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Topic : 

Aknoledgenent 
I I would ike to expry my apecial thane of 
qhaitude to my Funda mertz of Biomol eeuleg 
pnsfuuor Mh. Manish kuman Sachdeva sis fon. 

giing me thu qolden oppwetunity to do thii 
auignment on tonie eunty to do thi 

Enggmaleg a pat of 
auignment a dot of 4efneg 
alje going help in theoy 
about adot ot new things 

Date: 

Aad'ana Jha 
Roll no: 23)22005 
Bse CHon) 20eg 
Semeste-IL 

Good Write 

a4e taken wích i 
exam 

Secondy ,I would like to thanks my paHente 
ten motívating, me and suppaxfng n 
Campleting thi auignment 

exam I came to khow 

me 

Teacher's Sign. 



S No 

Topic : 

TNDES 
Japic 

4) istoy nggmee 
Tnto duction o Engyme 

heneal ehaatexittíca 

Nomenlatune o Eng4ma 

S auifiaion o Enyyma. 
6) Cafacton and lorengyme 

8 Engyne kineti 

4Devotion of Michaeli 
Menter eqjuation 

lo) neweaven-buyk Plot 

Mechanism o Enysme atayai. 1B. 

Mutisubyt}xate neahion 

Factoy atfeeting enggme 
Good Write 

ASignatue 

4. 

S. 

6 

19, 

16. 

18. 

Date:JJ. 

19 

Teacher's Sign. 



Topic ENzYMES3. 

#Histoxy ofngHDeNi 
*Biological catalyis w 

in Aate t00s 
NBeseasch continued în J800s with examina tion onvion 

of Stanch to sugan by saliva and Varioue plard extrach. 
Tn the 8s0sAus lateuY Concuded that enentahan. 

of sugas into alohal by yeast is tatalyed by Fuxn ery? 
KTn 18¥ Edwatd Buchne discoveH ed that 

|extAacta could penment sugan to alcaholptauing 
hat feumentahioH wal paomoted by meleale that 
continaed to funtion when Aemoved fAam cel 
Fiut engyme in yeatt extract IFenmen sugar 

*Faedeick . Kühng laten on gave the name 
to the molecwer deteeted by Buchne4 

w 

*n I926, TarneA Sumne did isolation and aytali zahion 

> He ado postulated that all poskulated that all eng4me ae paoterg 

Date:/J 

fit 1eogniaed and devibed 

#Tntseduetion to Ege 

Cna) and Tupsin c3nd) and feund then ao pnoteing 
*S Haldane wote a taeatáe Cboot)-%tled "ENZYMER" 

Good Write 

be 

a 

*Engymea may bc defined biacatalyta syntheized by 
iving celA - ife dep enoy an powenfal and specißic catalyu?: 

engamey Almost evy biochenical neaehon it catazed by 
an engme 

*With he exepthion of a few tatalytic RNHe, all knoon eng4ma 
ae pateüng. Many Aeqine Nonpnotein toergme4 ae 
poleahy- Many 1eqhe coenggmg oH o-factoxg fpH heis 
tatalygtic unhion 

Teacher's Sign. 



Topic : 

E3my in minte quantitie , cotalyze the chemical 1eaction 
and ae nt buoken down oh changed in the proceu but ae 

AeLHable 
Ahe specie on which enume act u Enown a4 Kubst1Te 

Bx) Salivasy amylase actk 

aeneyal Chaocteisticg 
Enggme have Vey high cotalytie powr which u much 
geatex than that ynihcti inonganíe eatalyta They 
incHeare 4e the Aate of neactiona by a kactox of oe to 1oime 

Ay They ae Aequin CÀ in Amall quantitie 
3y Engmey ae speaific in action.. 

