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Digestive Enzymes |

Digestive enzymes Lau'lafiitaaaiing

Most dietary nutrients come in the form of large
polymeric structures &13a1stiuasiuLana

Tual
Cannot be absorbed In the intact state

They have to be hydrolyzed by enzymes in the
gastrointestinal (Gl) tract

The breakdown products : monosaccharides,
amino acids, fatty acids are absorbed
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Saliva contains a-amylase and

lysozyme

Main function of saliva is not the digestion of
nutrients but the conversion of food into a
homogeneous mass. dhanavinlianuisdluiia
LAEIIAU

o-amylase cleaves a-1,4-glycosidic bonds In
starch.

N\ AN N

Starch occurs in two forms. Amylose IS a linear
polymer of glucose, linked by a-1,4-glycosidic
bonds. Amylopectin is a branched molecule with
a-1,6-glycosidic bonds at the branch points.
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o-amylase

e a-amylase does not act on disaccharides
and trisaccharides, and it does not cleave
a-1,6 bonds. azluaglien lawaamlse
LY LasdnA 136

Therefore It produces maltose,
maltotriose, and a-limit dextrins rather
than free glucose. anuallilanalagassy

o-limit dextrins are oligosaccharides
containing an a-1,6-glycosidic bond.




Table 19.1 Dietary Nutrients and Their Fates in the Gastrointestinal Tract

Nutrient Products Generated ~ Enzymes ~ Sites of Digestion F |
Starch, glycogen Glucose a-Amylase, disaccharidases, Saliva, intestinal lumen, brush
oligosaccharidases border
Maltose Glucose Glucoamylase, sucrase
Sucrose Glucose + fructose Sucrase } Brush border
Lactose Glucose + galactose Lactase
Proteins Amino acids, dipeptides, Pepsin, pancreatic enzymes, brush ~ Stomach, intestinal lumen,
tripeptides border enzymes brush border
Triglycerides Fatty acids, 2- Pancreatic lipase Intestinal lumen
monoacylglycerol
Nucleic acids Nucleosides, bases DNAses, RNAses Intestinal lumen
“Fiber”: cellulose, lignin, Acetate, propionate, lactate, Only very limited fermentation
= hemicelluloses H,, CH4, CO5 by colon bacteria
DNAse, Deoxyribonuclease; RNAse, ribonuclease.
Figure 19.1 pattern Of Starch [— —— R —— _-——-—"—"'
: : . Maltose
digestion by a-amylase. This /
enzyme acts strictly as an Jr _____ o e
endoglycosidase. It is unable .. aldgead qGIc‘” 4G'{cm1 ;4G|Ca1 4aic R
to cleave the bonds in maltose, * ‘‘‘‘‘‘ i 01,6 \\4' R
o aerows ingcate clemvage - GIot dg1oi Ao Aqicet g1l dpice Aot fpioat ool Aot
SHES. Maltotriose \ a-limit dextrin Maltose
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Maltose

Amylase Q00
o

Maltotriose

o-Limit dextrins

Koeppen & Stanton: Beme and Levy Physiology, 6th Edition.
Copyright © 2008 by Maosby, an imprint of Elsevier, Inc. All rights reserved



Amylopectin

Amylose
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Salivary a-amylase

* Active at the normal salivary pH of 6.5 to 7.0 but
IS rapidly denatured in the acidic enwronment of

the stomach. waaAW# pH Tuinate wetdasan 1w
Tunszinng

Its main function is to keep the teeth clean by

dissolving starchy bits of food that remain lodged
between the teeth after a meal. Wugzaa

Cancer patients whose salivary glands have

been destroyed by radiation therapy develop
rapid tooth decay. sjilhaugise aanlialagn

vinane WU




Lysozyme

e Hydrolyzes -1,4-glycosidic bonds in the
bacterial cell wall polysaccharide peptidoglycan.
B NS L AR AL LANALIE

