by the respective textbook chapter to facilitate your studies.
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Essential Biochemistry Media: Features and Implementation
Strategies

Preparing for Class

The materials on the Essential Biochemistry CD and Web site provide an excellent way to
preview subjects that you will be learning in introductory biochemistry. Before each class, tour
the “Exercises” section of Essential Biochemistry and survey the multimedia activities that
correlate to what your instructor will be presenting. In doing so, you will familiarize yourself
with the “big picture” and will be better able to understand the upcoming lecture and
accompanying readings. Also, take advantage of the “Reviews” to help prepare you for what lies
ahead in the class. By working through the reviews prior to class, you will refamiliarize yourself
with some of the fundamental scientific concepts that are prerequisites for introductory
biochemistry and will therefore be better prepared to tackle the new biochemistry concepts that
will be presented in the course.

After Class

Countless studies have shown that learning is almost always enhanced when students encounter
the same subject presented more than once. Moreover, research into learning modalities
consistently indicates that when students encounter the same concept presented in multiple ways,
they are more likely to understand and retain the information. The Essential Biochemistry CD
and Web site presents many of the same concepts that are featured in Pratt and Cornely’s
Essential Biochemistry text with alternate instructional approaches that emphasize the strengths
of instructional media over a static textbook, such as three-dimensional molecular exploration
and dynamic animations of cellular processes.

After reading the appropriate chapter in Essential Biochemistry and participating in the
respective class lecture or discussion, supplement your learning by exploring the appropriate
exercises on the Essential Biochemistry Web site or CD. By using these resources to reinforce
and extend the lecture and the materials presented in the textbook, you should glean a clearer
understanding of the subject matter and be better able to retain the information.

Exam Preparation

The interactive questions and activities within the instructional units assess key biochemical
concepts that you will be responsible for mastering.  As such, it is highly advisable that you re-
examine the appropriate media exercises and tutorials prior to each exam to ensure that you fully
understand the subject matter.

The sections that follow describe each of the sections of the Essential Biochemistry CD and Web
site, along with practical suggestions for how to effectively use the materials in your studies.
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Exercises Overview

Many biochemical processes can be difficult for students to conceptualize when presented with
static drawings and text descriptions such as those found in textbooks. For this reason, the
Essential Biochemistry CD and Web site features 27 interactive biochemical animations and
biomolecular tours (collectively called “Exercises”). These exercises allow you to visualize
biochemical processes as the dynamic events they are, or explore the three-dimensional shapes of
molecules in order to gain an appreciation for the relationship between molecular structure and
the function of a molecule. Throughout the instructional exercises, you will encounter review
questions that assess whether you have mastered critical concepts. The exercises will also present
you with numerous opportunities to manipulate variables and interact with the content in an
active manner.

The Exercises are numbered sequentially as they appear in the text. They are as follows:

1.   Biological Molecules
2.   Nucleic Acid Structure
3.   DNA Sequencing
4.   Amino Acids
5.   Protein Secondary Structure
6.   Myoglobin and Hemoglobin
7.   Actin and Myosin
8.   Keratin and Collagen
9.   Serine Proteases
10.  Enzyme Kinetics
11.  Enzyme Inhibition
12.  Phosphofructokinase Regulation
13.  Membrane Proteins
14.  Membrane Transport

15.  Glycolytic Enzymes
16.  The Citric Acid Cycle
17.  Oxidative Phosphorylation
18.  ATP Synthase
19.  Fatty Acid Metabolism
20.  Lipoproteins
21.  Enzymes of Nitrogen Metabolism
22.  Signal Transduction
23.  DNA Replication
24.  DNA Polymerase
25.  DNA-Binding Proteins
26.  tRNA and Aminoacyl-tRNA

Synthetases
27.  The Ribosome

The “Exercises” tab on the Essential Biochemistry CD and Web site is your portal to the
appropriate media exercises for each chapter of the textbook. From this page, you can select a
chapter and see a listing of each media exercise that has been developed for this chapter’s
content. Additionally, the “Chapter” drop-down button on the Essential Biochemistry CD and
Web site can be used to quickly access all of the exercises and resources pertinent to any given
chapter of the textbook. This correlation between the media and the textbook provides a map for
using the media to enhance your biochemistry studies.

Exercises—Implementation Overview

In advance of a lecture, use the Essential Biochemistry “Exercises” index to view the companion
exercises and materials pertinent to the upcoming class. After a lecture and both during and after
reading the appropriate chapter(s) in the text, explore the corresponding exercises to reinforce
and test your understanding of the subject matter. Prior to an exam, use the “Exercises” index to
review important concepts by going through the exercises and reviews again.
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Animated Exercises—Implementation Strategies

The animated exercises are divided into
subsections that can easily be navigated using the
drop-down section menu or the “Next Section”
and “Previous Section” buttons.  Additionally, the
animations have handy start, stop, and rewind
buttons that let you stop and replay a section as
needed to understand each step in detail. If you
are exploring the exercises in a media lab or
library where the use of sound is prohibited, you
will need to use the mute button to turn off the
sound. When muted, the animation displays the
narrative text in a separate window that scrolls to match the on-screen contents.

If you need assistance with the navigation of the
animated exercises, mouse-over the “Help” button
on the bottom right corner of the animation
screen. This will bring up a comprehensive
“balloon” listing of the functions of each of the
elements on the animation screen.

Biomolecular Tours—Implementation Strategies

The biomolecular tours take full advantage of multimedia technology by rendering three-
dimensional biological macromolecules. The molecular visualization tours consist of an
introduction containing important background information followed by computer-generated
three-dimensional models of biological molecules that you can manipulate and explore, thereby
reinforcing the relationship between biomolecular structure and function in a manner that cannot
be replicated in a textbook.  The biomolecular tours allow you to:

• Read a descriptive narrative that has customized displays of the molecule for effective
presentation of discussed concepts.

• Manipulate three-dimensional models of DNA and proteins, allowing users to view
them from all angles.

• Change the display of the molecule (such as from balls and sticks to cartoon ribbons
to wireframe to spacefill).

• Change the coloring of different parts of the molecule to highlight individual sub-
units or protein chains.

• Challenge yourself with review questions where you apply the knowledge that you have
gained. In most cases, you must interact with the molecule directly to answer the
questions.
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The best way to utilize the biomolecular tours is
to proceed first in a linear fashion completely
through the dialogue, clicking on the "Display"
buttons as you go.  Once you have completed the
exercise, you are encouraged to go back and
explore the various views of the molecule in more
detail and at your own pace.  Rotate the molecule,
zoom in and out, and use the display options to
change the depiction on the screen in a variety of
ways.  It is particularly helpful to view the
structure in several different ways such as
“ribbon” and “wireframe,” or use different coloring options and then compare the information
that you have gleaned about the structure.

It is important to note that the biomolecular tours are interactive exercises, and require you to
interact with the molecules in response to certain challenges posed to you in the form of review
questions. For example, you might be asked to find and click on an atom responsible for a certain
chemical step in an enzymatic mechanism. In order to complete these tasks and select the correct
atoms, you will have to zoom, rotate, and change the display of the molecule. Often, you will
need to use the Chime menu to aid you in these challenges.

If you are having difficulty using Chime or want some hints to optimize your biomolecular tour
explorations, visit the “Chime Help” link located in the title bar of the biomolecular tours section
or go to the general “Help” button that is located at the top of the title bar of each main page.

Quizzes—Overview and Implementation Strategies

Essential Biochemistry takes the traditional question and answer section—one of the most highly
used media companions to textbooks—and enhances its effectiveness by featuring it within the J.
Wiley and Sons interactive assessment program.  Select the “Quizzes” section of Essential
Biochemistry and take one of the 20 chapter quizzes that are carefully keyed to specific chapters
in the text.  Because you receive immediate feedback on your responses, you are aware of
subject areas that you have mastered and those areas requiring further study efforts.

Resources (Web Links and Selected Readings)—Overview and
Implementation Strategies

The Essential Biochemistry Resources section features both Web links and selected readings,
chosen for their utility to students learning introductory biochemistry. The comprehensive Web
links sub-section is organized by type of link (General Biochemistry, Structure Database,
Sequence Database, Molecular Visualization, Online Journal, Government Resource, or
Laboratory Protocol) and by text chapter. These links are a portal to an assortment of interesting
and informative biochemistry-related Web sites, as well as other useful scientific resources such
as on-line journals, structure and gene databases, and bioinformatics tools. This set of  links
serve as an excellent resource to begin your exploration of biochemistry on the Internet, gather
information for term papers, find biochemistry-related software, and read about cutting-edge
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research in science. Take particular advantage of Web sites designed to help visualize chemical
and biochemical molecules. In addition to the list of biochemistry Web links is a focused list of
suggested readings, which has been gathered to facilitate self-exploration of topics you are
interested in, as well as to guide you toward literature for potential class research projects.

To maintain the fidelity of these links, the Web Links are located on the Essential Biochemistry
Web site, so that they can be updated as necessary.  As such, you need an active Internet
connection to view the Web links.

Reviews—Overview and Implementation Strategies

The Review section provides an in-depth discussion of four topics introduced to you in general
and organic chemistry that are considered prerequisite for success in introductory biochemistry:

• Acid-Base Chemistry and pH.
• Elementary Kinetics.
• Redox Reactions.
• Thermodynamics .

If you struggled with these topics in the past,
these Reviews are invaluable as you prepare to
learn the more advanced material in introductory
biochemistry that builds upon these fundamental
topics. Likewise, if you need to refresh your
knowledge on these important concepts, the
Reviews can quickly get you back up to speed.

As you grapple with the new material presented in
introductory biochemistry, you may find yourself
frustrated and confused because you lack an adequate understanding of these four foundation
concepts.  A primary reason why many students struggle to comprehend biochemical buffer
systems, for example, is that they do not fully understand the fundamentals of weak acids or
titration. Using an accessible, interactive presentation style, the Reviews found in the Essential
Biochemistry CD and Web site explain the basics behind prerequisite concepts that are crucial to
the understanding of biochemistry. Each tutorial is divided into sub-sections, and features
examples and practice problems for guided and independent practice. By presenting difficult
topics in a novel yet highly practical manner, and by discussing common misunderstandings
associated with the subject matter, the Reviews will help you overcome any struggles you have
with these concepts, allowing you to become successful in your study of biochemistry.

You are strongly encouraged to study the Review units in advance of tackling new materials that
require the application of this information.  Consult the chapter concordance charts, below, or
click on the “Exercises” tab or “Chapter” button on your screen to help you determine which
Review units pertain to the materials you are studying. A few days before your instructor is
planning to present material that requires prerequisite knowledge of these fundamental topics, go
through respective Review exercise.  For example:
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CHAPTER BIOCHEMISTRY SUBJECT ASSIGN CONCEPT REVIEW
Chapter 2 Aqueous Chemistry Acids, Bases, and pH
Chapter 6
Chapter 7

Chymotrypsin: A Model
Enzyme
Enzyme Kinetics and Inhibition

Elementary Kinetics

Chapter 12 Oxidative Phosphorylation Redox Reactions
Chapter 1
Chapter 9

The Chemical Basis of Life
Overview of Mammalian
Metabolism and Free Energy

Thermodynamics

Molecules—Implementation Strategies

There is a library of molecular structure files, organized by text chapter, for three-dimensional
display of almost any molecule discussed in the textbook in the “Molecules” section. Use these
structure coordinate files to display the appropriate molecule while studying the relationship
between biomolecular structure and cellular function.

Activities—Implementation Strategies

The activities section of Essential Biochemistry
contains supplementary materials that explore
fascinating and timely applications of
biochemistry.  The topics are as follows:

1. The Human Genome Project.
2. Bacterial Drug Resistance.
3. Proteomics.
4. Phylogenetic Trees.

These materials are designed as lecture
resources for your instructor to use in class, yet
include interesting and relevant information for
students as well. The materials also include
student activities and Web links relevant to the
topic. The student activities encourage you to
use Internet research and bioinformatics tools to
explore topics and solve various challenges, and
provide some direction for facilitating the use of
these valuable Internet biochemistry tools.

Concordance Charts for Exercises and Resources to Accompany Essential
Biochemistry

To maximize your experience using the media exercises and resources that accompany Essential
Biochemistry, we have compiled three concordance charts:
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1.  Media Exercises, Reviews, and Activities by Chapter lists the student exercises and
resources according to appropriate text chapter(s).

2.  Descriptions of Media Exercises, Reviews, and Activities—This chart provides a summary
of each of the exercises, content reviews, and instructor resources in the order in which they
appear in the Essential Biochemistry textbook.

3.  Descriptions of Media Exercises, Reviews, and Activities by Chapter – This chart is
organized by textbook chapter and features summaries of each of the exercises and resources
applicable to each respective chapter’s material. Because some of the exercises and resources
apply to multiple chapters, there is some intended redundancy of descriptions.

1.  Media Exercises, Reviews, and Instructor Resources by Chapter

EXERCISE/RESOURCE CHAPTER(S)
Exercises
• Biological Molecules Chapter 1
• Nucleic Acid Structure Chapter 3
• DNA Sequencing Chapter 3
• Amino Acids Chapter 4
• Protein Secondary Structure Chapter 4
• Myoglobin and Hemoglobin Chapter 4
• Actin and Myosin Chapter 5
• Keratin and Collagen Chapter 5
• Serine Proteases Chapter 6
• Enzyme Kinetics Chapter 7
• Enzyme Inhibition Chapter 7
• Phosphofructokinase Regulation Chapter 7
• Membrane Proteins Chapter 8
• Membrane Transport Chapter 8
• Glycolytic Enzymes Chapter 10
• The Citric Acid Cycle Chapter 11
• Oxidative Phosphorylation Chapter 12
• ATP Synthase Chapter 12
• Fatty Acid Metabolism Chapter 14
• Lipoproteins Chapter 14
• Enzymes of Nitrogen Metabolism Chapter 15
• Signal Transduction Chapter 16
• DNA Replication Chapter 17
• DNA Polymerase Chapters 17, (19)
• DNA-Binding Proteins Chapter 19
• tRNA and Aminoacyl-tRNA Synthetases Chapter 20
• The Ribosome Chapter 20

Instructor Resources
1. Bacterial Drug Resistance Chapter 20
2. Human Genome Project Chapter 3
3. Phylogenetic Trees Chapters 3, 4
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4. Proteomics Chapters 4, 20

Reviews
1. Thermodynamics Chapters 1, 9
2. Acids, Bases, and pH Chapter 2
3. Elementary Kinetics Chapters 6, 7
4. Redox Reactions Chapters 12

2.  Descriptions of Media Exercises, Reviews, and Instructor Resources

EXERCISE/RESOURCE CHAPTER(S)
Exercises
1. Biological Molecules Chapter 1

• Major classes of biological molecules: Amino acids,
sugars, nucleotides, and lipids.

• Amino acid structure and protein assembly.
• Sugar structure and polysaccharide assembly.
• Nucleotides and assembly of DNA and RNA.
• Lipids and assembly of cellular membranes.

2. Nucleic Acid Structure Chapter 3
• Purines and pyrimidines.
• Nucleosides, nucleotides, and nucleic acids.
• Structural differences between DNA and RNA.
• Molecular structure of DNA (helical structure, base

pairing, H-bonding, major and minor grooves).
• Molecular structure, secondary structure of RNA.

3. DNA Sequencing Chapter 3
• DNA structure.
• Gene and genome sizes.
• Gene structure, introns and exons.
• DNA preparation for automated sequencing.
• Automated sequencing reaction chemistry.
• Capillary electrophoresis.
• Computerized data reporting.

4. Amino Acids Chapter 4
• Features Chime molecular models of the 20 standard

amino acids.
• The central carbon.
• The hydrophobic amino acids.
• The polar amino acids.
• The charged amino acids.
• The peptide bond.
• The peptide chain: Flexibility within limits.