H,N �- NH, 

Nmethylwnea 

Data: 

Hsreate ’ NHa t (02 

Uyease 

Good Write 

Ae 4eaeton 

4) Engy rnc ane basitaly pnotein in natuse. They have mole 
weighta Aanging fom ahout 12,000 to 1 milion 

They funetion in agucou A0lution unden oy 
tondihos of tempeatue and ph 

6They he ynthezed by bialogical cetla of al oganiána; the 
OHe inyolved inohemícal Aeationy nelated to metabolism 
Thee A Ahony take plaee in a Atepuise mannen, invalving 
aifrert engyme in organized Aequence 

miid 

Teacher's Sign. 

actk on_ stayh Lsubstate) 



Topic: 

yEmyne catalyged biochem 2e0etiong take plare in a moll 
onSG o the engyme called the acive aite, while the sat 
the piotein acia es Aatfoldig ". 

componerd ale 
Cofacto on (oengyne to woAk ptopely: Thee Can be 
meial fon Lsuch ay Fe, M", u) n oxganie moleeul e. fe ut 

haem, bictin, fAD, NAD 0 (a-engyme A<. A 
tamplete, catalytically actie engyme togdhen with ta bound 
o-enyme on metal ion 4 calle Holoenz4me The protei. 

G Many enymes neeo an oddrtiono ehemia 

Date: 

Nomendatuie 

Eaien, the nomenclatwse of engymu wa baeo upon thein dis(oveM C1 hich comeyed no inemation absut 
thein untion on natuNe o the aubstate on which they 

R Some engume4 have been given. given. namey on the bas o speeie 
the origin eg Papain nom papaya, ficin gnom fiu 

Engyne may be named on the bau of chenikal 1eaction hey 
catalyse auch ay dehydogenaue, Oxidael, Proteinaua, Lipaye 
nlyoidaey ete 

A Cuatomauy puaíce now to add the ax 
hame of the substate for haming the engymea eg- Engyme 
hat atbey toch Camylu i amyladej Rrteinsethat 

DNA 
atae pactáns, luee catalyge hydrolysis ot wnea and 

Roe catalyge Good Write 

~ae to tho 

Teacher's Sign. 

pat of duCh an engyme ik called ApoerByme/ Apeprotein 

at g Ptyalin Pepiin, Typain Renin et 

Subtiliin 1om Bacil Aubtilig et 

atalyge the polgmesization of nuelestide-ok -



Topic 

and the Autkix -tíe ia ued to denate engme aehvity 

(auifiation) 
*Cngma wene fist divided into two clauee au: 

oganiaed fement and Unosganized femert1 -

xideedutaa 

LateyTntonation Union of Biochem_and Moleeulan Biolegy" V8M8)lat amended in 1192 fonystematic eleuifi cation and. and deignation of Engymey baied on teation dpeeifiüty AL 

4educed 

hee enzymea catalye axidation -Aeduetion blw tuwo 
Aubstantei dyA and & and ane named au pen example Osdasel, dehydgenade, hydopuvoxidale1, fydoexylaey �e. 

A tBoídized ’Aoidaed t Byedued 

À-Rt B 

>These enymes catayge the txanfn of q4oup ox adicad Cacetyl, methyl, phesphate, amine etj. 

cetylation : H-N-CeH)y 

Date:J 

eehpbeylion. 
Good rite 

et. 

AtR-R 

ethyae, 

az etyltanfo« 

Pyotein irsge 

Tezche 

NHa 
CHg--N-Ccdy 

Sjen.. 

All engyma ae claitied into aix elaue' 



ydlase 
on aid antydide up by the addition. of wnte 
Fou exanglei 

4 Pateaea spit potein molecle' 
Amides Hid t Ammonia Acid 
Nucleases C splita nucleic aeid). 

Lyasey aMe those qoup ohich can cleave C-�, C-N,C-S. 
and othen bondy by Hemoval of qnoup f1om Aubstxate 
otheu than. hydno ysisA Aeaving dauble hond oA (ONueMely 
adding. qiRugA to dauble bond Fox exs AAdoloses, fumenAeLcte 

Fumenate 

STomenaje3 ’Thee 

galacto.idaie , eaterae, anid iee et 
8-galaetsidae Al eshcl t Drgalatse 

L-Alahine 

Good Write 

-

Fumetde HoH 

engme catalyze indenconveion o7 opticak, geomebic 
0 posihHonal iSomey, gome enamples are' IAoMeaNey 

Racemases and EpimetaJej -

Malate 

RacemayS D 

L 

D-AAanine 

TeactEr's Sign. 

