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AQS104 BIOCHEMISTRY: Weekly Programme

1. Week:
* The foundations of biochemistry
* Water

2. Week:
* Amino acids, peptides, and proteins
* The three-dimensional structure of proteins

3. Week:
* Protein function
* Enzymes

4, Week:
* Carbohydrates and Glycobiology
* Nucleotides and Nucleic Acids

5. Week:
» DNA-based information technologies
* Lipids
6. Week:

Biological membranes and transport
Biosignaling

7. Week:
Bioenergetics and biochemical reaction types
Glycolysis, gluconeogenesis, and the pentose phosphate pathway

8. Week:
Principles of metabolic regulation
The citric acid cycle

9. Week:
Fatty acid catabolism
Aino acid oxidation and the production of urea

10. Week:
Oxidative phosphorylation and photophosphorylation
Carbohydrate biosynthesis in plants and bacteria

11. Week:
Lipid biosynthesis
Biosynthesis of amino acids, nucleotides, and related molecules

12. Week:
Hormonal regulation and integration of mammalian metabolism
Genes and chromosomes

13. Week:
DNA metabolism
RNA metabolism

14. Week:
Protein metabolism
Regulation of gene expression
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14. Week:

Protein Metabolism

Regulation of Gene Expression

Reference: Nelson, D. L., Lehninger, A. L., & Cox, M. M.
(2008). Lehninger Principles of Biochemistry (5t edition). Macmillan.
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Figures & Tables are taken from

(2008). Lehninger Principles of Biochemistry (5t edition). Macmillan.

oy 0

(8] 0

H—(I}—O' + 70— ll:'—O— P—0—P—0—CH;

+IN|IH30 o

Amino acid

e-Carboxyl of amino acid
attacks «-phosphate of

ATP, forming 5° amino- @

acyl adenylate.

tRNA

Aminoacyl group is transferred to
AMP @ 2'.0H of the 3'-terminal A residue

0— Adenosine

Aminoacyl-AMP

of tRNA, roleasing AMP.
Adenine H A H
—O0——C—C—R
d ey .
o
'|:H2 H
? transesterification
“O0—P=0
; (2]

0 Transesterification moves
aminoacyl group to 3"-0H of
the same tRNA residue,
generating the aminoacyl-
tRNA product.

5'-Aminoacyl adenylate
{amincacyl-AMP)

on 7w
L B o10
OH oy, 00 O

Aminoacyl-AMP

tRNA

Aminoacyl group is transforred directly to the
3"-OH of the 3'-terminal A residue of tRNA,
generating the aminoacyl- tRNA product.




Figures & Tables are taken from: Nelson, D. L., Lehninger, A. L., & Cox, M. M.

(2008). Lehninger Principles of Biochemistry (5t edition). Macmillan.

tRNA

. ‘ /' Expression
MitRNATYT pone
Randomize MitRNAT™ saquence

- at 11 positions, transform cells
e to create library.

| J Add plasmid encoding
" . ‘ 4 engineered barnase gene.

m ||

Cells containing MjtRNATY variants
aminoacylated by endogenous tRNA Remove
synthetases die. Survivors have MjtRNATYT barnase
variant that are not aminoacylated. plazmid.

M;TyTRS pene

ﬁ Add plasmid

encoding

L M;TyrRS and
| .! “ enpgineered
Ny f-lactamase

CIoCIoGeIe)

Grow in mediom Positive I l

containing ampicillin. selection

X bY

Calls live only if they contain MjtRNAT™
variantz aminoacylated by MyTvrRS.
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Figures & Tables are taken from: Nelson, D. L., Lehninger, A. L., & Cox, M. M.
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When tryptophan levels are high, the ribosome quickly translates (attenuator)
sequence 1 (open reading frame encoding leader peptide) and blocks
sequence 2 before sequence 3 is transeribed. Continued transeription
leads to attenuation at the terminator-like attenuator structure
formed by sequences 3 and 4.
A
U A
G A
c—c— 100
G—C
Incomplete !‘u—,’:’L
leader peptide 90— u
7 [H c
A A
C—C
UU—h
g ted A—
trp-regulated genes A—110
L4
o [H
B0—o C
A A
c—G
G—C
c—C
‘When tryptophan levels are low, the ribosome pauses at the G—C
Trp codons in sequence 1. Formation of the paired structure f‘ﬂc
between sequences 2 and 3 prevents attenuation, becauze A C
sequence 3 is no longer available to form the attenuator i}
structure with sequence 4. The 2:3 structure, unlike the
3:4 attenuator, does not prevent transcription. 2:3 Pair
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