5. Protein Secondary Structure Chapter 4
• Features Chime molecular models of multiple proteins

and secondary structure features.
• The a helix.
• The protein backbone and peptide bonds.
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EXERCISE/RESOURCE CHAPTER(S)
• Hydrogen bonding and the stability of the a helix.
• Position of amino acid side chains in the a helix.
• The b sheet.
• Position of amino acid side chains in the b sheet.
• Secondary structure within the context of the whole

protein.
6. Myoglobin and Hemoglobin Chapter 4

• Features Chime molecular models of myoglobin (Mb)
and hemoglobin (Hb).

• Myoglobin and hemoglobin secondary, tertiary, and
quaternary structure.

• Structural and functional differences between Hb and
Mb as oxygen carriers.

• Allostery and conformational changes in hemoglobin.
• Role of BPG in oxygen affinity of hemoglobin.

7. Actin and Myosin Chapter 5
• Components of the cytoskeleton: Microfilaments,

microtubules and intermediate filaments.
• Actin polymerization and microfilament formation.
• Microfilament remodeling and treadmilling.
• Regulation of microfilament dynamics (capping,

branching, and severing proteins).
• Myosin protein structure.
• Mechanism of actin–myosin reaction cycle in muscle

contraction.
8. Keratin and Collagen Chapter 5

• Features Chime molecular models of collagen and
keratin’s structural homologue tropomysin.

• Differentiation between fibrous and globular proteins.
• Keratin coiled-coil protein, primary through

quaternary structure.
• Collagen triple helix, primary through quaternary

structure.
9. Serine Proteases Chapter 6

• Features Chime molecular model of chymotrypsin.
• Structure of serine proteases.
• Catalytic residues of serine proteases.
• Active site and oxyanion hole.
• Animation of chymotrypsin protein cleavage

mechanism.
• Activation of chymotrypsinogen.

10. Enzyme Kinetics Chapter 7
• Enzymes as catalysts.
• First-order chemical reaction kinetics.
• Enzyme kinetics: A special case of first-order reaction

kinetics.
• Enzyme catalyzed reactions: The ES complex.
• The Michaelis-Menten equation.
• Initial reaction rate (v0).
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EXERCISE/RESOURCE CHAPTER(S)
• Graphical representation of enzyme catalyzed

reaction.
• Vmax and Km

• Example problem: A kinetic experiment.
• The Lineweaver–Burk plot.

11. Enzyme Inhibition Chapter 7
• Enzyme inhibitors: Toxins, pharmaceuticals, and

chemical warfare agents.
• Irreversible enzyme inhibition.
• Reversible enzyme inhibition.
• Competitive, mixed, and noncompetitive inhibitors.
• Kinetics of reversible enzyme inhibition.
• Reaction progress, Michaelis–Menten and

Lineweaver–Burk plots.
12. Phosphofructokinase Regulation Chapter 7

• Features Chime molecular model of
phosphofructokinase (PFK).

• Importance of PFK in the regulation of metabolism.
• Reaction catalyzed by PFK.
• Regulation of PFK by metabolic intermediates.
• Molecular basis for tense (T) and relaxed (R) states of

PFK.
13. Membrane Proteins Chapter 8

• Surface and integral membrane proteins.
• Amino acid constraints of membrane-spanning

proteins.
• a helical membrane spanning proteins (features

Chime molecular model of bacteriorhodopsin).
• b barrel membrane spanning proteins (features Chime

molecular model of bacterial porin protein).
14. Membrane Transport Chapter 8

• The lipid bilayer and membrane permeability.
• Membrane structure: Components of the lipid bilayer.
• Facilitated membrane transport.
• Passive vs. active membrane transport.
• Passive transporter: Porins.
• Ion channels.
• Conformational transporters (uniport, symport, and

antiport).
• Conformational transport case study: Dietary glucose

import.
15. Glycolytic Enzymes Chapter 10

• Structure and function of the 10 enzymes of the
glycolytic pathway.

• Features Chime molecular models of each enzyme.
• Reaction substrates and products for each reaction.

16. The Citric Acid Cycle Chapter 11
• Function of the citric acid cycle in metabolism.
• Cellular location of the citric acid cycle.
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EXERCISE/RESOURCE CHAPTER(S)
• Amphibolic nature of citric acid cycle.
• Sources of acetyl-CoA.
• Net equation of the citric acid cycle.
• The eight reactions of the citric acid cycle.
• Fate of the acetyl-CoA carbon.
• Regulation via inhibition.
• Regulation via activation.
• Aerobic and anaerobic energetics.
• Anaplerotic reactions.

17. Oxidative Phosphorylation Chapter 12
• Oxidative phosphorylation process overview.
• Mitochondrial anatomy.
• Malate-aspartate shuttle.
• Components of the electron transport chain.
• One vs. two electron carriers.
• Complex I.
• Complex II.
• Complex III and cytochrome c.
• Complex IV.
• Overview of chemiosmotic process.

18. ATP Synthase Chapter 12
• Features Chime molecular model of ATP synthase.
• Structure and function of ATP synthase.
• Mechanism of ATP synthesis.

19. Fatty Acid Metabolism Chapter 14
• Triacylglycerols and fatty acids.
• Linkage of fatty acids to co-enzyme A and fatty acid

transport.
• Steps and enzymes of b-oxidation.
• Energy yield of b-oxidation.
• Metabolism of unsaturated fatty acids.
• Metabolism of odd-chain fatty acids.
• Metabolism of very long chain fatty acids.
• Comparison of b-oxidation to fatty acid synthesis.
• Steps and enzymes of fatty acid synthesis
• Comparison of bacterial and mammal fatty acid

synthases (separate vs. multifunctional enzymes).
20. Lipoproteins Chapter 14

• “Good” and “bad” cholesterol.
• Components of lipoproteins.
• Chylomicrons and dietary cholesterol.
• VLDL
• LDL and the link to heart attack and stroke.
• HDL: How does it function as “good cholesterol.”

21. Enzymes of Nitrogen Metabolism Chapter 15
• Two enzymes of nitrogen metabolism as exemplars of

enzyme channeling.
• Case study I: Tryptophan synthase (a and b subunits).
• Tunneling in proteins: Shuttling substrates between

active sites.
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EXERCISE/RESOURCE CHAPTER(S)
active sites.

• Case study II: Carbamoyl phosphate synthetase (four
reactions, three sites and two tunnels).

22. Signal Transduction Chapter 16
• Cellular components of signal transduction pathways.
• Mechanism of signal amplification.
• G proteins.
• Adenylyl cyclase.
• Protein kinase A.

23. DNA Replication Chapter 17
• The “Replication Factory.”
• Leading and lagging strand synthesis.
• Function of DNA replication proteins: helicase, SSB

protein, primase, the sliding clamp, DNA polymerase,
RNase H and DNA ligase.

24. DNA Polymerase Chapters 17, (19)
• Features Chime molecular models of DNA

polymerase, active sites and relationship to substrates.
• Replication overview.
• 3’ –OH group in DNA synthesis.
• Catalysis of the DNA polymerization reaction.
• Ability of DNA polymerase to bind all DNA

sequences.
• Proofreading during DNA synthesis.
• HIV reverse transcriptase.

25. DNA-Binding Proteins Chapter 19
• Function of DNA-binding proteins.
• Classes of DNA-binding proteins.
• Case study: TATA-binding protein features Chime

molecular model of TATA-binding protein).
• Case study: The lac repressor (features Chime

molecular model of the lac repressor).
• Case study: Leucine zipper (features Chime molecular

model of leucine zipper protein).
26. tRNA and Aminoacyl-tRNA Synthetases Chapter 20

• Features Chime molecular models of tRNA molecules
and AARS proteins.

• Transfer RNA.
• Nonstandard bases and base pairs in tRNA.
• Aminoacyl tRNA synthetases (AARSs).
• Comparison of type I and type II AARSs.
• Mode of recognition of tRNA by AARSs.
• AARS amino acid binding.

27. The Ribosome Chapter 20
• Features Chime molecular models of ribosome

structure.
• Subunit structure.
• The tRNA binding sites.
• Translation of the genetic code.
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EXERCISE/RESOURCE CHAPTER(S)
• Catalysis of peptide bond formation.

Activities
1. Bacterial Drug Resistance Chapter 3

• History of the discovery of antibiotics.
• Development of antibiotic resistant bacteria.
• Sources of antibiotics.
• Antibiotic mechanisms of action.
• Bacterial resistance mechanisms.
• What the future holds.
Additional resources
• Tables: Sources of antibiotics; Antibiotic

mechanisms.
• Student activity: “Insect Immunity.”

2. Human Genome Project Chapter 3
• Human Genome Project (HGP) history.
• Comparison of the public and private sequencing

efforts.
• Breakthroughs in sequencing technology.
• Storage and access of genome data.
• Major project discoveries.
• Future directions.
Additional resources
• Table of sequenced organisms; protein ribbon

diagram; genome sequencing timeline; brca2 gene
sequence; brca2 chromosome placement.

• Student activity: “p53—The Tumor Protein.”
• Resources for further information.

3. Phylogenetic Trees Chapters 3, 4
• Understanding relatedness using anatomical

characterization (morphology, the fossil record).
• Understanding relatedness using molecular techniques

(protein data; nucleic acid data).
• Constructing a phylogenetic tree; phenetics, cladistics.
Additional resources
• Phylogenetic tree model; cytochrome c alignment;

cytochrome c divergence graph; HIV-1 and HIV-2
BLAST alignment; constructing a phylogenetic tree.

• Student activities: Handout with three activities in
PDF or MS Word.

• Resources for further information.
4. Proteomics Chapters 3, 4, 20

• Background: Genome project and definition of
proteomics.

• Protein profiling.
• Rational drug design.
• Predicting protein structure.
• Protein networks.
• Future directions of the field.
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EXERCISE/RESOURCE CHAPTER(S)
Additional resources
• Complex isolation; drug targeting; fusion gene

construction; cancer drug attaching to protein; FAD
protein.

• Student activity: “p53—The Tumor Protein.”
• Resources for further information.

Reviews
1. Thermodynamics Chapters 1, 9

• Definition of thermodynamics, introduction to field of
thermodynamics.

• The first law of thermodynamics.
• The second law of thermodynamics.
• Gibbs Free Energy (G), Enthalpy (H), and Entropy

(S).
• Reaction spontaneity.
• Relationship of G, H and S.
• DG and the equilibrium constant.

2. Acids, Bases, and pH Chapter 2
• Chemical definitions of acid and base.
• The pH scale.
• Strong and weak acids.
• Acid-conjugate base pairs.
• The Henderson–Hasselbalch equation.
• Buffers.

3. Elementary Kinetics Chapters 6, 7
• Definition of kinetics and distinction between kinetics

and thermodynamics.
• Rate equations and rate constants.
• Keq: The equilibrium constant.
• Comparison of rate constants and Keq.
• Function of protein catalysts.
• Effects of temperature and concentration on reaction

rates.
4. Redox Reactions Chapter 12

• Definition of redox reactions, OIL RIG mnemonic.
• The half-reaction.
• Reduction potentials.
• Relationship of reduction potentials to Gibbs free

energy.

3.  Descriptions of Media Exercises, Reviews, and Instructor Resources by Chapter

Chapter 1: The Chemical Basis of Life
Biological Molecules (Exercise 1)
• Major classes of biological molecules: Amino acids, sugars, nucleotides,

and lipids.
• Amino acid structure and protein assembly.
• Sugar structure and polysaccharide assembly.
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• Nucleotides and assembly of DNA and RNA.
• Lipids and assembly of cellular membranes.
Thermodynamics Review
• Definition of thermodynamics, introduction to field of thermodynamics.
• The first law of thermodynamics.
• The second law of thermodynamics.
• Gibbs Free Energy (G), Enthalpy (H), and Entropy (S).
• Reaction spontaneity.
• Relationship of G, H and S.
• DG and the equilibrium constant.

Chapter 2: Aqueous Chemistry
Acids, Bases, and pH Review
• Chemical definitions of acid and base.
• The pH scale.
• Strong and weak acids.
• Acid-conjugate base pairs.
• The Henderson–Hasselbalch equation.
• Buffers.

Chapter 3: From Genes to Proteins
Nucleic Acid Structure (Exercise 2)
• Purines and pyrimidines.
• Nucleosides, nucleotides, and nucleic acids.
• Structural differences between DNA and RNA.
• Molecular structure of DNA (helical structure, base pairing, H-bonding,

major and minor grooves).
• Molecular structure, secondary structure of RNA.
DNA Sequencing (Exercise 3)
• DNA structure.
• Gene and genome sizes.
• Gene structure, introns and exons.
• DNA preparation for automated sequencing.
• Automated sequencing reaction chemistry.
• Capillary electrophoresis.
• Computerized data reporting.
Bacterial Drug Resistance Student Activity
• History of the discovery of antibiotics.
• Development of antibiotic resistant bacteria.
• Sources of antibiotics.
• Antibiotic mechanisms of action.
• Bacterial resistance mechanisms.
• What the future holds.
Additional resources
• Antibiotic targets, resistance transfer, resistance mechanisms.
• Tables: Sources of antibiotics; antibiotic mechanisms.
• Student activity: “Insect Immunity.”
Human Genome Project Student Activity
• Human Genome Project (HGP) history.
• Comparison of the public and private sequencing efforts.
• Breakthroughs in sequencing technology.
• Storage and access of genome data.
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• Major project discoveries.
• Future directions.
Additional resources
• Table of sequenced organisms; protein ribbon diagram; genome sequencing

timeline; brca2 gene sequence; brca2 chromosome placement.
• Student activity: “p53—The Tumor Protein.”
• Resources for further information.
Phylogenetic Trees Student Activity
• Understanding relatedness using anatomical characterization (morphology,

the fossil record).
• Understanding relatedness using molecular techniques (protein data; nucleic

acid data).
• Constructing a phylogenetic tree; phenetics, cladistics.
Additional resources
• Phylogenetic tree model; cytochrome c alignment; cytochrome c divergence

graph; HIV-1 and HIV-2 BLAST alignment; constructing a phylogenetic
tree.

• Student activities: Handout with three activities in PDF or MS Word.
• Resources for further information.
Proteomics Student Activity
• Background: Genome project and definition of proteomics.
• Protein profiling.
• Rational drug design.
• Predicting protein structure.
• Protein networks.
• Future directions of the field.
Additional resources
• Complex isolation; drug targeting; fusion gene construction; cancer drug

attaching to protein; FAD protein.
• Student activity: : “p53—The Tumor Protein.”
• Resources for further information.

Chapter 4: Myoglobin and Hemoglobin: A Study of Protein Structure and
Function

Amino Acids (Exercise 4)
• Features Chime molecular models of the 20 standard amino acids.
• The central carbon.
• The hydrophobic amino acids.
• The polar amino acids.
• The charged amino acids.
• The peptide bond.
• The peptide chain: Flexibility within limits.
Protein Secondary Structure (Exercise 5)

• Features Chime molecular models of multiple proteins and secondary
structure features.

• The a helix.
• The protein backbone and peptide bonds.
• Hydrogen bonding and the stability of the a helix.
• Position of amino acid side chains in the a helix.
• The b sheet.
• Position of amino acid side chains in the b sheet.
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• Secondary structure within the context of the whole protein.
Myoglobin and Hemoglobin (Exercise 6)

• Features Chime molecular models of myoglobin (Mb) and hemoglobin
(Hb).

• Myoglobin and hemoglobin secondary, tertiary, and quaternary structure.
• Structural and functional differences between Hb and Mb as oxygen

carriers.
• Allostery and conformational changes in hemoglobin.
• Role of BPG in oxygen affinity of hemoglobin.

Phylogenetic Trees Student Activity
• Understanding relatedness using anatomical characterization (morphology,

the fossil record).
• Understanding relatedness using molecular techniques (protein data; nucleic

acid data).
• Constructing a phylogenetic tree; phenetics, cladistics.
Additional resources
• Phylogenetic tree model; cytochrome c alignment; cytochrome c divergence

graph; HIV-1 and HIV-2 BLAST alignment; constructing a phylogenetic
tree.