Lysozyme kills some types of bacteria. However,

other bacteria are resistant because their
peptidoglycan is protected from the enzyme by
other cell wall components. LuAIaUNIUTA L3
Tautiag tWsilavAlssnauuaINtILaaatiNIAY
Unilagly




Figure 19.2 Structure of

Cle b :
avage:oy peptidoglycan, the substrate of

sC— OH H,C—OH lysozyme H,C—OH

0 11 lysozyme. NAG,
N-acetylglucosamine; NAM,
@) @) O--- N-acetylmuramic acid.
H 0
HN HITI H3C/ |CH Hl'l\l
C=0 c=o [°° c¢=—o
| | HN |
CHs CH3 CHga
Peptide
- NAG NAM NAG NAM
' (with oligopeptide
& crosslink)
19.2 Enzymes of Protein Digestion
. Sewce  Type | CotabcMechanbm = CleAvage Spacticity
Stomach Endopeptidase Carboxyl protease NH side of hydrophobic amino acids
Pancreas Endopeptidase Serine protease CO side of basic amino-acids
Pancreas Endopeptidase Serine protease CO side of hydrophobic amino acids
e Pancreas Endopeptidase Serine protease CO side of small amino acids
Xypeptidase A Pancreas Carboxypeptidase Metalloprotease (Zn*") Hydrophobic amino acids at C-terminus
1P0xypeptidase B Pancreas Carboxypeptidase Metalloprotease (Zn”*) Basic amino acids at C-terminus
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Peptidoglycan Monomer

lysozyme
NAM NAG CH3
CH, OH wv H NHC=0

O

-0 H H
H =
0 NH-C=O  CH,0OH
HiC-CH-.C=0 M3

L-Alanine
D-Elutlamine

L-Lysine — pentapeptide

D-Alanine

D-Alanine

ANSEIA Ll
peptidoglycan
Gaetatellaid




e Normal bacterial flora in the mouth are
resistant to lysozyme. uasuaanaas1luin
G la el lafd

 However, many bacteria from other
ecosystems are killed by lysozyme.

 Animals make use of this effect by licking

their wounds. They use their saliva as an
antiseptic. da3l2hiareduenginida
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Research Article Animal Sciepce Jnurpal, 2(1): 1822_2, 2011
Available online at www.isisn.org

©1SISnet Publishers Print ISSN: 2220-9549
Online ISSN: 2220-9557

Saliva of different dog breeds as antimicrobial agents against
microorganisms isolated from wound infections.

Akpumle, 0.0. ', Ukoha, P.%, Nwafor, 0.E.? and Umukoro, G'.

mmaauwuﬁma d| LUHﬂﬂ‘JﬁTU%ﬁNW‘SEﬂMLLNﬂWﬂL‘?.i'ﬂ

1Eh=.=partr'nenl of Mlcmbmlugy, Delta State University, Abraka Nigeria.

’Department of Chemistry, University of Nigeria, Nsukka ngarla
*Corresponding author

The study investigated the antimicrobial potential of saliva samples from five breeds of dog
namely Alsatian, Belgium shepherd, Doberman, crossbreed of Doberman and Alsatian and
Local breeds. The antimicrobial properties of the saliva samples were fested on
Staphylococcus aureus, Pseudomonas aeruginosa and Candida albicans isolated from
wounds of patients receiving treatment at the Delta State University, Abraka, Nigeria. The
wounds had total bacterial counts that ranged from 1.43x10° to 4.7x10° CFU/ml. All the
breeds’ saliva samples contained lysozyme. peroxidase and lactoferrin as antimicrobial
constituents. The peroxidase activity was found to be highest at 0.81+0.021U/ml in Alsatian
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. at digest

Start in the stomach ButaalunsZLWIZa 15
PH close to 2.0

The gastric acid has three major functions: (1) It
kills most microorganisms (2) It denatures

dietary proteins (3) It is required for the action of
pepsin. 2i13duNE Tdshutdasgan virtvitddaiu
rinu'le

10-20% of dietary fat is digested by an acid-
tolerant gastric lipase. latdalunszinig nunsa

eineltaiula 10-20%
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The pancreas

The pancreas is a factory for digestive enzymes.
o-amylase Is secreted Iin large amounts.

