IMPORTANT QUESTIONS




QUESTION - 1

1 DEFINE NOMENCLATURE , PROPERTIES AND IUB
CLASSIFICATION OF ENZYMES



® /n Enzyme is a type of profein thot ads a8 o biological catalyst.
in ~h‘vin8 orgonism .

® (iolyst “ore Substances ot accelerafes chemicl Feackions, withoub
being (onsumed 0% pesmanently  alfered the process .

® Beymes are esentiol for lie  because 'th\/ re(dula}c the sPeed
of biochemicol feadtions witin el ond tisues, allowing thems
to equr of fofes neesary for metabolism , qrowth —€ -survival

Hogaﬁes/ (hoaroderisics QF Enzl,/mes

® Emymes inqeoses mie of readion without bet‘nc(}, @n&umeo! 'n
the  reachon .

® Fnzymec OR Specific for their subsirole

 They ar genernlly Heal Sensitive,

o Enzx,mes are ger\erally reukoble < remadn Undmnged afey reachon

o The temperature € PH in - which they exhibit “Maximum cafolyhic
Ocity (s known 02 Cphimol  Temperoture € pH

® Ezymes are pm!ern with h:‘gh Molecular weipht-.

¢ Al enzymes are pmtein fn nofure except group of
@lolyhc  6f RNA .



Factors AFFecthJLEnzyme Adfuu}/

e (oncentrohon Of Subshute
® (oncentrotion OF Enzymes
o Temperam

® pH

® %}hibi{ols
® Acthvatoys
o Coenzqmcc

NOMENCLATURE € JUB CLasaificATION OF ENzYMES

e In early dm}& , Ehzymes  were given name, by their cliscoverers
In an albl‘hun/ manner , thot convey  No Infomathon  about
the funchitn of' enzyme .

® The nomenclature of -fow emymet Wos .named Oaerding 10
their  scurcee by adding. sufix - <in’ like

- Fepsin

= Trypsin eke.

® The rmolecule upon Wwhich enzyme act is -Fnown 08 -Subshale

® Most of the enzymes Were named by addihg, suffk <ase’
in the name Of substrote on  which they adt suh on

~ Hydrolases (cotalyzing hydrolyas )

- Matose  (ad on Maltose)

- Tymsinase  (act on Tyrosine)

= Sucrase  ( Ad-on “Sucrase




TUB CLASSIFICATION

® The Inlemohona! Union Of Biochemistry CIuR) apFo\'nkol ‘on
Enzyme  (ommigsion in 1961.

® The commitee made 0 thorugh study of exn’sh‘n% en2ymes
ond  dewsed Some bosic puinaplc for Clossiftahon <
nomendakure of enzymes.

® Sine 19y, the TuB system Of emyme clasifeahion has been
fn -force .

® Acurding, o s ClssiReation enzymes are divided into Six
major Closges .

® These are 0% follows .

@ Oxidoreductases

@ Transferases

® Hydrolases

© Lyases

© Tcomernses

® nga&es

OXIDOREOUCTASES

o These are the enzymex that (nvolues the oxidation - reduckon
feachonz , Involving. transfer of eledrons  between Qubshuoldex .

® Example : Alcohol” Dehydrogenage , (yfochrome C Oxidoge.

“TRANSFERASES
o These ar the enzymes thot afe (nvolued 1o the transfer

OF fundional groum blw  Molecules .
® Example : Hexokhase, Trangaminoses,




HyoRoLASES
* They alolyzes the hydrolgsis Chrenkdown) of  vanioes bonds,

by, 0dding, woler moleaules .
® Bxample 1 Lipase | Protense, Urase ele.

LVASES
Tt calolyzec the addiion o¥ vemovol of groyps to

form double bondR Or reverse .
® Bample @ Derboyloge , Aldologe efc.

JTsoMERAQES

o These Ore the enzymes that @lalyzes the rearongement  of
ofomg wihin 0 molele o fosm  (somers .
® Bxample © ISomernge , fpimernse

LIGASES

o These Qre the enzymes that (otalyees the  Rynthesis  reackions
where fuo Moleres Joied together using ATP

® Example : DNA L!'goae.




QUESTION -3

2 DEFINE MICHAELIS MENTEN EQUATION
OR
DEFINE ENZYME KINETICS



MexAaNISM OF EnzuMe AcToN

® Mechanicm of enzyme acion [nuolueg  Several kex/ Steps that
faclitode the. s of biochemica) rencions .

® Enymes ar bidlogiol hlyst that aceleate the. mk of reacdon
through - which subshake onvertd Info product .

