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ENZYMES : PART1T

Basics of Enzymes 00:01:00
Definition : Specialized proteins that act as biologjical catolyst.
* exception : Ribozymes (-IN))
Ribo2yme Locodion Function
Peptidy| transterase 38 Sr RNA Transladion
Sn RNA Spliceosome
=N[4 splicing
Group |\ introns =
Post—tronslational
Ribonucleose P = . :
modificotion of 4RNA
Properties of enzymes :
. Mode of protein. 4. Precipitated b5 protein precipitating
a. 1% blj meigh*c : Mt’cmge,n. agen’rs.
3, Heot labile.
Types of enzymes :
! ¥
S‘mple enzyme Comp\ex enzyme
(On'lfj protein : ﬂpoenzljme) (Holoan25nwe)
ecmponen’cs
! v
Protein Par‘c Mon-pro‘cein Poﬂr
(rpoenzyme) ‘
¢ v
Cofactor Coenzymes :
(\norganic molecule) * Heat stable.
b Org:mic molecule.
{ : l * Low moleculor wt.
me‘calloenzgme : metal-activated enzyme : o
metal : \n’cegm.! pm"t * metal : Focilitotor.

* &g Co® in lipase.

Prosthetic group : C,ofen'agme/ Co-foctor tightly integrated into apoenzyme.
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2 - Biochemistry

Thiamine di/ * Oxidative decarboxyation

Tamme pyrophosphate (TOP/TPP) | * Transketolose
RiboSlovin FAD 5 FNl Dehydrogenase (Succinu, acyl CoR)
Niocin NAD" NADP” most dehuydrogenases
et ! . ) All reactions with acetyl Cofj Succinyl Cofy
Panthothenic acid | CoA j Acyl carrier protein N ST i
e Y conp
¢ Transamination
* TransuSuration s 0 A
Pyridoxine Pyridoxal phosphate * Decarboxylation pgtaialian
* ALA synthase
* glycogen phosphorulase
Folic acid THFA All | Corbon reactions
: methyl el methionine synthase
Cobalomin
Adenosy| Bla. methyl malony| CoR mutase
Lipoote Lipoamide Oxidotive decarboxylotion
Ascorbie acid - Hudroxylotion (Prolyl § lusuD
Cofactors :

* perodermaditic en’cempcdhica

* Carbonic anhtjdmse

2Zinc

* Carboxypeptidase A5 &

* Rleohol dehydrogenase

* ALA dehydratase

* Cytosolic SOD (Scavenging enzuyme)

* visual disturbances
(| retinol dehydrogenase)

. ﬂlopecia
* Diarrhoeon

maanesium

ATP/PO, group involved :
* Kinose * mutose
4 P'r\os.pha’ms.e * znolase

* Perioral, acral rosh

ron

Heme iron :
* complex I § I of €TC (Cytochrome)
* No synthase, Peroxidase, Cotalose

mb de%cienc.g

Non-heme iron :
* Ccomplex | § I\ of €TC (Fe-5 cluster)

.

quowicemio,

manga.nese

* Kinose * mitochondrial SDD

* Phosphotase

molybdenum

Xanthine oxidose
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Potossium

* Na'- KW ATPose

Enzymes : Part 1 - 3

. Dep‘-gmen’ca.ﬁon
* Pyruvote Kinose 7 Meu’cmpen‘»o.

* Tyrosinase (Melanin productior)

* Complex Iv of €TC (Cytochrome C
oxidase)

* Lysyl oxidase (Covalent eross linking of
Collagen)

o Xﬂm.t.psu*nila.r{"osmm,j

Note : Vitamin C leads to defective collagen D/t J,l}jsiﬂl hydroxylase.

Classification of Enzymes

NAD' FAD required as election acceptor (Oxidotive

o Dehﬁdrogexnse deenrhoiiation
* monooxygenase : Phenylalanine/ Tyrosine/ Tryptophan
\ b. Oxygenase hydroxylase, Cytochromes
* Dioxygenase : Homogentisate oxidase
c. Oxidose Complex WV €TC
d. Peroxidose Glutathione peroxidase (H O, —» H.0)
e. Catolose H.O_ — H.0; enzyme marker of peroxisome
Transfers functional group
" Trartterose &9 tinases (Hexo/glucokinase)
t Phosphorylases (&Bcogen pl‘-oSPhOTHIO.Se)
& e . Zﬁiﬁg zfng, ﬁrn\aﬁs:?(;msphakasa
* @reaks covolent bond without H,0/atom elimination
v Lyose * £q: Alddlose, fumarase, aconitase, enclase, simple
decarboxylose
£g lsomerase (Produces isomers)
v lsomerase Racemase (DSL isomers)
mutose (intrarmolecular PO, transfer)
* Coupling of molecules with breakdown of ATP
vi Ligase ‘ &g —[:Sljnﬂﬁ’fase
Carboxylase (Requires biotin)
i S * Transter of ions/molecules across membrane

* &g H' pump/Ca’ channel
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Biochemistry

Applied biochemictry

Defective synthesis ot tetrohydrobiopterin ®H) from TP :

catecholamines § serotonin)

* | phenylalanine hydroxylase : Non-classical phenylketonurio
J tyrosine § tryptophan hydroxylase : Neurological symptoms o/t |

* Resistant seizures in neonate : Supplement Vit. &6 (PLP) :
- Dopamine, serotonin, epinephrine § norepinephrine require
(simple decarboxylotion)

PLP as co-factor

Fatique in chronic aleoholics @ D/t vit. 81 deficiency ([ NADPH —» | ATP)

Polished rice consumption —» Beri-geri O/t vit 8l de%ciencup

Row eqq consumption —» Fatigue, hypoglycemia, organic acidurio.
- Avidin (Raw eq) inhibits biotin (vit. 87 § hence, all carboxylase reactions.

