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CD ﬁf/ﬂ? can we find ENZYMES?

Intracellular Extracellular
Location Occeur within a cell (free or attached) Oceur outide a cell (free or attached)
Example Glycolysie in cytoplasm & Krebg cycle in mitochondria Chernical digestion in stomach

METABOLIC ( BIOCHEMICAL) PATHWAYS

L. Linear metabolic pathway 2. Cyclic metabolic pathway
Ex glycolysie Ex. Krebg cycle (citric acid cycle), Calvin cycle
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o Different pathways have lengthe.
o Each reaction requireg its oun UNIQUE ENZYME since
enzymeg are SPECIFIC.

o Cyclical pathway beging and endg with the qubstance.
The final product of one pathway could be the aubstrate of n thig example, C ie both the final product in a linear metabolic
k another pathway. pathway and the initial substrate in a cyclical metabolic
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INHIBITOR — Molecule that binds to an enzyme & decreages ite activity.

There are & types of inhibition:

Competitive inhibition
Non-competitive inhibition ; \
Mechaniem-baged inhibition
INHIBITION
/ Substrate \ The competitive inhibitor COMPETES DIRECTLY with the ugual substrate for the active
gite — it hag a SIMILAR STRUCTURE to that normal subgtrate and therefore can BLOCK
THE ACTIVE SITL.
\/ No inhibition [t caugeq a decreage in rate of the
d REVERSIPLE chemical reaction

Reaction rate

[t is affected by substrate .
concentration and can be overcome by
increaging the substrate concentration
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Substrate concentration [S]

N

Enzgry

Example ~ STATINS inhibit production of cholegferol%
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‘ /LOI-‘IG;JIBITION (dlosteric) / Substrate

The non-competitive inhibitor (ngtead binds
to ALLOSTERIC SITE  (AKA  allosteric

inhibition) — either on free-enzyme or J
enzyme-gubstrate complex. REVERS!oLE ‘

[t cauges a change in the chape
(CONFORMATIONAL CHANGE) of an enzymes Enzyme

@ Allogteri
active gite, making it non-functional. \ in}?iiif:rc /

4 No inhibiti .
R [t causes a decreage in rate _
of the chemical reaction. Make sure you can recognize
2 Lower maximum rate the graphs for competitive and
g B non-competitive inhibition in
Allosteric inhibition X

§ They are not influenced by the comparigon to no inhibition.
o concentration of the ubstrate o ibiton
Q
[\

Allosteric inhibition

Rate can increage if enzyme
Substrate concentration [S] concentration ig increaged

Reaction rate

Substrate concentration [S]

INHIBITION

Penicillin was discovered by ﬂ

Alexander Fleming Q

/ Rx':’) a \x’ ''''' “:, Penicillinage a
Cell wall

Mechanism-based
Cell wall
Penicillin
componenf component
[rreveraible
binding
Trangpephdage Trangpepﬂdage
enzgme (enzyme)

A w
.Qf) . ﬂ
Enzyme i
Intact bacterial Defective bacterial
cell wall

cell wall

inhibitor

Y

Regigtant bacterial
gtrain

P o Mutation or plaemid codee
x for penicilinage

An irreversible form of inhibition where the inhibitor bindg the
enzymeg’ active gite and forme a gtable, COVALENT cormplex. Batterl %
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. FEEDBACK INHIBITION Preventa the cell from wagting CHEMICAL RESOURCES AND ENERGY

‘ (End product inhibition) by making more of subgtance than it doesn’t need. A form of
negative feedback.

%
Concept: Linear metabolic pathway

09 &89 &9 C]ﬂ’@

Typically act on [Q
the gdllogteric gite

p 2,

The end-product inhibits the action of the enzyme in the firet gtep of the pa’rhway.

When pregent in high concentrationg, the end- /Thi@ ie dQ”Q s that bl{i[d OB
product bindg with the allogteric gite of the firet intermediate eubgtrates in the
enzyme, thug bringing about inhibition. cell doeg not oceur. Energy ie
aleo congerved since the
@ Ag the existing end-product ie uged up by the following reactione in  the
cell the firet enzyme is reactivated. athway would not oceur.
e Wy
Real example:
Threonine
3 deaminage E
-

BIG BRAIN.TIP.
ORGANIC MATTER -
Contain C-H bonds. Includes the 4 macromolecules.

ENZYMES AND COFACTORS The 4 macromclcuies

Many enzyme need an inorganic ion of a non-protein organic (__CARBOWYDRATES ) [ Nuctric acis ) -
molecule to work properly. Thege are called COFACTORS. ( “PI:SNORGM)uc Emu';“o“'”s )
A cornmon examp[e of a cofactor are vitaming. Do not contain C-H bonds but may contain carbon,
includes rockg, mineralg etc.
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PRODUCTS /
(not formed) PRODUCTS
(formed)
COFACTOR COFACTOR ﬂ
ENZYME (not present) (present) Teach Me
ENZYME b