® Tt fnvolues following Steps

© Subshvak Bindin

@ fmahon of Enayme Substrale Gmplex

® Ca}alvjs"s

@ Produd Fomation

® Enzyme Regenerakion

_ Enzyme _ Subsirate Cbmplex Formahion

e The Plﬂma requiment for enzyme a&ls Is thot subshuote
mugt combine with the enzyme ot adve site fo fom
Enzyme Substrofe (omplex +hat ulimotely fesulle in - product-

formotion

E+ts &—— ES —— E+tP

® A faw teoriex have been put o explain the mechaniom of
Enzyme - Substrate  Gmplex  fosmadion .
® lock 2 key Model is one of them € most aceable one



Lock € key Model

:'Tfhhis theory wag  proposed by a Greman biochemist , Emil Ashers

is the Very fist mode propased to eplain an enzyme.

Glhll%ged eaction -

: Adording. to this madel  strudure of enayme 15 gicl < fix .
The subshule fits o the binding, slte st at key fits info
the wopes ok -

® The adive sike of an emyme 1= mgld wh |
Siliiole G il 8 ere On y q Apecific

Adve Site

“' Substrate

Enzqme.




EnzMe kiNETcs
® Enzyme kinehcs is stidy of fofes ot which enzyme catolyzes

chemical reachong .
® Tt defnes -how {03t chemi) reachons oaur when cn}algmcl

%; enzymes -
® IFia monly Shdied %mugh Michaelis - Menken Equation .

Michaelis - Menten Eq,uoh‘on

o The Michnets - Menten equahon descibes the ke OF enzymohic
rachong 0s a funchon of <Subgok @ncentohon .

o I s gt'uen 0 -

Vo = Vmax [S]
km ¢ (5]

. ® Here
= Vo= Intol reachon -Velocity
= Vmax = Maamum feachon Ue!ocﬂ-y
= [S71 = Subshole [oncentration
= km = Mo Mihoeli's- Menten  Gngtont

o The Mdhelis Menten equohon Ossumes Stady stak enditions
Where te OF fimahon OF eneyme - substrade  mplex
equols the nk of e brakdown 4o fovm PmolucL.



Denvahion
® Michaelis - Menfen equotion cenved on fhe basis of Steaoy
STATE  AssuMpnoON |
® Acosding fo his
Rate of ES fomahon = Rate of ES Breokdown

KA k
— . Et+P

Etg &—— ES

K+

@ Roke Of E-S Frmohdn

d, [ES]

” = ky Ce3 (5]

@ Role of E-S Brenkdown

d. CEQ]
at

= k-1 [es] + ky CEST

Now, Rate of formahon = Rate of Rreakdown

K1CEICST = ke [EST + kaCEST
K4 [EICST = [E91 ket tha)

LE] [9]* _ k4 + ka
[ES] Ky




NOUJ k'“f 4’ k'l — km
Ky

So,wegd [e][s] - km 0
[ES]

Now Total Enzyme. [E°] = [E] + [Es]
[E] =<[e]-[Es] — @
Now putting the value of [Elfom @ 10 @)

(Tee] - [eey ) Ts3
LEs]

= km

(Cel-CEs1) [s] = km [€s]
[Ee1(S] - [EsICS] = km [ES]

[e10eT = km [esT + [ESI[s]
[E0s] = [ES] (km t (5])

(81 = [E(sT]
km + 3]




@ Rate
of PAodudt Fomahon

dP.
a+

Vo = ka [ES] — @

= kq [EQJ

putting velue of @ i O,

\/O = kn. [EOJ [S]
kmt [S]

Now ki CEOT = ym
ax

\/ =
0= Vma [5]
km t+ [S]




QUESTION -2

2 DEFINE ENZYME REGULATION WITH REFERENCE TO
ALLOSTERIC REGULATIONS
OR
DEFINE ENZYME INHIBITION , COMPETITIVE &
NON COMPETITIVE



EnzyMe INHBIMON

® Fyme Inhbihon refers 10 the  protess where a1 molecule
C Inhibitey) binds fo an enzyme and  dedreoses or  Complelely

Stops Ite achuty. N
® Enzyme Inhibilion IS e by Enzyme Inhibitorg, .
® Tt @n either prevent the fosmahon Of Enzyme - Subshadc
(mplex 03 (n pevent ES breokclown fo Enayme +

Roduet -
e Tnhibibows @n be elther organic 0¥ v'nonaanic In noure.

