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Agriculture
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» Population growth, climate change and water
shortages threaten world food security.
» As the climate changes, plants are subject to

new pests and plant diseases and don’t have
time to evolve new defenses.
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Agriculture’

» Bioinformatics can be used to:
» identify mechanisms of drought and pest
resistance.
» develop GM (genetically-modified) crops.

» Benefits:

drought/salinity tolerance
» heat/cold tolerence
pest/disease resistance
» herbicide tolerance

» enhanced nutrition

» Dangers:

» Unknown/unintended impact on the natural
environment.
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Medicine

» Bioinformatics is used to:

» guide the treatment of cancers.

» identify drug targets and lead compounds for
drug development.

» warn parents of potential genetic defects.

» diagnose certain diseases.
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Mammal tree using 26 genes.* Human cyclophilins protein |

4Meredith, R. W. et al. (2011). Impacts of the Cretaceious terrestrial revolution and KPg
extinetion on mammal divercification Science R334:521-524



Insulin Protein Sequence

MALWMRLLPL LALLALWGPD PAAAFVNQHL CGSHLVEALY LVCGERGFFY 50
TPKTRREAED LQVGQVELGG GPGAGSLQPL ALEGSLQKRG IVEQCCTSIC 100
SLYQLENYCN 110



Insulin Protein Structure
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Insulin Sequence for 11 Species

MALWMRLLPLLALLALWAPAPTRAFVNQHLCGSHLVEALYLVCGERGFFYTPKARREVED
MTLWMRLLPLLTLLVLWEPNPAQAFVNQHLCGSHLVEALYLVCGERGFFYTPKSRRGVED
MAPWTRLLPLLALLSLWIPAPTRAFVNQHLCGSHLVEALYLVCGERGFFYTPKARREAED
MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAED
MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAED
MALWMRLLPLLALLALWGPDPAPAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAED
MALWMRLLPLLVLLALWGPDPASAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAED
MALWMRLLPLLALLALWGPDPAQAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAED
MALWMRLLPLLAFLILWEPSPAHAFVNQHLCGSHLVEALYLVCGERGFFYTPKFRRGVDD
MASLAALLPLLALLVLCRLDPAQAFVNQHLCGSHLVEALYLVCGERGFFYTPKSRREVEE
MALWTRLLPLLALLALLGPDPAQAFVNQHLCGSHLVEALYLVCGERGFFYTPKSRREVE
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LQVRDVELAGAPGEGGLQPLALEGALQKRGIVEQCCTSICSLYQLENYCN
PQVAQLELGGGPGADDLQTLALEVAQQKRGIVDQCCTSICSLYQLENYCN
LQGKDAELGEAPGAGGLQPSALEAPLQKRGIVEQCCASVCSLYQLEHYCN
LQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN
LQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN
PQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN
LQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN
LQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN
PQMPQLELGGSPGAGDLRALALEVARQKRGIVEQCCTGICSLYQLENYCN
LQVGQAELGGGPGAGGLQPSALELALQKRGIVEQCCTSICSLYQLENYCN
OOGGOVELGGGPGAGLPOPLALEMALOKRGIVEQCCTSICSLYOLENYCN
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DNA Sequencing Costs®

Cost per Raw Megabase of DNA Sequence

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

8National Human Genome Research Institute
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lllumina Sequencers

» known for speed and accuracy.

» reduced cost to sequence human genomes
from 3 billon to 1 thousand US.

» has currently sequenced 90% of all known DNA
sequences.

» top-of-the-line machine costs approx. 1 million
US.



Ebola Web Browser

p About Us

A Genomes Genome Browser Tools Mirrors Downloads My Data View

UCSC Genome Browser on Ebola virus Sierra Leone 2014 (G3683/KM034562.1/eboVir:
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An Ebola Protein Sequence’

Ebola/Zaire

Ebola/Bundibugyo
Ebola/Tai Forest
Ebola/Reston
Ebola/Sudan

Identity
Consensus

Lloviu virus
Marburg virus

’Dziubanska, et al, 2014.




An Ebola Protein Structure®

e

.

Glu®s®

Figure 9

Graphical representation of the surface amino-acid conservation using the crystal structure of the
Zaire EBOV NP The color scale is based upon the level of conservation as determined by the
ConSurf server. Categories 8 and 9 correspond to fully conserved residues. Small ribbon diagrams
are shown at the top for the viewer’s convenience.

8Dziubanska, et al, 2014.
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Estrogen Receptor: Holo vs Apo


http://www.rcsb.org/pdb/101/motm.do?momID=45&evtc=Suggest&evta=Moleculeof%20the%20Month&evtl=OtherOptions
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