This enzyme is different from the salivary o.-
amylase, which has a slightly different structure

and Iis encoded by a separate gene.

Closely related enzymes that catalyze the same
reaction but differ in molecular structure,
physical properties, and reaction kinetics are
called isoenzymes.
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Dietary lipids l
(mostly triglycerides)

w Physical break-up

Lipid droplets in chyme

Small Emulsification by bile salts

intestine . Partial hydrolysis by pancreatic lipase

Mono- and diglycerides
in micelles

Intestinal Absorption

Synthesis of triglycerides

packaged into chylomicrons
for transport in blood

lining




Poorly digestible nutrients
cause flatulence

 Many plant polymers, including cellulose,
hemicelluloses, inulin, pectin, lignin and
suberin, are resistant to human digestive
enzymes.

* A small percentage of this undigestible
IS hydrolyzed and

anaerobically fermented by the bacterial
flora of the colon.




e Some vegetables contain oligosaccharides
In which galactose forms an a-1,6-
glycosidic bond.

 These a-galactosides are resistant to
digestive enzymes but are hydrolyzed
rapidly by intestinal bacteria.

e Raffinose and stachyose in beans and
peas are examples.
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he cell has to synthesize its
macromolecules. Biosynthesis processes

are called

 The cell has to generate metabolic energy.
Degradative processes are called




Catabolism = Amnabolism

energy-yielding metabolism |  biosynthetic metabolism
energy sources | biopolymers

|
heat «—— N— utilizable Tp\[ interm?diates

energy
intracellulqr precursors
Y D -

metabolic products | external nutrients




herefore a nutrient molecule entering a

cell has two alternative fates
g2 1snARvLINFLaa 4 2 ndtRannagldsa

- It becomes incorporated into a cellular

macromolecules

ihumMdunaratilussiuianalval

-It I1s oxidized for the generation of A
anaandladiialalunisasne ATP




* The biosynthesis of cellular macromolecules has
to be balanced by their degradation

AsFvLATIZURITTHLRNR TN aTuLtad AvsadsaunadunTtat R

Under steady-state conditions, the rates of
synthesis and degradation are balanced and the
amount of the macromolecule remain constant.

Malaane "duas” dasnnsdutasnsrdutiatgaiaasguaaiu Ly
Suagstuanalnaiasaan




Cell

Dietary I

| 3
SUPpYE » Nutrients ;:!4:““‘{“_'—2 Macromolecules
(glucose, amino acids, @ H,O (proteins, lipids

fatty acids, etc.)  Hydrolysis Polysaccharides, ete

e, ) St R ; (RO, A A
el e el e e e i E

Intermediates

, N (lactic acid,

;t % acetyl-CoA, etc.)

? Oz

| ADP + PNy~

| ATP “1®, |
_‘Excretionr CO, + H,0

-\ (+ urea, uric acid, etc.)

L i

—

Figure 20.1 Major types of metabolic activity in the cell
ADP, Adenosine diphosphate; ATP, adenosine triphosphaté;
CoA, coenzyme A; P, inorganic phosphate.




Different nutrients can also be interconverted
through metabolic intermediates

&15271115619 9 Asunsatdasunauldnauun'le fugIsaInalIvuay

LU LLNU D &

For exam
convertec

nle, most amino acids can be
to glucose, and glucose can be

convertec

to amino acids and fatty acids

shatvtau Asauafitusiusatddautilunaiaa waznaladgaInIge
aauwilunsauafitunasnsaluiuls
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Alternative substrates can be
oxidized in the body

e FINMERINTALRANAANY LAARITANI q L6

e Several nutrients can be used as a source
of metabolic energy.

g5 15 aAda & NI 1AL T UUBRRIWAIITUINALHLLNLA

aaiu'le
During their oxidation to carbon dioxide and water,

carbohydrates yield about 4 kcal/g, triglycerides 9.3

kcal/g, proteins between 4.0 and 4.5 kcal/g, and alcohol
7.1 kcall/g.

