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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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5. Week:

DNA-based Information Technologies
Lipids
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Solubility at 30 °C
Carbom Commson name Melting M
sheleton Strueire® Systematic name’ {derivation) point ("0} Water Benzene
120 CH={CHy),CO0H n-Dodecanaic acid Lauric ackd 42 0083 2500
{Latin boerus,
“lanral plant”)
144 CHa{ CHy ) 12COOH n-Totradecancie aed— Myristic ackd 530 0024 BT
nNuimeg gemies]
160 CHo{CHy), COOH n-Hexadacanoic arid — Palmitic arid 631 00083 348
(Latin palma,
“palm tres")
180 CHo{CHy) yCO0H n-Octadecanoic acid — Stearic acid 605 00034 1M
{Cresk stear,
“hard fat™)
200 CHx{CHy)xCOOH n-Eicozannic acd Arachicic acid T6S
(Latin Armchis,
lagume genns)
240 CHa{(CHy g COOH n-Tatracnsannic Lignoceric acid 5.0
Ak {Latin kgram,
“wood” + oeng, “wax”)
16:1(a%) CHo(CHyJeCH= cis-3-Hexadecenoic  Palmitoleic aeid 1to-05
CH{CH, ) CO0H ackd
18:104%) CHo(CHy ), CH= cis-3-Octadacenaic Oiic acid (Latin 134
CH{CHg )7 000H ackd oleum, ol
18274%%  CHW{CHy),CH= cis-cis-0, 12 Linobele arid 1-5
CHCH CH= Ortadecadienole (Greak fnom,
CH{CH ) CD0H ackd “flax”)
1834 M3E  CH.OH,CH=CHOH.CH= ciscis-cis 81215  o-Linolenic acid —1i
CHOHCH= Octadecatriencie
CH{CH ) DD0H ackd
MAA BRI CH(OHG) ,OH= cis-ois-ois-cis-5 811, Arachidonic arid —405

CHCH,CH=

14- leosatetraemoie

CHCHxCH—CHCHoCH—  acd

CH(CHz):C00H

* Al acids are shown In their nonlonized form. At pH 7, all free fatty ackds heve an kenlzed carboaylaiz. Mot that numbering of carbon aloms begins at the carboyl carbon.
The preta - Indicates the nomal” wbranched structure. For instance, “dodecance: ™ simply indicates 17 carbon 2%ms, which oould be amanged in a variesy of branched
forms; “n-dodecanoic” spedifies he linsac, inbranched form. For unsatumisd By acids, the configuration of each double bond Is Indicated: in biokogical faity acids the

configuration |s amost awoys ok
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(o]
I
'CH,—0—C. Saturated fatty acid
o AV AWV AVAVAN AN {e.g., palmitic acid)
g]:nc:rr:r:milrf;d OH 1 _ Unsat.ur.at.edlfatl._v acid
SN NN (e, oleic acid)
i
H,—0—P—0—X
Head-group
substituent
Name of Net charge
glycerophospholipid Name of X—0 Formula of X (at pH 7)
Phosphatidic acid — —H -1
Phosphatidylethanolamine Ethanolamine — CHg—CHg—ﬁHg i}
Phosphatidylcholine Choline ] CHQ_CH*_FHCHE}* 0
Phosphatidylserine Serine — CH,—CH—NH, -1
Phosphatidylglycerol Glycerol — CH—CH—CH,—0H -1
H
H o0—®
Phosphatidylinositol myo-Inogitol 4,5 | H -4
4 5-bizsphosphate bisphosphate
—®@
Cardiolipin Phosphatidyl- — CHy -2
glycerol HOH O
FIGURE 10-9 Glycerophospholipids. The common glycerophospho- éH 0_{!._0_,5[{2
lipids are diacylglycerols linked to head-group aleohols through a N
phosphodiester bond. Phosphatidic acid, a phosphomonoester, is if_
the parent compound. Each derivative is named for the head-group CH—0—C—R'
alcohol (X), with the prefix “phosphatidyl-.” In cardiolipin, two phos- 0
phatidic acids share a single glycerol (R and R? are fatty acy| groups). 5
H. R
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(a)
Vitamin E: an antioxidant

i
Vitamin K,: a blood-clotting
cofactor (phylloquinone)

o]
Warfarin: a blood
anticoagulant

idd
Ubiquinone: a mitochondrial
alectron carrier (coenzyme G
(n=4to &)

ie)
Plastequinone: a chloroplast
electron carrier (n = 4 to 8)

(£}
Dolichiol: a sugar carrier
(=0 to 22)
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Category Category code Examples

Fatty acids FA Oleate, stearoyl-CoA, palmitoylcarnitine

Glyeerolipids 3L Di- and triacylglycerols

Glrcerophospholipids P Phosphatidylcholine, phosphatidylserine, phosphatidylethanolamine
Sphingolipids 5P Sphingomyelin, ganglinside GM2

Sterol lipids ST Cholesterol, progesterone, bile acids

Prenol lipids PR Farnesol, geraniol, retinol, ubigquinone

Saccharolipids il IF Lipopolysaccharide

Polyketides FE Tetracycline, aflatoxin B,
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