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THE CENTRAL
Dmmthe genetic /
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material within the

nucleus.
= Replication creates /

new copies of ~ Nucle

Translat us

DNA.
- Transcription creates  [°°777%%
an RNA Cy“’p““‘

using DNA information.

 TranclatiAnn ~ArAnatAne ~







THE GENETIC CODE IS A
TRIPLET CODE

NormalmRNA AUGACACAUAACGGCUUC GUAUGGUGUGAA

Aminoacids  Met Thr His Asn Gly Phe Val Trp Cys Glu

3 + mutations

+iv+i

-
¢

mRNA  AUGAUCIACAUACIACGGCAUUCGUAUGGUGUGAA
Amino acids Metii--Phe Val Trp Cys Glu
Incorrect amino acids
in polypeptide ‘

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




REPLICATION

= DNA Replication Is

semi-
conservative.

= Each newly
synthesized
molecule contains 1 %% 'CTGCA‘G...
‘parent  template” teow 1Y NG tou

strand
strand and 1 new /f‘x;f“r“ A,"‘Tf> .
” ” CH G C G,,-f'
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

N#T—mm -
RNA
A DNA
-"l 'y , 0y r
Doixble-strande& _ Generally single-stranded

o

Deoxynbose asthesugar  Ribose as the sugar

Bases used: ﬁ Bases used: (I)

Thymine (T) Uracil  (U)
Cytosine (C) Cytosine (C)
D Adenine (A) Adenine (A)

Guanine (G) Guanine (G)




THE RNA

NMAAT AT TT

DNA ENA
o o
| Base | Base
“0—F—0—CH, "0—P—0—CH,
| 5| 0 H 0
i ol : B Bl
Phosphate | | Deoxyribose  Fhosphate | Ribose
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TRANSCRIP

TIQNthe mechanism by which a
template strand of DNA Is utilized

by specific RNA polymerases to

generate one of the 4 dn‘ferent

R RNA

p Nascent RNA polymerase . ——~

5 (65— 3 3 DNAantisense strand

—Underwinding IT)Lag‘EIC"Pt“’" 0verwmding—-




TYPES OF

RNA M
A (messenger [ / e\
RNA) RN gene gerie  SORNA
2. tRNA (transfer
RNA)
3. rRNA (ribosomal

RNA)

4. SNRNA (small
nuclear RNA)

Eukaryotic cell ¢




TRANSCRIP |
T{)Q/Ns used as a template for

creationof = RNA using the RNA
lymerase.




TRANSCRIP

TI@Nolymerase reads the nucleotides
on the template strand from 3’ to 5’ and
creates an RNA molecule ina 5 to 3

Copyright ©The McGraw Hiil Companies, inc. Permission required for reproduction or display. | g
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TRANSCRIP |

T Ir6d Idéw RNA molecule is formed by
Incorporating nucleotides that are

sftﬁmnpl_ementary t@\lmedit@mplat?\' |

. N\ /TN

DNA template strand

RNA




INITIATION OF
‘| TransTRiORAGYNS @ e 3’ end of the

gene in a region called the promoter.

= The promoter recruits TATAprotein, a DNA
binding protein, which in turn recruits other
proteins.

TATA biqﬁ{nﬂmﬁm’ﬂ? Gene

ter | Sequence
TN to e(‘ Om
R L e IS
& S
s {—"
Transcription jj ranserpton ‘

begins
factor




THE TRANSCRIPTION
PR@G)E(&SS 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 ™*'" """A"“'E;ﬁ ‘]" - *Am“"ﬂlﬁﬁmplatastrand
fo umerase\

Ribanuclentide

Direction of transcription




COMPLETE TRANSCRIPTION OF AN RNA
MOLECULE

= Transcription begins at the promoter,
proceeds through the coding region, and
ends at the terminator.

: Pramoter Terminatar

3 J




Jens [DNA}I Bxon | EXon, exon Exon
PR A (1] QPRSNG| %y PR | ] ]| SN,

C —
promater + transcription

gy T ——

+ splicing
MR A e —
* translation

amino acid
chain

postiranslational
modification

protein

@ 20082 Encyclopaedia Britannica, Inc.




