Enzymology- An overview-4



Regulation of enzyme activity «giane = dhear = (1 vert Soe

wi\\ e
This indicates that enzymes are not active all the time “CkVaked ond enugme e,V\'b-\ Q’(‘o"\ Tneagve
Yo ackve Corm arel

Several ways to regulate enzyme activity==2>7 .
. Vice Verse -
MR gy € —> Sowe gvituames
S S
[Pradhoty\geef T MK e

1. Modulation of enzyme activity:
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5. Feedback inhibition



- Usually by the addition of or lysis of phosphate (PO4)
groups to and from enzymes.

- Some enzymes are active when phosphorylated, while,
others are inactive when phosphorylated.

- Adding "by kinase enzyme" - or removing "by phosphatase enzyme"- phosphate group (PO4) to amino acids of
an enzyme will change its status from active to inactive and vice versa (not always the phosphorylated form is the
active form). .hormone
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under hormonal effects.
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* As long as the subunits are together the enzyme is inactive.

Phosphorylation processes happen a lot, even ATP production is a phosphorylation process.


B- Allosteric regulation:

- Allosteric regulation is the term used to describe cases where
an enzyme Is functioning at one site, then, affected by
binding of a regulatory molecule at another site.

- Allosteric regulation may either inhibit or stimulate an
enzyme activity by changing the enzyme either to its active
or inactive forms.

-The binding of an allosteric activator stabilizes its active
form, while binding the allosteric inhibitor stabilizes the
Inactive form of the enzyme.

- End products are often inhibitors.

- Often allosteric modulators do not resemble the substrate or
the product of the enzyme catalyzing the reaction.

- Allosteric modulators bind non-covalently to the enzyme at a
Site rather than the subﬂs}c[gtﬁ binding site.




- Allosteric enzymes usually have quaternary structure
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2- Proteolytic cleavage of proenzyme:
- Zymogens activation: certain proteins are synthesized and secreted as
Inactive precursor proteins known as proproteins.

- The proproteins of enzymes are termed proenzymes or zymogens.

- Selective proteolysis converts a proprotein by one or more successive
proteolytic "clips" to a form that exhibits the characteristic activity of
the mature protein, such as, its enzymatic activity.

- The digestive enzymes pepsin, trypsin, and chymotrypsin (proproteins
= pepsinogen. trypsindgen, and chyfibtBEifiogen, respectively),
several factors of the blood clotting and blood clot dissolution
cascades, are examples of Zymogen activation.!e: coagulation factors are only activated

when we are injured
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* The digestive enzymes should be inactive at some points so they do not destroy stomach lining (walls).



Proteolytic cleavage of
proenzyme(zymogen)

Activation happens in two levels:

First level:

dCRV C&\'iov\ P

M

by \ryesin

Second level:
AU Verion
<2y

by i sarf .

Garrett & Grisham: Blochemistry, 2/e
Figure 15.4

Ch’mdrspy’nosm‘inndivez,mogen) — 245 AA

Hhre ‘&?5;“ enlyvne_
which is S@C&qfea(
‘ bxﬁ pant et {
Ye fov\éi\o\e Cor

Cuttinsy  betweer?
(t ﬁ)’% (S " 0["0{
¢ AA B _then

Hhoe chnsmol-h‘ps:n

1 135 l M1 e 2] Covnplote the
245 Process bj 1@rmovie.
S AdalB 3
this pe ok Cleavage + Ay
:’tdk olasv\b;;;' (rtvalrr?oL\l/eps some amino acids) A CTRE SRR I
Yypsm.
Jt»(_h_wmoh'yspsin (active cnzyme ) 120 A-A *CV\%W‘O“TﬁfSi ogen
15 AA ¥ .
1 we s | [T WAl TS| 1S fcieked from
| «—J Pancreas fhen
J' 4\50;\'\\:5 : - ' ' ed b
. bowd bru,“#el(_ qesfwn:nlzeu 3 anspoheg]
e Pce\'(de \ng down by Tyr % and Asn'* by Tnkeckives onel Mhis
brfdl‘( o‘o D " C‘ﬁ‘gmldapm "-chymouypsin ef“ba"‘e— Lovkain
C\newwtag;m- B - = » 7 [1s] u _g whicwh are
@@ QTR P mason of
y * vemove two dlipeptide - i nackivarion b thi
«-Chymotrypsin (active enzyme) CV\'Z)QWQS LAuas M:\\"}
: @ ""“ T)'l’ Ala S\'\ou,\pl be. M
Ea— e | i) i B for W ackidabion
they are linked together by ok Y\ erzyme

disulfide bridge

Saunders College Publishing bs ?""‘\e\‘t*""



Enzyme/substrate Compartmentation™™ "™
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4- Enzyme production (hormonal regulation): — i e tonew.

- Enzyme synthesis (transcription and translation of enzymes
genes) can be induced or decreased by hormonal activity that
controls the genes.

-This mechanism of enzyme regulation is slower than other
mechanisms (long-term regulation), i.e. covalent and
allosteric modulation of enzyme activity.

- Causes changes in the concentration of certain

enzymes” (are adaptive, i.e. synthesized as needed by the
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cell). (Constitutiveenzymes synthesis is at a constant rate) ..

- Induction occurs usually by the action of hormones, (e.g. ...
steroid and thyroxine) and Is exerted by changes in the
expression of gene encoding the enzymes.

- More or less enzyme can be synthesized by hormonal
activation or inhibition of the genes.
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[Insulinfinduces increas&d synthesis of enzymes: glucokinase,
glycogen synthase and PFK-1

- Insulin decreases the synthesis of several key gluconeogenic
enzymes (amino acid glucose).
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