Molecular oxygen is consumed during aoxidative
metabolism, and carbon dioxide is produced:




e C,H,,0,+60,—>6CO,+6H,0
glucose

e C HygOpx +72% 0, - 51 CO, + 49 H,0O
tripalmitate, a triglyceride

The stoichiometry of O, consumption and CO,
production is described by the respiratory
guotient (RQ)




Metabolic processes are
compartmentalized

o Aalulgad AszIUMINUNUaRdUATHLILTIURIU 9 au
2TUALURAANY q 1aaddauadiaulefiinadunarsiu




Mitochondria: Endoxidation of Ribosomes: ER and Golgi: “Secretory pathway”;

carbohydrates, fatty-acid oxidation, Protein synthesis synthesis of membrane lipids,
Oz consumption, ATP synthesis by . membrane proteins,
oxidative phosphorylation and secreted proteins

Cytoplasm: f
Many biosynthetic
pathways; initial

: catabolism of
~ monosaccharides;
- storage of glycogen
g and fat— s

Lysosomes: | © $
: Digestion of
 endocytosed and

Jhagocytosed materials ‘e

/ / \ _

E Peroxisomes: Specialized Nucleolus: Synthesis of Nucleus: Central databank,
reactions forming hydrogen ribosomal RNA, assembly DNA and RNA synthesis ‘
3 peroxide as a byproduct of ribosomal subunits ' - /

20.2 Metabolic functions of the major organelles. ATP, Adenosine triphosphate; DNA, deoxyribonucleic acid; 82

doplasmic reticulum; RNA, ribonucleic acid.




Metabolic processes are

compartmentalized

AMaluleiaa AssuIuMSIHLNUadduasuUILtiugIu 9 a1
2ATUALURAEY 9 1aaddauadtaulaiuadaas&Iu Lau

Cytoplasm wu pathway Tun1sFILATIZURIT LR
catabolic pathway Alunuu nonoxidative w19 pathway
uananndl glycogen wa fat Aszauidluwnaswadgoruly
cytoplasm el

Endoplasmic reticulum wag Golgi apparatus tAan2asiu
ANTRILATITVilUsAULAE membrane lipids

Mitochondria &319 ATP TviAuLtaanIuAIzulIuAg
oxidative phosphorylation




Free energy changes in metabolic
pathways are additive

astlRaundasnadvanudasslu pathways aadtnunuadad
fusatuuInauAule

ATLINUANTWUNLad g uTuday 1y nsgILATIEH
nalasann lactate uaznisaandlag lactate 1ilu
AsuaulaaanlaaAull luagusatAala tudunauLAen

aaulHATeneniue 1a3an31 metabolic pathway

Adnvaay pathway agldne'luu duatdunasinuad
WRAYIUARITUAIUARZUHATEN




alcohol aldehyde
dehydrogenase dehydrogenase

@)

@) O
CH;—CH,—OH CHS_C</ CH3_C<! e CH3_C</
; ;‘ H OH S—CoA

ethanol NAD* NADH acetaldehyde NAD* e— acetic acid acetyl-SCoA

e ethanol — acetaldehyde AGY = +5.5 kcal/mol
e acetaldehyde — acetic acid AGY = -12.9 kcal/mol
e acetic acid —» acetyl CoA AGY = +0.7 kcal/mol

aaa‘lumuﬂﬁﬁ%mﬁm AGY iluinn weinasINiInuaLiuay
fa -6.7 kcal/mol &9iiu AMATERNITNIAIFIU pathway oIAY
wunTNtasu ethanol Wlu acetyl CoA silildsau acetyl
CoA tilu ethanol




alcohol aldehyde
dehydrogenase dehydrogenase

@)