Phesphathue C catalygee dephasphabuylation) 
Cnlucsiday Chydyoye uctoae to glucase) 



Topic: 

Jigsi 
hee en3ymeg catalyze linking of too cornpoind biy 
Foming a nee chemical bond: The aeaction ít toupled to a 

bueaing of Pysophosphate Cdiphasphate) bond in ATe 
01 in a Amilo táphosphate tompound E DNA igee 
ChTP t Sueinate + laA hDe + iP + Sueeing Cof 

the 

(Pyuvate) 

CafaatoM and Caenggme 

Metal ion 
Cinerganíe) 

Cofacto 
(Non paotein pasd) 

’he funtional enggme is 1efuoned to ay holaengyneT 
consists af poteín pat kla apsenzyme and 
pat bla So-factoy 

Good Write 

too 

Haloengynmel 

PHothetic 
CFinmly bound) 

Coxaloaetate) 

Date: 

LApeengme 
tnotunpat) 

LCoenymel 
(onganic) 

a non- protein 

LCo-&ubstrte 
ogelie neqenexation) 

Teacher's Sign. 



Topic 

#Thoigaric metal nal mela u coactos 

Ma 
Mn 

Mo 

2t 

Se 

yitanin 

Engme 
utochvome oxidase, tatalaue, PeHodidgse 

ygtochorme oxidase 

Good Write 

Caxbonie anfydnase, Altshol dehydnogenauc. 

Date:J 

Heokinase lueose -&-phophak Lguvate irsc 

Anginae ibonucle hde neductase 

Pyuvak kínose. 

UHeae 

Dintaganaae 

H Vitamins 4 ca-eh4my in seme Neactiory 

hutathione_pexoxidayc. 

engm 

*Thiamún e ta) Thíamúne pyophaspaa Aldehyde tsanuf 

K Riboavin Cb)Elovin aderíne dinle oxidation - seducion 
-otide CEAD) 

TEacher's Sign. 



Topic : 

KPysidoxíne (6) Pynidoxal phoiphate 

Niutinic acidNicetinamde adeníne 
CNíacin) dinucleotide CNAD) 

* Pantbtherie acid loensyme -A. 
k Bíotin 

kFolic aid 

Byn 

Bictin -yine addute 
Chiein). 

|aetiuity 

Tetsafydotlate 

S-Deoxyadenosy 
Cobalamin. 

Good rite 

Data: 

bindirg 

Gonoup txanfuy to o 
fom aiho aidy. 

Oxidotion - 4edution, 

Acyl-goup trarsfen 

ATP-dependent 
(asboxyl ation. and 
toxborg goup tronsfen 

Tanufen of one can ben 
(omponent hynine 

R Enzymês catalyge Aeachiong by poioviding a 
Lutoin ushich a given eaction (an orcun mee Aapidly 
Enzymatfc Heactiorg take place at the engyme aetive aite 
Ative ate iu an atEA on an engyme whth capable of atbaching 

Land tolding, pascíeulas subitate molecule by ita dpecifi chasge 
and sape o as to allow the chemical Heatan. 

Transtu o methyl 
gMoup1, intnamol ecla 
AaRAngEnerty. 

Alestec site: The site othen than he achive aite whese otheH 
molecey lautivaton, inhibitoA eA modulato) can bind 

speeikc envi onmert 

Teacher's Sign. 

is caled 
a an alsatíe aite and he phenomenon af Agulation of engyme 

wirth alostenje Ate i4 la Allostexie engyme 



Topic 

49 Acid - Baxe Catalyis 

Covalent Catalysia 
3, Metal- ion catalyis 

A A chaxge intemediate tosined by yaxious bíochernial acaetion 
oin be stabilized by he txmfeh of puotang to ox oten be sTahligeo to.a to fosm a spoie rom the Aubstsote on inteamediate so,a to foxm a tpciea 

QA Q campsund that beak doun moe Meading to produde 

Can 

04 donou wl occw 

fox non- engmatie neatíon the pHoton transten can énvolve 
either the consttuenty of water alone ot othen uweak puoton 
donoxy on acceptoy lotaysit o this type that we ony 
pHoton o hydonium (Haot) ion o Hydnoxyl ior p1sent in 

Apeifie acid - bese catalyi 
T ptoton ia tuanteued between intemediate and uwdten 

tarter than the intermediate bAeakdowwn to eacta rd The 
ndesmediate is etfeehvely stabiliged evenytime itis fesmed 

A-8 

Grensat 

Hao A+B 

Date:JJ 

aheneat acid -bae catalyid 

Good Write 

It Aeey to gaoton tasfer mediated y othen clue of 
molecde, fon non-engymaie agueouy solutiony this octwu 
ony, when the untable eaetion inteamediate bneak down to 

Teacher's Sign. 

