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® /n Enzyme is a fype of potein thot ods 08 o biological cofalyst.
(n -lvin orgonism .

® Qiolyst ore substances that accelerofes chemicl Teackions without
being_ (orsumed 0% pesmanently altered the process .

® Beymes ore esentiol for life beowse they requlate fhe. speedd
of biochemicol readiong within @1 and fisues, d!bmhg them
fo eaur ob roles necessary for metablism , qrowtn € -survival

Roperties [ (homdenistics QF Enzymes

® Emymes Inceoses mie of reachon without berng, @n&umec) Tn
the.  reachon .

® Enymec Ofc Specific for dheir Subsirole

o They ar Qenernlly Heat Sensihive

® Enzqmes are ga'emlly reutoble @ remadn Unrhunﬂed ofer reachon

o The femperoture € PH in which they exhibit Maximum cafalyhic
Ocity (s known 08 Ophimol  Temperture € pH

® Eaymes are profem with hfgh molecular weight-,

o Al enzymes are pmten In nature except 9‘"0'4? of
hlyhc  6f RNA .
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Fadtors HFFechhg_Enzgme ﬂ(h‘uﬂ};

o (onentrohon Of Subshote
® (oncentrobion Of Enzymes
® Temperature

® pH
* Ewhibr'{ofg
® Athvatoys

oﬁxmfmcg

NOMENCLATURE € JTUB CLasgfACATION OF ENzyMES

o In euy doys, | enzymes were given. name by their cliscoverers
In an arbittwy manner , that convey no infomohion  about
the. funchtn of enzyme .

® The nomenclature <of fow emymed wwos .named Oaoding to
theic  Sources bH addfmg, Sufx - In’ |ike

= repsin

- Trypsin ete,

® The molecule upon Which enzgme act ks -known 08 -Substrale

® Mot of the enzymes were named by adding, suffx Case’
in the name oOf substrate on  which wa adt Such on

= Hydrolases  ( mfa!azing hydmf%'s)

- Maltose  (ad on Maltose)

- Tymsinasse (ad on Tyrosine)

= Sucrase  ( Ad on “Sucrose
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TUB CLASSIFICATION

® The Tnenahionol Union Of Biochemistry CIUB) appinkel ‘an
Enzyme  (ommission in 19€1.

® The commitee mode G thorough Sudy of exish'n%, en2ymes,
and devied Some bosic prinoplc for Cossiftahon

nomendature of enzymes.
® Sine 190y, the Tug system Of emyme clasifiaion has been

n - force .

» chdfn(} fo tis Classifhion enzymes are dividd into Six
major Closges .

® These are og follows .

@ Oxidoredudiases

@ Transferases

® Hydrolases

@ Lyases

© Isomeroses

© Ligases

OX100REOUCTASES

o These are the enzymes that involuex the Oxidahion - reduckion
feacion2 , favolving, tronafer of elecrons  between Rubstroten .

® Example : Alcohol Dehl{drogenaie )y (fochome C Oxidoge.

TRANSFERASES

® These are the enaymes thot are Imolved n Fhe Hranafer
Of fundional QU blw Molecules .
® Bample : Hexokhase, Trangaminosen
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HYyDRoOLASES
® They alulyzes the hydrolysis Cbreakdown) of vanous bonds

b'ﬂ“ Odding, waler moleculeg .
® Bample 1 bipase , Protense, Urase efe.

LvASES

® I cololyzec the addihon o¥ wemovol of Qfoups to
foom dowble bondl or reverse .

* Bample : Dewarborylose , Aldolge efe.

Jsomerages

® These are the enzymes fhat @kalyzes fhe rearmngement  of
ofomg wihin 0 molewle fo fovm  isomers .

® Bampe - ISomemge , Epimernse

LiGiAsES

o These are the enzymes that (obolyes the  Rynthesis  feadions
Wwhere two Moleaes Joined together Using ATP
¢ Bxomple : DNA Ligoge.
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Measianism O Bazume  Acmon

® Mecharicm of enzyme adion involues Severol key Steps that
faciitede the s of biochemica) renctions .

® Enxymes o bilogicol lalyst thot acelente the ke of readin
through - which subshak Convetd Info produck .

