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Protein activity 2

-Extracellular membranes of adjacent cells ,j,oiw
-Transport pathway between cells (extracellular) blocked

-Most substances must therefore go transcellularly
- Forms a selective barrier

Fig 2.26
2

-E.g. most epithelial cells
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o Gap Junctions
d Desmosomes s

\
-Hold adjacent cells tightly
together

-found in areas of stretching
(e.g. skin) or high mechanical
stress (cardiac cells)

Plasmia mambranas " . .
of acgacan] cofi . - Protein channels (connexons) hnkmbg“
4 L= e ]

cytosols of adjacent cells

- channels are very small (1.5nm diameter
& limits what can pass

- concentrated in cardiac cells at inter-
calated disks & important for passage of
irbrmadiuler Flamants Channd! b passage of

- e electrical signals (Fig 14.8) " mak mckeoutas 46 ons
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Protein activity

Protein activity (cont S\

Proteins and protein function central to physiology 2) Covalent modulation: (... /et 0 of -ve PO, to
Protein activity is controlled by: — amino acid side chains by
1) Rates of _Sy nlhagis and o7 cleqrédatien {e mpererhse e Prentin konedes
2)Changes in_%D o fummation lghafely, — 15 T rosin -Changes protein conformation and

(Determined by amino acid composition) distribution of -ve charges

-Important for ligand binding to_C <& 1W< o .

binding site Protein kinases add PO, from ATP to proteins

, | PR \ 5N Fage ¢
The shape of proteins and therefore | ‘54‘%;.4*\(4 h i PO,* can be removed by proiein ¢ oiein, PSP ATTAES
modified by: adIn -Kinases can be controlled allosterically demonstrating that
1) Allosteric_modulation: \soa-cocalent — of factors the 2 systems can interact
to other sites results
§ i::chi;m ;f Thr:ucﬁve -Both allosteric and covalent modification affect the binding
site cHinta of enzyme for substrate (ligand) or a binding site
- 5 can %e turned off or on See Fig 3-9, 3-10 6
?3 {}k Lasre j _(/é
— [ 15(! b\‘L’i‘w_., : -
ch Goe \_J#& “+he
1) Allosteric modulation: EHZ}EITIE‘.S

'e.g. substrate for fat
'synthesis inhibits enzyme
in fat oxidation

Cell metabolism: Sum of all chemical reactions that occur

in cells
1) C_-.rxr-r-huf'b"\ 'J‘"HJ}\

2) Cr!'L" .L:DC | "‘3”'\ l t)ﬁ:‘_\'&r‘lo N IB

Virtually every chemical reaction in the body catalyzed

2) Covalent modulation: by_€nx 5:,_ aS
]
{Catalyzes formation of 2 xl .
o covment bona betwwen P NOSPhOrylation Often need <" %(Tr*aca metals such as Mg, Fe, Cu, zinc)
Protein kinase™ > :;:-;ug-wzi:;w / dEPhGSPhDI‘YIO"’m s
v Allosteric regulation is the oty derived from vitamins (e.g. NAD*, FAD; and
regulation of an enzyme or other Coenzyme A from B vi‘mmins)
protein by binding an effector Coenzymes and cofactors
Enzymewin | Molecule at the protein’s allosteric serve the same function.
Kony: TR {t_hf’t A 51 mhg;fﬂzzr?tiat A cofactor is a non-protein Covalent modulation is the They cause or regulate the
phosphatase —> ot ol prateln s aceve s+t§]; s chemical compound that is alteration of a protein's speed of chemical reactions.
enhance the protein S‘BCIW_I“I' 3 | pbound to a protein and is shape and function by The difference between the
.referred to as allosteric activators, = quired for the protein's covalent bonding of chemical two is that coenzymes are
whereas those that decrease the biological activity. groups to it organic substances, while

protein’s activity are called allosteric

cofactors are inorganic.
\inhibitors.



Activation enargy barrer

Products

Exient of reaction
ia)

Uncatalyzed they occur at too slow a rate (years in some
cases) due to high G ¢ lbveten ene 44

Enzymes decrease the activation energy and increase

reaction rates by a factor of 1o° {o 10'*
Fig 3.4a
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Enzyme Kinetics - studying the rate of reactions

S +E — ES—P +E

T—— moSt gmpelen
f

Rates of enzyme reactions depend upon:

1) Substrate [S] or product [P]
(Law of MassQebiogy

2) Enzyme concentration [E]

3) Enzyme activity (catalytic rate) Q7

5 n 2 M
3 A ag e ra-H el ; -i—c” "5
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Vo [/ I = E
,' P See Fig 3-3
Km «— Km Fig 3-7
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Receptors i i
all Ma o
Show characteristics very similar to enzymes

The magnitude of a cell's response depends on:
1) The mafgengers eranhabon

2) The # of Jeapfers present
3) Oty oF Ao e mft?(r

E,m. Sl . . High (M)
.’ i e ML
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Messange W, 4 TR T Can become saturated with
ARy e |« messenger
g ~ 4 “ Lr-l‘
“ v 4 » » 'k ‘.' b.

r'.;_w, e C‘-:..'__‘\l(: o ](
Fig 5-9
Fig 5-10

Fe1<



Relationship between [S] and reaction rate
The quantitative description of enzyme reaction rates to [S],
constants Vmax and Km occurs by the:

IW:‘JI 1_| Vr*'m. S

Em+ [357]

Km = substrate concentration ([S]) at which V, = 3 Vmax

If affinity inease s, then the # of ES complexes increase at any
given [S] or the same # of [ES] at lower [S] (i.e. ki decreuc )

In other words at high affinities 3 Vmax occurs at a lower [S]

Michaelis-Menten equation: v, =

Vmax
Km Caan = Agdemrad 4-‘1,-11—7
Anis plet

1/'k--~1 = a.-q;n I-hj

3 Vmax

[S]

Metabolic pathways

A sequence of enzyme-mediated reactions leading to a
specific product
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Specific reaction steps may be regulated to control S“_,fhr'ough
the entire pathway.

Classically these are called e Virir! *"? " steps but modern

control thgo% does not use this term

Leoks a+ i Acdote
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End product inhibition is negative fem_:l back
used to regulate the production of a given
molecule.

The initial substrate is a molecule that is
altered in three steps by enzymes E1, E2, E3,
and E4. The end product will combine with
E2 to stop the reaction so there will not be
an excess production of the end product.