• Student activities: Handout with three activities in PDF or MS Word.
• Resources for further information.
Proteomics Student Activity
• Background: Genome project and definition of proteomics.
• Protein profiling.
• Rational drug design.
• Predicting protein structure.
• Protein networks.
• Future directions of the field.
Additional resources
• Complex isolation; drug targeting; fusion gene construction; cancer drug

attaching to protein; FAD protein.
• Student activity: “p53—The Tumor Protein.”
• Resources for further information.

• Chapter 5: Cytoskeletal and Motor Proteins
Actin and Myosin (Exercise 7)
• Components of the cytoskeleton: Microfilaments, microtubules and

intermediate filaments.
• Actin polymerization and microfilament formation.
• Microfilament remodeling and treadmilling.
• Regulation of microfilament dynamics (capping, branching, and severing

proteins).
• Myosin protein structure.
• Mechanism of actin–myosin reaction cycle in muscle contraction.
Keratin and Collagen (Exercise 8)
• Features Chime molecular models of collagen and keratin’s structural

homologue tropomysin.
• Differentiation between fibrous and globular proteins.
• Keratin coiled-coil protein, primary through quaternary structure.
• Collagen triple helix, primary through quaternary structure.

• Chapter 6: Chymotrypsin: A Model Enzyme
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Serine Proteases (Exercise 9)
• Features Chime molecular model of chymotrypsin.
• Structure of serine proteases.
• Catalytic residues of serine proteases.
• Active site and oxyanion hole.
• Animation of chymotrypsin protein cleavage mechanism.
• Activation of chymotrypsinogen.
Elementary Kinetics Review
• Definition of kinetics and distinction between kinetics and thermodynamics.
• Rate equations and rate constants.
• Keq, the equilibrium constant.
• Comparison of rate constants and Keq.
• Function of protein catalysts.
• Effects of temperature and concentration on reaction rates.

Chapter 7: Enzyme Kinetics and Inhibition
Enzyme Kinetics (Exercise 10)
• Enzymes as catalysts.
• First-order chemical reaction kinetics.
• Enzyme kinetics: A special case of first-order reaction kinetics.
• Enzyme catalyzed reactions: The ES complex.
• The Michaelis–Menten equation.
• Initial reaction rate (v0).
• Graphical representation of enzyme catalyzed reaction.
• Vmax and Km

• Example problem: A kinetic experiment.
• The Lineweaver–Burk plot.
Elementary Kinetics Review
• Definition of kinetics and distinction between kinetics and thermodynamics.
• Rate equations and rate constants.
• Keq: The equilibrium constant.
• Comparison of rate constants and Keq.
• Function of protein catalysts.
• Effects of temperature and concentration on reaction rates.
Enzyme Inhibition (Exercise 11)
• Enzyme inhibitors: Toxins, pharmaceuticals, and chemical warfare agents.
• Irreversible enzyme inhibition.
• Reversible enzyme inhibition.
• Competitive, mixed, and noncompetitive inhibitors.
• Kinetics of reversible enzyme inhibition.
• Reaction progress, Michaelis–Menten and Lineweaver–Burk plots.
Phosphofructokinase Regulation (Exercise 12)
1. Features Chime molecular model of phosphofructokinase (PFK).
2. Importance of PFK in the regulation of metabolism.
3. Reaction catalyzed by PFK.
4. Regulation of PFK by metabolic intermediates.
5. Molecular basis for tense (T) and relaxed (R) states of PFK.

Chapter 8: Biological Membranes
Membrane Proteins (Exercise 13)
• Surface and integral membrane proteins.
• Amino acid constraints of membrane-spanning proteins.
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• a helical membrane spanning proteins (features Chime molecular model of
bacteriorhodopsin).

• b  barrel membrane spanning proteins (features Chime molecular model of
bacterial porin protein).

Membrane Transport (Exercise 14)
1. The lipid bilayer and membrane permeability.
2. Membrane structure: Components of the lipid bilayer.
3. Facilitated membrane transport.
4. Passive vs. active membrane transport.
5. Passive transporter: Porins.
6. Ion channels.
7. Conformational transporters (uniport, symport, and antiport).
8. Conformational transport case study: Dietary glucose import.

Chapter 9: Overview of Mammalian Metabolism and Free Energy
Thermodynamics Review
• Definition of thermodynamics, introduction to field of thermodynamics.
• The first law of thermodynamics.
• The second law of thermodynamics.
• Gibbs Free Energy (G), Enthalpy (H), and Entropy (S).
• Reaction spontaneity.
• Relationship of G, H, and S.

• DG and the equilibrium constant.
Chapter 10: Glucose Metabolism

Glycolytic Enzymes (Exercise 15)
1. Structure and function of the 10 enzymes of the glycolytic pathway.
2. Features Chime molecular models of each enzyme.
3. Reaction substrates and products for each reaction.

Chapter 11: The Citric Acid Cycle
The Citric Acid Cycle (Exercise 16)
• Function of the citric acid cycle in metabolism.
• Cellular location of the citric acid cycle.
• Amphibolic nature of citric acid cycle.
• Sources of acetyl-CoA.
• Net equation of the citric acid cycle.
• The eight reactions of the citric acid cycle.
• Fate of the acetyl-CoA carbon.
• Regulation via inhibition.
• Regulation via activation.
• Aerobic and anaerobic energetics.
• Anaplerotic reactions.

Chapter 12: Oxidative Phosphorylation
Redox Reactions Review
• Definition of redox reactions, OIL RIG mnemonic.
• The half-reaction.
• Reduction potentials.
• Relationship of reduction potentials to Gibbs free energy.
Oxidative Phosphorylation (Exercise 17)

• Oxidative phosphorylation process overview.
• Mitochondrial anatomy.
• Malate-aspartate shuttle.
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• Components of the electron transport chain.
• One vs. two electron carriers.
• Complex I.
• Complex II.
• Complex III and cytochrome c.
• Complex IV.
• Overview of chemiosmotic process.

ATP Synthase (Exercise 18)
• Features Chime molecular model of ATP synthase.
• Structure and function of ATP synthase.
• Mechanism of ATP synthesis.

Chapter 13: Photosynthesis
There are no media exercises or resources for this chapter.

Chapter 14: Lipid Metabolism
Fatty Acid Metabolism (Exercise 19)
• Triacylglycerols and fatty acids.
• Linkage of fatty acids to co-enzyme A and fatty acid transport.
• Steps and enzymes of b-oxidation.
• Energy yield of b-oxidation.
• Metabolism of unsaturated fatty acids.
• Metabolism of odd-chain fatty acids.
• Metabolism of very long chain fatty acids.
• Comparison of b-oxidation to fatty acid synthesis.
• Steps and enzymes of fatty acid synthesis
• Comparison of bacterial and mammal fatty acid synthases (separate vs.

multifunctional enzymes).
Lipoproteins (Exercise 20)
• “Good” and “bad” cholesterol.
• Components of lipoproteins.
• Chylomicrons and dietary cholesterol.
• VLDL
• LDL and the link to heart attack and stroke.
• HDL: How does it function as “good cholesterol?”

Chapter 15: Nitrogen Metabolism
Enzymes of Nitrogen Metabolism (Exercise 21)
• Two enzymes of nitrogen metabolism as exemplars of enzyme channeling.
• Case study I: Tryptophan synthase (a and b subunits).
• Tunneling in proteins: Shuttling substrates between active sites.
• Case study II: Carbamoyl phosphate synthetase (four reactions, three sites

and two tunnels).
Chapter 16: Regulation of Mammalian Fuel Metabolism

Signal Transduction (Exercise 22)
• Cellular components of signal transduction pathways.
• Mechanism of signal amplification.
• G proteins.
• Adenylyl cyclase.
• Protein kinase A.

Chapter 17: DNA Replication
DNA Replication (Exercise 23)
• The “Replication Factory.”
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• Leading and lagging strand synthesis.
• Function of DNA replication proteins: Helicase, SSB protein, primase, the

sliding clamp, DNA polymerase, RNase H and DNA ligase.
DNA Polymerase (Exercise 24)
• Features Chime molecular models of DNA polymerase, active sites and

relationship to substrates.
• Replication overview.
• 3’–OH group in DNA synthesis.
• Catalysis of the DNA polymerization reaction.
• Ability of DNA polymerase to bind all DNA sequences.
• Proofreading during DNA synthesis.
• HIV reverse transcriptase.

Chapter 18: Cancer and DNA Repair
There are no media exercises or resources for this chapter.

Chapter 19: Transcription and RNA
DNA Polymerase (Exercise 24)
• Features Chime molecular models of DNA polymerase, active sites and

relationship to substrates.
• Replication overview.
• 3’–OH group in DNA synthesis.
• Catalysis of the DNA polymerization reaction.
• Ability of DNA polymerase to bind all DNA sequences.
• Proofreading during DNA synthesis.
• HIV reverse transcriptase.
DNA-Binding Proteins (Exercise 25)
• Function of DNA-binding proteins.
• Classes of DNA binding proteins.
• Case study: TATA-binding protein features Chime molecular model of

TATA-binding protein).
• Case study: The lac repressor (features Chime molecular model of lac

repressor).
• Case study: Leucine zipper (features Chime molecular model of leucine

zipper protein).
Chapter 20: Protein Synthesis

tRNA and Aminoacyl-tRNA Synthetases (Exercise 26)
• Features Chime molecular models of tRNA molecules and AARS proteins.
• Transfer RNA.
• Nonstandard bases and base pairs in tRNA.
• Aminoacyl tRNA synthetases (AARSs).
• Comparison of type-I and type-II AARSs.
• Mode of recognition of tRNA by AARSs.
• AARS amino acid binding.
The Ribosome (Exercise 27)
• Features Chime molecular models of ribosome structure.
• Subunit structure.
• The tRNA binding sites.
• Translation of the genetic code.
• Catalysis of peptide bond formation.
Proteomics Student Activity
• Background: Genome project and definition of proteomics.
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• Protein profiling.
• Rational drug design.
• Predicting protein structure.
• Protein networks.
• Future directions of the field.
Additional resources
• Complex isolation; drug targeting; fusion gene construction; cancer drug

attaching to protein; FAD protein.
• Student activity: “p53—The Tumor Protein.”
• Resources for further information.

The Essential Biochemistry Web Site vs. CD

The Essential Biochemistry CD and Web site contain identical exercises, review materials, and
molecular structure files. Student resources that will need to be updated periodically reside only
on the Essential Biochemistry Web site and require an Internet connection to view.  These
include the following:

• Web links and selected readings (in the “Resources” section)
• Portions of student projects and assignments that call upon the Internet (in the

“Activities” section)
• Items that will be updated such as text errata (in the “Resources” section)

If you are using the Essential Biochemistry CD and wish to go to a section that is featured on the
Web site such as the "Resources" section, click on the “Resources” button and you will be
automatically routed to the Essential Biochemistry Web site (provided that you have a live
Internet connection).

There are some instances where it is highly recommended that you use the CD instead of the
Web site.  Due to the large file sizes of the some of the activities and resources featured on
Essential Biochemistry, such as the molecular file structure sets (in the “Molecules” section) and
the interactive animations and structure tutorials (in the “Exercises” section), you are encouraged
to access these files from the CD rather than the Web site unless you have a very fast
(broadband) Internet connection.
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Chapter 2: Gathering and Using Online Biochemistry
Resources

With a vast array of information available for biochemistry students on the Internet, it is
imperative that you become familiar with the many online resources that can help extend and
enhance the way you learn biochemistry. As mentioned in Chapter 2, the Essential Biochemistry
Web site features an extensive set of biochemistry-related Web links and will serve as an
excellent place to start your exploration of biochemistry on the Web. These links will take you to
online resources that will be invaluable for enhancing your studies, completing class term papers,
Internet projects, or class presentations.

Unfortunately, mining through the information on the Web in an effort to find the most pertinent
biochemistry resources can be a time-consuming and sometimes frustrating activity.  This
chapter contains practical information to help you maximize your effectiveness gathering and
using online instructional resources. Included are helpful discussions on

• Web portals and search engines.
• The best search approaches.
• Framing effective queries.
• Specialized online databases.

Armed with a little information about resources available on the Internet and how to reach those
resources, you will find that gathering and using quality scientific resources can be a
straightforward and ultimately rewarding process.

Use of Web Portals and Search Engines

Although Web surfing can be interesting and occasionally useful, if you have not clearly defined
search objectives, you can end up browsing through page after page of online content that is
either not what you were initially looking for or of dubious utility.  Below are some suggestions
for honing your Internet search skills.

The Best Search Approaches

How you search for information online quite often determines how quickly you will find the
information. If you use a search engine that is all-encompassing and you use very general terms
for your search, you will receive an impossibly long list of Web sites in response. In order to
search more efficiently, and narrow the list of possible returns, you should combine two
strategies.

1.  The first search strategy is frequently overlooked: submit the query to the proper engine
for the type of information you desire. If you are looking for recent research articles on
the oxygen-binding affinity of hemoglobin, for example, then searching a journal
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database will be much more efficient than submitting a query to a general Web search
engine, for the journal database will return only journal articles.

2. The second strategy is to choose the search terms carefully so that the results obtained are
more specific to your chosen topic. Limiting the scope of the returned results can be done
by using more terms in the query, forcing words into phrases, and by using Boolean
expressions. (See “How to Frame Effective Queries,” below, for more information on
Boolean expressions.)

Using the Proper Internet Search Tool

Internet search tools vary widely in the way they gather and archive the information available on
the Web.  These tools can generally be classified into three types: search engines, Web
directories, and Web portals.  While no single search tool will serve all of your search needs,
understanding the advantages and disadvantage of each can dramatically increase the ease,
speed, and accuracy of a particular search.

Search engines take a submitted query and match it with a large database index of the contents
of the Web. Search engines use computer algorithms to perpetually “crawl” through the pages on
the Web, indexing the contents of the visited pages into their respective database. Search engines
such as HotBot (http://hotbot.lycos.com/), AltaVista (http://www.altavista.com/), and Excite
(http://www.excite.com/) get high marks for both usability and power. The well-regarded Google
(http://www.google.com/) search engine uses a novel ranking system that orders responses in
terms of how many Web sites link to each returned site. This “popularity” ranking system tends
to return higher-quality Web sites at the top of the list, so it is an excellent resource for general
searches, but might make finding an obscure Web site difficult.

Web directories such as Yahoo! (http://www.yahoo.com/) are not search engines but instead
organize Web sites into subject categories, much like the yellow pages of a phonebook.  Unlike
search engines, Web directories do not use Web crawlers to compile their index, but rather
employ human editors to ensure a quality directory.  This is an advantage for searches involving
a more general topic, but the disadvantages are that a Web portal does not cast as wide a net, and
newer Web sites take much longer to be entered into the database.

Web portals are a collection of links to Web resources for a particular subject.  They act as a
handy gateway to related Web sites. A good Web portal can give you access to resources you did
not realize existed.  The Resources section of Essential Biochemistry is an example of a
biochemistry-related Web portal, containing molecular databases, literature indexes, journals, lab
protocols, gene and protein sequencing information, etc. Another example of a useful Web portal
is the home page of the National Center for Biotechnology Information (NCBI)
(http://www.ncbi.nlm.nih.gov), which gives you access to nucleic acid and protein data, genomic
sequencing projects such as the monumental Human Genome Project, structural databases, and
literature databases. Other biochemistry Web portals might contain information on
biotechnology companies, companies that sell scientific equipment, course sites, and more.

When searching the Web for information, it pays to take the time to frame a focused query.
Your first concern should be to choose a search Web site that most closely matches what kind of
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Web sites you want returned to you. For very general searches, a Web directory such as Yahoo!
works well. To get a broader return of results, or for more obscure search terms, use a search
engine. If you would like to explore online resources by working your way from very general
topics to the more specific, Web portals and directories are excellent choices. For finding a
particular macromolecular structure, head straight to a specialized structure database such as the
Protein Data Bank. To track down a particular laboratory or scientific reference, use a literature
database such as PubMed (http://www.ncbi.nlm.nih.gov/PubMed/). Taking the capabilities,
limitations, and scope of your on-line search tool into consideration can have a tremendous
impact on how efficiently you access the information you are looking for.

