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Present = printed manual
In progress   = on-line tutorial

1. Brief overviews
• Genomics
• BioInformatics
• RT-PCR  

2. Laboratory procedures
3. Computer analysis
4. Teacher section (standards)
5. Student section

Isolate total RNA

Make 1st strand cDNA

Gel electrophoresis

Column purify fragment
Sequence fragment

Primer design and QC

Students analyze sequence
support or correct model

University of Arizona

High School Classroom

Deposit sequence in dbEST
Acknowledge class

PCR to amplify fragmentPCR to amplify fragment

Experiment Overview

Details
Gene selection

•Genes with partial support
•Avoid genes with no EST support

Fragment size
•500-1000 bp

Primer design
•Restrictions on the region to be “proofed”
•Not amenable to primer design programs

Other considerations
•Primers tested to insure successful ampli�cation
•Ampli�cation product is a single band
•No cloning step – direct sequencing of fragment

Gel Electrophoresis

PCR

Purify Fragment

Sequence Analysis

Class 1: PCR (overnight)

Class 2: Electrophoresis

Class 3: Spin column

Class 4: Computer lab

Planning the Experiment

Summary
RT-PCR experiment design for:
• Average student/average biology class
• Build on existing course contents
• Provide student lab experience
• Generate interest in bioinformatics

• Content can be expanded for
• Honors class
• Community college

• Teaching options
• Chromatin
• Protein class information
• Biological and agronomic significance 

of the plant
• Genomics/BioInformatics

• Encourage teachers to incorporate 
genomics and bioinformatics into existing 
biology curricula

• Provide area teachers with:
• a lesson plan
• protocols and training
• supplies and equipment loan (Nadja 
Anderson, BioTech Project)

• Provide students with research experience

Program Goals

Sequence Results and Analysis

Students use a program to align their fragment sequence 
with the genomic sequence from ChromDB

Predicted Students’ Results

Database Entry and GenBank Deposit

UPDATE: Database (www.chromdb.org)

UPDATE: Educational Outreach

Project Goals
• Search plant genomes, either complete or in progress projects; 
identify, curate and display all predicted chromatin-associated 
proteins.
• Search plant EST collections (greater than 100,000 entries) and 
identify, curate and display all predicted chromatin-associated 
proteins using EST contigs*.
• Import chromatin-associated proteins for model animal and fungal 
genomes included in the NCBI Refseq database.
• Provide a phylogentic context toward understanding the evolution 
of the chromatin proteome in important crop species.
• Continue to develop and improve the ChromDB database as a 
community resource for chromatin-associated proteins
• Develop and implement an educational outreach program for high 
school science teachers to promote the teaching of plant genomics 
and bioinformatics.

The ChromDB database has been restructured to accommodate the growth of the database 
and to facilitate the use of new features. The relational database uses Html:: Mason to
take advantage of Mason’s ability to embed Perl within HTML.

The website has been redesigned and new features incorporated. A new triggering system 
allows us to make automatic, weekly updates from our development database to the public, 
production database. Updates on new tools, organisms, protein groups, etc are listed on the 
monthly database updates. 

New features of the website will be presented here.

For a complete overview of the website, please visit
ChromDB.org and check out the organisms, genes, 
tools, reports, viewers and all other features.

A brief overview of the new webpages and features
will be presented here.

Help manualChromDB Contents provides breakdown of
protein groups and numbers of genes for 
plants (including green algae), animals,
and fungi

Menu selection for advanced search;
the same format is used for reports and
viewers.

Quick links for plant genomes; provides information
on the plant, external links and stats on the genes. 

Menu selection to generate reports
for plant genomic sequences

High school class given credit for
sequence deposit in GenBank

We want to move beyond local schools and
make this a nation-wide program applicable
to high schools, community colleges, and
small colleges. Please contact Carolyn Napoli
(cnapoli@ag.arizona.edu) for information and
participation.

We are converting maize sequences from transcript-based (EST contigs) to genomic-
based with BAC sequences to GenBank. In addition we have released
Orysa sativa cultivar indica chromatin-related genes (genomic-based), as well as
barley and wheat (transcript-based). Please visit the website for more information.

Database gene record page displays region of model that needs cDNA proof

Predicted sequence and
primers for RT-PCR

*(use PlantGDB resources, when possible)


