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* OUTLINE:

1.

structure of DNA and RNA
FUNCTION OF DNA and RNA

EXPRESION OF DNA (CENTRAL DOGMA):
DNA - DNA (DNA Replication), ona >

PROTEIN (transcription and translation)
DNA MUTATION
DNA REPAIR

HISTORY OF DNA

® Freidrich Miescher 1868-1890: Nuclear material = DNA.
* Walter Sutton 1902: DNA in chromosomes.

* Fredrick Mischer 1928: Transformation experiments

* Levene 1920: found the nucleotide.

* Hershey and Chase 1952: DNA, not protein, hereditary
material.

* Rosalind Franklin 1950 used x-rays to photograph DNA
crystals.

* Erwin Chargaff 1950 determined of A=T and C=G in DNA.

® Watson and Crick 1953: double helix DNA >The 1% model.

© RECOMBINAN OF DNA

DNA the molecule of life

Trillions of cells
Each cell:

* 46 human
chromosomes

* 2 meters of
DNA

chiomosomes

30,000 genes

code for proteins 50
that perform most

life functions
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NUCLEIC ACIDS (DNA AND RNA)

Qmuao ﬂuuﬂc Aco (DNA)

* Polimer of nucleotide (polynucleotides)

* Nucleic = found in nucleus and also in
mitochondria (mtDNA).

= Acid: phosphate group
DNA -> Phosphate + sugar (pentosa) +
nitrogenous bases.

DNA

* Contain genetic information
* Double helix (nucleotide chain)
* Nucleotide purine (A & G) and pyrimidin
(C & T) - complementary
A - T 2 hydrogen bond
G - C 2 3 hydrogen bond
= Antiparalel
*+ Sugar: deoxyribose

DNA

* Encodes all the proteins jn our body
(enzymes, hormone, etc)

¢ (an be denatured and renatured

* Can be digested by endonuclease
restriction enzyme

* Template for
Replication
Transcription

Nucleotide Structure
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Deaxyrbonuckeic Acid (DNA) Nitrogerous Basss
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RIBO NUCLEIC ACID (RNA)

* Single strand molecul
* Found: in nucleus and cytoplasm
* Sugar: ribose

* Nitrogen base uracil {U) instead of thymine
(A-U)
* Three types of RNA (mRNA, tRNA, and rRNA)

* rRNA and tRNA are molecules with
same types in every type of protein
synthesis).

» Information coded in DNA directs
the synthesis of different RNA
molecules, involve in protein
synthesis.

« Three consecutive bases on mRNA
called a codon (UAA, CGC, AGU)

§_0 R base

0] (here: guanine)
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Second letter
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CHROMOSOME, GENE, GENOM, DNA AND RNA
CHROMOSOME  C=DROMATIN: owasna proem

I

GENE —> DNA :SUGAR, ACID, BASE

{

RNA™ PROTEIN

DNA : contain the nucleotides sequence
Gene : unit of inheritance sequence of nucleotides coding
for polypeptide or for an RNA molecule.

Genome: entire DNA content of a cell, including all of the
genes and all of the intergenic region. Human
genome + 80.000 genes, but coding region only
3% (nuclear genome: 3 billion of DNA)

Chromosome: is a chromatin in the cell.

DNA REPLICATION

* Definition: The process to synthesis DNA
from DNA = Replicon.

* Purpose: To sustain the genetic
information when cell division.

* Occurs: In the cell during S phase before
cell division

* Rapid and accurate .
* SEMICONSERVATIVE MODEL.

COMPONENT REQUIRES

* DNA (TEMPLATE)
* Origins of replication (ORI)
* Nucleotides (A,G,C,T)

* Enzymes and protein:
» DNA Polymerase lil: to adds new nucleotide DNA 5'-»3"
» Primase: to synthesis RNA primer
» Helicase: to oven double helix of DNA
» Ligase to conjunct Okazaki fragment
» Topoisomerase (girase) to unwind the supercoil
» Protein SSBP to avoid renaturation of DNA
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CENTRAL DOGMA @A ANA Protein

Replication Transcription Translation
DNA REPLICATION ENA 5
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REPLICATION MODEL

New strand
(1) Pola Semixanservaiit (2) Pola Konservatit (%) Pols Disperst o i
8 04l
Generssi 0 Generasi 0 Generasi 0 T
Lw\gl!mpﬂz ) 4 5
» x 2 ~ A Parental DNA
; < ‘t; 2 : > r\jwb s “a e DNA pnmase
Generasi 1 } Generssl 1 “/ Generssit
) ( % - ?-« DNApoI)-/mernu- g‘“’*‘m
c 5 & = O K, X Collaboration of Proteins
P = ) o ] - .
& anerstz Generani 2 e cenersiz : at the Replication Fork
> = b ! w >
Large eukaryotic DNA has
multiple origins of replication
o o o | top _strand
5 : | coding strand
" I : 3 / sense strand
l s | bottom strand
5 —x — = | template strand
N N = N mRNA | antisense strand
l synthesis
S'W
=3 e X = N




7/6/2017

5 4

3 5

DENATURATION | [RENATURATION
v

S T

L] g

DNA MUTATION

MUTATION

® DEFINITION: ANY CHANGE IN THE
NUCLEOTIDE/BASE SEQUENCE.