@) O
CH;—CH,—OH CHS_C</ CH3_< e CH3_C</
; ; H OH S—CoA

ethanol NAD* NADH acetaldehyde NAD* e— acetic acid acetyl-SCoA

e ethanol — acetaldehyde AGY = +5.5 kcal/mol
e acetaldehyde — acetic acid AGY = -12.9 kcal/mol
e acetic acid —» acetyl CoA AGY = +0.7 kcal/mol

WA TURANTIZAZY  ATAINNFNNICUIATFIU AL ILUU
UHATe7 1 arfimnutzinzuuas NAD* tvindu NADH 1A
gunaazd acetaldehyde e 1 Tutana sa ethanol
10,000 Tuiana

atinv'lsAnu Malaan1ie aerobic [NAD*] agdiainutdudug
31 [NADH] t&ua

«flafl NAD* unnn31 NADH 100 win fiagdl acetaldehyde 1
TuLanNa fa ethanol 100 TULRAR
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Most metabolic pathways are

regulated

LIULNUaRN fHuNnNZHTTUUAILAN

lunsaigaguue giina lnmMuANAINEAIEUAITIINAE INT
WAIIUUIAGAINITWAYIIUNNAUBA LA TUY J&TanusidaIna
famINNGaINTUIa Ll Taaadadasiuung ALy

Insulin daagaanuinavannAuaInIsnida1s U latasaunn way

N6 UNIT LA&1T21 1N

Glucagon Uaasaanunsyuilvanains asnmsedutiianaly
LRan

Epinephrine wag norepinephrine aagaanuszninsnsia3ae

AENILALUNAY LAZNTLHUNTLARAUNURYRTaMNTRE N (luliy,
1laalaLau)

Cortisol daaaaanutidafin1igtastaaNIuudiu f9L83un19
fILAT1ZUNR AR LaztaaaaT1aluiiu
. 38/82




e 413 uuu

1. dFudsuataagiauledyy 1aan1s
llagundavansn1sdItAsILYiisatiag

g8 LU nselaay lactose operon 1u
WuANae Escherichia coli




2. LlaulefivnviiaazgnaaulasaraIan1siau
13 phosphate t2h ldnnsawadiu vinlu
Llau L2t urineule 1aa lugusavinou'le

584l6iavld protein kinase wag protein
phosphatase




3. iauleiunvniingnmiuanlae allosteric
effectors 2ivtilu substrate, intermediate
%52 product uav pathway




3. iauleiunvniingnmiuanlae allosteric
effectors 2ivtilu substrate, intermediate
%52 product uav pathway




Al .

QU  Q

o Huvaniatuuaulainatinuasnaugu
active site

o II&YUTUNITIINARALRANITVINIIUADY
Lau lafil'la

e GaENILAU Ltaulefiilu catabolic pathway &I
13L6an allosteric site 114 ATP Au AMP 11w

16




e ATP vihmuinvitilu daefuclv (inhibitor)
e AMP vinmiinvitilu éauiu (enhancer)
e Lilailn9&519 ATP 1nataAuAIueadn1s ATP

WHLAN YiNTu pathway 1avinranannig
VN9U

e flafin1sas19 ATP iAiu'lll AMP azaza
LWNANTTYINvIUARY pathway




o NAMAUYIUDY pathway vinntinnLduafud
2ad pathway

Start of
pathway—b» Intermediate —D» Intermedlate—b» Product




Pathway n1std&eu threonine tilu isoleucine

Taftaulafd 5 21iia

nsAuAN LAadutaulani threonine deaminase
?jamutau“lfzjﬁusnmao pathway

Jlafin1sas isoleucine WALAuna g ldaunu
vau'lef threonine deaminase MAustyar vl
active site ¥inl1 pathway neaaay

