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Agenda:

. Introductions
. Tech-help info

. Web Seminar tools

1

2

3

4. Presentation
5. Evaluation

6

. Chat with the presenter

M WEB
‘- SEMINARS&

http://nsdl.org



Supporting the NSDL
Presenting Team are...

For additional Tech-help call:
Elluminate Support,
1-866-388-8674 (Option 2)

http://nsdl.org

Jeff Layman
Tech Support, NSTA
jlayman@nsta.org
703-312-9384
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We would like to know more
about you...
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How many web seminars @
have you attended?

Help
y o= o AL 1-3
{ﬂ Farticipants N
& [0[@| A ba] nene B. 4-5
L & # i &k Flavio Mendez {Mod... A
@ Leia (Me) M

C. More than 5
D. More than 10

4|y ; e-|| E. Thisis my first web seminar

[ g} Patticipant=

Use the letters A-E located at
the top left of your actual

screen to answer the poll NSTA Lzs |
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- Where are you now?




What grade level do you @
teach?

A. Elementary School, K-5.

B. Middle School, 6-8.

C. High School, 9-12.

D. | teach undergrad and/or grad students.

E. | am an Informal Educator.
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NSDL/NSTA Web Seminar:

Computational Biology

Tuesday, December 11, 2007



NSDL

THE MATIONAL SCIENCE DIGITAL LIBRARY

Today’s NSDL Expert:

Dr. Jeff Krause
Staff Computational Biologist and Educator
Shodor Foundation, Inc
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¥ Anational resource for computational science education l!ﬁ w w SEMINA RS&

http://nsdl.org " http://www.shodor.org http://cserd.nsdl.org http://www.nsta.org




Agenda

e Introduction

« Background on contemporary

(computational) biology
 Protein structure and molecular motion
 Protein networks and systems biology

 Tools for teaching system thinking
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Stamp all the categories that
apply to you. | teach....
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Introduction:
My Neuro-Computational Perspective
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Introduction:
My Neuro-Computational Perspective
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Source: Dr. Richard A. Bradley,
Assoclate Professor, Blology, Ohio State University
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Introduction:
My Neuro-Computational Perspective
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Introduction:
My Neuro-Computational Perspective
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Contemporary Biology: A short history

Use reductionism to

Biology as a deal with biological
“hard” science complexity &




Contemporary Biology: A short history

High-throughput biomolecular measurement
technologies and the “genomic revolution”

WEB
SEMINARSg

http://nsdl.org



Contemporary Biology: A short history
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The molecular world Is unintuitive to
most students (and teachers). How
does the molecular world differ from
our everyday experience?

Write your ideas
on the chat
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The Molecular Literacy Project
http://molit.concord.org

- - E : "5!‘ - hitp: / /molit.concord. org/ v b 1G]+ Google

# | Student | Teacher
E For blatechnology and nanotechnology careers

nter keywords
Co

Home Database News Software Research Authoring

This project is a continuation of the work on the Molecular Workbench project and the

The Molecular Literacy Project

This thres-year projéct worked to enhance sdence and technalogy teaching in
grades 10-14 by providing Molecular Literacy content in support of careers in
biotechnology and nanotechnology. The project developed new materials that
used highly interactive molecular dynamics and quantum mechanics models, and
embed these models in learning activities that are appropriate for both core
science courses and specialized courses teaching biotechnology and
nanctechnology workplace competencies. In developing these maternials, the
Coneord Consortium worked with ks partmer, Middiesex Community College,
Bedford, Massachusetts, as well as its feeder high schools, additional community
colleges (including Roxbury Community College, Parkland College, and Wachusetts
Community College), biotechnology and nanotechnology companies, and CORD,
an educational non-profit in Texas, which provided national dissemination.
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Seeing Real Protein Structure,
Function and Dynamics

Amino acid
{alanine)

Acceptor stem

Typical textbook Molecular dynamics
molecular structure simulation
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The Protein Data Bank
http://www.rcsb.org/pdb
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FROTEIN DATA BANK

An Information Portal to Biological Macromolecular Structures
As of Tuesday Daec 04, 2007 El there are 47625 Structures @ | PDE Statistics ig

9 P08 0 orvepnrs @ Avvor I [CTTTTY © | fvarces seach

Are you missing data updates? The PDB archive has moved to

fip:/ /fitp.wwpdb.org.
For more information click here,

Welcome to the RCSB PDB

The RCSB PDB provides a variety of tools and resources
for studying the structures of biological macromealecules
and thelr relationships to sequence, function, and disease.

