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% Coniyg of enzyime synthesis

MOM O e UEYmes, particalarly the rate
“'“""m MES, e present i very  low
AL TIPS Nt'\.‘vnhvluw. the amount of the
Cheyine Hirectly conbiols  the velocity of the
Paction, Malysod by (hat enzyme. Many rate
iviting PZVmes have short half-lives, | his helps
in the el ent "\“uh"hm ol the enzyme levels,

Thore ape WO types of enrymes —(a) Consti-
thitive Bzymes (hogse kesoping enzymoes) —the
lovels. Which are ney controlled and remain
faiely  constan. b Adaptive  enzymes —iheir
LONCentiations iy, 1ease o decroase as per body
Needs and are well-ropulated. The synthesis of
CN2yiney (moteiny) gy regulated by the penes
(Refer Chapter 20),

Induction and repression : 1he term induction
Nused g represent increased  synthesis of
thEyme while fepression indicates ity docreased
synthesis, Induction o reprossion  which
ullilnulvh- determines the enzyme concentration
at the pone level through  the mediation  of
hormaones o other substancos.

Examples of enzyme induction : The hormone
tsulin induces the  synthesis  of glycogen
synthetase, rlucokinase, phosphofructokinase
and pyravate Kinase. All these enzymes are
involved in the utilization of plucose. The
hormone cortisol induces the synthesis of many
enzymes ep. pyruvate catboxylase, tryptophan
ONYEenase and tyrosine aminotransferase.

Examples of repression ;I many instances,
substrate can fepress the synthesis of enzyme.
Pyruvate carboxylase is 4 key enzyme in the
synthesis — oof Blucose  from non-carbohydrate
Sources like pyruvate and amino acids. |f there is
sufficient glucose available, there js o necessity
tor its  synthesis, This s achieved through
repression of Pyruvate carboxylase by glucose.

5. Enzyme degradation

Enzymes are not immortal, since it wif] create
aseries of problems, There is a lot of variability
Fu the half-lives of individyal enzymes, For some,
s in days while for others in hours or ir;

minutes, €8. LDH,— 5 ¢5 6 days; LDH, —g 10

12 hours; amylase — 3 4, 5 hours,

BIOCHEMISTRY

; MZYMes
In general, the key and wuujdm(r:.(lt.':{ﬂ”:;wy
are most rapidly degraded. If m.al.n I.“.Id. ,Whm‘
immediately  disappear  and, |-d:,-,iy;-(] Mo
tequired, they are quickly SYSI.II ul,. n. : h.alf-me i
not always true, an enzyme “.””T ‘0. f’|
usually sluggish in its catalytic activity.

6. Isoenzymes | |
Multiple forms of the same t:nzy‘n]cilwﬁfl\dt:l:$
help in the regulation u'I" l.;:fyi:;::::;,gv Xl]hnugh
' isoenzymes are lissue-specific. :
:::)::‘;Y":::;“;:'}’ a given enzyme catalyse Ih(l.; mrn)e
reaction, they differ in K, V,.x or both. e.g.
isoenzymes of LDH and CPK.

Enzymes are never expressed in terms of their
concentration (as mg or pg etc.), but are
expressed only as activities. Various methods
have been introduced for the estimation of
enzyme activities (particularly for the plasma
enzymes). In fact, the activities have been
expressed in many ways, |ike King-Armstrong

units, Somogyi units, Reitman-Frankel units,
spectrophotometric units etc.

Katal
In order to maintain uniformity in the
expression of enzyme activities (as  units)

worldover, the Enzyme Commission of IUB has
suggested radica] changes. A new unit —namely

katal (abbreviated as kat) - was introduced One
kat denotes the

substrate per second (mol/sec), Activity may also
expressed s

(ukat) and so on.

Intemational Units (1u)

Some workers prefer to us
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NON-PROTEIN ENZYMS

Ribozymes

" l\t_l»u.-\jnm A Rroup ot ribonucleic acids
Wt runction as biological catalysts, and they are

lt-gdldt‘ti Qs NON-protein enzymes,

-‘\“.!‘Hdl‘l and hih ('il\\.'nrkp”,' in ll]t“’ 'Il)llll(l
that ribonuclease P an enzyme till then known
to cleave precursors of tRNAs to pive tRNAs -
was functional due te RNA component present
in the enzvme and not the protein part of the
enzyme.

The RNA part isolated from ribonuclease P
exhibited a true enzyme activity and also obeyed
Michaelis-Menten  kinetics, Later studies have
proved that RNA, in fact, can function as an
enzyme and bring about the catalysis.

RNA molecules are known to adapt a tertiary
structure just as in the case of proteins (i.e.
enzymes), The specific conformation of RNA
for its function as biocatalyst.
ribozymes (RNAs) were
fore the occurrence of

may be responsible
It is believed that
functioning as catalysts be
protein enzymes during evolution.

APPLICATIONS OF ENZY

useful as therapeutic
in  penetic

al applications

Certain enzymes are
agents, analytical runm;nli‘,l
manipulations and for Industr

(Table 6.7).