Types OF Enzyme Inhibition

There are mainly 3 fypes Of enyme Inhiblhon
@ Revessible  Inhibihon
@ TImevewsible Inhibihon
@ Allosteric  Inhibition

ReuersiBLE  INHIRIMON
® In this, Inhbltors bindz th with Enzyme, through Non-
(Qualent Bond .
e This enzyme Inhblion s weversed , If inhibitoy (s Temoued
® T} @n be fither subdivided N0 2 types
® (ompetitive  Thhibitton
@ Non-  (bmpetitive InhibtHon




@ Codeﬁue Inhibikion
® In fhis , hhibitoy clo&eJL/ resembles the rea) subshok .
® The inhibitoy mpeks with substrak. malaule {or blndl‘n%
on the adive site |
® As long. 0g fohibitoy holdg the ade site , the enzyme s
- avalleble for  substroke fo bindl,

(®_Non-_(mpefive_Tnhibition
e Tn s inhibitow -binds of a sitc other than ache stk

On enzyme  surfac .
o The inhbitoy has no shucural resemblance with thi subshoke

(ompelitive  Inhibikion

% @) susskore. Thhibitoy
% Subshuk.
Non- @nyehh@




TRREVERSIBLE INHIBITION

® Trreversible Tnhibiton refers to o dype of enzyme inhibihon
Where. nhibitox fosms o Stoble ualent bond  with the.

® enzyme . pesmanently inadiating, ik @tolyhic achuty.

¢ mﬂ{ onently deacivate the  enayme

® They generally destroys e fundionel group on the enayme
that o eccentol for s achily

ALosTERIC REGULATION

® Allosteric Requiakion is o Mechanism of ereyme achvity
Modulation Where a molecle binde to  Allostesic Sik
of enzyme distindt fom achve site lendm% t0 a confoymahonol
Change in enzyme’s Strudure -

® It is sen only in some specifc enaymes, .

® The nfoamohional change alkrs he enzymey colalytic  adly |
efher rnhandn% 1) -fnhnbih‘n& #e funchon

Properties OF Allosteric Ra}tdahb‘n
o Alloteric Enaymes have two bfnd:‘n% sik .
(M Adive Sitc
@ Allosiaic Sk,

o Alosteric effed @n be efher adwalina oo l‘nhn‘bih‘n%\

® It lends to rfitmakional change i emeyme's Tty 0w
jualemmy stuclure. |

® Allostenc laaulohcn s cuctal for reca.uluhn%\ metabalic pa}v\wa%
£ mofdm‘nr‘nc}, elor Homeostasts ,



QUESTION - 4

2 DEFINE COENZYMES ALONG WITH PROPERTIES
AND USES



CoenzyMES

e The enzymes, Somelimes are not olways Sufficient to
show their cofolyhe adhvity . |

® Many enzymes fequires Certain -non- protein oddifbnal - Cofacors,
10 Show heir achvty .

® The non pootein . Omanic low molecwlar wejght Substance
that Is reqwed for some enzymes 1o Rhow their Ca}olgh‘c
adity s known a3 (Denzyme .

onlpethfes OF_Qenzymes

® (0enzymes Connot funchon alone but can be Teused  severa
fimes  Wwhen paired with an enzyme .

® Enzyme without O enzyme S known 08 APoenzqmq'

® Enzyme olon% wih o enzyme IS known 6% Holoenyme .

® (oenzymes undergo  alferolions, dunh% enymaht  reachons |

o They panficipake in vanous weadions fnuauing transkr of
Gomg Or Qroup like Hydmgen , Aldehyde” keto , Amino
(arpon - Dt - Oxide €.

® (0enzymez QOre Usually recyced OF  regenerahd clunn mah:
i g

® They are Spaific for partiadar -enzyme ov Classes of enaymes .




Example OF (onenzymer

Cer\‘m"n most useful example of (enymes are O3 fllous .
® Ma NADt ( Nichhamide Adeninc Dinucleolicle )
® FAD C Pauin Adenine Dinucleohcle )
® (oA ( (enzyme A)
® TPP ( Thiamine Pyrophosphate )
e THF ( Terahyorofolake )
® ATP ( Adencsine Triphosphat )

Funciong Of @en2ymes
® The function of enzyme s To trangpost quoups  betueen

enzymes .

® (hemicol Groupe inside. hydndle fone are Caried by Coeraymes
Such 6 NAD*

® Some (ereymes algo ads a8 Alloskent Regmam.

o They fequlak vonows Mefobdlic patiwoys.
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