COD

-O/Nriplet 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.
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THE GENETIC

All organisms use
the same 20 aa

a

Each codon

specifies
particular aa



TRANSLATION: PROTEIN SYNTHESIS

= The process of reading the RNA
sequence  of an MRNA and
creating . -nce of a




TRANSLA
TJPQN language  of gmhe e

nucleic acids in .y |
: Transcription

translated into the Sk i

language of proteins NN

RNA
= Nucleic acids have a Translation:
the synthesis
4 letter language of & polypeptide
_ specified by an
= Proteins have a 20 RN

letter language Q ‘

Protein




TRANSLA

TION
The “Players”

= Messenger RNA
(MRNA)

= Ribosomes

= Transfer RNA
(tRNA)

= Amino Acids




[ Start codon Codon Stop codon
—
—_ - "_'._J
Leader Reading frame Trailer
(not translated) (translated) (hot translated)

= Synthesized in transcription
= Composed of Codons

= Codons are 3-base
sequences of mMRNA




Amino acid
attachment site

TRANSFER

Rln the cytoplasm, a j
rlbosome attaches to
the MRNA and
translates its message
Into a polypeptide.

RNA
polynucleotide
chain

Anticod
on

= The process Is aided
by transfer RNASs.




RIBOSO

( Psite
" (peptidyl-tRNA
binding site) A site
(aminoacyl-tRNA
binding site)

MRNA |
binding site —fs

= Made of rRNA and protein

= 2 subunits (large and small) form
a 3D groove




AMINO

R group

R
Amino , ¢
group "%

CI / Carboxy!
\ group

Hafl—
fi

o carbon

= There are 20 amino acids,
each witha basic structure

= Amino acids are held together
by peptide

bondsfr 4 o
H;;N—‘E—- e _ .:ﬁﬁ*.—-f.i]z;*—c--/[
| (PR
H n H Rz
Amino acid 1 I Amino acid 2
0
| //’ H/ \H
Ry 0 H o
zN—E—C - N—E6—E2
i | | \-g’f_
H H Rz

Peptide bond




TRANSLATION HAS

D Hitidic

2. Elongat
Ion
3 Termina

tion

o DN# polgmerase 4

Polypeptide




STEP 1.

Small
ribosoma

MRNA on | subunit

binding site

Large
Riboso
mal
P subunit
site A

site

*mRNA, a specific tRNA, and the ribosome subunits

assemble during initiation




INITIA '

ON

Leader Small ribosomal

seque subunit

nce
mR MR
NA NA

Assembling

to begin Initiator

translation t(RNA




Large ribosomal

subunit ‘

acid




ELONGA '

ON

mR ’
NA




ELONGA

MRNA

P
Lengthening

polypeptide
(amino acid
chain

)




ELONGA |
TIO Stop

codon

A

B A




TERMINA l
top

Ribosome reaches TION codon

stop codon




TERMINA
Once stop codon ISII‘ION

reached,
elements
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THE GENETIC

All organisms use
the same 20 aa

a

Each codon

specifies
particular aa



MUTAT

Normally, the genetic code 1s translated and the
cP@N Sotein is formed from a long chain of

amino acids.

Translation of codons is dependent on the reading

frame, a grouping of codons in

or a gene
Wanscr - -~ cac UAC GGC
pL. AAC GCC




MuUTA
- TMnge In the

nucleotide sequence

DNA sequence
fornormalgene TACTTCAAACCGCGT

mANA H q

Of DNA Polypeptide Mat&- Lys } Phe_} Gly j- Alpj
[ It may |nVOIVe Iarge (a) Basesu:)slltution {b) Base'deletk:\
Sections O'[TACTTCAAATCGCGT TACTTCAA'/(;CGCGTA
u', Sl 1 (Gl | )ﬁ;. du "y _ "EEEErT
chromosomes O

single base pairs

= Mutations can
change the reading
frame of a gene




MUTA

TTO Nbormal Sickle Cell

Hemoglobin DNA Hemoglobin
GGA CTT GGA CAT GCA
GCA CCU GUA

MRNA CCU GAA CGU

Chdages in one or a few bdsB&is VAL

pafied a RepbMgiation 2 Types: ARG
ARtitution or
Insertion/Deletion




MUTAT

l%lgletion or insertion mutations are
most disruptive because they change
the reading frame, causing a frame
shift.

= Substitution mutations have varied
Impact on amino acid seguences.




Size of a genetic
code word (codon)

Original sequence | GAC GAC GAC GAC GAC GAC GAC ...

One base added
Sequence disrupted | GAC U

Two bases added
Sequence disrupted | GAC UU

Three bases added
Sequence restored | GAC UUU GAC GAC GAC GAC GAC ...

= Wrong triplet




WHAT CAUSES
IVEUTATI NS?

rrors |n NA Replication

= Errors iIn chromosome
crossover In melosis

=Mutagens

Mutagens are physical or chemical factors that
cause mutations

= UV Radiation and X-Rays
= Chemicals like DDT




