Can anything evolve by
Natural Selection?

Heredity

® What is 2 phenotype? What is a genotype?
® How are phenotypes created?

® What are the refative influences of genetics
and environment on phenctype?

DNA

® What is DNA?
® What is its shape? VWhy is the shape
important?
® Where is it found?
® VWhat does it do?

3 Part question

® How does the genetic code create 2
characteristic?

® How come we resemble our parents? That
is, how is our heritable information passed
from generation to generation?

® Where does variation in the code come
from?




Human DNA in Chromosomes

Chromosomes
are DNA

DNA

o ASEGMENT OF DNA s a partice of
inheritance

o Al scrunchead up n nucleus — supercoiled
ino tiny packs

¢ Foms the Chromosomes

e Really ong! Hapioid genome of one gamete
= about 1 meter

¢ Double halx
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DNA made of 4 bases
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® Adenine - !
® Guanine LR e:.z
® Cytosine L
:
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DNA structure

Particle of Inheritance?

® A segment of 2 chromosome
* A segment of DNA

® A series of bases

® Ajgene

® Anallele

® A segment of DNA with a particular
)




DNA’s Job

® DNA carries the code for making proteins
® Proteins are the building blocks of the body

® What proteins you make or don’t make
determines your phenotype

® Different sequences can create different
proteins and therefore different phenotypes
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(3 Example:
w Sickle Cell
gk 5
| Anemia
® part of 11p15.5 makes hemoglobin
B
. ® “normal” | 1p15.5 makes “normal”
] hemoglobin
) ® sickle cell results from a differant
sequence

Examples

® Provide structural support (collagen)

Regulate metabolc processes (dgesson,
bocy temperature, melanin procuction,
elc)

o IPILENcE GeNa AXPrasSIon: NOrMoNas,
enzymes

®* Regulatory genas

Proteins

® Made of amino acids
® 20 amino acids

e Different combinations and lengths
for different proleins

® Insulin = 51 AAlong, Hb = 574 AA




How does DNA make a protein?

Has to give the
instructions on how
to buid the amino
acd chain

Gives the order of amino acids

Sequence of bases gives sequence of
aminc acids
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DNA is

® Universal
® Triplet
® Redundant

Protein synthesis

® TRANSCRIFTION - the cogying of DNA
by mRNA
o TRANSLATION - the meeting of mRNA

and tRNA to translate the base seguence
into 2 chain of amino acids




Protein Synthesis

Transcription
' Proten Syretonis
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3 Part question

e How does the genetic code createa
characreristic?

® Where does variation in the code come
from?

® How come we resemble cur parents! That
is, how is our heritable informaticn passed
from generation to generation?




This is how a protein is created --
But this is only the start

We don't just have one copy of a
gene, we have two, and we have to
know
*How do these two copies
combine to create a phenotype?
*How do we get cur two copies!
*How is varation produced?
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Example: Sickle Cell
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Example: Blood Type
* ABO

® A creates 2n antigen on the blood, which
will result in antibodies against B

® B creates 2n antigen on the blood, which
will create antibodies against A

® O creates no antigens - but will create
antibodies against both

® AB creates both antigens, and therefore no
antibodies
)

Example: Eye Color

® actually created by pigment genes at at
least 3 locales

® Blue eyes are due to the lack of other
pigmentation

® One allefe makes nothing, others make
pigmentation.
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