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THE CENTRAL

DOGMA DNA is the genetic

material  within the

nucleus.

 Replication creates

new copies  of

DNA.

 Transcription creates

an RNA  

using DNA information.

 Translation creates a

Cytopla

sm
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THE GENETIC CODE IS A

TRIPLET CODE

Peter J. Russell, iGenetics: Copyright © Pearson Education, Inc., publishing 
as Benjamin Cummings.



REPLICATION

 DNA Replication is

semi-

conservative.

 Each newly

synthesized

molecule contains 1

“parent template”

strand and 1 new

“daughter” strand.



TRANSCRIPTION: RNA

SYNTHESIS
 RNA is an important type of

nucleic acid that plays several

roles in the production of protein

 RNA is necessary to carry the

instructions of the DNA out of the

nucleus and to the ribosomes.



TWO TYPES OF

NUCLEIC ACIDS



THE RNA

MOLECULE



TRANSCRIP

TION It is the mechanism by which a

template strand of DNA is utilized

by specific RNA polymerases to

generate one of the 4 different

types of RNA.



TYPES OF

RNA
1. mRNA (messenger

RNA)

2. tRNA (transfer

RNA)

3. rRNA (ribosomal

RNA)

4. snRNA (small 

nuclear RNA)



TRANSCRIP

TION
 DNA is used as a template for

creation of RNA  using the RNA

polymerase.
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TRANSCRIP

TION RNA polymerase reads the nucleotides

on the template strand from 3’ to 5’ and

creates an RNA molecule in a 5’ to 3’

direction that looks like the coding

strand.



TRANSCRIP

TION The new RNA molecule is formed by 

incorporating  nucleotides that are 

complementary to the templatestran

d.

DNA coding

strand

DN
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INITIATION OF

TRANSCRIPTION Transcription begins at the 3’ end of the 

gene in a region  called the promoter.

 The promoter recruits TATA protein, a DNA 

binding protein,  which in turn recruits other

proteins.
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THE TRANSCRIPTION

PROCESS RNA synthesis involves separation of the DNA

strands and synthesis of an RNA molecule in the

5' to 3' direction by RNA polymerase, using one of

the DNA strands as a template.



COMPLETE TRANSCRIPTION OF AN RNA  

MOLECULE

 Transcription begins at the promoter, 

proceeds through the  coding region, and 

ends at the terminator.





COD

ON
 A triplet of adjacent nucleotides in the

messenger RNA chain that codes for

a specific amino acid in the synthesis

of a protein molecule.

 Each codon corresponds to a single

amino acid (or stop signal), and the

full set of codons is called the genetic

code.



THE GENETIC

CODE

 All organisms use 

the same  20 aa

 Each codon

specifies a  

particular aa



TRANSLATION: PROTEIN SYNTHESIS

 The process of reading the RNA

sequence of an mRNA  and

creating the amino acid sequence of a

protein.
Transcripti

on

Cod

on

Cod

on

Cod

on

Translatio

n

T T C A G T

C A G

A A G U C A

G U C

Prote

in
Lysine Serine

Valine



TRANSLA

TION
 The language of

nucleic acids in

translated into the

language of proteins

 Nucleic acids have a

4 letter language

 Proteins have a 20

letter language



TRANSLA

TION
The “Players”

 Messenger RNA

(mRNA)

 Ribosomes

 Transfer RNA

(tRNA)

 Amino Acids



MRN

A

 Synthesized in transcription

 Composed of Codons

 Codons are 3-base 

sequences of mRNA



TRANSFER

RNA
 In the cytoplasm, a

ribosome attaches to

the mRNA and

translates its message

into a polypeptide.

 The process is aided

by transfer RNAs.
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RIBOSO

MES

 Made of rRNA and protein

 2 subunits (large and small) form 

a 3D groove



AMINO

ACIDS  There are 20 amino acids,

each with a  basic structure

 Amino acids are held together 

by peptide

bonds



TRANSLATION HAS

3 STEPS
1. Initiatio

n

2. Elongat

ion

3. Termina

tion



STEP 1.

INITIATION

Initiator tRNA

mRNA 
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STEP 2.

ELONGATION
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TERMINA

TION
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TERMINA

TION

P

Once stop codon is

reached,

elements

disassemble.

A



THE GENETIC

CODE

 All organisms use 

the same  20 aa

 Each codon

specifies a  

particular aa



MUTAT

IONS
 Normally, the genetic code is translated and the

correct protein is formed from a long chain of

amino acids.

 Translation of codons is dependent on the reading

frame,

or  

transcri

pt.

A

a grouping of codons in

a gene
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MUTA

TION Any change in the

nucleotide sequence

of DNA

 It may involve large

sections of

chromosomes or

single base pairs

 Mutations can

change the reading

frame of a gene

transcript.



MUTA

TIONNormal 

Hemoglobin  DNA

GGA CTT

GCA  

mRNA CCU GAA

CGU

A.A. PRO GLU

ARG

Sickle Cell 

Hemoglobin  

GGA CAT GCA

CCU GUA

CGU  

PRO VAL

ARG

Changes in one or a few bases is 

called a Point Mutation  2 Types: 

Substitution or

Insertion/Deletion

s



MUTAT
ION
 Deletion or insertion mutations are

most disruptive because they change

the reading frame, causing a frame

shift.

 Substitution mutations have varied

impact on amino acid sequences.





WHAT CAUSES

MUTATIONS?
 Errors in DNA Replication

 Errors in chromosome 

crossover in meiosis

 Mutagens
Mutagens are physical or chemical factors that 

cause mutations

 UV Radiation and X-Rays

 Chemicals like DDT