=
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6.7 A selected

[ W

TanLk

Engyme _ Application
Therapeutic applications e

HShoplokinasurokingse To remaove blood clots

Asparaginase In cancer therapy

Papain Anli-inflammalory

e Antitypsin To treal emphysema

(breathing difficulty due
to distension of lungs)

Analytical application reagents (for estimation)
Qlucose oxidase and peroxidase Glucose

Urgase Urea

Cholesterol oxidase Cholestarol

Urlcase Uric acid

Lipase Triacylglycerols

LucHorase To detect bacterial
contamination of foods

Alkaline phosphatase/ In the analytical technique
EL|SA A i A

_horse radish peroxidase  ELISA
Applications in genetic engineering

Restriction endonucleases Genae transter, DNA finger
printing
Taq DNA polymerase Polymerase chain
_madtion e

Industrial applications
Cheese preparation

Rennin

Qlucose isomerase Production of high
fructose syrup

(-Amylase In food industry to
convert starch to glucose

Proteases Washing powder

Enzymes as therapeutic agents

1. Streptokinase prepared from streptococcus
is useful  for clearing the blood clots.
Streptokinase activates plasma plasminogen to
plasmin which, in turn, attacks fibrin 1o convert

into soluble products.
Plasminogen
| [swaptokinase
Plasmin

|

Fibrin =
(clot)

} Soluble products
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2. The ehavine APARRRIAE 10 T .l.h“
tranttment ot feukentan. Tame vells e \Mwm}h A
O asaragine of the host's plasiny e thelt
miltipdication adinistening aspacagiase, the
f‘.t‘\l'\l plastia fevels of aspatagine are drastic __a{!\
rdiced, This feads to depression in the viabiliy
of i Colls,

Enzymes as analytical reagents

Some enavires are wsetul i the clinical
laboratony tor the moasement of subatrates
drugs, and even the activities of other ehzvmes.
the biochemical compounds e glucose. urea
e acud, cholesterol can be more '“""”"m‘?\
and  specitically astimated by enay r.n.llt\‘
procedures compared to the  conventional
chemical methods, A goad enample s the
estimation of plasma glucose glucose onidase
and peronidase method.

Immobilized enzymes

Enzymes can be used as catahvtic agents in
industrial and medical applications. Some of
these enzvmes are immobilized by binding them
W0 Q solid, insoluble matrix which will not
affect the enzyme  stability or its catalvtic
activity. Beaded gels and cyanogen  bromide
activated  sephatose are commonly used for
immobilization of enzymes, The bound enzymes
can be preserved for long periods without loss of
activity,

Glucose oxidase and peroxidase, immaobilized
and coated on g strip of p

aper, are used in the
clinical laboratory for the d

etection of glucose in

urine,
Ox
Glucose idase Gluconic acid + H,0,
H202 p°’°’@_§§.°;_* L
@]
0-Toluidine

y Oxidized tolyigi
(colourloss) d lue CO?LL::?)"‘Q

The intensity of the

the toncentration of glucose, He

method i useful for semi-quantitay
of glucose in urine,

blue coloyr depends on
nece, the strip
ive estimation
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and plasma non tunctional
A

1. Plasma specific or plasma
functional enzymes

Certain enaymes are “‘*’-‘““‘“} pr}‘-se_rs‘n-:‘; :f:z
plasma and they  have spe\‘mc‘ r:i:i: ;‘;;*_ =
pettorm. Generally, the?‘v em“ﬁ‘f :: s
higher in plasma than in thf: tissues. "
m:ustl\ svithesized in the h\ﬁf .szkxd en{i zi;}
circulation e, lipoprotein hpaw‘. p‘mn_ﬁ _
thrombin, choline esterase. ceruloplasmin ete.

Impairment in liver tunction or : genetlc
disorders otten leads to a fall in the {Ct}\ m‘e:- ot_
plasma tunctional enzyvmes e.g. deficiency of
ceruloplasmin in Wilson's disease.

2. Non-plasma specific or plasma
non- functional enzymes

These enzvmes are either totallv absent or
present at a low  concentration in plasma
compared to their levels found in the tissues.
The digestive enzymes of the gastrointestinal
tract (e.g. amwvlase, pepsin, trypsin, lipase etc))
present in the plasma are known as secretory
tnzymes. All the other plasma  enzymes
associated  with metabolism of the cell are

collectively referred to 3 constitutive enzymes
(.8, lactate dehvdrogen

ase, transaminases, acid
and alkaline phosphatases. Creatine phospho-
Kinase),

Estimation of the activities of non-plasma
specific enzymes s

Very important for the

diagnosis and Prognosis of several diseases,
The normal serum  |eve}
indicates the balance betw
release in the routine cel|
tnzyme levels coyld be du
increaseq rate of ce
cells, increase

of an enzyme
een its synthesis and
turnover. The raised

€ to cellular damage,
I turnov

d synthesis of @
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