® Tt fwolves Fotlou.tfna skeps

O Subshak Bindin

@ Rmohon of Biayme Substrade Gmplex

€ ol yis

@ Produd Formation

® Enzyme Regeneralion

_ Enzyme _Substrate (bmplex formahion

o The prime requment for enzyme wtolyals (s that substote
mugt combine with the enzyme ot adve site fo fom
Enzyme  Substrate  (omplex that ulimotely - feulls fn product-

fomohion .

E+s +—— ES — E+P

® A faw fenies have been put fo eplain the mechaniom of
Enzyme- Substrote @mplex Rywmakion .
® lock @ key Model Is one of them £ mast acceplable one .
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Lock € kE'lr,' Model

® Thig Hm:m{ way p'mptmcd b8 0 (eman brochemist , Emil Asner

® This the very first model propased fo eplain an enzyme
Cniuh&aeq readion -

® Aaowding. fo this model strudwre of enayme 15 fgid € fk .

® The subshoke fils B the br'ndl'n?, site_just a8 fey fits Info
the propes lock - .

® The adve sile of an emyme I vigid where only g Zpedific
Subsiale «can  bind ,

Adive Sik.

"‘ Substrake

Eneyme.
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EnzMe kiNETcs
® Enzyme kinehics Is Siudy of rotes of whih enzyme (okolyzes

chemical reachong .
® Tt defnes -how fost chemicol feachona ocur when calolyeer)

enzymes -
e IV ia mahly Shdied through Michaelis - Menken Equahon .

Midheelis - Menten Ec!,uah'on

o The Michaetis - Menten equohon describes the mobe OF enzymohc
rachong 0s a fundion of Subsiok @ncentrohon .

LI S Qen 0% -

Vo = Vmax [S]
km + (5]

. ® Here |,

= Vo= In¥ol reachon -Veloaty

= \Umax = Maamum reachon Uelacrh{

= [S7 = Subshole [oncenhration

= km = Ma Mihgelis- Menten (ongtont

o The Mduelis Menen equohon Ossumes Skady stak @nditions,
Where mfe Of fomohon OF eneyme - substrake  @Mplex
equols e ok of e brekdown 4o form prcluck-
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Derivahon
® Michaelis - Menten equakion clerved on the basis of Steaoy
STATE  AssuMPMON .
. Plccmdr‘ng 1o this -
Rate of ES Pomahon = Rate of ES Breokdown

K K
Etg &=—— ES 2

K-

EtP

@ Roke Of E-S Rrmohon

d, [ES]

rr = ky [E3 [5]

@ Rate of E-S Breakdown

d. CEQ]
at

- k-'t EES__[ + k:, EES]

Now, Rate of formahon = Rate of Breakdown

Kt CEICS] = ke [€S] + ka[EST
K4 [EICST = [ES] (ka tha)

LEI(S] - kd+|<1
[Es] K4
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Now K-+ ka = fim
»

So,wege’t [e][s] = km - (1)
[ES]

Now Toral Enzyme [E°]= [E) 4 [ES]
[E] =[] -[ed K™ @

Now puH:‘ng the value of [E] fsom ® to Q)

(L’E"] - [£53) [s]

"3 = km

([E“] =[] ) [s] = km [es]
[Eel(s] - [EsIS] = km [ES]

[FIT = km [es] # Ceg1fs]
[E30s] = [eS] (km t (5])

[Bs] = [E9][s]
km + [8]

—0
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(2 Rate of Aodudt Fomation

dp.
a+

= ko CES]
Vo = ka [ES] — &

Puh‘n‘ng value of @ In O,

Vo = ]fi CE] [$]
kmt [S)

Now ki CEOT = Umax

Vo = Vmax [<]
km + [S7]
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Enzyme TNuiBIMON
® Fizyme ITnhbion feers 10 the process where 0 molecule
C Inhibitoy) binda fo an enzyme ond decreoses or Complely
Stops ite ach‘m‘h{ ; N
® Fnzyme Inhibifion IS performec] by Enzyme Inhibifors, |
® Tt an either prevent the fosmolion Of Enzyme - Subshake
(bmplex 07 (@n poevent ES breokdown o Enayme +

Rodudt -
® Tnhibibsga (@n ke elther Oraam‘c 0¥ l‘mlacmic In nodure.

