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How do organisms persist in such diverse environments?

Jacob & Monod (1961):

DNA: 1 coding sequence

: ]

Protein: 1 biochemical function
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TTT Fhe [F]
TTC Phe [F]
TT4 Leuw [L]
TTG Leu [L]

TCT Ser [5]
TCC Ser [5]
TCA Ber [B]
TCG Ser [3]

TAT Tyr [Y]
TAC Tyr [Y]
TaA Ter [end)
TAG Ter [end]

TGT Cyz [C]
TGC Cys [C]
TG4 Ter [end]
TGC Trp [W]

CTT Leu[L]
CTC Leu[L]
CT4 Leu [L]
CTG Leu [L]

CCT Pro [F]
CCC Pro [F]
CCA Pro [F]
CCG Pro [F]

CGT Arg [R]
CGC Arg [R]
CGA Arg [R]
CGG Arg [R]

ATT Te (1]
ATC T [1]
ATA T [1]
ATG Met [M]

ACT Thr [T]
ACC Thr [T]
ACA Thr [T]
ACG Thr [T]

ACT Ser [8]
AGC Ser [5]
AGA Arg[R]
AGG Arg[R]

GTT Val [V]

GTC Val[V]

GTA Val[V]
GTG Val [V]

GCT Ala [A]
GCC Ala [A]
GCA Ala [4]

GCG Ala[4]

GAT Asp[D]
GAC Asp [D]
GAA Ch [E]

CAC G [E]

GGT Gly [C]
GGC Cly [G]
GGA Cly [G]

GOG Cly [C)]
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Amino Amino
acid 1 acid 2

Polypeptide

Adaptors

Amino
acid 3

Codon 1 Codon 2
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tRNA: codon translators
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Ribosomes: structural RNA

arall

galE

lacl

lacZ

() p phage replicase
X174 phage A protein
R17 phage coat protein
Ribosemal 512
Ribosomal 110

trplt

trp leader

37 end of 165 rENA

PS: Initiation

Initiation
codon
UUUGCGGAUGCGCGAGUGAAACGAUGGCGAUU
AGCCUAAUGGAGCCAAUUAUGAGCAGUU
CAAUUCAGGGUGGUGAUUGUGAAACCA
UUCACACAGGAAACAGCUAUGACCAUG
UAACUAAGGAUGAAAUGCAUGUCUAAG
AAUCUUGGAGGCUUUUUUALOGGUUCGU
UCAACCEGGEGGUUUCAAGCAUGCCUUCU

AAAMACCAGGAGCUAUUUAAUGGCAACA -

CUACCAGGAGCAAAGCUAAUGGCUUUA
CAAAAUUAGAGAAUAACAARAUGCAAACA
GCUAAAAAGGGUAUCGACAAUGAAAGCA

3 HDAUUCCUCEACUAG‘ 8*
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PS: amino acid oligomerization
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Linear protein molecule?
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Quaternary Protein Structure

\\gene"

One gene equals one protein

DNA: 1 coding sequence

> 3

Protein: 1 biochemical function
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STRUCTURE IS EVERYTHING

function

1 dimensional data sets obscure biological function
DNA has structure that is just as critical to its function

Gene Distributions
e Unequal density across chromosomes
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DNA Structure: Histones

Courtasy of Timothy Richmond, Eidgendssische Technische Hochschule, Switzeriand.

Histones and chromatin

o At the simplest level, the suite of DNA in
eukaryotic cells would not fit within the
nucleus without some further packaging

e DNA is wrapped around histones to form
nucleosomes, and then further
condensed into chromatin
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Courtesy of Jerame B. Rattner, University of Calgary, Canada.
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Jacob & Monod (1961):

DNA: 1 coding sequence

: ]

Protein: 1 biochemical function
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Not at steady-state

m
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Bioinformatics

e Is biological function inherent in primary
sequence information?

e How do you account for ‘structure’ in
sequence information content?

Lactate Dehydrogenase
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Anaerobic
Glycolysis

Citric
acid cycle

LDH: Structure
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Barracuda LDH

S. argentea G H H G S
GGCCAT CATGGECAGC
S. lucasana D H H G G
GACCAT CATGECEEC

How could you ever decide that
GGCCAT vs. GACCAT
would be indicative of natural selection for
temperature adaptations in LDH?

Bridging the Gap

Genomics Proteomics
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Bridging the Gap

function

Genomics Proteomics

Functional-Informatics

e Biologists need to know function

e Significance of any ‘information’ feature can
only be assessed by describing function

e "Can the informatic feature contribute
towards an understanding of how the
organism works?”

e Describing a functional role leads to deriving
testable hypotheses
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