The RCSB is a member of the wwPDB whose mission is to
ensure that the PDB archive remains an international
resource with uniform data.

This sité offers tools for browsing, searching, and reporting
that utilize the data resulting from ongoing efforts to
create a more consistant and comprehensive archiva,

Information about compatible browsers can be found hera,
A narrated tutorial @3 illustrates how to search, navigate,

browse, generate reports and visualize structures using
this new site, [Tha mauses the Masomoda Flass playor dowsisad |

ents? infoflircsb.org

gierol has galned a
FO repulatian in edEnt
years, It 15 absolutely

= Complete News
= Newslatter
Imm

04 -December-2007

Announcement:
Experimental Data Will
Be Required for
Depaositions Starting
February 1, 2008

Effective February 1,
2008, structure factor
amplitudes/intensities {for
crystal structures) and
rastraints (for NMR
structures) will be a
mandatory regulrement
for POB deposition.

w Full article .
27 -Movember-2007

RCSE PDB Focus:
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Additional Collections for
Protein Structure and
Dynamics....

Go to the NSDL K-12 page
resource list for this seminar

http://nsdl.org/resources_for/kl12_teachers
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VMD: Visual Molecular Dynamics

@ N “1ep hiap: { fwww.ks. ilic. edu/Research/vmd / v | (Gl* Google =

THEORETICAL and 'C OMPUTATIONAL
BiorHysics Grour 5

MIH RESOURACE FOR MACAROBOLECULAR MODELING F.HFII'LlI'IIlIF{JHHHTII:I
UNIVERSITY OF ILLIMOIE AT LITREASA-SHAMPAOMN

Homs
. VMDD
Publications igual-Molecular Dynamics

[ Softwars |
VMD is 8 molecular visualization program for displaying. animating, and analyzing large blomolecular systems

| o— using 3-D graphics and bullt-in scripting. WMD suppors computers running MacOS-X, Unix, or Windows, is
MM Mpisewar Dynamce distributed free of charge, and includes source code.

—— (more details...)
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Siruciunal Besogy

Sottwere aratase
Cormpuimional Facity

*| would add that YMD (and similar tools,
B if they yet exist) will become a primary -
mmmp| Ouirsach platform upon which te study & wide rangs [
of bsological problems in the future. YMD
adds a new dimension o the biologist's

VMD thinking. Cartain thoughts genearated in

Community interaction with VMD images are

Pauus inconceivable otherwise; the “language’
esseniial to generating these ideas would

Eﬂg"‘“ﬂd just not be there! In other words, VMD is
far from & simple "visualization teol' for a

VMD biclogisl, it is a true thinking tool, Without

Tutorials it & whola class of biclogecal hypotheses

uto would simply not exist.”
wRER - Carl Woese
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How many of you have seen or
used any of these tools before?

A. | haven't seen or used them before

B. | knew about some of them as research resources

but not educational resources
C. | have used them in class to positive effect

D. | have used them in class but they weren’t helpful
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An Example: Calcium-Induced Structural
Change in Calmodulin

Calmodulin was PDB Molecule of
the Month for August 2003

Calmodulin is a molecular switch:

e If no calcium

— Then keep sticky spots
closed

e Else, calcium binds

— Then open up the sticky
spots

NSTA s |
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An Example: Calcium-Induced Structural
Change in Calmodulin
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One Role of CaM at the Synapse

NMDA
Antagonist ————» {¢,

Nucleus

_WEB
SEMINARSg

Aktivierung antiapoptotischer Gene
(Wachstumsfaktoren, bcl-2)

http://nsdl.org



How many
calmodulin
binding proteins
can you name?
Stamp your
answer:

http://nsdl.org
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Some of the CaM Targets in the Cell

Some Calmodulin Binding Proteins with their Locations & Functions
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From Parts Lists to Systems-
Level Understanding

& Original Artist
Feproduction rights obtainable from
wwwy CartoonStock.com

Two tasks:
1. System identification

2. Behavior analysis

~ How do the parts go together to
make the functional system?

Nt WEB _
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l Additional Collections for

http://nsdl.org

Major Systems Biology
Resources on the Web and

Standards Movements In
Systems Biology ...

