Chapter 1 Biological molecules

1.5 Proteins

e Sources: meat, egg, milk, beans and etc

e Elements: C, H, O, N, most proteins also contain S and P

e Types of amino acids (& JEMHR):
o Amino acids are subunits of all proteins
o There are 20 different types of amino acids, and can be classified into two

groups

» Essential amino acids (4 7 22 1R): Cannot be synthesised in human

body

= Non-essential amino acids (JF:% 75 Z £ 2): Can be synthesised by

humans

e Functions:

Type of proteins

Functions

Examples

Enzymatic protein

(s 1)

Selective acceleration of
chemical reactions

Digestive enzymes such as
carbohydrase, protease

Storage protein (fi#

Storage of amino acids

Casein (fi% 2 H),

i, 1) ovalbumin (58 42 )
Defensive protein | Protection against disease Immunoglobulin / antibody
(e =))

Transport protein | Transport of substances Membrane transport
(FiztEA) protein; haemoglobin (IfiL£L.

EH)

Hormonal protein

(RER)

Coordination of an organism’s
activities

Non-steroid hormones such
as insulin (%K),
glucagon (JI i=; LA )

Receptor protein

Response to chemical stimuli

Receptors on nerve cell

(ZMHER) membrane

Contractile protein | Movement Actin (Jlzh & ), myosin
(CheikqS)) (WK EH)

Structural protein | Support Collagen ()5 55 1),
(Gt ER) elastin (3142 ), keratin

GEEE)

General structure of an amino acid
Amino acids ae small group organic molecules with an amino group (Z3%), a
carboxyl group (322%), and one of twenty varying R-groups / R-side chains (R #&

I R (3L [41)

The amino group is basic (#14:) and the carboxyl group is acidic (F&14) which
make them amphoteric (Pift: PIPERIY) A48 BEPT BRI S S, X REERBHUS Y.
H1#))5) (having both basic and acidic properties)




Chapter 1 Biological molecules

'|4 o)
|I
lC—C—OH

Carboxyl
Group

Amino
Group
Side
Chain

Formation of a peptide bond (k%)

5 o) H 0
! o I Vi
HN*—C—F H3N+—C—C\
| l _
©F Amino @)
i group Ra
Carboxyl
group
H,O
@ o H
0]
Amino Ll | -~ Carboxyl
(N- Hl —G—G—N—0—C (C-terminal)
terminal) | L N\ __ end
end H ’; H Rj

© 2010 Pearson Education, Inc.

Dipeptides (—ik), tripeptides (=}ik) and polypeptides (% k)
e When two amino acids bind together through condensation, a dipeptide is formed
e When one or more amino acids are linked to the dipeptide, a tripeptide or a
polypeptide is formed

Protein structures
e There are four levels of structure of protein molecules
o Primary structure
o Secondary structure
o Tertiary structure
o Quaternary structure

Level of protein
structure

Characteristic

Example

Primary structure

(—HEH)

The linear sequence of amino acids in a
polypeptide chain

Secondary structure
(—R45H)

a-helix: a delicate coil held together by
hydrogen bonding between amino acid

B-pleated sheet: two or more segments of
the polypeptide chain lying side by side

a-helix; keratin

(FA%&A)

B-pleated sheet:
fibroin (225

interaction among R-groups of a

are connected by hydrogen bonds )
between parts of the two parallel
segments
Tertiary structure The tertiary structure of a polypeptide is | Enzymes,
(=R E51) the result of four types of bonds and hormones,
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polypeptide, e.g., disulphide bonds (—fi | antibodies,
##), ionic bonds (& T-#&), hydrogen plasma protein
bonds, and hydrophobic interactions (#i
KH )
Quaternary structure | More than one polypeptide chain which Haemoglobin,
(LEER ) are held together by hydrogen bonds, collagen
ionic bonds, and hydrophobic interactions

Denaturation of proteins (& B JH 22 )
e Denaturation of proteins involves the loss of their specific conformation (three-
dimensional shape) and is usually irreversible
e Weak chemical bonds and interactions within a protein may be destroyed but their
amino acids sequence remain unchanged
e The denatured protein is biologically inactive
e Causes of protein denaturation:
High temperature
Extreme pH
Organic solvent and detergent
etc

(©]

o O O

Properly folded protein

Denaturation
\ ’ y )
, J

Denatured

)
=\ )
- - ) ) 4 ’\

- N
»