'lppes of Enz?me Tnhibition

There  are mainly 3 typea Of €nayme Inhiblhon
@ Revessible Inhibihon
®@ TImeversible Inhibihon
@ Allosteric -~ Inhibihon

ReversigLe  INHIRITION

e In this, Inhbitows bindz + with Enzyme. fhrﬂugh Non -
Qualent Bond .

® This enzyme inhblion s weversed , If jnhibitoy (s Temoved

® It @n be further subdivided ke 2 types °

@ (ompetitive.  Inhibitton

@ Non- (ompetitve  Tnhibiion
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@ Cﬂmpelﬁue Inhibition

® Tn this , hhibjtor ctcselt/ resembles the rea) subshok .

® The Inhibitor (ompeks with subshok moleule {or bfndl‘n%“
on the adive site .

® As long aa Inhibitey holds the adie site , the enzyme 1s
ot aualloble for subshote fo bindl |

®_Non-_(ompelive_Inhibition
e Tn s inhibilow -binds of a sitc othes than ‘achie sik

on enyme  surface .
e The inhibitor has no shuchiral resemblance with thi substmk

Compehh‘ue Inhibihon

% @) sueskore. Thhibitoy
% Subshuk.

Non- Gmpetitve Tnhibition
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TRREVERSIBLE INHIBITION

o Trreversible Tnhibiton refers to a dype of enzayme inhibihon
Where Inhibilox frsms o stable  ovalent  bond with the,

® enzyme | y  Inadieh lk @olyhc adily.

s The,,{ Pemmgudimte ‘h:?enzqme.

® They generally deshoys he fundionel group on the  enayme
that ¢ hod for s achuly

ALSTERIC  REGULATION

® Allosteric Reulolion is o Mmechonim of ereyme achvty
Modulation Where a molecule binds 1o Allosteric Sk
of enzyme dishindt fom adive site, Ideh% to a confoymahinal
Change in enzyme’s Shrucure -

® I is sen only in some. specRec enzymes, .

® The @nfamohional change albess Hhe enzymex cofalytic - adity
efther iphancing, 0 rnrmhnmgP e finchen

ProPah'e:». Of Allostenic Regmuhhn
e Allostenc Enaymes. have tuwo bt‘ndr‘n% sl .
() Adive Stk
@) Allosiaic k.

e Alosieric effed @n be elther adi o) rnhiblh'ng‘

Tt lede 10 @nfimational e i es -lahmy‘ 0¥
aiemun, studure. | dmfj S

® Allostenic mauloh‘m s cucal for ahng.. melabolic
£ mamm clvor Homeostasis f&}“l o vy
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CoENZYMES

e The enzymes , Somelimes Qre not al sufficient to

show their cotalyhic adivity .

® Mony enzymes fequites Cerfain fof- potein addihtnad  Cofacors,
fo Show heir achvity -

® The non pootein ,-Omganic , low Moleclor wejght substance
that & fequied for some enymes to how their  atalyfic

adivty (s known .08 (Denzyme .

Pooperties OF Qemaymes,

® (venzymes Connot funchon alone but can be Teused  several
Hmes When Pa!red with an enzyme

® Enzyme withowt 0 @enzyme is known 08 Apsenzyme

® Enzyme olan% wih o Cenzyme s known 6% Holoenayme .

® (0enzymes undaao alkrohions dun'n%, emnymoht  readiong

o They pankicipoke ™ vonous eadions inwmh% transker of
ahme Or Quups like Hydrogen , Aldehyde’ | kefo , Amino
(abon - DI - Oxide eke.

® (pen are Usuolly fecyced or dlurin mahi
o e S e

® They are Spedfc for particlar -enzyme o7 Classes of enzymes.
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Emmf:!e Of (onen2ymer

(ertain mogt usefl example of (oenymes are O3 follows
® Ma NAD' ( Nichhamide Adeninc Dinucleohcle )
® FAD C Paun Adenine Dinucleohtle )
® (oA ( Genyme A)
® TPP ( Thiamine quophospho}t)
THF  ( Temahydrmofolake )
ATP  ( Adenosine Triphosphate )

Funchiona OF _(en2ymes
® The finction of wenzyme is to trongpout guoups  between

enzymes .
® (hemil @mu{:a (nside. hydndle fons are Cawsied b/ (oemymes
Sucth 6L NADY
® Some (oereyries algo aCs a3 Allosient  fegulatoss |

® -fhﬁl/ fequloke varovs  Mefabic Pal‘rmw.‘}s.
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