Go to the NSDL K-12 page
resource list for this seminar

http://nsdl.org/resources_for/k12_teachers

NSUA Seminarsg
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Which of the
following Is not
one of the “Big 3”
cellular networks?

http://nsdl.org

Cell division

metabolic

signaling

gene-regulatory

NSTA L5
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How Big Is the
Task of Systems
Biology?

NSDL
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How should we prepare students to
contribute to, or at least understand
post-genomic biology?

Write your ideas
on the chat
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Have any of you mentioned systems
biology In class? If so, what activities or
lessons did you conduct on the topic?

Write your
responses ¥
on the chat
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“% SEMINA RS&

http://nsdl.org



Under Development at Shodor:
Dynamic Modeling Workbench

http://www.shodor.org/~jefftk/dynModWB.html (temporary site)

 Analyze time-course data
from a virtual experiment e cme

exp't exp'td model Cetay rate 0.045
2 100 100 100 T
M 3 1 94 9 95.50
4 2 91 95 93 91.20
5 3 81 85 B8 87.10
° lagram the sysiem . e

T 5 87 B85 78 79.44
[] [ 87 85 78 75.86

] 7 87 65 70 72.45 ”

10 [ 78 [ 70 65,19 H
- | t 11 5 78 65 6 6E.07
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24 22 kL n 11 36.31 0
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24 T kT ET 1312 .
5 s 3 27 1163 S -
(V - | ) 10 25 27 30.21 \\- o]

 Run the simulation

« Compare results to time-
course data
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Step 1: Analyze Time-Course Data
from a Virtual Experiment in Excel

r

@ Excel File Edit View Insert Format Tools Data Window Help

&
| m28 v B = |
AanOA first order decay.xls
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Step 2: Diagram the System, and
Create and Run a Vensim Model

% .ﬂ File Edit View Layout Model Options Windows Help
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Step 3: Explore and modify the original

Agent-Based Model that was used to
produce the data

g @ AgentSheets File Edit Gallery Tools Window
o Clear |
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Agent Sheets allows model building
with a graphical interface, but...

=i _, [ NaNa] Actions:

animate
+ sound & speech
sound & speech | MNewRule  NewMethod | Copy || Explain Apply | | OK ] -1.,-]_|
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Shodor is always looking to work with passionate educators!

Dr. Jeff Krause THANK
jeff.krause@shodor.org YOU!

http://www.shodor.org

http://www.cserd.nsdl.org
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Go to http://nsdl.org and click
on the K-12 audience page to:
e Download our Seminar Resource List

o Utilize our blog featuring our presenters for
the Fall Series sharing their insights on
careers in science and science education:

http://expertvoices.nsdl.org/200/fall-nsta-sems/

o~y
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luminate

Where Bright Ideas Meet.

N
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Science Objects

SciGuides
Journal Articles
Books

e-Books

Boock Chapters

Cnline Short Course

Symposia

Web Seminar

D v | ihrans q

Get the Help, When You Need It

META developed the Learning Center as a professicnal development website to help
address your classroom needs and busy schedule. Using this site, you can gain
access to more than 1,200 different resources and oppartunities, such as:

|

« Over 1,000 NSTA Journal aricles (230 ofthem {-.
available FREE of charge}—many containing high-
quality lesson plans.

« More than 35 FEEE Science Ohjects (one- to two-
hour interactive simulation-oased learning
experiences).

& More than 125 e-chapters from selected books and
series (40 chapters FREE of charge}.

« FREE weekly live Web Seminars where you can interact with expers from MNASA,
MOAA FDA MSF, and the NSDL Community.

+ Maore then 20 SciGuides (A4 resource to help teachers integrate the internet into the

classroom).

PLUS: MSTA has also developed a suite of practical tools called My Liorary, My Motepad,
and My Transcript. Use these tools to organize, personalize, and document your
professional growth within the Learning Center.

Learn Mare.

http://learningcenter.nsta.org



National Science Teachers Association
Gerry Wheeler, Executive Director

Frank Owens, Associate Executive Director
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

NSTA Web Seminars

Flavio Mendez, Director
Danielle Troiano, Project Coordinator
Jeff Layman, Technical Coordinator
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* NASA: Successful Strategies for Involving

Parents in Education

December 12, 2007

* |IPY: The Role of Polar Regions in Earth’s
Changing Climate System

December 13, 2007

http://learningcenter.nsta.org