No addi tional aalyais medíated by othen pnoton acceptan 



Topic : 

teaetouy faster thah pr¡ton tHanfen o ot faom wte 
Many weak o4ganic aeids can supplement watey o proton, 

donoy in this áituation oH useak oxganíc baseA can AHYe as 

Th the achve gite of the enaume., a numben of aming aeid side. 
chain can similanly ast ay oon dono o accepton Thee as proton oM 
qaoups can be pnecizeby positioned on doated in an en�ne 
active ite to allow paoton transfe1 
Paoviding ate enhancemert of oden l0^ to lo5 

(3)Covalert atay 

Date: 

A tansiert tavalent bond ix foarmed belaecn the engyme 
and the gubyte 
A-8 

Nuelesphide 
A-X + 8 t 

Good WWrite 

Th the pesence of covalent catebysis an engyme with 
nucleop'ile goup X in this paxtiulan aeaction. So the 

A + X-B 

Thíi alteg the pathuay acaation and it sicauta in caalyia 
ony ohen hew pathwag has a Aowen aivaion enexgy than 
the neze uncatalysed uEachion on pathuay . Beth of the new 

The funhional guoup of seme enggne, co-factoy can 4eny 
Ineueliophiles in the feamatioh o ovadert bends with dubitsa 

Theye covaent bomplexe CA-X,6-1) alwaya undengoenuothex 
Aeaation to genoote tsmpound The covalert bend fesmed 
between the enume and dubstae can aeceleote 
Abstate fon kithen reaehoh in a mannen that ia 
Agecitic to the panti odon unchorg gteup on co-engyme 

Teacher's Sign. 

phston aceeptoos 

Heaation wl go in thiy way 

Atepa must be fasten than the wuntatalysed 



TOpiC 

Metallun Catalyss 
Tonic irteaehior between an eng4me bound meaand 
ALbstate can hel oxient the subatate fon 1earion o 

Lstabiize chaged neaciorn taanaihon state This ue of eak 
bandíng interaction between metal and Aubytrate is aimilan 

tD sne of the ue of the us of enggme - Aubstale binding en eog 

Enyme inehica 

Date: 

’The ekect an initial aate a of vaying substote. toncerdxation. 
when the engyme tonendxaton i hid cautard is 

’At aelaively "Aow oncentxation of the substrate vT almost 
Ainesry with an in aubstate Concentahoh 

> At hghen Aubstnate tonerdation Vo inncy by amaler and 
Amallen amount in 1eaponse to invnale in substne con" 
Fínally a point is AOched be�endh which inoease in Va iA 
Vaníahingly stong in aubrtxate toncertxation inuealey and this 
plateauike VAegíon is_ elose to the max velocity (Umau) 

Pastulate of Leanon Michaelis and Maud Merten C1913): 

k Engyme finut c9mbíne1HeVeíbly with its substte to fom 
an enzAme-substaate eamplex. In a saelaivey fet eveasible step fast 

k 

Good Write 

Aaten,en34me substate Complex b1ealy down in a Alowe 

KBecond step toyield the faee ehngyme and the eachíon pyaducls 
becouse the Alowen ARtand aeaction must linit the Aate of 

TEacter's Sign. 

Meals tan ayo mediate oxídation - edueion earion b 
MeVeAible change in the metal jony oid atio n state 



Topic : 
Date: 

OV1al Heachon The aveHel Hate must be propotional u (9ne. of the speeia that greacta in the seeond step ot any aiven intane of time 
Ah enggme can be ound in tuo statea : CE) (ts] 
(Engyme untombin ed , Enzyme-Aubstrate complex) At dow Aubstate Concentathon meAt of the engyne ía in uncombined state Hee,the aate k _proportional to Jubtate Concentetion bec aye he equiibaium of CE)+ C les] js pushed towandy fenmation a moAe [ES) a the subtbute 
loncertation ineease. The max initial Aate of catalyse eA~hion 
(Vmar) id obsenved when vintually al the engyme ík preenl aq [E] complex and the loncertAatlon. o engyne Ía vanizhgy Bmall 

