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-Deoxyribonucleic Acid ' Js
*-Genetic material found in the nucleus i
-Make-up genes, which are found on 2
3

chromosomes (instructions) ‘
**If every nucleus of EVERY cell contains the same DNA,
Why do various cells carry out different functions?

'I.C.Mnhnﬂnn

(creates different types of cells by turning the
gene expression “"on” or “off")
Ex: Muscle cell- contract/relax
Nerve cell-transmit impulses
Skin cell-Form a protective layer
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Mitosis

Two Daughter Cells
Containing ldentical
Copies of DNA

Expression
of Neuron-
Specific
Gene

MNeuron
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Expression
of Epithelial-
Specific
Gene

Epithelial
Cell
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-Genetic instructions received from EACH
parent :

o P

e~ &
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-1000's on EACH chromosome /i

99

Y

-characteristics the offspring will possess
color, skin color, eye color, height)
-No (except identical twins)

-Crossing-over and recombination during
meiosis creating variation



Homologous Chromoscimes

-Combination of alleles (form of gene) determines the
trait expressed

Stronger gene causing trait to be expressed
(Represented by capital letter)

Weaker gene that is covered by dominant
gene. Must have BOTH alleles for trait to
Be expressed (represented by lower case
letter)



When BOTH alleles are the same for a specific trait,
the trait is said to be (pure)

When the two alleles are different for a specific trait,
the trait is said to be (hybrid)

- The genetic makeup of an organism (Tt)

-The physical trait an organism expresses
(Tall)



Chromosome

All of the following
Are found in the
Nucleus of a cell:

\ Y DNA(doutie helix)
&




HUMAN CHROMOSOMES

Telomere

Chromatid



What is heredity?

What is an inherited trait?

Recessive inheritance

carrier

O O Carrier
Father HD[I J@ Malher N Q n
p[,!g Nn F.N
O

NN MNn Nn nn
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MORMAL  CARRIER CABRIER AFFECTED

Dominant inheritance

Normal

oy
% Mother

RFFECTED NORMAL RFFECTED NORMAL
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What is DNA composed of?

nucleotide

There are 4 different Nitroaen. Base
Nitrogenous bases: H

Deoxyribose




-Twisted Ladder or DOUBLE HELIX
(Phosphate groups and deoxyribose form the
Backbone of the chain— Nitrogenous bases

Form the sfeps) — 2 nucleotides wrapped around each
Other!

Adenine — Thymine (A-T)
Thymine — Adenine (T-A)
Cytosine — Guanine (C-6)

Guanine — Cytosine (G-C) .

AN
"Double Helix Model”-2 coiled
? Strands twisted together




DNA the molecule of

Trillions of cells
Each cell:

® 46 human id
chromosomes 4

* 2 meters of
DNA

* 3 billion DNA
subunits (the
bases: A, T, C, G)

* Approximately
30,000 genes
code for proteins

that perform most ,. | i
life functions protein

Y-GG 010085







THE STRUCTURE OF ONR
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£
-Weak Hydrogen Bonds p;
:

-
Each sequence of nucleotides forms the unique
Genetic information of an organism
Ex: CAT not the same as ACT
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A1/ Danlication

How long is DNA?

How does this fit intfo a tiny chromosome?
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Complementary
New Strands
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http://www.johnkyrk.com/DNAreplication.html
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Adenine
Thymine
Guanine
Cytosine




-A protein is made up of long chains of amino
acids (there are 20 different amino acids) each
with their own properties and structures.

enzymes, hormones, cell receptors,
antibodies

-The order of amino acids (Each protein
molecule has a unique sequence of amino acids)

-the shape



Genes contain
instructions
for making
proteins

perform many cellular
functions

U.S. DEPARTMENT OF ENERGY




What determines the order of amino acids ?
Where are proteins made?

What controls protein synthesis?

***Amino Acids-the building blocks of proteins




-Ribonucleic Acid

(messenger RNA)- Brings
information from DNA — Ribosome
(transfer RNA)- Transports amino
acids to ribosome
(ribosomal RNA)- Assembles amino
acids

-The process of using amino acids to make a
protein from a DNA template (pattern)

-making a protein involves 2 steps:



Step #1:
Transcription-

***This is going from DNA language to RNA
language

*** (there is no
T in RNA language)

***n RNA language, Uracil (U) replaces Thymine
(T) and pairs with Adenine (A - U)



T

Complementary DA strands RiA strand



Step #2:
Translation-

***This is using an amino acid sequence to build a
prafelh THE GENETIC CODE

o
L
[
-
Ll
-1
)
[ -
w
o
[T

SECOND LETTER

QOchre
UAA (terminator)
UAG Amber
(terminator)

lleu
Met

(initiator)

Val

(initiator)

THIRD (3') LETTER



Hibosome

RMA Lsss the A
hasea uracil (L)

instead of
thymmana (T) O
tRENA carrying o
a spe-:::rﬁ-: o
;"'”Euanﬂd{ﬁer] tRNA — amino acids
Glg:r::ine (Gily), ' are positioned >
isolaucing (ig) -E.Gmr'ﬁll"l'g to the
codon/anticodon pairing

Sourcs: Moumem Biolooy anyd Haalth Shoatas, Thormses MNelson, Walom- oo Tharmes, 1556858 \




ribozorme

tEHA carmes amino
acids to the
ribozome

proteins are
azzembled on the
ribozome wsing

instructions provided
bo FkA by DR,
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Original DNA Strand:

ATA CGA TCG CAC

(Transcription) mRNA strand:

VAU GCU AGC GUG

**Remember, mRNA does NOT contain the base Thymine
(T), so Adenine (A) gets paired with Uracil (U)



THE GENETIC CODE

SECOND LETTER

FIRST (3') LETTER

U C A G
Uy ucu UAU uGu U
Phe Tyr Cys
uuc ucc s UAC uGec C
er
Ochre Opal
UUA}LEU UCA UAR e ator)| YSA terminator A
UuG uceG UAG Amber UGG Trp G
(terminator)
cuu ccu CAU }H_ cGU U
15
cuc cccC CAC CGC
Leu Pro Arg c
CUA CCA CAA }GI CGA A
n
cCuUG CcCG CAG CGG G
AUU AcuU) MU} AGU} U
Asn Ser
AUC } lleu ACC }Th AAC AGC C
r
AUA ACA AAA } . AGA}A A
ys rg
aug Met ACG | AAG AGG G
(initiator)
GUU Gcu) GAU} GGU U
As
Guc Gee cac § 5P GGC c
Val Ala Gly
GUA GCA AA A
(initiator) | GcG G

mMRNA Strand:

Amino acid sequence:

THIRD (3") LETTER




(Has the instructions (DNA) to
Make protein)

Ribosome |
(Makes the proteil

(Provides energy
To make protein)