How to Frame Effective Queries

To effectively mine the Web, choose the correct terms for your query and use the search engine's
advanced features to narrow the list of returned results. Using logical Boolean operators such as
"AND," "NOT," and "OR" can greatly improve the focus of returned results.

BOOLEAN OPERATORS
"AND" Narrows the search by adding a search term
"NOT" Narrows the search by excluding a search term
"OR" Widens the search by allowing a choice of search terms

The examples below illustrate the use of Boolean Operators.

"AND" Operator

By adding more terms to your search query you can dramatically increase the relevancy of
returned results. For example, if you are interested in learning about chocolate cookies,
submitting "cookie" will return way too many results to wade through. Most of them will be in
reference to Web browser cookie files, which aren't edible at all, or non-chocolate cookies such
as oatmeal. Submitting chocolate cookie will return much better results, for browser cookie files
do not have flavors, and oatmeal cookie Web sites will no longer be ranked at the top. This two-
word search asks the search engine to return results that contain both the words chocolate and
cookie. Unbeknownst to you, you have just performed a search using the Boolean operator
"AND" (chocolate AND cookie). It is important to note that submitting multiple word searches is
the same as putting “AND” between the words, and your search engine will not look for the
particular phrase of words you entered, in the order you entered them.

While "AND" phrases could be used to narrow the search so that only Web sites with
information on cookies using German chocolate are returned, to avoid getting Web sites devoted
to German bakeries or recipes for regular chocolate cookies that were handed down by
someone's German grandmother, a phrase search can be applied. A phrase search requiring
German and chocolate to be next to each other could be submitted, generally in quotes: "German
chocolate." By putting quotes around a phrase, the search engines will limit the search to return
Web sites that contain this exact phrase.

"NOT" Operator

Due to the popularity of chocolate chip cookies the results are still crowded with Web sites
devoted to this cookie, and you must still waste time trying to discern which sites contain
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information on chocolate cookies. Here is where a Boolean “NOT” operator comes in handy.
For many search engines, this is accomplished with a minus sign (-), although some will use the
NOT term between words. In Google, a focused search for chocolate cookies might then look
like chocolate cookie–chip. This now gets rid of those imposter chocolate chip cookies.

"OR" Operator

If you just wanted to know the relative amount of chocolate present in cookies and cake, you
could use the Boolean “OR” operator to widen your search a bit and get all of this information at
once: chocolate cookie “OR” cake. However, the “OR” operator is not available for many search
engines.

Wildcard Operator

A wildcard is used to open up searches to find Websites for terms that have similar spelling or
common characters. An asterisk (*) is commonly used as a wildcard character. For example, you
could find information on cooking with chocolate, chocolate cookbooks, famous chocolate
cooks, and chocolate cookies by specifying “chocolate cook* where the wildcard will stand in
for the different endings after “cook.” Wildcards can also help you if you are unsure of the
spelling of some terms.

Some search engines have other search modifiers, such as the ability to limit the search to only
get returns in a particular language. However, for most searches, Boolean expressions and phrase
terms are all you will need to successfully tailor your search. The use of these query modifiers
for three common search engines is summarized below:

ALTA VISTA GOOGLE YAHOO!

Boolean
“AND”

space
chocolate cookie

space
chocolate cookie

space
chocolate cookie

Boolean
“OR”

No OR
chocolate cookie OR cake

No

Boolean
“NOT”

-
chocolate cookie -chip

-
chocolate cookie -chip

-
chocolate cookie
-chip

Wildcard *
chocolate cook*

No *
chocolate cook*

Phrase search “quotes”
“German chocolate”

“quotes”
“German chocolate”

“quotes”
“German
chocolate”

Specialized Online Databases

Gene Databases

If it is a gene you are looking for, there is really only one place to go–GenBank. Administered
through the NCBI (http://www.ncbi.nlm.nih.gov/), GenBank is a collection of all publicly
available DNA sequences.  GenBank works in cooperation with sequence data collected by the



The Essential Biochemistry Handbook for Interactive Learning
By Science Technologies

Page 33

European Molecular Biology Laboratories (EMBL) and the DNA Databank of Japan (DDBJ).
The databank is searchable in several ways, either by keyword, or using the “BLAST” (Basic
Local Alignment Search Tool) algorithm, which allows you to use snippets of nucleic acid or
protein sequence to find a homologous sequence in the database.

To access all the data released by genomic sequencing efforts, it is best to head for the Web site
of the particular genome sequence of interest. The TIGR (The Institute for Genomic Research)
Web site (www.tigr.org/tdb) is a good Web portal with links to data contained on-line in
completed and in-progress genomic sequencing projects. Many of these genome projects are
administered by TIGR itself, although it does provide links to other sequencing projects around
the globe. The TIGR site has information on DNA and protein sequences, as well as data on the
expression, cellular role, protein family, and taxonomy of genes from the organisms being
sequenced. A less comprehensive site is the Sanger Centre (www.sanger.ac.uk).  The publicly
funded human genome project data and tools are available free through the NCBI. Like
GenBank, the data contained in all of these sites is fully searchable.

Molecular Structure Databases

Using three-dimensional models of biomolecules is critical to helping you understand how these
molecules function in an organism.  Accessing molecular models will aid you in understanding
enzyme catalysis and the relationship between structure and protein function. The number of
molecules whose complete structure has been experimentally determined is increasing daily, and
this data is accessible online via several molecular structure databases. The raw data from these
structural coordinate files is derived predominantly from X-ray crystallography or NMR
analysis, both of which can provide the coordinates in three-dimensional space for all of the
atoms that make up these complex macromolecules.

Molecular visualization programs (such as Chime and RasMol) take the molecular coordinates
and provide the means to understand the molecules at a number of different levels, by allowing
you to manipulate and explore biomolecules in a simulated 3-D environment. For instance, a
molecule viewed in space filling mode gives an appreciation for the overall shape of the
molecule, whether it be globular, sheet-like, lobed, or fibrous. In a ribbon representation of a
protein, the secondary structural elements that make up the protein become readily apparent. In
other modes such as ball and stick, the interior structure of a protein or nucleic acid is visible.
We can see what parts of a molecule are in close proximity and we can explore potential
interactions such as ionic and hydrogen bonding possibilities. One can even slice through the
middle of a molecule and look, for example, at the distribution of different kinds of amino acids
(hydrophilic and hydrophobic) in the interior and on the surface of a protein. Some examples of
the various modes of presentation such as “backbone,” “wireframe,” “ball and stick,” and
“spacefill” are shown for DNA in the following diagram:
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The Protein Data Bank is the definitive collection of public data for biological macromolecules.
Files with the residue and 3-D structure coordinates for macromolecules can be downloaded and
subsequently manipulated by using RasMol or Chime.  Visit the Protein Data bank at
http://www.rcsb.org/pdb/.

The Molecular Modeling Database (MMDB), administered by the NCBI, is a similar database of
experimentally determined biopolymer structures, but with the added bonus of tools designed to
analyze the molecules. The database utilizes Cn3-D (“see in 3-D”), a three-dimensional structure
viewer that allows the linear sequence and the three-dimensional structure of the molecule to be
viewed simultaneously. This program is available for download through the MMDB site.
Another advantage of MMDB is that the molecular data is cross-linked to bibliographic
information, sequence databases, and taxonomy resources at NCBI.

There are several databases specializing in nucleic acids. The Nucleic Acid Database Project, or
NDB (http://ndb-mirror-2.rutgers.edu) is a searchable site that contains structural data on nucleic
acids and nucleic acid-protein complexes, as well as software for nucleic acid analysis and a nice
nucleic acid tutorial. An RNA-oriented site is RNABase (http://www.rnabase.org), which
purports to be the only site with complete representation of all publicly available RNA
structures.

Scientific Literature Databases

Whether you are interested in finding out more about an area of biochemical research, writing a
biochemistry term paper, or are getting background information for a student poster presentation,
you need to search through scientific literature to find out what is known in the field. With the
thousands of journals available, how can you find the ideal information? Literature databases that
allow you to search for scientific articles by subject, keyword, or author can be the answer to
your research needs.

Be aware that some of these literature databases require subscriptions and therefore might not be
available for you to access from your home Internet connection. Luckily, most college libraries
have subscriptions to scientific literature databases. Take a trip to the university library to find
out what kind of electronic databases can be accessed from their terminals. This may be a
“virtual” trip if your library allows you to access these subscription databases from an off-
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campus computer through the library homepage. Remember, however, that university
subscriptions to Web sites require that requests for their services be made from the university. If
you are off-campus and do not have Internet access directly from the university, you can only
take advantage of library subscriptions if you are connected via a university server. Generally
this can be accomplished through what is called “proxy” access, which requires a special log-in
name and password provided by the university to individual users. Contact your university's Web
services department to arrange this type of access.

One of the best databases for searching the biomedical literature is Medline. It contains 11
million citations, from over 4,000 journals, covering medicine, healthcare, and veterinary
medicine, as well as preclinical sciences such as biochemistry, immunology, genetics, and
molecular biology. Best of all, access to all this information is open to the public through a
database called PubMed, a service of the National Library of Medicine. PubMed is also serviced
at NCBI:  http://www.ncbi.nlm.nih.gov/PubMed/.

Although PubMed does not provide you with the “full-text” access (meaning you do not have
access to the entire article or figures), it provides article title, authors, citation information (the
journal and issue that contains the article), and usually an abstract (short synopsis) of the article.
With this information, you can find the full-length article, either via an electronic subscription, or
by obtaining a physical copy of the journal at the university library.

PubMed does, however, have "full-text" links to many journal Web sites that are able to display
their articles on the Web. If you are searching from a library terminal and your library has an
electronic subscription to a journal with online content, you will be able to view the full content
or print out an exact copy of that article as a PDF file.

One useful additional feature of PubMed, called “Cubby,” allows you to save your searches so
you can update the search at a later date. Cubby allows you to perform searches using your saved
search parameters and returns current, updated matches to your query, thereby keeping you
current on topics you are interested in. You can even check to see if any new articles have been
entered into the database with those search parameters, using the “what’s new?” function of
Cubby.

Another freely accessible abstract database is Agricola (for Agriculture on line access), a
database that is a service of the National Agricultural Library. Agricola can be found online at
http://www.nal.usda.gov/ag98/. This is an agriculturally oriented database that can be searched
just like Medline. This resource may be useful if you are creating a presentation on crop plants or
fungi, for example.

Abstract databases such as Biological Abstracts are easy to use with keyword search options, and
will give you at least citation information and often the article abstract. For those journals that
require subscriptions, check with your institution's librarians for access information. Once you
have gathered your references, have read through the abstracts, and have picked the articles to
read in detail, you are ready to get the articles themselves. As with a PubMed search, you may be
able to download the articles you need online, otherwise you will have to track them down in the
stacks at the library.
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Online Biochemistry Journals

More and more journals are making their articles available online. However, access to a journal’s
site is often limited unless you have a subscription giving you full access to the site. But even
without a subscription, a journal site can be quite useful, allowing access to its table of contents
and abstracts, and often making available other services or content such as job classifieds and
information relating new developments in science.

There are also full-text databases that allow you to download the article of your choice from any
of the journals in the collection. Services such as Academic Universe, with articles from over
4,000 periodicals available online, and Elsevier Ejournal Collection, containing over 1,000
journals with full-text access, can get you far along in your research. Again, these full-text
services require subscriptions, so you will need to check with your university library in order to
determine if they have access to the journal or article that interests you.

Searching Patent Literature

Want to know if the human telomerase gene has been patented? Need to know when the patent
on Prozac expires? For information on patents granted in the United States, check out the U.S.
Patent and Trademark Office Patent Database at http://www.uspto.gov/patft/. This site allows
you to view and print out full copies of grants patented since January of 1976, and published
applications for patents. The patent site is searchable and updated weekly, so entering your
keywords into a their search engine will generate a current list of patents on the subject for which
you are researching. There is also information available for patents issued before 1976, but you
will need the number of the patent for which you are looking to access these files. If you are
interested in international patents, visit the European patent Web site, which has coverage of
patents issued in European countries as well as information on worldwide patents. You can
access the European site at http://ep.espacenet.com.
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Chapter 3: Class Projects that Make Extensive Use of
Online Resources

The Internet originated from the research and development needs of the U.S. military–industrial
complex as a computer network. It was designed to foster scientific collaboration and was
utilized primarily by researchers. In the interest of expanding the frontiers of knowledge,
scientists have been ahead of the curve in establishing and maintaining openly available Web
resources and tools for furthering research. Keeping true to the ideal of scientific cooperation,
scientists stock the Internet with a vast array of biochemistry resources. Besides their obvious
utility to researchers, these online biochemistry tools can also be very useful to students.

NCBI: A Good Place to Start

To facilitate the use of online resources for class projects, we have provided a list of useful
structure and sequence database resources in Chapter 2. However, the National Center for
Biotechnology Information (NCBI) Web site is a good starting point, offering a broad spectrum
of centralized biochemistry resources (http://www.ncbi.nim.nih.gov/).  The resources available at
the NCBI Web site include the following:

• PubMed—Life Science bibliographical database.
• Entrez Nucleotide—GenBank nucleotide sequence database.
• Entrez Protein—Protein sequence databank.
• BLAST—Alignment search tool for proteins and nucleic acids (genes).
• Structure—Protein database of three-dimensional macromolecular structures.

The resources listed above offer a world of possibilities for classroom assignments and projects.
Consider, for example, how you could use the Web resources to complete a project on the topic
of HIV and drug resistance:

1. Use PubMed to look up journal articles to investigate and summarize the leading research
on new drugs being developed for HIV.

2. Next, investigate the variability of HIV by performing BLAST searches for the HIV
genome and align the sequences of different strains of the virus to get an idea of the
hypervariability of the virus.

3. Then, using BLAST protein sequence alignments, you could determine which amino
acids of HIV Reverse Transcriptase and HIV protease seem to confer resistance to the
popular current therapies.

4. Finally, you could obtain the structures from the protein database and illustrate these
selected amino acids in a presentation to the class using Chime or RasMol. (See Chapter
5: Implementing Outside Multimedia Materials into Class Presentations, for more
information.)
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Chapter 4: Creating and Implementing Effective
Electronic and Multimedia Presentations

Taking the First Steps in Implementing Multimedia

If you have been assigned to give an in-class presentation of a biochemical topic, you must
consider what the best way is for you to convey the information you will be presenting. In many
cases, the most efficient and informative method of reaching your audience is through
multimedia presentation techniques. Instructional multimedia is a mix of traditional and
electronic media, combining text, graphics, audio, video, and animations to provide a varied
instructional environment to your audience that utilizes and/or appeal to multiple senses at once.
Furthermore, the use of multimedia resources such as animated processes, three-dimensional
structures, and captivating video clips can be an outstanding way of engaging your audience in a
topic.

While the many advantages of instructional multimedia make it sound terrific in theory, there is
often concern about the practical implications of implementing instructional technologies in a
presentation. If this process is new to you, you will undoubtedly encounter a bit of a learning
curve as you familiarize yourself with the equipment and investigate the best techniques to
utilize instructional technologies. This is to be expected. Be patient and stick with it.

Creating an effective multimedia presentation requires a fair amount of advance planning, a dash
of design know-how, and a moderate amount of technical competence. Consider the following
chapter “everything you ever wanted to know about creating and delivering multimedia
presentations but were afraid to ask.”  In the pages that follow, we provide a practical overview
of multimedia presentation creation, including planning the storyboard, using presentation
software, effective graphics design, posting the presentation on the Internet, and much more.