Unde these eanditiony the enzume s datunted with itd 
aubstate so thát uthen inneae in substate Concentation 
have no etfect on he xate 
Atn the CEs] omplex bneakdown to yleld the produet Ce) 
he engme is te t catayse seaation o anothen 'moteale f 
Aubatate. The' satuation. <tfest is a distinguiahing, chanectotríc 

the enzymahe cata and is Ae4ponuible en plateau fnmahon 
When the engyme is t mÚxed with áubataate .These an 
initial peiod which u 1ela e-steady Aate Dusing which. 
cancentxation of (Es tomplex huld up. This pesiod is ually 
too shot to be easily abiexve the eastion qyickly achieve 
steady state in which CEs] amplex Aemain appisMately 
Contat ovectíme This contept of steady state way ovetime 
intaodueed by CokBiggnd Haldane in 92r. 
The measuHed V. gencaly Heyeta he ateadi state even 
though the Vo is limited to the eany pat o the Heaction 
and the anayis of these initia nte siefeoed to e 

Good Write Teacher's Sign. 

a 

teady state kinehca 



Topic 

IDeivatin chaeus, Clenden Enation 
XQuantitative nelation./epreuion of nelalionsfup 

hat een the subate Corcenltlion ard the hate 
of the ¢action : 

Va=Vmax Is) 
Km t Cs1 

(va Tnitíal velocity) 
is detanined by 

CE)+ Cs)KCES] 

I Vanar - kmMichaelis - Menten constant 

Step: 

Date: 

Step:2 

Michaclis- Merten equation 

( Vinan Maximurn veloity) 

CE) sTotal tantenuatíon of Engyme 
Et]- CEs)= Unbound engyme (oncentation 

Good Write 

tEP) 

T ii aAumecd that the initial ate ok ation neeetr 
LAttady state Rate of famatioh, and bneakdowh o Ces 
is detemin ed hy the dteps govened by the Rate lornstant 
k, and (K-), ka) nuRetively 

So, the Rate fo mathon: |k, (Ce]- Ces]) (s3 
Rate o byeakdaun :K CEs) + k, Ces] 

Rote 

(E] + (P) 

It is osum ed that the inittal nate o 1eactionh ncleta 
Ateady atote ín which (Es]is conatand i-e. the sate of 
Romation of [ES] is egual to te o ts bocakdown 

oß Brcakdotwn Maumptioh 
Ttàtr Sign. 

olRote o fomahon 



Topic : 

* SteR 3 
Th otheN woNdi, k e] - C8oC a k, CEs) +tka CESg. 

KË CEtJCs] = kaCES] + K, CES) t k, (EDIS] 

Becau e the 
E] 

Now 

when 

K CeNC) 

k-+K 

Kyt ketk, Cs)) 

> Expreu the Vs ('initia welocity) in teuy of CES 

Good Write 

(k1tk)[ES] 

Fm t Cs] 

km + CT 

CEs 
Hense, we can day hat Vatax lan be dined 

Date: 

W.) 

eauation. wl become 

(Kmtcs)) 

Now the termy 

MaX: velocity ocwy when engsme ia satwated 

m 

Vmoax Cs] ihaclis- Menten euation 
dtnied 

VmaxVmax C] 

LmiliMoles) 
NM/mân CMiuomele/ miAute) 

michaelis 
Kym Herten 

quatin 

Teacher's Sign. 



Topic 

Km yae oe evey engyme i dienent. Km yalue 
Nay gnestly fnom enggme tD engme and even fen ienert subsia of Aame engame The actual meaning f m depende on specipis aspecz ot Aeaehon meehaniam Auch a the numher andselative Aates oe Individualstep 

’when K, a sate linitíng, lk, <<kaand km kme t 
K duoiation onahant 

’Km dae, nat Hepregent the mesuement of atnity of the engyme on ita Aubtate 
SímilxayNmax ao vaxig from one enzyme to the nert. 

H ineweaveH busik plat: 

Date: 

Thanuenm the qnaph CMichaelis- Merten equation) into a double Aecipsioca plat Csttaight ling» Plot 

Km Cs) 

Vonax 

Inewegve-bunk plot 

Good Write 

’ Michaeli Menten 
Auaion 

TEacher's Sign.. 

