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I. [TRANSCRI PTION] The procegs of copying a segment (gene) of DNA into mRNA within the NUCLEUS of the cell.
BIG BRAIN NOTE! TERMINATOR PROMOTER

Target gene (genge etrand)
To create the MRNA of a gene (genge gtrand), the OPPOSITE RLEION. - JRECIEN
STRAND (anti-genge gtrand) ig trangeribed. Thig way, the
mRNA will match the code of the gene (genge gtrand). DNA
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Senge etrand
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. aimilarities in the
I Anti-genge etrand DNA sence etrand MRNA
TRANSCRIPTION and the mRNA!
(all the Ts are Ug) Remember difference between DNA and RNA:

Complementary bage pairing

~aanaet
Senge-strand = coding strand
Anti-genge-etrand = non-coding strand = template etrand 0:@3 0:@3
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2 RNA polymerage adds RNA nucleotides according fo the -
template to form mRNA by complementary bage pairing.

RNA Dolymerage

7\\ RNA polymerage binds to 8 The etrand being used ag TEMPLATE for mRNA
the PROMOTOR REGION of a
gene (on the template Z% mRNA etrand detaches from the .
gtrand / anti-genge strand) " template after aynthegic after .
unwinding and geparating reaching the TERMINATOR REGION.
ONA atrands. A
—N m ONA rewindg (recoilg). Teach Me
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‘ I l [ TRANSLATION ] The procesg by which the information carried by mRNA is decoded and uged to build the

‘ gequence of amino acidg that eventually forme a protein molecule within the CYTOPLASM of
the cell.

RIBOSOME eynthesizes protein, compoged of proteing & rRNA )
Structure of tRNA (Tranefer RNA) / \ (ribosomal RNA)

Carrieg amino acids according to the mRNA sequence

BOUND FREE
Amino Acid (onRER)  (Cytoplagm)
* (alwayg AGC) 1 l A\/, A\/V ,}/
: USE OUTSIDE USE INSIDE &
Nucleotides « | - Hormones & Cytogkeleton
. Enzymes
N Gt " The emal ribosomal subunit binds to /) A tRNA molecule with the
- the atart CODON (AUG) on mRNA. anticodon UAC (aa: methionine)
Hydrogen binde to the start and the large
%onf?s ANTICODON & CODON Q gubunit of the ribogome joing the
w Every three congecutive nucleotide in complex
mRNA ig called a “codon’”.

One codon codes for one amino acid (see

——
(complementary to the ANTICODON 20l o PAGE 3]

codon on the mRNA) Some codong do not code for an amino acid
(e.g. the stop codong).
The tRNA (carrying an amino acid) binds to
a complementary codon on the mRNA via yZ
its ANTICODON. y

TART COI)O STOP CODON
dwaye AUG (UAA, UAG or UGA)
uk o= pephde bond ) ARNA carrying the next amino acid binde fo the codon forming a
PEPTIDE BOND between the two amino acidg.
1 "™ The ribogome tranclocates (moveg), freeing a cite for a new tRNA =

to bind. The empty tRNA then leaves.
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150 Thie cycle repeats, elongating the polypeptide chain.

Polypeptide Chain

22 When the ribogome encountere a eto (JO codon (UAA, UAG, UGA), .
the polypeptide chain ig releaged, and the ribocornal ubnite ‘

disaggemble.
'.'I:-‘e‘aehNMe
. a




1.2

Ororgin Syningely

‘ You can refer to the following table to know which amino acid each mRNA codon repregents:

SECOND BASE
R C A 6 ‘
The genetic code ie PEGENERATE: for ::lcj Dhenyllarine 'l’;z ':,:'c’ — :i'c’ Cystaine ’
each amino acid there may be more s | S " T EE |
than one ooldon The genetic code i we | i R R |
als0 UNIV[RSAL o ocU CAU - ceU .
Histidine
oue ) 006 ] (AC 06 3 C
¢ Leucine Proline Arginine
- CUA GCA A ] C6A Al =
2 Glutamine =
= cU6 €6 €AG 066 6|=
b ] AUU ACU AU i AGU wine | U)[s
—- You do not need to = A AUC (eoleucine AGC Throorine G Aoparagie A6C (e
s memorige the whole table, AUA AcA MA e L% g |
= for your reference only. But MG | Methionine | AG6 M6 A6 6
o make sure you remernber Uy ooy | i | U
— UG (the start codon) and o | o Ve % plaine bAc % e |0
the gtop codone. et oo M utamiopoid | o A
6U6 606 6AG 666 G
Using the DNA sequence provided, fil in the corregpondling mRIA and amino acid sequence.
DNA TAC TAT GCA 6CC ATC
(anti-genge gtrand) W
mRNA
AMINO AGIDS
INVOLVED IN"PROTEIN SYNTHESIS
STRUCTURE FUNCTION
mRNA Carrieg the megsage from the DNA in the nucleus to the ribogomes in the cytoplagm
tRNA Functiong in the cytoplagm to carry amino acids to the ribogomes
rRNA Combines with ribogomal proteing to conetruct the cytoplagmic ribogomes
RNA polumerase Enzyme that unwinde and unzipg DNA for trangeription. [t aleo function in adding RNA nucleotides to form
poly RNA. O
Ribogome Organelle where tranglation occure. Use mRNA to synthesize a protein. ‘
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. REMEMBER: Each cell containg all your DA, but will only EXPRESS genes for proteing that it needs (20 not all geneg are expregsed
in all celle). For example; the gene which codeg for hemoglobin (uged to carry oxygen) will only be expreseed in red blood celle.

Gene Expregsion: the process by which the information encoded in a gene i¢ uged to direct the synthegic of a protein molecule.

A DNA MUTATION can cauge alterationg in the mRNA sequence, therefore affecting the AMINO ACID SEQUENCE of a protein.

Mutatione oceur when PERMANENT
changes to DNA is made.

ONA replication ie NOT PERFECT
NORMAL
N—— 9
®
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SICKLE-CELL : . TRANSLATION
i ~
‘ TRANSLATION

| ——

One bage of
the gene

Protein (Hemoglobin) ~ Protein (abnormal)

Using the example of SICKLE CELL DISEASE, a DNA mutation cauges a different amino acid to be
pregent in the HEMOGLOBIN PROTEIN (regposnible for carrying oxygen), cauging red blood celle
to become sickle-shape ingtead of the normal biconcave structure — thie abnormal shape

caugeg the RBCa to be likely to block emall vesgels and are worst at carrying oxygen.

More detail about mutationg and gickle-cell digeage ceen in gection P1.3