Planning and Storyboarding the Presentation

Before delving into the job of making an electronic presentation, remember that every good
presentation requires careful planning and proper development. All the bells and whistles of
cutting edge technology cannot transform a dull or poorly executed presentation into something
spectacular (all flash and no substance). So, before you get carried away with technology, take
the proper time to outline your objectives and lay out a development plan. Think of your
presentation as a story. If the story does not flow smoothly and logically, your audience will lose
interest or become confused, and all of your hard work will be for naught. Therefore, start by
making an outline of your presentation that includes an introduction, a conclusion, and the main
points you intend to use as support for your topic, then choose the most appropriate media to
present the concept(s).
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While it can be tempting to postpone the planning of the visual “look and feel” of the
presentation, assuming it will fall into place as you piece the presentation together, this is a big
mistake. Because an electronic presentation consists mainly of a series of images, you should
determine the “look and feel” and the functionality of the presentation early in the process and
make some rough sketches that you will later use as a guide when you actually sit down at the
computer to produce the presentation. The resulting storyboard will give you a preview of what
your audiences will witness, and expose areas in which media or content is lacking.

Technology as a Tool

As mentioned above, students can easily fall into the trap of depending on technology to “wow”
the audience (and their instructor) instead of creating a thoughtful and properly integrated
presentation. Many instructors, aware of this tendency, will be paying particular attention to the
content of a more flashy presentation, in order to assure that the student has done the necessary
academic work.

Instructional multimedia should be used to make your presentation more effective. If the
technology is too intrusive or distracting to the audience, it will certainly detract from, rather
than contribute to, the instructional value of your presentation. Be wary of using multimedia for
its own sake, for its use should be justified. Think carefully about each of the topical sections of
your electronic presentation and utilize only the technology that truly helps convey the points
you wish to make. For example, using three-dimensional structures of proteins complexed with
DNA is extremely valuable in discussions of transcription factors and how they interact with
DNA.  However, in a discussion of the metabolism of a particular amino acid, a three-
dimensional, rotating structure of the particular amino acid is far less useful to your audience
than a simple transparency identifying each carbon or functional group on a drawn structure and
which catalytic step it was added in its biosynthesis.

Presentation Software

Presentation software allows you to organize and compile the multiple images of your electronic
presentation into a single, digital file. Presentations made this way are very flexible, making
them easy to rearrange and change at the last minute, and without any of the hassles involved
with slides and transparencies. As such, producing a digital presentation using software designed
for this task is highly recommended to students.

Microsoft PowerPoint is perhaps the most popular computer presentation software. Similar
programs, such as Corel Presentations or Apple Keynote, have many of the same features as
PowerPoint. These programs allow you to quickly design a digital “slide show” that can be
presented in one of three ways: projected from the computer using a digital projector, converted
to true slides, or printed onto transparencies. A variety of preset color and layout schemes are
available that you can use as a template to give your slides a consistent look, or you can design
your own. The presentation programs also allow you to import photos, animations, and videos to
enhance your presentation, and they offer a variety of nice visual tricks such as moving text,
screen wipes, and fades to move from bulleted point to bulleted point and slide to slide.
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If you are competent with Web design, you can also produce your presentation as a collection of
Web pages and present your lecture using a Web browser instead of the presentation applications
discussed above. Simply compose or import your presentation into a Web authoring program
such as Microsoft FrontPage, Adobe GoLive, or Macromedia DreamWeaver, and save the
resulting HTML pages into a folder on the hard drive of the computer you will be using to
present or onto a CD.  When composing each HTML page, make sure to incorporate "forward"
and "back" links that allow you to move linearly through your HTML presentation. Also, for
nonlinear navigation, make sure to put a link to a presentation index page, which contains a list
of the titles of every page, with each title hyperlinked to the respective pages of your
presentation. Producing your presentation as HTML does limit you using a digital projector, for
the resolution of the graphics will be too poor to print. However, presentations written in HTML
are in many ways superior to PowerPoint presentations for biochemistry presentations, for you
can include Web-based media such as Chime-based 3-D structure pages, Flash and GIF
animations, as well as retaining the text, graphic, and movie capabilities of a traditional
PowerPoint presentation. Once you have settled on effective designs for your browser-based
presentations, be sure to save these pages as templates for future use. To present your Web page
in class, first open your Web browser. From within the browser, open the first page of your
HTML presentation.

Effective Design Practices

While your fellow students and your instructor do not expect you to be professional multimedia
or graphic designer, there are some general design rules to consider when creating electronic or
multimedia presentations that, when well heeded, will make your presentation much more
effective.

1.  Clarity

The first rule in developing any presentation is to assure that the layout is clear and the text and
graphics are large and simple enough to be visible from a distance. The fonts should be large
enough to be seen by the entire audience. For an electronic presentation it is typically best to use
a minimum of 24-point font for titles and at least 18-point font for body text. In general, sans-
serif fonts (fonts like Arial or Helvetica that lack the short lines stemming from the upper and
lower ends of the strokes of a letter) are better choices for multimedia presentations than serif
fonts (Times, Times New Roman, or Courier), as they are usually easier to read from a distance.

2.  Keep Words and Phrases Short

The presentation is one time when incomplete sentences are welcomed.  If audience members are
trying to decipher a detailed figure or reading large amounts of text, they have a tendency to tune
out your voice.  Some of the most effective presentations, therefore, use a bulleted format to
emphasize topics and provide an organization of points for the audience. Not only will this
approach help audience members by highlighting the key issues, it will help you in your delivery
of the material because your main points will be clearly summarized.
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3.  Be Consistent with Fonts and Bullets

The use of more than two or three font types in a presentation can confuse and distract your
viewers. Assure that all of your headers use the same font type, size, and style (normal, italic,
bold, or underline). Likewise, stick with a consistent lettering style in the body text.

The use of bullets in multimedia presentations can be a highly effective way of drawing your
audience’s attention to the main points of your discussion. Bear in mind, however, that you
should be consistent with respect to the bullet type you use in your presentation. If you use dots
for your bullet list in one slide, for example, stick with that same format for any other bulleted
lists.

4.  Avoid Clutter in Presentational Design

Keep your slides visually simple. Overly complicated figures or diagrams distract and frustrate
the audience.  Keep both text and illustrations large and simple for easy legibility.

5.  Some Tips on Backgrounds

A simple background can add some visual interest to a presentation; however, avoid the
temptation to use an overly fancy or detailed background, as fussy backgrounds have a tendency
to clutter the screen and distract from the presentation.

If you intend to create paper copies of your presentation to distribute to audience members, you
must assure that your copies are clear and legible. To save yourself from depleting your printer
ink or toner, and to avoid having your print quality compromised by dark, messy copy smudges,
either use a white background on your presentation or investigate whether your presentation
package has the option of printing a copy of the screens with the background color turned off.

6.  Assuring Good Contrast between Background Colors and Text

Many design professionals have lived by some variation of the following design doctrine: "the
first color is white, the second color is black, the third is red." White, being the brightest of
colors, should be used a great deal in multimedia design, and is considered by many graphic
designers to be the top background color choice.  Because black has the best contrast to white, it
is excellent for text. While you may wish to create a presentation with striking colors such as
bright yellow or green or orange, beware that these colors are usually difficult to read. Red, on
the other hand, provides outstanding contrast with both white and black and is the perennial
favorite for adding a dash of color to a presentation. This is not to say that you cannot
successfully create a presentation unless you use white, black, and red, just that you will need to
proceed with a bit of caution if you choose other color combinations. Remember, your ultimate
goal is to communicate effectively, and legibility, therefore, is crucial.

7.  Transitions

Skillful use of transitions can enhance a presentation tremendously. Many presentation packages
offer various types of transition possibilities. Again, it is best to think simple. The transitions
between slides should be smooth and should not detract from the flow of the presentation. It
often works best to stick with one type of transition for the entire presentation.
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8.  Using Journal Article Illustrations Effectively in Presentations

It is likely that a science presentation you create for a college class will include some data from
journal articles. Your first impulse may be to just copy the figure or table onto an overhead or
into PowerPoint and use that in your presentation. However, the print is often too small to make
an effective overhead and/or there is usually so much data that it would be difficult for an
audience member to focus on the specific point(s) you are trying to make. If this is the case, it is
better to take just the part of the table you need to make your point and recreate a larger, simpler
version yourself, being sure to credit the source of the data. For all these visuals, your goal in
adapting journal article illustrations to be used in your electronic presentation is to ensure that
your simplified renditions of the original illustrations are just as effective as overheads or
electronic slides as they were on original the printed page. If you import pictures from the
journal article such as photographs of raw experimental data or schematics of molecules, the
resolution of your copy should be high enough so that the important parts of the picture are not
lost. In general, the resolution of pictures to be displayed via electronic projector should be 72
dots per inch (dpi). (If the pictures will be printed out, the standard resolution is 300 dpi.)

Posting your Presentation on the Internet

Instructors often want to share the hard work of their students with the world by publishing their
presentations on the Web, and may ask you to provide your presentation in HTML format.
Fortunately, presentation packages like PowerPoint, and even most popular word processing
programs such as Microsoft Word have options to save your project in an “Internet ready
format” such as HTML. This makes it possible to publish your slide show with just a few clicks
of the mouse. These options will prepare your slide show to be posted directly onto a Web site,
without any complicated programming on your part.

• In PowerPoint, choose File ‡ Save as Web page. Click there and follow the
directions to choose the options you want before saving the show in an HTML
format.

• Corel Presentations has an “Internet publisher” option that will take you through
selecting options before it formats your slide show as HTML.

• MS Word allows you to save in HTML by choosing File ‡ Save as HTML.

Once you have given your presentation in this form to your instructor, they can upload it to their
Internet server. Make sure to also provide our presentation's original files to your instructor, so
that they may grab portions of your presentation for their own use in subsequent classes, and can
print the material at a higher resolution than can be obtained with files saved as HTML.
Incidentally, many presentation programs have options available that make it possible to
distribute slide shows by disk or as email attachments. Users of Mac OS X also should note that
from within any program they can output the file as a PDF (for posting to the Web and viewing
through the Adobe Acrobat browser plug-in) simply by selecting this option in their print
options.
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Mixing it Up: Using Electronic Projection and Other Media in Your
Presentations

Just because you have a fabulous PowerPoint presentation does not mean that you should feel
chained to the computer. Use the resources available to their best effect, and do not be afraid to
mix it up if it will add to the effectiveness of your presentation. For instance, there might be a
point you could best make by switching from your multimedia presentation to an overhead
transparency on which you can draw to emphasize your point. The chalkboard and whiteboard
might be other good options. Even if you do not originally plan to use the projector, chalkboard,
or whiteboard in your presentation, it is essential to have a supply of chalk, overhead pens, a
blank transparency or two, and/or whiteboard markers on hand to respond to any questions
received from audience members.

Proper Preparation and Delivery of the Presentation

Some Words about Timing

Critical to an effective presentation is having the proper amount of material to cover for the time
you are allotted, which will usually be given to you beforehand by your instructor. While you
want to fill most, if not all, of your allotted time with your presentation and some follow up
questions, you do not want your talk to run long. It is essential, therefore, that well before the
delivery of your presentation you assess how long the talk will run and assure that it will fit in
the presentation time allotted. One useful rule of thumb in estimating the length of a presentation
is to consider approximately one visual aid per minute of speaking time. Thus, if you need to
give a 20-minute presentation, you will need about 20 slides. If you have so much information
that you need 50 slides to fit it all, or your 20 slides are so packed with information that they are
cluttered and illegible, you will likely need to step back and refocus your presentation.

Practice, Practice, Practice

Once you have finished developing your electronic presentation, allow sufficient time to practice
your talk and determine how you will handle the equipment.  While you may be tempted not to
physically rehearse your presentation, doing a practice run with all the necessary multimedia
equipment will help you determine if you know how to properly set up and operate the
equipment so your final talk runs smoothly.  (See Chapter 6: “Using Presentation Equipment,”
for a comprehensive guide to using and troubleshooting the most common multimedia
equipment.)  Practice synchronizing the narration of your talk while running through the
multimedia presentation.  If your slides succinctly summarize your main points, with enough
practice you will find that you need few, if any, additional notes to deliver the presentation.
Another advantage of this is that it will free you up to maintain eye contact with your audience,
which is always more effective than reading off your notes.

Hard Copies and Handouts

A simple handout given prior to your presentation outlining the main points of your discussion
can be an excellent way to remind attendees of your presentation.  Of course, how detailed and
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intricate your handouts are depends on the nature and objectives of your presentation. While
handing out hard copies of your entire presentation is expensive and can actually be distracting
to your audience members, a single sheet with a well-written abstract or summary is usually very
appropriate. A handout is also an excellent way to list references for your topic, such as books,
journal articles, or even Web sites, if appropriate.

Poster Presentations

The keyword to remember when preparing posters is “BIG!”  Your poster will be read from a
distance, and therefore needs to be clearly visible from three feet away.  There are two ways to
make handsome, effective posters:

1. You can create page-size individual panels (with a word processing program or a
presentation software such as PowerPoint) that you print out and back on hard poster
board.  You can either leave the poster board in one piece, or use a sharp knife to cut
poster board into pieces slightly larger than each panel.  The latter method makes you
poster easier to transport and cover for protection from the elements.  Be sure to choose a
poster board color that is easy on the eyes, as overly bright borders can be a distraction
for those trying to read your poster. (See "Effective Design Practices," above, for
additional color and formatting tips.)

2. A second option is to create the entire poster digitally, in one piece.  Before you do this,
check with your local copy shop or university printing center for the availability and cost
of using special printers that can print poster-size (3 feet wide or greater) pages.  Once
you know what size poster you can print, you create the poster as one giant graphic.  In a
program such as PowerPoint, the poster could be designed as a giant "slide" by setting the
size of the slide to the poster dimensions.  You can then import images (from the Internet,
digital cameras or scans) and add text captions.  You will need to use the “zoom” feature
to work on the poster, because the image of the poster on the computer screen will be so
small that you will not be able to tell what you are doing otherwise.  Once printed out,
you can even have the entire thing laminated for protection.  An example is provided
below:
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Whichever way you end up making your poster, remember to use figures that are easy to see
from far away.  Provide descriptive captions with each of your figures, but keep the text brief
and to the point.  Any text should be easy to read from about 3 feet away, which means the font
should be sized as large as possible, and use bold typeface where appropriate.  Include a brief,
easy to read introduction and conclusion, along with appropriate references.
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Chapter 5: Implementing Outside Multimedia Materials
into Class Projects

There are a tremendous amount of multimedia materials available on the Web or on your
Essential Biochemistry CD that can be used in class presentations, term papers, or projects. For
biochemistry in particular, animations and molecular structures can be used very effectively.
This chapter provides you with practical steps on integrating scientific multimedia obtained from
the Web into your presentation or term paper.

Instructional Animations

Animations are much more useful than simple, static graphics for presenting dynamic
biochemistry processes such as the movement of a motor protein or the construction of new
proteins during translation. Below are two common types of animations found on the Web, and
how to obtain them for your own use.

GIF Animations

Downloading simple animations from the Web for use in your presentation is usually a snap.
Animated GIFs are the simplest form of animation, and are also the easiest to acquire. The
procedure for downloading an animated GIF is the same as for any other Web graphic: in your
browser simply control-click or click-and-hold (Mac) or right-button-click (PC) on the graphic
and choose Save this Image as… from the contextual menu that pops up.  For display in class,
simply load the graphic into your browser (dragging the file into an open browser window is the
easiest way). If you include someone else's animation in your presentation, make sure you give
appropriate credit to the developer of the animation and do not represent the work as your own.

