Program Goals

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

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

e Provide students with research experience

Biolnformatics in Your Classroom
Provide biological support for predicted
transcript models

Present = printed manual
In progress = on-line tutorial

1. Brief overviews
« Genomics
« Biolnformatics
« RT-PCR
2. Laboratory procedures
3. Computer analysis
4. Teacher section (standards)
5. Student section

JR Trevas, Rincon High School
Tucson, Arizona
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UPDATE: Database (www.chromdb.org)

choice for a large community of plant biologists. The
stnall size of the genome and the avalability of well
established genetic resources enabled the use of
mapped-based clong to 1solate and characterize
genes well before the avalabiity of a sequenced
genome. At the present time, Arabidopsis still remams
the organism of choice for many researchers due to the

Arabidopsis thaliana has the distinction of being the
first plant to have itz genome sequenced. Before the
genotnics age, Arabidopsis was the model orgamsm of

+ Histones and Histone Linker Proteins (534 proteins)
+ Histone Modifications (2045 proteins)

+ Modified-Histone Binding Proteins (416 proteins)
+ DMNA Modifying Proteins (234 proteins)

+ Mon-histone DMNA Binding Proteins (714 proteins)
+ EMAI Components (423 proteins)

+ Chromosome Dynamics (236 proteins)

ect hoth the taxon and protein classification or Enter ChromDB IDs and locus numbers

helect organisms (hold Ctl to select multiple) {or Select Taxon)

abidopsis thaliana j
spergillus fumigatus
:pergillus nidulans FGSC A4

All Proteins (7515 proteins: 33472 plants, 1790 animals, 2158 fungi, 168 stramenopiles, 57 protists )
+ Muclecsome Qrganization: Assembly, Displacement and Organization (2203 proteins)

+ Histone Modification-Associated Proteins and Complexes (305 proteins)
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ChromDB Information for Arabidopsis thaliana
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helect a protein classification (or Select a protein group)
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™+ Histones and Histone Linker Proteins
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™+ DMA Madifying Proteins

Humber of Protein Status

Confirmation Status

Genes Full length || Partial || Confirmed

Fartial zupport Mo Biological Support

Pfarn Domain iew

424 424 0

307

4 33

External Links for Arabidopsis thaliana
TAIR

model higher plant Arabidopsis thaliana.
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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 amplification
-Amplification product is a single band
No cloning step - direct sequencing of fragment

Experiment Overview

University of Arizona

Isolate total RNA
Make 15t strand cDNA

Primer design and QC

Sequence fragment 4 -

Deposit sequence in dbEST
Acknowledge class

The Arabidopsis Infarmation Resource (TAIR) maintaing a databasze of genetic and malecular biology data for the
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Educational Outreach

dbEST Database-ecotype Colunbia
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Fragment

=CHE10O 1

TGAACAAGACTGGALCCCACAGGTGGATALAC AAGCTTTGC LACGAGCTC ATCGALTTGG
ACARATCAGTCATG TG TG TCTATAAACC TCGTTACTGAACATTC TG TG GAAGAGGTTAT
TTTGAGGAGGGCAGAGAGAL AT TG AGC TTAGTCATAATGTTGTGGGAGATAACATGGR
BGAGAARGARGAAGATGGTGETGATT TG GG TCTC TAGTGTTTGGTTTAC AAAGGTTTGR
T CGAGAGAT T A AATGAAGAGTCTGATAACC TGALAATGGTAGRAATARGTTCTCT
T T GAGAL G T TG T TG AATAC GTC A AR A G TTGAAC CAGACAAGGARGAANGARGETT
TGAAATTAATTCGAGCGAC A TTTGC TAGGAAATACATCATCTGCARGTCTGGATTCCGR
G TTGAT A G TTC TTACC TTTCAT GGG TTGAGARATTGALGGAAGCTGCACGATCALG
ARG GAT AR A R A R TTATTGAGT TG AL ATAGAARGA A TTATC TGAGGAALAGARATCT
GAGAATTGAGGC TGO CAGGLAAAR MGG AGARGAGARGAAGTTAGCCACGTGEGEAGCACR
CoeTTATCAGTCTT TG TCCG TG AAGAAC CGATTT TG CTGATGATGTTGATTCCAGC TS
AGATGC A AT TG TTAAC TTTGTC TT TG GAGAC TG TACAAATCCATCAACTGTCTCTCR
TGAG A A AT A TATTCAGC TG TG T TGATGAC TC TG GAAAC TGGGGACGTGETGEALT
GTTTGATGC T TG T ALAAC TG TC TAATAC TG TACCCAC TGO TTATCACCGAGCATCCGA
=TT

