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Environmental Signals

Chemical signals

Adolf Friedrich
Nobel Prize
1939 (rejected)
Sex hormones
(Pheromones)

Echolocation signals
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What is genetic material




EXPERIMENT

Question: Can the presence of dead bacterial cells genetically transform living
bacterial cells?

METHOD

Frederick Griffith
transforming principle
1929

Streptococcus pheumoniae

Mouse dies Mouse healthy Mouse healthy ~ Mouse dies

Living Sstrain  No bacterial No bacterial Living S strain
cells found in cells found in cells found in cells found in
heart heart heart heart

Smooth colonies Rough colonies do
secrete a capsule ot secrete a capsule| Conclusion: A chemical component from one cell is capable of genetically
and kill mice. and do not kill mice transforming another cell.

LIFE: THE SCIENCE OF BIOLOGY, Seventh Edition, Figure 11.1 Genetic Transformation of Nonvirulent Pneumococci
©2004 Sinauer Associates, Inc. and W. H. Freeman & Co.
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Genetic materials???

Protein (chromosomes 90% protein)
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Alfred Hershey and Martha Chase
1952

T2 Phage
ASw Radioactive DINA

"Wirus infects bacteria” Supernatant Solution containing protein is not radioactive

Protein coat in solution

Centrifuge
Blender % to seperate ’Ne\s
to remove X i Phage from
Phage DNA in E. coli E. coli
Escherichia coli b
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Pellet Cells with DNA are radioactive
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Cracking The Code

Watson and Crick
1953 DNA structure
Nobel Prize 1962
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Sanger Method Maxam-Gilbert Method
DNA sequencing by enzymatic synthesis DNA sequencing by chemical degradation

GGG

Walter Gilbert
Nobel Prize 1980, DNA sequence

Frederick Sanger
Nobel Prize 1958, sequence of insulin
Nobel Prize 1980, DNA sequence
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“Sequencing” means finding the order of nucleotides on a
piece of DNA.
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Mutation



i Y 4 . HEBB Sequence in Normal Adult Hemoglobin (Hb A):

Gt P
' \ S,C k Ie Nucleotide CTG ACT CCT GAG GAG AAG TCT
Amino Acid LrEI:l.l Thr Pro G:u Glu Lys Sller

Cell 3 E 9
e HEBB Sequence in Mutant Adult Hemoglobin (Hb S):

o MNMucleotide CTG ACT CCT GTG GAG AAG TCT

nem,a Amino Acid Lnslzu Thr Pro ‘U’?I Glu Lys Eeir

3 6 9

MUTATIONS NEVER
PROVIDE ADVANTAGES

Sickle Cell hemoglobin
forms long, inflexible chains

. Normal red blood cells
are compact and
flexible, enabling them
to squeeze through
small capillaries

Sickled red blood cells
are stiff and angular,
causing them to
become stuck in small
capillaries
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Studying
evolution

Mastodon

11,000
years ago

l.
b

Enterobacter cloacae
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Synthetic life

Thursday, Jan. 24, 2008
TIM Scientist Creates Life — Almost

mranese e ONNL | By Alice Park

Complete chemical synthesis,
assembly, and cloning of a
Mycoplasma genitalium

genome.
Gibson et al. Science 319(5867):
1215-1220. 2008




WVuglmaTech M. genitalium

WEddlE:  Ob/igate intracellular bacterium
482 genes and 580,000 bp
Smallest genome

382 genes essential for life