Flash Animations

The best way to obtain a Flash animation for use in a presentation is to contact the author or
Webmaster of the Web site on which you found the animation and ask if he or she will send you
the Flash file containing the animation. If the author fails to respond, downloading Flash
animations directly from the site generally requires some effort. Older Flash animations can be
saved to your hard drive using the Flash contextual menu. With your browser viewing the
desired animation, control-click (Mac) or right-button-click (PC) on the animation to bring up
the menu. If you are lucky you will see an option to Save as… Usually, however, more sleuthing
is required. Fortunately, all recently viewed graphics, media, and Web pages are stored in the
browser's cache folder for easy access in case you revisit the site a short time after initially
viewing it. The easiest way to recover the Flash animation, which is stored as a “.swf “
(Shockwave format) file, is to open your browser's cache folder after viewing the animation and
retrieve the most recently modified file ending in ".swf".  The cache files are given generic
names, but their three or four-letter file suffixes are always present to help you find what you
need.  You can find where Netscape stores its cache folder from within the open browser by
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selecting Edit ‡ Preferences, then selecting the Advanced category Cache. After you have
identified the file in the cache folder, copy the file to a folder on your hard drive and rename it,
preserving the ".swf" suffix.  For your presentation, simply open the .swf file from within your
browser (with the Flash plug-in installed).

Molecular Structure in 3-D

Computer-generated molecular models that can be manipulated in three dimensions are a boon to
any presentation that involves a discussion of biomolecular structure. In order to help you utilize
this type of technology effectively, this section of the handbook covers effective uses of
molecular visualization programs in a presentation and provides general guidelines for their use
as well as specific examples and tutorials.

Molecular Structures

As previously discussed, the “Molecules” section of the Essential Biochemistry CD contains
three-dimensional images of most of the molecules discussed in the text, from small molecules
like water to macromolecules such as antibodies and tRNA. Other examples include hemoglobin,
myoglobin, and enzymes such as hexokinase. The numerous molecular structures available in
Essential Biochemistry are organized by chapter for easy reference.

If you are interested in showing a molecular model during lecture that is not found on the
Essential Biochemistry CD/Web site, you will need to search one of the molecular structure
databases found on the Web. For a list of good places to search for and download the files you
are interested in, see the subsection on Molecular Structure Databases in Chapter 3.

You do not really need to know anything about the contents of the coordinate files to be able to
use them effectively.  For your information, these files are simply a text list of each atom and its
coordinates in three-dimensional space (a list of x, y, and z values), and possibly some
information on how the program should connect the atoms with bonds.  There are a number of
molecular coordinate file formats, but the most common ones you will run into are PDB and
XYZ formats, which can be identified by the “.pdb” and “.xyz” suffix in their filenames.
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For example, the PDB file for urea and the XYZ file for succinate are shown below:

PDB File for urea:

COMPND Urea
REMARK [NH2][C](=[O])[NH2]
ATOM      1  N    1     0.982  -0.545  -0.519
ATOM      2  C    1     0.059   0.148   0.141
ATOM      3  O    1     0.403   1.018   0.969
ATOM      4  N    1    -1.232  -0.085  -0.081
ATOM      5  H    1     1.962  -0.368  -0.350
ATOM      6  H    1     0.704  -1.248  -1.188
ATOM      7  H    1    -1.934   0.441   0.420
ATOM      8  H    1    -1.510  -0.788  -0.750
TER
CONECT    1    2    5    6    0
CONECT    2    1    3    4    0
CONECT    3    2    0    0    0
CONECT    4    2    7    8    0

XYZ File for succinate:

12
C4H4O4
O    0.0021   -0.0041    0.0020
C   -0.0145    1.2192    0.0087
O    1.0366    1.8453    0.0021
C   -1.3297    1.9549    0.0190
C   -2.4790    0.9450    0.0189
C   -3.7942    1.6806    0.0292
O   -4.8454    1.0546    0.0308
O   -3.8108    2.9039    0.0359
H   -1.3917    2.5759    0.9127
H   -1.4002    2.5855   -0.8673
H   -2.4170    0.3240   -0.8747
H   -2.4086    0.3143    0.9052

Molecular Visualization Programs

Once you have obtained the desired three-dimensional molecular coordinate files from Essential
Biochemistry or on the Web, there are a number of molecular visualization programs available
for both Macintosh and Windows PCs that will allow you to present its structural characteristics
to your audience.  While many of these programs are quite excellent, RasMol and Chime are
preferable as they are freely available; run equivalently on both Macintosh and PC operating
system (OS) platforms, offer simple script-recording capabilities, and are commonly used in the
classroom.  RasMol is a freestanding program, while Chime is a plug-in that runs from within
your Web browser.  Because Chime was originally derived from RasMol, both programs are
very similar.

These molecular visualization programs can be downloaded from their respective Web sites:

PROGRAM AUTHOR WEB SITE
Chime MDL www.mdli.com
RasMol Roger Sayle http://www.bernstein-plus-sons.com/software/rasmol/

While you are visiting the Web sites supporting these programs, be sure to download the
instruction manuals as well. For extensive information on both Chime and RasMol, including
obtaining the programs, installing them, learning how to use them, and some examples of their
use, visit the excellent "RasMol and Chime Home Page" maintained by Eric Martz at
http://www.umass.edu/microbio/rasmol/.

RasMol

The freestanding program RasMol is simple to get up and running, and for basic functionality
has some easy-to-use pull-down menus. However, for more specific or advanced molecular
display options, RasMol is not very user-friendly because its powerful features are only
accessible from a command-line interface (meaning commands must be typed into a second
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“command window”). Nevertheless, once you become proficient at issuing RasMol commands,
RasMol is of great use for developing presentations on biomolecular structure.

One of the best features of RasMol is that it allows you to record your manipulations of a
molecule and save them as a script that can then be run during a presentation. Also, because you
are typing in commands, RasMol allows you to make very specific selections within a structure;
for example, you could easily select amino acids 45–67 and glycine 238 in a protein structure,
then color them red to make them stand out for a discussion on the importance of these residues.

Chime

Chemscape Chime is a plug-in whose functions are accessed from within a Web browser such as
Netscape. In other words, if you have Chime installed in your browser and open a Web page
with an embedded molecular coordinate file (or the molecular coordinate file directly), the
molecule will be displayed in the browser window like any other graphic or animation. Because
it is derived from RasMol, RasMol’s basic functionality is still present within Chime, such as the
way the molecules are displayed, rotated, translated, etc. Unlike RasMol, Chime does not use a
separate command line window, so any molecule being viewed can only be manipulated using
Chime’s pull-down menus. However, Chime’s menu-driven commands are far more extensive
than RasMol’s, in effect replacing any need for a command line to issue the more powerful
commands. Once you have become proficient with Chime’s pull-down menu, the only time you
will truly miss having a command line is when attempting to issue very specific selections. For
example, Chime allows you to select all of the basic amino acids or all of the serine residues of a
protein using its pull-down menu. However, while you can make specific selections (like in the
previous example of amino acids 45–57 and glycine 238), the only way to do so is using tedious
handpicking of these amino acids with the mouse on the displayed structure. This is certainly not
conducive to presentation  (under pressure) in front of an audience.

Keep in mind that Chime (version 2.6) is only fully compatible with Netscape version 4. If
installed into Internet Explorer, Chime will load molecules and allow you to manipulate them,
but will have trouble running some scripted tutorials, such as those found in Essential
Biochemistry or ones you script yourself. You might experience limited success with Chime
using other browsers such as newer versions of Netscape or Mozilla.

Other Molecular Visualization Resources

In addition to RasMol and Chime, another good resource for molecular visualization is a
program called Protein Explorer (also available from the "RasMol and Chime Home Page.")
This program is an amalgam of HTML, Chime, and JavaScript.  Protein Explorer has all the
advantages of Chime as well as some additional features, such as a RasMol-style command line.
Protein Explorer is highly recommended for self-exploration outside of class, and can be very
useful for presentations as well. For in-class presentation, however, its interface takes up
valuable screen real estate that could be otherwise used to display the molecule at a larger size.

If you would like to explore additional molecular visualization resources, visit the “Resources”
section of Essential Biochemistry.  In addition to providing links to Chime, RasMol, and Protein
Explorer-related sites, the “Resources” section contains links to other interesting and useful
molecular visualization resources. These links will be updated as new tools become available.
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Molecular Visualization Quick Tutorials

Although the substantial resources on these molecular visualization programs can be found at the
RasMol and Chime Home Page, MDL’s Web site, and RasMol’s download Web site, try your
hand at the “Quick Tutorials” presented below to get you up and running with these programs as
soon as possible. Also, be sure to visit the RasMol and Chime Home Page for a more thorough
“quick start.” If you would like to investigate the full potential of RasMol, you can obtain the
RasMol manual from http://www.bernstein-plus-sons.com/software/rasmol.

RasMol Quick Tutorial

1. Download and install the correct RasMol version for your computer.
2. Launch the program.  You will see a black-filled window with nothing in it.

3. Load a molecule that came with the program or one you obtained from the Web
(RasMol includes the “Cro.pdb” file).

4. Use the below commands to manipulate the molecule. Hold down the keys indicated
while you drag to get the desired action. Basically, on the Macintosh the Command
key will give you a right button equivalent for the PC. Translate simply means to
move the molecule in the window, zoom moves your perspective closer to or farther
from the molecule (makes the molecule appear larger or smaller), and slab will
remove sections of the molecule, much like taking microscope sections of the
molecule to see what is inside.

ACTION MACINTOSH WINDOWS PC
Rotate X, Y Drag Left-button drag
Translate X, Y Command-drag Right-button drag
Rotate Z Shift-Command-drag Shift-right-button drag
Zoom Shift-drag Shift-left-button drag
Slab Control-drag Control-left-button drag
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5. Try some menu commands: from the menubar open the Colors menu and select
Chain. Use the Display menu to select different traces such as backbone, spacefill, or
wireframe.

6. Now try your hand with the command line: type in a few commands such as those
listed in the RasMol figure (above).  To do so, you will need to invoke the command
line window, for it is not presented to you when you launch the program. On a Mac,
open the Windows menu and choose Command Line. For a PC, it will be minimized
in your task bar, so click on the minimized window tab to bring it forth. Note: you do
not need the Command Line window on top of your RasMol display window to issue
commands. It can be hidden underneath, which is nice for classroom presentation, but
type carefully because you won't be able to see any typing errors.

Saving Custom Displays in RasMol

When using RasMol during a presentation, it is fairly difficult to display a molecule optimally
for each of the points you are trying to make by changing the view manually on the spot. This is
especially true for large biomolecules such as proteins and nucleic acids, or complicated custom
molecular displays. For this reason, it is best to prepare a number of preprogrammed
presentations of a molecule in advance. Each of the key structural points you are presenting in
class can have its own unique molecular view, including the colors, orientation, and display.

The ease with which molecular views can be generated and saved for use in a presentation is
where programs like RasMol really shine. Simply use the command line and menus to customize
the display of the molecule for your discussion, then save your view as a script. Scripts are
simple text files that record all of your manipulations to a molecule as commands that can be
executed all at once by RasMol. When a script is invoked at an appropriate point in your
discussion (by opening the script file with RasMol), the molecule will immediately be displayed
in the precise view that you carefully constructed before, including color scheme, display type,
and orientation. You can save numerous scripts for a variety of views, and easily call them up
one-by-one as your discussion progresses. The scripting capabilities of RasMol save you from
putting yourself on-the-spot during your presentation and wasting valuable time typing in
commands and fiddling with the molecule to orient it correctly.

Your scripts can get as complicated as you like. In fact, all of the custom displays found in the
Essential Biochemistry Biomolecular Tours are just fancy versions of what you are being taught
here. For learning advanced scripting, there are excellent tutorials on RasMol scripting at the
"RasMol/Chime Home Page" mentioned above if you are so inclined.

Saving a RasMol Script for a Presentation

If you wanted to limit a portion of your talk to a discussion of the double-helical nature of DNA,
for example, you could prepare for this in advance by loading a structure of DNA into RasMol,
setting the display to backbone, coloring the strands differently, orienting the molecule to show
only a couple of helical turns, then saving your script.

1.  Obtain a PDB file that contains the coordinate structure of DNA suitable for your
presentation, either from the Essential Biochemistry CD or from a molecular structure
database.
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2.  Open the file within RasMol.  The program will display the molecule in the structure
window.

3.  Bring forth RasMol’s command window.
4.  Use the menu command Display ‡ Backbone.
5.  Use the menu command Color ‡ Chains

6.  Using the mouse, rotate, translate, and zoom in on the molecule so it is oriented
optimally for the presentation.

7. In the command window type:  “write script helix.spt.”  The name of the file is
obviously up to you, and the three-letter extension is optional, but convenient. For
your presentation, make sure this file is in the same directory as the molecular
structure coordinate file.

During your presentation, simply open the DNA structure and run the script by typing a single
command into the RasMol command line that invokes the script: for our example you would
type “script helix.spt” in the command window. You could also open the script directly from
within the program.

Hints for RasMol Presentation

1. Before your presentation, set up the computer and video projector.  (See Chapter 6, “Using
Presentation Equipment” for more information on setting up the hardware.)

2. Test that everything works before the lecture.
3. Launch RasMol and open the PDB file so you do not have to do this in class.

4. Bring forth both the structure and command windows, and size/position them for
presentation.  If you are a confident typist, you can hide the command window behind the
structure window, for it does not have to be in the forefront to accept commands.

5. Minimize the windows on a PC or Mac, or hide the application on a Mac.

6. Once you begin the discussion on DNA structure in your lecture, bring RasMol into the
foreground.

7. When you get to the section on double-helical structure, simply type “script helix.spt” (using
whatever name you gave your script) in the command line, or open the script file within
RasMol (File ‡ Open), and the molecule will be presented as you desired.

Chime Quick Tutorial

As described earlier, Chime is an easily installed browser plug-in with an elegant menu-driven
command set. For many presentations, the Chime menus are powerful and speedy enough to
manipulate molecules on the fly in class. Once installed, either a molecular structure file (such as
a PDB or XYX file) or a Web page containing an embedded structure file can be opened directly
within the browser (File ‡ Open page in Navigator, or just by dragging the file icon into an
open browser window).

For this tutorial, we will use myoglobin as an example. To obtain the myoglobin structure file
from the Pratt and Cornely Essential Biochemistry CD, go to the “Molecules” section of the CD.
Myoglobin will be listed in the files for Chapter 4. If you click on the link, the myoglobin
structure will open in your browser window.
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Once you have a molecular structure file open, the fun begins. The display and basic
functionality is essentially the same as RasMol, including molecule rotations, translations, and
zoom. The real power, however, lies in the extensive yet hidden Chime menu. To access the
menu on a Windows PC, right-click on the window containing the structure.  For a Mac, on the
structure window click and hold the mouse button down briefly. This will bring up a Chime’s
hierarchical menu, as shown:

The Chime main menu

Despite its apparent simplicity, Chime’s menu is extremely powerful once you begin to explore
deeper into the submenus.  There are even a few unique commands that are not available in
RasMol. To start, let's look at some basic commands that are also present in RasMol’s menus.
Change the display of the molecule to ribbons (Display ‡ Ribbons). Now change the color
representation to color by chain (Color ‡ Chain). Have Chime automatically rotate the molecule
(Rotation). You can save a PDB file you are looking at: for our example, save the myoglobin file
to your disk using the Chime menu to do so (File ‡ Save Molecule As…).  This only saves the
coordinate file itself, not the current molecular view (such as with a script).

The real power of custom molecular visualization using Chime lies in the plugin’s Select sub-
menu.  The menu-driven selection tools are substantial, and facilitate easy biomolecular
exploration:
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The Chime select menu

The Select submenu gives enough control over the display of the molecule to very quickly make
effective overheads, slides, or computer projections. For our myoglobin example, assume that for
an in-class presentation you would like to first show the overall helical secondary structure of
myoglobin, then demonstrate how the heme group fits in with the overall structure, and finally
focus on the porphyrin ring, iron coordination and oxygen binding. How would you go about this
in class?

A) Overall Secondary Structure of Myoglobin

1.  Open the myoglobin PDB file using Netscape.  It will center itself on the screen in
wireframe display, with CPK coloring.

