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AMINO ACIDS
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HoN—— C— COOH

amine ‘ carboxylic
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AMINO ACIDS
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Joining amino acids together to make polypeptides and

proteins:
H H
HoN C COOH + HoN C COOH
R R
- H>,O
Condensation reaction:
Vv molecules join and
water is eliminated
H ﬁ H
HoN C C C COOH
R R
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Amino acid (1) 4 Amino acid (2) H

Peptide bond

“ bey
H H
R
Water

Dipeptide

Public domain image from wikipedia



Breaking down polypeptides and proteins into amino acids:

H (ﬁ H
HoN C C ll\l C COOH
R H R
Needs: Hydrolysis reaction:
acid or enzyme | + 20 reaction with water in
which O-H bond breaks
v
H H
HoN C COOH + HoN C COOH
R R
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Amino acids be analysed by TLC
(can be stained using ninhydrin)
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or view results under UV light
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solvent front

R. values can identify amino acids

For substance R R =3=06
S

For substance S R =4=038
5

starting line
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Primary prolein struclure
ie ssguence of a chain of aming acids

Amino Acids

Amino Acid

Public domain image from wikipedia



Public domain image from wikipedia

Primary structure
amino acid saquence

Helix held in shape
by hydrogen bonds

Secondary structure
reqular sub-structures




a-helix

Hydrogen bonds between amino acids a helix
at different locations in polypeptide chain

Pleated sheet



a-helix

B-sheet
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Secondary structure
reqular sub-structures

Tertiary structure

- three-dimensional structure

Quaternary structure
complex of protein molecules Public domain image from wikipedia



Primary structure
amino ack sagquance

Secondary structure
regular sub-structures

Tertiary structure

. i three-dimensional structure

Quaternary structure
complex of protein moleculas

1v structure held by:
covalent bonds between amino acids

2Y structure held by:
hydrogen bonds

Jv structure held by:

hydrogen bonds

disulfide bonds

ionic attractions (e.g. COO-and NH,*)

etc

Public domain image from wikipedia



base pair

hydrogen bonds

[ Adenine (A)
K. Thymine (T)
I Cytosine (Q)

Guanine (G)
3 5'
Image from Genome Research



Phosphate and sugars
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DNA

This is a NUCELOTIDE

phosphate group

P

BASE

2-deoxyribose

one of 4 bases:
* adenine
* guanine
* cytosine
* thymine
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DNA is a polymer made of:
-sugar-phosphate-sugar-phosphate-
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part of a chain
0
OH phosphate e
O—p=
=
O P O O 0 base
OH
0
HO 0 OH
IE:IIL‘ZJ‘—F'=
2-deoxyribose © o base
OH

© www.chemsheets.co.uk A2 1103 18-Aug-2022



DNA

adenine
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bonding site to deoxyribose

H bonding site to base partner

© www.chemsheets.co.uk A2 1103 18-Aug-2022



DNA

thymine -
9 0
NH
E}D- P—0 ‘ /&
NH
I /K O 0 N 0

N 0

H

bonding site to deoxyribose
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DNA

guanine
@) O
0
N A NH
(I T G
N /)\ © O N Nﬂf NH;
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bonding site to deoxyribose

H bonding site to base partner
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DNA

cytosine

NHo»

bonding site to deoxyribose

H bonding site to base partner
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Phosphate and sugars
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BASE PAIRS IN DNA
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guanine cytosine adenine thymine

hydrogen bonding between base pairs holds DNA strands together

cytosine thymine

nin )
guanine adenine
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BASE PAIRS IN DNA
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BASE PAIRS IN DNA
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Hydrogen bonds
Mitrogenous bases:
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Thymine
Adenine

5 end .0 ,
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Phosphate-
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Very effective drug to fight cancer (e.g. testicular)
Pt binds to N in guanine in DNA (substitutes for CI- ligands)
Stops DNA replication |
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* are proteins that act as catalysts in biological systems
* they bind to a substrate but are very stereospecific

Enzyme changes shape F'l'ﬂ'l:ll-l'-"-ts
Substrate slightly as substrate binds
f Active site

SL_Jbstr_ElIE entering Enzyme/substrate Enzyme/products Products leaving
active site of enzyme complex complex active site of enzyme

Public domain image from wikipedia



* Drug action - blocks active sites to inhibit enzymes
(a) Reaction

substrate 4’
: active site
enzyme -

Substrate molecule binds Reaction occurs and
with active site of enzyme product molecules are
(b) Inhibitio molecule generated
inhibitor 7 ‘
active site
enzyme :
Inhibitor molecule binds Inhibitor molecule
with the active site of prevents the binding of
enzyme molecule substrate molecule

Public domain image from wikipedia
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