Upstream primer

FCGEOS
TGRACAAGACTGGAACCCAC BT

Dovwnstream primer

FCGEOG
AACTCGGATFC TCGGTEATARGCA

Planning the Experiment

Class 1: PCR (overnight)

Class 2: Electrophoresis

Class 3: Spin column

Class 4: Computer lab

Plant Genomes

Arabidopsis thaliana
Medicago truncatula

Oryza sativa ssp. japonica Protein Group SHFZ2 super family
Qryza sativa ssp. indica
Physcomitrella patens

Yiewers

Reports

zenomic-based Reports g
Protein Information

SYNONY s
Protein Group Counts
Qrganism ID Mumber

RMAT

Extras

Chrormatin For Beginners
Archive

Locus Link At5ge6750

ChromDB Model Type Genomic

Taxonomy Link Arabidopsis thaliana {mouse-ear cress)
ChromDB Taxon Plant; Angiosperm; Dicot

{SnfZ, Risl, RadZ6 superclasses)

SEQUENCES | Ganomic
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™ + Chromosome Dyhags Pfam Domain Yiewer
SMART Domain Viewer Qk, 1k,

ChronDB Hodel
CHRE1

2k, 3k dk 3k
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Description SWI2/SMNF2 chromatin remodeling protein involved in the maintenance of DMA

Populus trichocarpa methylation
Zea mays

Select hoth the taxon and protein classification or Enter ChromDB IDs and locus numbers

1. Select organisms {(hold Ctl to select multiple)

Arabidopsis thaliana
Chlamydomonas reinhardtii

Oryza sativa (indica cultrvar-group)
bedicago truncatula

Oryza sativa ssp. j[aponica
Dstreccoccus lucimarinus
Fhaeodactylum tncormutum

£Ea mays

Fopulus trichocarpa
Fhyscamitrella patens

2. Select a protein classification {or Select a protein group)

[+ All Proteins
[ + Histones and Histone Linker Proteins
[ + Mucleosome Organization: Assembly, Displacement and Organization
[ + Histone Maodifications
[ + Histone Modification-Associated Proteins and Complexes
[ + todified-Histone Binding Proteins
] + DA Modifying Proteins
[ + Mon-histone DMA Binding Proteins
[ + RMAT Components
] + Chramosome Dynamics

3. Select report(s) to generate

Ffan domnains {(pfamn_ls)
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Splice Model Status Transcript splice model confirmed by cDMAsS {including ESTs)

Expression MPSS5

Yectar Infarmation
Order Vectars
FRMAI Lines

Sort by Mame

Organism

Arabidopsis thaliana

Fea mays

Saccharomyces cerevisias
Caenorhabditis elegans
Drosophila melanogaster
Homo sapiens
Schizosaccharomyces pombe
Oryza sativa ssp. japonica

Common hame Organism ID Genes

MouUse-ear Cress
COr

baker yeast
nematode

FrLit iy

human

fission yeast
Mce

Sequence Results and Analysis

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

Predicted

Students’ Results

424
34965
154
299
211
407
162
414

[ Prirnary Synonym
(] Protein Description
(JLocus

CIPfarn Dornain Wiew
(I Murnber of Exons
[ Esxon iew

(] Splice Model Status

Summary

RT-PCR experiment design for:
e Average student/average biology class
e Build on existing course contents
e Provide student lab experience
e Generate interest in bioinformatics
e Content can be expanded for
e Honors class
e Community college
e Teaching options
e Chromatin
e Protein class information
e Biological and agronomic significance
of the plant
e Genomics/Biolnformatics