2.  Color the protein blue and display as cartoon ribbons:
a) Select ‡ Protein ‡ Protein.
b) Select ‡ Change Color To ‡ Blue.
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c) Display ‡ Cartoons.

3.  Scale, translate, and rotate the molecule to the desired presentation:
a) Zoom (Scale):  Mac = shift-drag, PC = shift-left button drag.
b) Translate:  Mac = Command-drag, PC = Control–right button drag.
c) Rotate:  Mac = drag, PC = right button drag.

Now you are ready to describe the overall secondary structure of myoglobin.

B) Add in the Heme group

1.  Display the heme group in sticks with CPK coloring:
a) Select ‡ Hetero ‡ Ligand.
b) Display ‡ Sticks.
c) Color ‡ CPK.

2.  Change the Fe atom to spacefill:
a) Select ‡ Atom ‡ FE.
b) Display ‡ Spacefill ‡ Van der Waals radii.

3.  Change the molecular oxygen to ball and stick:
a) Select ‡ Residue ‡ OXY.
b) Display ‡ Ball and Stick.

A discussion on the heme group can now be readily illustrated.

C. Porphyrin Ring, Iron Coordination, and Oxygen Binding

1.  Remove the protein to focus on the heme and bound oxygen:
a) Select ‡ Protein ‡ Protein.
b) Select ‡ Hide ‡ Hide Selected.

2.  Center the rotation on the heme iron atom:
a) Select ‡ Atom ‡ FE.
b) Select ‡ Mouse Click Action ‡ Pick Center of Rotation.

3.  Zoom, rotate, and translate to bring the displayed atoms to the desired display.

This coordinated metal cofactor of myoglobin is now displayed for optimal presentation for a
discussion of its physiological function.

In the above example, you will notice that the commands between each topic are easily
accomplished in 10-15 seconds, which is an acceptable delay for a classroom presentation. It is
advisable to rehearse or write down the commands you will want to perform for each point, so
you can execute them on the spot.
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Note that because you do not have a command line, there is no easy way to select unique
residues within the structure by typing in an identifying sequence number, such as selecting the
important proximal and distal histidines in myoglobin that coordinate and protect the central
heme iron. This could be accomplished by manually selecting them with the menu command
(Select ‡ Mouse Click Action ‡ Toggle Residue’s Selected State) along with careful mouse
selections, but this feat is next to impossible to perform under pressure. One way to cheat,
however, would be to just select all histidines and change their display to draw attention to them.
The few histidines that are extraneous would not detract too much from what you are trying to
show, especially when the field of view is focused on the heme-binding site.

Saving Custom Displays in Chime

Similar to RasMol, a more elegant way to present molecular structures using Chime is to use
scripts to save custom views of your molecule. Simply prepare in advance a custom display of
your molecule for your presentation, then save your custom display using the Chime menu (Edit
‡ Copy Chime Script). This command will copy the text of a custom script to your computer's
clipboard; so right after you perform this command, open a text editor (such as Word, NotePad,
or SimpleText) and paste in the text. Next, save this file in the same directory as the structure
coordinate file, giving it a name such as "script1.spt." Now, for classroom presentation, open the
script file with Netscape and the molecule will appear in your browser window with your custom
orientation, colors, and display.

One helpful note: if you like RasMol better for setting up custom displays, but prefer Chime in
the classroom, be aware that Chime can open and use scripts generated in RasMol.

Saving a Chime Script for a Presentation

For the myoglobin example above, add the following steps at the end of each of the three
manipulations to save your three views as a script:

4. Put your custom display script on the clipboard: Edit ‡ Copy Chime Script.

5. Paste and save the script:
a)  Open a text editor.
b)  Edit ‡ Paste.
c)  File ‡ Save As…

6. Give your script a name (e.g., "myoglobin1.spt").
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Chapter 6: Using Presentation Equipment

Preparing, Reserving, and Transporting the Proper Equipment

It is likely that the equipment you will be using for your presentation will be university
equipment or will belong to your instructor. Prior to planning your presentation, note what
presentation equipment will be available for your use, and be sure that you reserve the proper
equipment in advance of your presentation. Also, check on the specifications of the system
available, what kind of removable drives the computer can work with, and what software is
already loaded onto the computer. Programs you may need include presentation software such as
PowerPoint and tools to manipulate three-dimensional molecular models, such as RasMol and
Chime. If the necessary programs are not loaded on the equipment, verify that you have
permission to add the desired software, make sure that there is enough memory to add these
programs to the hard disk, and assure that the computer meets the minimum requirements (OS,
RAM, processor speed, etc.) to run the software.

Once you know what is available for use, you will need to get the details on how and where to
use the equipment. It is likely that you will arrange for equipment through your instructor, and
they will handle the arrangements. However, as a student you still might be required to sign up
for the equipment in advance of your presentation, as well as be responsible for transporting the
equipment to class on the day of your presentation. If the computer and video projector are
portable, find out where the equipment is stored, and how much use it gets by faculty university
members or students. Is there a sign out sheet that is filled up weeks in advance, or are you safe
strolling in minutes before you need it? If you will be transporting the equipment yourself, allow
ample time to pick it up, move it to the meeting room, and set it up. You should seriously
consider enlisting some help if there is a good deal of equipment to transport.

Setting Up and Using the Presentation Equipment

RULE NUMBER 1: "Murphy" lives in equipment. No matter how experienced you are in the use
of audio-visual tools in presentation, there is always the possibility that equipment may fail. This
is especially true for shared equipment. This section presents a practical approach to using and
troubleshooting the most often used pieces of presentation equipment. With a little knowledge
and planning, you, too, can give a successful electronic presentation.

Lighting and Outlets

Before your presentation, confer with the instructor on the lighting controls so that you will be
able to effectively control the light levels in the room, including knowing the location of light
switches and how to close blinds or draperies. While classrooms usually just have a simple wall
switch, lecture halls often have several sets of lights that you will want to know how to control.
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Do not forget about the obvious, such as making sure you have plugs available and double-
checking that your equipment's plug type is compatible with that of the room (some equipment
has three-prong plugs that cannot be used with two-prong outlets commonly found in old
buildings). As you set up, make sure your power cords are plugged in securely, and that they are
long enough. You do not want the cords placed so that they are pulled too tight, are in a location
where you might trip over them, or can get easily unplugged. As an insurance policy against
some technical mishaps, you should consider arranging for an extra extension cord and a two-
prong plug converter.

Remote Controls and Pointers

A pointer is always useful, and in some locations where the screen is up very high, it is critical. If
you are using a “laser” type pointer, assure it is working and that the pointer is bright enough to
be seen. Turn on and use the pointer only when you are indicating something on your visual.
When not using it, turn off the laser light so that you do not inadvertently zap your audience with
laser light or distract them with unintentional pointing as you are talking. If nerves are a problem,
use both hands to hold the pointer to keep the pointer from shaking while you are using it. Also
check your remote controls ahead of time to assure that they have fresh batteries and are in
working order. If you have any doubts about the remotes, have a backup plan in case they stop
functioning during your talk.

Planning for the Worst: Backup Plans

Hopefully, if all the equipment is in good working order and you have practiced using it, you
will not run into technical glitches that can derail your presentation. As an extra precaution,
consider bringing a hard copy of the presentation as well as a transparency copy of each of the
electronic slides, so if the computer system (or projector) fails, you can resort to the “lo-tech”
version of your presentation. While this option will not be as glamorous as the electronic version
you had prepared, it will allow you to present your work.

Presentation Devices for Traditional Media Presentations

Overhead Projectors

Supplies and Equipment Needed:

• Overhead projector.
• Projection screen.
• Transparencies.
• Extra bulb.

Projector Operating Instructions

1. Many classrooms have projection screens
that can be electronically lowered from a
storage box in the ceiling. If this is the case,
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be sure to lower the screen before your presentation. If your room is not equipped with a
hidden screen, set up the projection screen prior to presentation time, allowing time to
check the projected image.

2. Place the overhead projector on a stand with the lens head FACING the projection screen.
The ideal height for the projection table is approximately 40 inches. Plug in the projector.

3. Face the lens head and place the transparency on the projection stage. For proper
projection of the image, transparencies should be oriented on the stage so that they are
readable on the stage as you are facing the lens head (and generally facing your audience).

4. Locate the power switch and turn it on. Tilt the lens head assembly to center the image on
the screen. You may encounter a keystone-distorted image; if so, adjust the lens assembly
until the image has righted itself. You may need to move the overhead projector farther
away from the screen or adjust its height.

5. Find the focus knob. On most projectors, it is located on the lens assembly arm. Turn it
gently to bring the image into focus.

6. When you have completed your presentation, turn your projector to "fan." When the fan
exhaust has cooled‚ turn off the
projector. If the projector does not have
a "fan" cycle, then allow the machine
itself to cool prior to moving it.

Projector Maintenance Tips

There are usually two bulbs located in the
overhead projector, with a switch that allows
you move from using one to the other (shown
at right). Should one blow during a
presentation, simply flip to the back-up lamp.



The Essential Biochemistry Handbook for Interactive Learning
By Science Technologies

Page 60

Digital Overhead Projectors

Digital overhead projectors are essentially video
cameras that transmit an image from a hard copy
(such as a printed illustration) to a digital
projector. They are particularly convenient for
presentations as they can be used with ordinary
printed materials and do not require the
preparation of overhead transparencies. They can
also be used to project small three-dimensional
objects, such as a small plastic molecular model.
You can sketch and highlight directly on the paper
copies, or one can use a transparency or clear
sheet protector as an overlay and annotate the
slide with water-soluble markers that can easily be
erased either during your presentation or after the
class. Typically, digital overhead projectors are connected to an accompanying permanent digital
projector system and a computer, so their setup will not be covered here.

General Rules for Preparing Digital Overheads

The same general rules for developing overhead transparencies apply to preparing overhead
projection pages, namely, limit the number of words on a page and use simple and effective
graphics rather than trying to cram a large amount of information into one place. When preparing
materials for projection, always try to use bold text and relatively thick lines for graphs and other
illustrations.  (See the section on “Effective Design Practices” in Chapter 4 for design guidelines
and tips.)

The Videocassette Player

While the use of videocassettes for classroom presentations may seem old-fashioned, there are
many excellent tapes available on a wide variety of topics. For example, an excellent source of
free biochemistry and molecular biology materials on video is the Howard Hughes Medical
Institute (http://www.hhmi.org/). You should not neglect the possibility that your department or
library has a useful collection of such tapes. If your classroom has a suitable video player and
monitor system these can be used to great effect for showing pertinent movie clips.

Supplies and Equipment Needed:

• VHS Videocassette Player.
• VHS Videocassette(s).
• Television Monitor.
• Connection Cables (audio and video or RF cable).

Videocassette Player Hook-up Instructions

Audio and Video Cables
1. Separate audio and video cables may be used to connect from the “audio line out” and

“video line out” on the VHS player, to the “audio line in” and “video line in” on the
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monitor. Equipment varies, therefore, so be sure you have the cables patched to the
proper connections. Often the cables are color coded, white or red for audio and yellow
for video.

2. The Monitor input select should be set to "LINE."

RF Cable
1. Connect the VHF out on the back of the videocassette player to the VHF in on the back

of the monitor.
2. Select the channel designated for video (usually 3 or 4) if using a television receiver. If

using a monitor, select the input selection to "TV."

Videocassette Player Equipment Operation

1. Make sure that both the monitor and the videocassette recorder are plugged in.
2. Insert the cassette into the VHS player with the top label up and facing you. Gently push

the cassette into the recorder until the recorder accepts it.
3. Press REWIND to return tape to the beginning. The tape will stop automatically when

rewound.  If you are wishing to begin at a location other than the beginning, or head, then
press FAST FORWARD (FF) to locate your desired beginning point. If you need to "see"
as your fast forward, then press PLAY, allow the recorder to engage in playing, then
touch FAST FORWARD to advance the tape while the picture scrolls by.

4. Press PLAY to begin your video presentation.
5. Adjust the volume and picture quality on the television receiver (or monitor) as

necessary.
6. At the end of your presentation, press STOP. Press REWIND to rewind the tape. Press

EJECT and return the tape to its storage container.
7. Turn the player and monitor off.

Slide Projectors

Supplies and Equipment Needed:

• Slide projector.
• Projection screen.
• Slides.
• Extension cord.
• Remote control.
• Spare bulb.
• Coin.
• Tweezers.

For many years, overhead projectors and slide projectors have been the standard for media
presentations. Slides look nice, have the advantage of being easily portable, and use readily
available equipment. However, since making slides requires photographing images and having
the film developed into slides, it is time consuming and expensive. Additionally, it is not possible
to make changes to the slide once it is made. For these reasons, slides are probably best utilized
in conjunction with other media, including overhead projectors and chalk or dry erase boards.
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Getting Slides Ready for Projection

One of the most convenient ways to store slides is in transparent three-ring binder sleeves. Slides
should be stored in these sleeves in the correct orientation for viewing so that when the sleeve is
put on a light box or held up to a window, it is easy to evaluate the content. Once you have the
slides in order, it is time to place them in a projector carousel. There is little that is more
distracting to an audience than to have slides in the wrong orientation or out of order. One way to
ensure that slides are properly oriented is to have the carousel sitting in front of you with the
slide #1 slot positioned on the right hand side (i.e., in the “3 o'clock position”). Take the first
slide to be projected and, grasping it from the bottom edge in your right hand, orient it in front of
your eyes so that it reads correctly.  Then, simply rotate your hand and the slide in a
counterclockwise direction as you place the slide into the #1 slot in the carousel, ending up with
your hand on top of the slide. Repeat for each of the other slides in the presentation. Assure that
your slides are properly inserted by doing a dry run the slide presentation using the projector. To
facilitate loading a set of slides in the correct orientation, many people put a colored adhesive dot
or pen marking on the bottom left corner of each slide when it is viewed correctly in the hand as
described above. That way, when the slides are in the carousel, it is easy to see whether they are
lined up correctly. Once you have all of your slides in the carousel, be sure to firmly attach the
retaining ring to the carousel to prevent the slides from falling out.

Setting up the Slide Projector

If you are fortunate, the classroom will have a permanent projection booth with an installed
projector. If not, be sure to do a practice session in which you determine the best position in the
room for the projector, the location of the electrical outlets, and a stable means for supporting the
projector (see the section below on digital projectors for some common concerns about setting up
projector equipment). Because a slide projector will typically be located fairly far back in a
classroom, be sure that the remote control can readily reach the front of the classroom
(extension cords for remotes are available for most projectors). If this is not possible, arrange for
a class member to change slides for you.

Most classroom slide projectors are equipped with zoom lenses
and these are very helpful in filling the projection screen with the
slide images. Check this before the presentation by focusing of
the slides. Also, if you have slides that are in both horizontal
(landscape) and vertical (portrait) orientations, check to see
whether both types will project correctly onto the screen.

What to Do if Slides Jam

If a slide jams down in the projector, or if two slides
inadvertently load into the body of the projector, try to raise them
up out of the body of the projector and into the carousel by
pushing down on the small sliding panel located on the right
hand side of the projector adjacent to the carousel. (See photo,
right.)

If this tactic does not work, it may be necessary to remove the
carousel in order to extract the errant slide from the depths of the
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projector. Two everyday objects can be helpful in this process.  One is a larger coin (such as a
quarter), which can be inserted into the slot at the center of the carousel connector (see photo,
right). When the coin is twisted, the carousel can be lifted straight off the projector body. The
second helpful object is a pair of tweezers that can be used to easily extract a slide from the
projector casing.

Changing Projector Bulbs

If you use slide projectors often, it is inevitable that you will
experience a burnout of the projector bulb. Be prepared for this
by always bringing a spare bulb along and by making sure that
you know how to change bulbs. Be sure that it is the correct type
for the projector in your particular classroom.  On a typical slide
projector (such as a Kodak projector), the bulb compartment is
located in the rear of the projector body.  Open the panel and
slide out the bulb module.  To remove the burned out bulb,
unhook and raise the wire bulb carrier, which should release the bulb prongs from their sockets
and allow the bulb to be removed (see photo).

