What is the central dogma
of biology?

A. RNA— DNA— Protein
B. DNA — Protein — Gene
C. DNA — Gene — RNA

DNA — RNA — Protein



Review of DNA processes
Replication (7.1) — Transcription(7.2) — Translation(7.3)

Transcription




Understandings:

m Initiation of translation involves assembly of the components that carry out the process
m Synthesis of the polypeptide involves a repeated cycle of events
m Disassembly of the components follows termination of translation
m Free ribosomes synthesise proteins for use primarily within the cell
m Bound ribosomes synthesise proteins primarily for secretion or for use in lysosomes
m Translation can occur immediately after transcription in prokaryotes due to the absence of a nuclear
membrane
The sequence and number of amino acids in a polypeptide is the primary structure
The secondary structure is the formation of alpha helices and beta pleated sheets stabilised by
hydrogen bonding
m The tertiary structure is the further folding of the polypeptide stabilised by interactions between R
groups
m The quaternary structure exists in proteins with more than one polypeptide chain
Applications:
m tRNA-activating enzymes illustrate enzyme-substrate specificity and the role of phosphorylation
Skills:
m Identification of polysomes in electron micrographs of prokaryotes and eukaryotes
m The use of molecular visualisation software to analyse the structure of eukaryotic ribosomes and a
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Draw and label a ribosome in your notes

Large ribosomal
subunit

3’

Small ribosomal
subunit



https://www.youtube.com/watch?v=-K8Y0QATKKAI
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https://www.youtube.com/watch?v=-K8Y0ATkkAI
https://www.youtube.com/watch?v=-K8Y0ATkkAI

7.3U1 Initiation of translation involves assembly of
the components that carry out the process

Step 2: Elongation
(P site)

Step 3: Termination
(E site)




Step 1: Initiation

Protein Synthesis - Initiation
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MRNA
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amino acid

movement of ribosome

3. Complementary
tRNA to the start codon
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7.3U2 Synthesis of the polypeptide involves a repeated cycle of events
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Bellringer

What is the purpose of initiation and elongation in
translation in gene expression?

https://www.youtube.com/watch?v=5bLEDd-PSTQ



https://www.youtube.com/watch?v=5bLEDd-PSTQ
https://www.youtube.com/watch?v=5bLEDd-PSTQ

Review

Translation purpose:

changing RNA into
protein

Steps: Initiation,
Elongation,
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7.3U3 Disassembly of the components follows termination of
translation

Step 3: Termination
1. When a stop codon is reached translation is

stopped:

a. arelease factor attaches to the A site

b. the polypeptide chain is released

Cc. the ribosome complex dissembles ready for
reuse translating another mRNA molecule



Structure and Function of Protein
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Proteins with Quaternary Structure
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http://pdb101.rcsb.org/
http://pdb101.rcsb.org/
http://pdb101.rcsb.org/

7.3.51 Identification of polysomes in electron micrographs of prokaryotes and eukaryotes.

A polysome is a structure that consists of multiple ribosomes attached to a
single mRNA Multiple ribosomes translating mRNA simultaneously enables the cell to

Electron micrograph
showing a polysome
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http://urei.bio.uci.edu/~hudel/bs99a/lecture21/polysome.gif
http://urei.bio.uci.edu/~hudel/bs99a/lecture21/polysome.gif

What is the central dogma
of biology?

A. Replication— Transcription— DNA
B. Transcription — Translation — Protein
C. DNA — Translation — Protein

Translation — Transcription— Protein



Protein

Collagen,a Myoglobin, a globular protein
fibrous protein

pany Gamett/Grisham: Biochemistry
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The structure of tRNA matches its function.

Function: to bring amino acids from

the cytoplasm to the growing polypeptide
and to attach them in the correct
location.

Clover-leaf structure

single chain of RNA

site attaches to amino acid

OH i
/ at 3' terminal end

(acceptor loop)

double stranded sections

are base paired (H-bonds)

bases in these
loops are not
base paired

there are 3 loops

anticodon (3 bases)
attaches to mRNA codons



http://pdb101.rcsb.org/motm/15
http://pdb101.rcsb.org/motm/15
http://pdb101.rcsb.org/motm/15

7.3.A1 tRNA-activating enzymes illustrate enzyme—substrate specificity and the role of phosphorylation.

tRNA is activated by a tRNA activating enzyme

tRNA delivers amino acids to the growing

polypeptide chain in translation.

amino acid binding site a.a.
atthe 3°end ol o SN It picks up new amino acids when activated
. e ATP

by a specific tRNA activating enzyme.
This uses ATP.

There are 20 of these enzymes,
corresponding to the 20 amino acids, for
which the tRNA molecule has the
complementary anticodon.
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http://i-biology.net/
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