Enzyme Mechanism of Action 00:41:42
* Substrate binding : Active site. A Transition state
* Site for requlator/modifier Allosteric site. A L ‘[ """"
actwation
Free energy change Aep: = wlmm hf%“"”“
* Free energy change = E ---------------- = i
Ag = enerqy of reactonts - energy of products. x:g: i
* enzyme t | activotion energy. FEe;

No change in As,

Enzgme—subs{'mfe complex :

emil-Fischer’s templote theory :

Lock and key mechanism.
Substrate induced b5 substrote.

enzyme changes shape
: : slighlly as substrate enlers
Active site suhmrale active site, making the fit

lri Vo S5

nzyme

enzyme + substrate enzymelsubstrate enzyme/products
entering active site complex complex

Enzyme-Substrate
Complex
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Progress of reaction

roshland’s induced #it Hweorﬂ :
Conformadional change in active site

enzyme + products
leaving active site
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Enzyme Kinetics

- 5

----- Active space -----

00:00:12

gquilibrium Constant (s ) :
Independent of enzyme action.

Mo LP‘(‘OdLAﬂJfS-]
“ [oubstrotes]

Foctors n?-‘!-ecﬁna Rote of Reaction :
I. Substrote concentration :

velocity A Active sites soturated
vmu.x
Zero order
Kinetics
[s]# Trote
mea csy T T
1" order
kKinetics
x [s] -
-
K [s]

Ll

a. &nzﬂm concentration :

N
Vo oorw /
o I

V_or v« [e]

A J

[e]

. Htjperbolic curve.
* michaelis Menten equadion *
v x(s]
- K +(s]
* r_(michaelis constant) :
- [S)akV /a,
|
enzyme a?‘iini’nj
to substrote
* Ideal substrote : [ .

-

3. Temperodure J pH

Denaturotion
of enzymes

Optimum -
* Temperature (35 to 40 °0).
* pH (S 4o 9).

* Q :10% 1 = a x rate of reaction.
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..... Active space ----- c&kﬂ]ﬂﬁc Constont:
AKA turnover number.
2 M 5 .
ot = — 23 € = Total enzyme concentration.
Ce]
Co&alg’dc e?ﬂic‘nem‘j = gal
K
Enzyme Inhibition 00:12:00
Competitive inhibition Non-competitive inhibition uncompetitive inhibition
* Inhibitor : Structural * Inhibitor : Mot o shructural
Inhibitor kinds o
analogue o substrate analogque
Feotures enz‘jme-wbs’cmke
* Compete for same site * Distinct binding site _—r
s AR
as substrote * Usually irreversible P
A A 5 A
v, Vit
v
'““ / . /
£8%ect on Ve
7 L mox/a
Vrnnx % Hm "“-":"a L Um‘f"a
m‘fa _______ ;_ E
(s] et (s ' h )
l/ A i A
\"
Line
ﬁ; |/vm' W
Burk
P / v / v
A ! - o - » g
Wl & < ) > < >
AN fes) | VR = -e -1/ =1/ !
Inhibitor gnzyme Inhibitor gnzyme
Dihydrofolate Cyanide Cytochrome ¢
methotrexote
reductose co oxidose
HM& CoR
Stotins Fluoride enolose Phenfjlalanine inhibits
o reductose 1 ol alial
&xa.mp S oLcel ne
; . ; Gdﬂcemldehﬂde P
Dicumarol vit ¥4 epoxide | lodoacetate 5 phosphatase
3—P-DH
£thaonol Rlcohol DH
mMaolonate Fluoroocetote Aconitose
Suctinate DH
(Poisor)

Biochemistry Revision * v4.0 - Marrow 8.0 - 2024




Enzymes : Part 2 - 7

----- Active space ----—-

Applied biod'\emistrg
.. Folic acid supplemented when patient is on methotrexote.
d. Dicumavrol : Anticoagulont.
* Inhibits Vit. s dependent Y carboxylation of clotting Factors 1), Vi, 1X § x.
2. Hooch ’craged{j : Methanol poisoning __fntidote  ethonol (Cﬂmpe’n'civehj inhibits Prormald.ehljde).
4. Fluoride oxalate used in estimation of blood glucose (Gray tube).

Suicide Inhibition :
unreactive inhibitor —2nds o eneyme | 5o wtive inhibitor (rreversible).

Suicide inhibitor enzyme
Rllopurinol Xanthine oxidase
Difluoromethyl ornithine Ornithine decarboxylase
ASpirin Cyclooxygenase
Regulation of Enzyme Activity 00:22:53

E.nzﬂme Qumnh{!j :

* Heme -2epresses _ nn synthase gene.

* Dietary cholesterol _ Represses . uime Coh reductose gene.

Porphyria : Toke detailed drug history
Drugs metabolized bu:j ctj’cochrome

| Heme levels

!

TaLa synthase (gene induction)
l fecurnulation of intermediates

nqqravates porphqria,

Covalent modification :

I. Zymogen activation (rreversible) :
* Gastrointestinal enzyme (&g : Trypsinogen — Trypsin).
* Clotting factors.
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