Vmay 

înt 



Topic: 

7hA plot to detemine the value ot Ve and CS] t Vmay All type of infibito linfibithion tan be undexutood by thís paph. 
Imptant fo4 Biaubatote neaction 

Vo Vmax Cs) 

Va 

mt C) 
Umax Cs 

Km 
Vmar ls) Vmax 

Govd Write 

Date:J. 

Steadystate kinstia to a subtuate gnd Multi 

’ Linew eAveM- buk equahior 

Tnuese 
LS] Trteyeching ines indícate that 

ateny tomplex is omtd 

’ Poorale ines indicates a Ping Pong lDouble -displaeemen 
Pothag 
time mmedictely tosmn the CE). 

Teacher's Sign. 



Topic:-. 

#Sianifcenceefsteady tate kinehy' 

y steady state kinchia yield too main pakameten 
ei Keat 

Date:J. 

The Navúation in Keat and Keat / Em with change n pH o 
tempexate can povide adaihional infomaion abot the 
Ateps in the aeachon pathwa4 

|Th the Biaubstuate Heacion the. steadyy state tuny al 
tenasy tomplen am ping - png path way (Double- displscemant) 

Eacayatcting enggme atvity 
4) Can Centation of Suhstnate 

Fon an engyme catalyged 49ction, a cunved oaph in obtained H 
measuing Heaction veloaty at diferent Concendatiory -
We studied the eReat o onertotion of Auhittate on 
acivitye o engyme in Michachis- Menten eguahon 
Keeping. ol othen things constant, an inHeNE in substxate 
toncentton 7 in engyme acthvity ill maximum iA 
Aeahedhut fusther 7 in subitate concentxation doe 

not ‘ the Aate of neachion A xestangulah iypenbola u oboved 

Conentxotion o Engyme: 
Rate o engyme Latalyged atnon nea SAt ContentatiÝn ia inoieaAed The Aelationship i« lin ean At 
Aow eng4me Lonerxation thene a4e moMe Aubutrate molerule 
than the avalable aethve ste Inceasirg. the Number af 
aative aites by 7 the cgyme toncerntxation ectively 1 
the Hate of Heaation 

Good Write Teæcher's Slgn. 

wnen aate of eactían iu plated 



Topic: 

Loedeben Puodueti 
in puoduet toncentration the engyme aotivíty I the 

piodueta aHe alleuwed to aemain in the anea otAeaLtion , the 
Aate o Rotwond 2eachion will Ratl and Aeveye gAeactio n 
may stact 

Enggme aie aReted by changes in pH of the medium The most 
favoable ph ie the pH value at which the engyme ha max. 
activity is Enown ag opimum_pH: Each engyme hes optimum pt. 
At apt one unit belowon above thËz Naue the en4mey aMe 
ondy pathially active At ph valaes tan emoved om optimun, 
the engmes lan be denatuned and dose activity 
while overall chahge on engume iu imperdant, denatuation of the 

ative aite stuce Heulte in doy o attiuity Optímum value? 
Lipase pan Ut ege (8-0) Lipade stomach (4-s), ipse castonou 
Amylase panuutase (bt-t0),Amylaue matt (y-s-s) ete. 

1oEfteftonpuatui 

Dats: 

Tao A bne of the most împoxtant |Temp. 
ne aeto 
astivity heeauue engAnes ae mosty noteiy 
figh tempvatwe tabove 34) 

shich oxídi2e the 

The temp: at which the nate of neaetion i maximum i 
known as optímal temperatwre. 

Good Write 

atfeeting the enggme 
and denatee at 

ike non- enyymatic Aeaetiony enyme aehvity 7 wth T 
in tempesHatuic waually dsublig the xate af eveny 1o°< 
rite ín temp natte -

and ínaetivate them 

Teacher's Sign. 



Topic : 

( Nition: 

Ensyme inibitou e substanes tht altey the 

Catalytíe aetion o ens gme and onequcntly slow 
down ay in Aeme cases &bp catalysis Thee e 

thnee types f Commen ensyme inibition o 

Thi tpe of intibition occwn when infrbitoA Aeyemble in 
&tuetune to that of substate ae pyeent in the aetive 
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