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G),-,-Deﬁne Enzymes .
o Fmaymes are the biocdolyst | the (olalyst of Me. ‘
o A Cofalyst js defired 08 a chemicol . Substance that  Increases

the mde of chemicol reackion Without olm‘na any chcm?; In the
_overall process. =
e |

o Enzymes Qfe Syntheszed by llﬁuina ells
o The wod FEryme wes fist used by Fredenck W- kuhne [n IE38.

fz.(.feptr_gm_up of . @gl(k_,hfc. _RNAg

& Al the enzymes Qre .Pm’rgiu&

~® The _malmlluuue;gnLaLamme&_m{ge& from 12,000 10 1 milion

___ 0w mofe : . - :
@ As we know emymes are calolyst in nolure € s . cakolykic achiviy

af enzymea fs _due the thets primary , secondary , festiary €

Guaternany _ structures. of protein € heisspecificconfosmalion.
® Mot of the emymes needz only amino 0dd 1o how hers effect

_but some enzymes needs cofocos € Conenzymes, o theis  adivty.
o Enzymes only affect the e of biochemical encion not the direction

of biochemicad feaction.
o Fmymes re specific to subsite OF a reackon.
® Erzymes femain unchonged after o reackion € theefore con

Work agan .
® Ereymes ore 0lso specific o pH
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Nomenclalure 2 (lassificohon of Enzymes,
e In early dmﬁ“ emymes (iere named by adding the sulbx
‘ise’ 10 <cubshole like yrase enzymex (otalyses . vrea el
® Some enzymes Were Olso Mamed on the Doss of funchon they 2
\were  pertosming like Pepsin 15 0 digestive emyme . derved 2
from  Greek ord  ‘pepsis’  Means 'd{gesh'ﬂn ;
® As the time posced Several new enzymes Wew discoverd .
® 0S O result, Some uUncertonties Starked 0ccUfing in thers naming. *
® To ouercome these unertaunities  Tug  C Tntemalional Union Of
Biocemistry ) clossfied the enzymes ot six majom classes
.on the  basis of type of reaction they c&}olgjac,

0] :OXidOTE’dUdﬂSES_

|Enzymes involved In axidahon- fedudion  reactors,
@:Tmns%nsgg_

(Enaymes that cotalyses the  transfer of functiono! grouos

'y

@;j Hydroloses
(Enzymes hat Dminge about hqdmlﬁgls of Vanous  Compounds.

@..
(Enzymes specialised in the addhon o¥ femoval of water,
.ammonia @ (03 efc. .

@ _Isomerases e
_Enzymes [nvolued In all he isomenzodion reachons .

® Ug@-s

Enzymes cuka!usmg the  fynthehic reachons
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O®_ENzyME - SugsTrRATE  (OMPLEX ForRMATION
.The prime. tequitment for enzyme (ai'cﬂﬂ,‘&is (s that the substrate
Mugt Ombine  with the enayme at the acive ate to  fasm
Enzyme - substrate  complex  thal Ultimately fesults in  product famahion.

EtS +—— Es — EtP

A tew theories have been put to expain the mechanism  Of
enzyme - Substrute  complex  fozmakion.

'Lock AND KEY MoDEL
 This theary was praposed by 4 German  biochemist , Emil  Fisches
® This Is the very flust_tmodel  proposed 10 explain an enzyme

Cololysed  reackon . s |
o Awawvsding to s model | the shudure of enzyme Is r{'ﬂrd-

e The substrote fits fo the bn‘ndfna stte_juat 08 ey fts Into

the pTopes lock . | -
® The qchue Stte of an emyme IS n’gid Where only a gpeahic

Aubshote  (n bind .

Adchve Site

i ‘— Substrake
Enzyme —
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fadors Affecting Enayme (otolyzed Reactions,
Effect of 5ub§m}e neentrabion

Fffect of Tnhibitors .

_Effect of pH

_Effect of  Temperatuse

Effect oF  Pressuse

Bffect  of woalkex

_Application of Enzyme

o Enzymes are used for aiding digeston . example ' Amylases, Lipase ek
o They oue used 0% dewasming Agent . eq- Popain . 1
o They act as anti - Cloting agents ke fibminalylic < thrombalyhc .
o They ad to treat abherostlerosis
&
@
]

- They Ore used t0 freat woundz € Rweling.

..Tﬁ&/ are used as Sufface clisinfectonts .

They are also used In the diagnosis  puipose . _Eample ©  Gluose
\Oxidase - along with  peroxidose o detect the level of Qluose.

® liver Disease : goma glutamy! tran spephidase.
o Heart AMacks @ Aspartate  Aminattanstemse

® Umc aad - Uncose
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@ Define Comzqms
o The enzymes somehimea are Not ah.uaﬂs adequak o Ahow
Ahers  (odalyhic (]Ch‘ulhf, >
® Many enzymes fequited cetain non- protein  addronal- fadora 10
2how thers  aduity -
® “The non - pﬁohein , orgam‘c, low molecular weight £ df@l';jmb't"—
Substance.  that 1S required for 20me emymes, to  Ahow thefs

. (ofolytic aCh'ufhf is |known s  (oenzyme. 3

Progexh'cs of _(benzymes
® (venzymes apnot  funchon alone but can be  fRused Severa) s
Himes  when _FmTeo\ with an emyme .
Enzyme withot 0 coenzyme is (ollecl 0% Apoenzyre.
ithout  (oenzyme. . enzymes, cannot  (otolyze  feactions eﬁ‘echveb?/
- Coenzymes undergo olterahion& .durfng the enzymaffc reachiong .
_(0enzymes th'u'pam_._ n \omous  Teactions - Involving  transfes
_0F atoms 0T qrovps like hydrogen , aldehyot , ketd , aming
_ (orbon- oii- oxide efc.
®  (oemymes like enzymes Con be reused £ feqyled witnovt
..mnnﬂl‘nﬂ reacion Tote oy effectiveness
o \when enzyme 1S denotured by extreme +emPem}ure o5 pH,
the  coenzyme (o NO |DnS€r atach to the ste .

