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In Computational Genomics Camp

e Focus: Humans

 Hypothesis: diseases are conditions that occur
when our body fail to maintain homeostasis.

e |deal: preventive personalized medicine

e Current goal: find potential cure for cerebral
palsy in the general population by focusing on
one gene per camper (or group)
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Recap —day 1

currently

 Genes: inherited molecules (DNA sequences)

that generate functional entities (proteins or
RNAS).

e Genome: The sum of genes

e Genomics: The study of all genes at DNA, RNA,
or protein levels.

e Diseases: consider multiple genetic networks
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Recap — day 2
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Structures!

e RCSB Protein Data Bank
http://www.rcsb.org/pdb/home/home.do

Search double-helix DNA
Or 1CGC
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Recap — day 2
e

DNA

http://www.ericharshbarger.org/lego/mini_dna.html
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Recap
RNA
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Structures!

e RCSB Protein Data Bank
http://www.rcsb.org/pdb/home/home.do

Search RNA
or 4TNA
or 1C2X
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Recap — day 2
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How do we measure them?
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DNA

e What do we want to measure?
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Sequence Code to Amino Acids
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BY PROFESSOR CHARLES PUSEY
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Disruptive Technology: High Throughput Sequencing
(next generation sequencing)

Prepare gDNA Library Generate Clusters Sequence Clusters
3 hﬂur_s hands-on, 6 hours <1 hour hands-on time, 5 hours 2.5 days single read
total time total time (36 bases)

llumina

Copyright © miRcore All Rights Reserved MIRcore



RNA

e What do we want to measure?
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Microarray
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http://en.wikipedia.org/wiki/DNA_microarray
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CO m p a re Cancer Cells Noiial Calle
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Protein

e What do we want to measure?
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2D gel electrophoresis
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Tasks for your gene

 Find chromosome positions (start and end)

* Find entire DNA sequence with exons in capitals and
introns in lower case.

* Find entire mature mRNA sequence with coding regions in
capitals and UTRs in lower case.

* Find only coding regions.
 Find amino acid

e Connect 11t —20% amino acids to the corresponding RNA
coding sequences

Database to use:
http://genome.ucsc.edu/cgi-bin/hgGateway
http://www.ncbi.nlm.nih.gov/gene

Copyright © miRcore All Rights Reserved MIRcCcore


http://genome.ucsc.edu/cgi-bin/hgGateway�
http://www.ncbi.nlm.nih.gov/gene�

Make dsDNA of your gene

 Choose 50 sequences including first exon and
first intron

 Make single strand of DNA X of 50 sequences
e Mark exon and intron boundary

e Make complementary DNA strand Y of X

e Mark 5’-end of each strand

e Make dsDNA helical structure

Copyright © miRcore All Rights Reserved MIRcCcore



	Gene Expressions
	Values
	In Computational Genomics Camp
	Recap – day 1
	Recap – day 2
	Recap – day 2
	Structures!
	Slide Number 8
	Recap – day 2
	Structures!
	Recap – day 2
	How do we measure them?
	DNA
	Sequence Code to Amino Acids
	DNA sequencing
	Disruptive Technology: High Throughput Sequencing�(next generation sequencing)
	RNA
	Microarray
	Compare expressions
	heatmap
	Protein
	2D gel electrophoresis
	Tasks for your gene
	Make dsDNA of your gene