® CAN BE DETECTED BY COMPARING THE
MUTATED ORGANISM (MUTANT) WITH
ANOTHER NONMUTATED ORGANISM OF THE
SAME TYPE (WILD TYPE)

® THE EFFECT IS DEPEND ON SIZE (SINGLE TO

MILLIONS BASES) AND LOCATION OF
MUTATION

Mutation

* SPONTANEUS

Occurs every one million - one bilion per
one cell division

* INDUCIBLE (exogenus and endogenus)
Exogenus: chemist, ultraviolet
Endogenus: OXPHOS reaction >

Reactive Oxygen Species (ROS)




Mutation: Exposure to Ultraviolet Radiation
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Thymine
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Sugar-phosphate
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(b)

Mutation

1. Base Substitution (point mutation) :
— Transition
— Transvertion
2. Non Base Substitution :
—Deletion
— Insertion/addition

ATGCCCGAAGTG
TACGGGCTTCAC
transition transversion
purine <> purine jpurine = pyrimidine

pyrimidine = pyrimidine

ATGCCCAAAGTG ATGCCCTAAGTG
TACGGGTTTCAC TACGGGATTCAC

Mutation: Substitution of a Nucleotide

substitution of one

noma DNA —’deoxynbmwueome

*

AATAGTGCCACGA DNA T6CCACGA

UUAJUCA) 06| [UGE| U (WAJACA c66][ust]
LT II mRNA L ll

A ) %) [0 U
. ITICTITIIITT) | MRNA-

Mutation: Addition of a Nucleotide

NOME DNA s sdtonofone
, deoxynbonucleotae
AATAGTGCCACGA ONA AATGRGTGC CAC GA

lranscnption
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Mutation: Deletion of a Nucleotide

| DNA aelenon of one
Bt
roma deoxyribonucleotde

AATAGTGCCACGA DNA AATOGTGLCACGA

transcripbon
UUAJ[UCA £66] [UGE| U
... LITCTITTITTTL | MRNA %@%

EFFECT OF MUTATION

- Molecular effect:
Silent = sense (the same amino acid )
Missense (one wrong amino acid)
Nonsense (terminated)
Frameshift

- Clinical effect
Acceptable
Partially acceptable
Unacceptable (fatal/lethal)

Sense Mutation:
Results for the same amino acid.

normal DNA === subslilution. G for A

GATCGTACETATA DNA GATCGTACGTATA
_ transcription
u
meve  PAPARSEAY

Missense Mutation:
Results in one wrong codon and one wrong amino acid.

NOMAl DNA s SubSHtULON. T for C

GATCGT%ITATA DNA GATCGTETATA
u

v transcnption

. MRNA MRNA
Leu A Cys e translaton  Lev Ala ] e Lew M Cys lle  yapslaton  Lev Ala lle
_ Nonsense Mutation: Frameshift Mutation:
Results in a "stop" codon and premature termination of the Results in a reading frame shift. All codons and all
proteln. amino acid after the shift are usually wrong.

NOMAl DNA s SuDSHLULON. T fOr A

GATCGTACHTATA ONA GATCGTACITATA
transcnpion
u

MRNA y

Lo fa s e gansiaon L Al (5]

| normal DNA addibon. G added

GATCGTACATATA ONA GA GTACATATA

Iranscriphon

y A g e W]
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DNA REPAIR

* DNA IS A DOUBLE-STRANDED - EASIER TO BE
REPAIRED

DNA REPAIR * RNA (HIV VIRUS) = SINGLE STRAND, HAVE A
VERY HIGH RATE OF MUTATION
PRANRERALK MISMATCH REPAIR
E
peed
EXCISION REPAIR

PHOTOREACTIVATION

T | 1 1 1 1 | 1 1 1 1
Figure 8.11 Repair of a Thymine Dimer by a Light-Requiring Enzyme
(photoreactivation)
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CONCLUSIONS

++*TO UNDERSTAND:

+* STRUCTURE and FUNCTION OF DNA, RNA

% GENE EXPRESSION (CENTRAL
DOGMA/REPLICATION)

«» DNA MUTATION AND DNA REPAIR.
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