'Cgen-z”me Hrme B - Complex \itaming,
g -

Most Of the (enzymes dre clerivahives of waler &oluble

complex  vitaming . |
. o Thiamine. Ryrophosphate  denled From  Thiamine Cvit 84)

e Flavin Mononudeotide denved fom  Riboflavin (Vi Ba)
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Non- Vitamin _(benzymes,
Mot oll (oenzymes GOre. \itamin  denvaht:.
example  ® (yhidine Diphosphale

® Undine Diphasphok

Biachemicsl Funchona -OF (oenaymes,

o The funcion of emeymex [ fo trngpost Grovps Detween
em2ymes, .

® (hemicol (Qrovps inside hydnde lonk dre camed by  (emzymes
Sudh 0% NAD. A i Sl :

® A (oenzyme IS a low molevlar weght mgam‘c Aubstance
wilnout  which  enzyme  cnnot exhibit any feacon .

o A wenzymes . prepares the adie &ite for  alyhc advity. -

® T 3 neessory helpes for enzymoa. that asast 10 biochemick
Hranstosmahions . 3

e e | fagye
e
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Appointiments Wh - 22 PfClCJﬂ; -R

g

~ = Michaelis_Menten Equation -

= En2yme is Said to increace +the vate of veac”
v However 4o measuve +he vole _o:ﬁ___v'cac.'_'_fs_
not possikle. R ) S
v Michaelis & Merden deaiycd_,a-n_eq,qa-l-ina.-{n._ -

_determine  No - vate of veachon. .

12

_O\J.ﬂ!r_ﬂlL_l -_Eﬁ-_gc.k_c;r; r::-!:-_ Fwnf-l-u.:l ffarm;-nﬁ S :- .___h-_
N IIC-IE e - NN . N—
e pr— _P_ +_ S . :'r_—-—"_E_S E— E + P \-—-(l)
4 K"i § 3 |

= Michaelis & Menten derived equa’ on tme. baste of -
a [ ]
STEADY STATE AsSsSuMPTION.

16

_ﬁiﬁmlg.,;ai:. the Starb o{ veac' = Produck fs Mo g[u'_g‘f'nlﬂ

17

-+ Rede_of veackion (Y0) is determi He_diiiéf: e breakdown
e ofF ES o form _Prc:ciud__;_ ———

N Vo= Ko CEST| — @

% As S cannot be Basi\ld‘;“easureql_ egﬁ;eﬁm;:n}aug
an  alfemative term s hhoduced. . :

[E¢]: Total enzyme Comc: (Sum of free 2 .
Substrate bound cﬂ?——‘("’"é)

[ET] = [ESJ : Fvee or Unbou.nd enzyme
[s] >»> [Er] -

Conc- Cone -
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s Shf i K:L-‘Hﬁcﬁle constont for forma”of ES
_'P_ K-1 + kz2: Kate eonstonts for breakdown ofBS

,-‘*.

Rate of ES Formakion = Ka [EJ [s]
- Kaf[ee1- [es)f [s] &)

Rate of ES Bveakdewn = K1 [ES] + kz[ES(])
2 O - —b

10

s

s Step2 i An Assumphien that a Steady state
__ (S Seen iniHally ”f: e veac” [-e. Yate of
__u_‘FDTma-h'c{’? [o‘lf— E:-. 1'5 E@UP"L "t_D TCL}'E Of bYECJJ(ClOdJQ

E P . ) ) ¥l \
. of-_ Es ( Rate ::f Fwd vear = Rade of bk waed v
s — 3
L Henee . €quabing 2q (4) L (5)

16
-*r- —
Step2; ‘~ 2 — (6)

s W LE [ = (kals]+Katke) [Es) - (D

20 Qolﬁna cq'" for [E£8]:-

[Es] = K K/ CE7] Cs] &
K (st K"' t K2
I:E s:l = [E-] ] 4 s ] . (9)

[] + (K-1tk2) /gy
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Appoiniments _ Wh -

ﬂ (K—. +Kz> s de{med as the Michaelis y ¥m
K.; _ COHS‘I‘OH‘t'

Km= K-1+kz2 /i, | = ()
F_qn () can be substituted & km 3 e gel

 |LBs1 = [E1] [s] — (o)
2 " [8]1 + Km

Iﬂaﬂmum deqtalﬂmﬂ_agg,rs when  emzymwe s
~ Salyrateqd -k { £ « LEpll ~— £N1)

14

11

Brom Eq"' (2) Yo= Koles] — (2)

 [Vewax: ke [Er]| T ()

15

16

5[,»94— _Subsituting eq"(lo) i'e (Bs] .me‘r 2)

Vo: Kz [Er1C-7 )
—==-

——

18

- =
Va = vqu Esj | = (#4)

_r[: Km + ESJJ /)

 This is Yas  Mickaelis - Manten equation.
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