Be extremely careful because the bulb is likely to be very hot. Carefully take the new bulb out of
its package, avoiding touching the inner reflective surface and the glass encased element. Place
the new bulb into the projector in the same orientation in which the previous bulb sat and secure
the bulb with the wire holder.

Other Possibilities for Slides

As a side note, you can make slides directly from your PowerPoint or other digital presentation
using a slide recorder, which is a piece of equipment that will take the computer image and
transfer it directly to film (although the film still needs to be processed). In effect, this gives you
“hard copies” of your presentation in the form of slides. Many multimedia centers have such
slide recorders available. While you may want to make slides of some of the visuals from
electronic presentations, it will probably not be practical to do them all, because of the time and
expense involved. If you are giving an important presentation, maybe even a job interview, it
may be worthwhile making a slide backup of a talk you plan to give with a digital projector.

There are slide scanners that are especially designed to convert slides into digital form, such as
JPEG files. These specialty scanners typically operate at much higher resolutions (several
thousand dots per inch, or dpi) than do the typical flatbed scanners used for digitizing
documents. These pieces of equipment are particularly useful if you have a collection of slides
that you now want to incorporate into a digital presentation. They do a fine job but do not expect
to instantly convert and copy a big batch of slides onto your hard drive since each scan of a slide
can take several minutes. Such scanners are relatively expensive and are typically purchased by
academic departments or media centers. Check with your institution to determine if equipment is
available for your use.
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Presenting Digital Materials

Digital presentations are quite popular these days, and are becoming quite standard for classroom
presentations. Because they involve both a computer and a digital projector, the technologies
involved add a slight layer of complexity to the presentation process. This section will assist you
with some of the technical issues associated with the preparation, setup, and delivery of a digital
presentation.

Storing the Data: Hard Drives, CDs, ZIP Disks and “Floppy” Disks

How you should store your presentation largely depends on whether you are using your own
computer for the presentation or whether you are using a computer that belongs to your college
or instructor. In general, placing your presentation on the hard drive of the computer you are
going to use for your digital presentation is best. The presentation will flow more smoothly, for
the media will be accessed faster and you will not have to spend time waiting for the removable
drive to spin up to speed in order to proceed with your presentation. For transferring your data to
the hard drive of the presentation computer, be aware of some of the issues listed below
regarding removable disks.

 If you are planning to run the presentation from removable storage disks, you must be aware of
the type of removable disks the presentation computer will accept. Many laptops do not have ZIP
drives, although most can easily read CDs. Because floppy disks are antiquated, typically do not
hold the amount of data required for a multimedia presentation, and can be are unbearably slow,
it is generally not recommended that you run presentations from floppy disks. ZIP disks, which
hold either 100 or 250 Megabytes of information, are ideal if the presentation computer is
capable of using them. One major caveat with ZIP disks: some computers have ZIP drives
capable of reading both 250- and 100-MB disks, while the zip drives of other computers only
accept 100-MB disks. If you write your presentation to a 250-MB disk, you may be surprised to
find out just before giving your presentation that your disk is unreadable on the computer you
had intended to use for your presentation, because its ZIP drive is limited to 100-MB disks.
Unless you know the computer can read the larger disks, it is best to stick to 100-MB disks for
presentation. If you have access to a CD burner, CDs can be a good choice for running your
presentation. Unfortunately, if problems or errors crop up while testing your presentation just
before your lecture, there is no possibility for quickly changing a previously burned CD. Also,
make sure to take an extra copy of your presentation on a separate disk in case one disk
malfunctions or becomes corrupted.

Compatibility Issues

Another concern with removable disks is the operating system of the computer that is to be used
for the presentation. Using a different platform than the one the media was developed should not
be great cause for concern, but it is always best to use a computer of the same type on which you
used to develop the presentation, sticking with what you are comfortable using. However, with a
little information working with other platforms is relatively easy.

While most files (such as PowerPoint presentations, stored Web pages, Excel charts, Flash
animations, etc.) are completely cross-platform, disks and drives are not. Mac computers can
read both PC-formatted floppy disks and ZIP disks, yet pre-OS X Macs have trouble with CDs
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burned with Joliet-formatted CDs, which is the standard PC CD format.  If a Joliet-formatted CD
is inserted into an OS 9 Mac, for example, all of the files can be seen and accessed, but
unfortunately the filenames become truncated to the old DOS 8.3 file-naming structure (8-
character filename plus 3-character suffix, such as "antibody.doc"). While this may not be a
problem, if any file or program references a file on the disk (such as one Web page linking to
another or a movie embedded in a PowerPoint presentation) with a truncated name, that
reference or link will no longer be valid. On the other hand, PCs cannot natively read any type of
Mac-formatted disk (floppy, ZIP, or CD). Another compatibility issue is that PCs require 3-letter
extensions on the filenames (such as “.doc”) in order to open the documents with the correct
program. Therefore, if you are a Macintosh user who will be using a PC for the presentation, be
aware of the more stringent formatting issues associated with PCs.

Take the following simple steps to assure a compatible presentation:
1. Place your data on PC-formatted disks. For floppy or ZIP disks, purchase a few PC-

formatted ZIP disks that you use for presentations (or everything).

2. For CDs, burn your presentations using a PC-compatible format such as Joliet or ISO
9660. Note: if you burn your CD using the standard ISO format, all of your files will
automatically be truncated to the 8.3 file-naming convention. Conversely, if you turn on
the "Joliet" option when you burn your CD, your filenames will not be truncated when
viewed on a PC, but will appear truncated when viewed on a pre-OS X Mac.  To avoid
these problems with truncation, it is always a good idea to keep your filenames to 8 or
fewer characters.

3. Remember to give your filenames the required 3-letter extensions.

For PC users using a Mac computer, you should not encounter any difficulties unless you are
using a burned CD. Occasionally, some minor formatting issues might crop up in files saved by a
PC program and opened on a Mac. For CDs, the only PC format completely supported by pre-OS
X Macs is ISO, with the shorter filenames. So if you are going to run your presentation from a
CD, keep your filenames to 8 or fewer characters. Alternatively, these effected Macs can be
made capable of reading the typical PC "Joliet"-formatted CDs (keeping the longer filenames
intact) by installing onto the Mac the freeware "Joliet Volume Access" system extension
(obtained from http://www.tempel.org/joliet/).

Finally, with good CD-burning software (such as Adaptec Toast), you can also burn a Mac/PC
hybrid disk, which essentially places both the Mac and PC formatting information on the same
disk and allows each platform to run the CD without any problems.

Using Media Directly from the Internet

Unless it is essential to do so, it is not recommended that you try to access a Web site directly
from the classroom. While there is a wealth of instructional media on the Internet that you might
want to present in class, it is advisable to try to obtain this content beforehand, and then present it
from your hard drive. (See Chapter 2: Gathering and Using Online Biochemistry Resources, for
more information.) Problems with the presentation of material directly from the Internet abound;
including lack of an Internet connection in the classroom, the difficulty of properly configuring
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the computer for Internet access quickly before class, incompatibility of browsers and plug-ins
on shared computers, and the transient nature of the Web.

However, there are occasions that warrant Web access in the classroom, such as presenting the
use of an online sequence database. If it is essential that you present material directly from the
Web, you will require an active Internet connection for your presentation, and therefore an
Ethernet or wireless hookup in your classroom. Make sure to leave plenty of time to set things up
properly before your presentation. It is advisable to get the computer configured with the proper
network settings with a practice run the day before, thereby assuring you can accomplish the task
prior to lecture. If you do not have any idea what these settings might be, contact your instructor
well in advance of your talk to help you obtain the correct settings. Alternatively, contact the
building's system administrator or ask the people working in the facility in charge of media
equipment to get this information.

To obtain the proper settings, questions you need to ask are the following:

1. Is the Ethernet port in the class served dynamically or does it have a static address?
2. If static, what is the IP address, the subnet mask address, and the router address? (If dynamic,

the server provides all of these automatically.)
3. What domain name server address can you use?

Macintosh Computers

On a Mac, these settings are entered into the
TCP/IP Control Panel. For a dynamic connection
using Ethernet, the essential settings are as
follows:

1. Pre-OS X Mac: Open up the "TCP/IP" control
panel (Apple menu ‡ Control Panels ‡
TCP/IP). For an OS X Macintosh, these
settings are entered into the TCP/IP tab of the
“network” system preferences window (Apple
menu ‡ System Preferences ‡ Network ‡
TCP/IP tab).

2. Select: Connect Via: Ethernet (“Show” menu ‡ Ethernet on OS X) ; Configure: Using
DHCP Server. The following are optional: Name Server Address: (supply an address here
from information you have obtained); Implicit Search Path Starting Domain Name: (supply a
domain name here, usually your institution's, such as "utexas.edu" for The University of
Texas).

3. Close the window, choose to save the configuration, and restart the computer.

If the room uses a static connection, you will set up the connection as above, except you need to
select Configure: Manually. You must then enter in additional information than described for the
dynamic connection, namely, the IP address, the subnet mask address, and the router address.
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Windows PCs
For PCs, the manner in which the Internet settings are configured is not consistent between the
various incarnations of the Windows OS. However, regardless of the flavor of Windows you are
running, you should be able to configure the settings with the following example.

Assuming you have an Ethernet card installed, for a dynamic connection with Windows 2000:
1. Click on Start, select Settings, and then Control Panel.
2. Open the "Network and Dial-up Connections" control panel, then select "Local

Area Connection," then click on the "Properties" button.
3. Select "Internet Protocol (TCP/IP),” then click on "Properties."
4. Select "Obtain an IP address automatically" and "Obtain a Server address

automatically."
5. Click on the "OK" button, and restart the computer.

For a static connection, the TCP/IP properties are configured differently.  Select "Use the
following IP address" and "Use the following DNS server addresses," and fill in the required
fields with the addresses you have obtained.
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Presentation Devices for Digital Media

Digital Projectors (Computer Projectors)

A digital projector magnifies and projects images
from a computer onto a large screen. A digital
projector can be used to project anything that can
be seen on a computer, static or moving. Its utility
for presenting an animated biochemistry process
or a three-dimensional structure tutorial, such as
those featured on Essential Biochemistry, is
unsurpassed.

Supplies and Equipment Needed:

• Digital projector.
• Laptop computer.
• Monitor cable.
• Extension cord.

Initial Preparations

The first rule to follow in using a digital projector for a classroom presentation is to try it out
well in advance and perform at least one trial run of the presentation using the projector. If the
projector is one that you check out from a centralized facility, such as a departmental office, be
sure to ask whether the projector is suitable for the classroom in which you will be using it. Also
inquire whether there might be an experienced person who could help you set up the apparatus
the first time. While digital projectors are not particularly difficult to use, there is sufficient
variation between models and in the use of the remote controls to make it worthwhile to request
such assistance.

If possible, do your dry run in the same location that you will be making your presentation, as
numerous problems can crop up that may not be apparent elsewhere. Make sure that you know
where the electrical sockets are in the presentation room and that you have plenty of cord to
reach them. For older buildings, you may also need a two-prong adapter. When the electrical
outlet is some distance from where you will be using the projector, it is a good idea to bring
some duct tape to temporarily adhere the extension cord to the floor or carpet. You do not want
long coils of extension cord getting in your way so that you or others might trip over it.  It is also
advisable that you bring a small tool kit containing small flat-blade and Phillips screwdrivers for
attaching older style cables to either the laptop or projector or sometimes for fittings at the
speakers. A pair of small needle-nosed pliers is handy for carefully straightening any bent pins in
the connectors. It is also recommended that you have a small, multiple outlet, surge-protected
utility strip. You can use this to plug in both the digital projector and your laptop and possibly
other accessories. Incidentally, it is always a good idea to run the laptop off of AC power rather
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than using the batteries. That way you will never have to worry about running out of battery
power in the middle of a presentation.

Using Speakers

While the majority of your presentations may not require audio (typical PowerPoint
presentations or Chime molecular structure explorations, for example), many current scientific
CDs commonly have video clips, voiceovers, or fully integrated narration. You need to be
prepared to accommodate this added media element. For very small audiences it is possible that
built-in speakers in a laptop or those provided in some digital projectors might suffice.
However, these are generally not satisfactory for classroom use. The best approach is to see if
you can conveniently plug either the projector or the laptop into the classroom audio system. If at
all possible, get the assistance of the departmental audio/visual specialist to help you with this.

There is one jury-rigged solution, which, though not recommended, should get you by in a pinch.
This is to utilize a microphone from the classroom audio system and simply tape the microphone
to either the laptop or projector to amplify the sound. Another possibility is to use speakers that
plug into the laptop. Some of the better speaker systems that are typically used with desktop
computers can deliver surprisingly powerful audio. This does mean that you will have to carry
these additional components to the classroom when using the digital projector.

Setting up the Digital Projector

Making the connections between your laptop and another computer or the digital projector is
fairly straightforward. If you have any questions on connecting the computer to the digital
projector, consult the digital projector manual for more information. Very often the projector
manufacturers provide a small “quick setup” booklet or card. Be sure to make a copy of this for
yourself since these items invariably get lost in the use of such equipment by many people.
Second, familiarize yourself with the connections that are available on your particular laptop or
other computer.

Now for the actual connections. Even though
modern computers and projectors are using more
“plug and play” features, it is always an excellent
idea to make the connections between the
computer and the projector with the power to each
turned off. Once connected, power the projector
and computer on. A minimal (and common) setup
is shown at right. While your laptop and computer
might look slightly different from this, the general
connections will be the same. All that is required
is to connect the computer's monitor out port
(where you would generally plug in an external
monitor) with the video projector's computer in
port (sometimes there are two, so just pick "Computer 1"). Because the monitor cord will only fit
on the ports designed for it, the only confusion that can occur at this step is mistakenly plugging
the cord into the "monitor out" port of the projector. Next, provide a power connection to the
projector (power to the laptop is optional but it is always a good idea not to run the laptop off the
battery). If your presentation includes sound that you want played through the projector, then you
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will have to hook up this cable as well, which in general is a special cable that runs from the
computer's headphone jack and splits into standard stereo system left and right banana plugs.

Positioning the Digital Projector in the Room

In small rooms getting the digital projector appropriately placed with respect to the screen and
the laptop is usually not a problem. You want the projected image to fill the screen as much as
possible and have the illumination be such that the audience can readily see the projected images
without the room lights being so dark that viewers fall asleep or are unable to take notes.

Positioning the projector in a larger room can be much more difficult. In order to get a larger
screen image, the projector often has to be situated moderately far back in the classroom.  This
means that all connections, whether to a laptop or desktop computer (and to speakers, if any),
have to be both of sufficient length and bundled up out of the way of foot traffic. Sometimes you
will find that the projector must even be placed among your audience. If you do not want to
lecture from this location (although it works very well to shake things up a bit this way), then get
the help of a fellow student to run the show for you. Another consideration is the height of the
projector with respect to the location of the projection screen. The more closely the height of the
projector lens matches the center of the screen the better. If the projector has to be angled up
considerably, then a distorting “keystoning” effect in which the sides of the image are pinched
together at the bottom can be a major problem. While some modern projectors can compensate
for this to some degree, it is always a good idea to try and center projector and screen as much as
possible. One possible solution to this situation is to obtain a projector stand that will readily
accomplish this purpose. It is not wise, however, to perch an expensive digital projector on a
bunch of books or a flimsy box.

Once the projector and laptop are appropriately positioned, adjust the ambient lighting. Be sure
that you can readily adjust the lighting to the different lighting needs for your presentation: from
the level where it is best for when you are talking and are using an overhead projector or writing
on the blackboard to the lighting level that is suitable for digital projection. Quite often, unless
you have one of the very brightest projectors, you will find that you will frequently have to make
such adjustments because the light level that is used with the projector is typically too low for
other parts of your presentation.