\Jia isoleucine galaldaudsunaanas Aaznan
aanantau lal vinlvitauleiiaunu substrate @a
threonine ‘lean pathway Aagvineulatniiautau
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Feedback Inhibition

OH ;NHE
|
EH3_§_”1§_H Threonine

H CoaH

|
RRLEELEELELEELEE Enzyme 1 Threonine Deaminase
E High levels of isoleucine
E Allosteric Inhibitor Substrate
. Intermediate A {Threonine)
¢ Enzyme 2
; Intermediate B
¢ Enzyme 3
E Intermediate C
¢ Enzyme 4
' Enzyme
: Intermediate D {Threonine deaminase)
Enzyme 5 Low levels of isoleucine
: AT
' ~
bemee- EH3—EH2—E—E:H

CH= COOH

Isoleucine




Figure 8.21

Active site
available

i

&
Isoleucine
used up by

Active site of
enzyme 1 is
no longer able —3—
to catalyze the
conversion
of threonine to (\
intermediate A; O
pathway is f" T
switched off. Isoleucine
binds to
allosteric
site.

Feedback
inhibition

- Initial
E substrate
(threonine)
| Threonine
- in active site

Enzyme 1
(threonine

deaminase)

Intermediate A

l Enzyme 2
Intermediate B

1 Enzyme 3
Intermediate C

l Enzyme 4

Intermediate D

l Enzyme 5

F

B ! Pearson Ecucaiion. inc

{f" End product
~ U (isoleucine)
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e @ animation Usznaulen

https://biochem.flas.kps.ku.ac.th/01402313/
feedback.mp4

Wsa




Inherited enzyme deficiencies
cause metabolic diseases

ANNLAWIavUaILau Ll (wefdda) vinTw
LARTTAMISLNLN LR AN

LARNNTRLRNUAY substrate 119a
LARNITUNARTITNAG AU

faeiNdLau oculocutaneous albinism tAia
ANNNTUIARITIIAIAE melanin




o defic F

o dLARUAY pathway &11Tun1sg9tAsIen
ATP Aaziiluileyninsnense

o Taa11211 wuileynn catabolism 2agansia

819119 121U galactose w3a phenylalanine




o LARMAINNTUNALAU L2 EiDFRILRITIULRNR
ainatulead

e AIatNILAU mucopolysaccharidoses

e 1NIYASIANAULAAAINANNLANIAYADILAU L2f9]
1lu lysosome




WFALNLNLARANARNNADU

e Toxins LUU ArA? fuUdani1sdutmsIzi heme,
cyanide flufun1smalassauLtas

e N52ANAINNAU Niilulataulafi

e Endocrine disorders anualdnéauadseuy
fadlsvia virlvanagas luUAmILANIUNULNUAR
131




e 5181117 AU AU &15ANULA Lanaan L
e AGE =

0 ANTRNIWURLLANLAUCTLIIIN

TUsaunIadnia Auliena (laaliuiiaulad
UIAIUAN)
e AHAUNAY LA youtubelSU3ymBxvAE




Enzyme Nomenclature
nsaandatan'led
- WalvnsBandalfAsanee 9 luuunuad
i flusyu
: Lmummu moqjal,au“lfzm’iﬂﬂm'smu —ase

ndvttagnsvitaulaniiiu 9 wivindgasen
12U urease @a vau'lanii hydrolyze urea

phosphatase @a tau'leniv hydrolyze
phospharyl group aanannasdsenau
organic phosphate




Urease Hydrolyzes Urca

0

] -
H,N-C-NH, + H,0 —I¢35¢, aNH,+ CO,

pH
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tive urga test




Urease Test

O
O

Positive
Reaction

Negative «—-
Reaction

E.coli Proteus sp. £3/82



ADP (P)

F"hu:z;l_lhu[}rldhurﬂ

(kinaze)

Dephosphorylation
{(FPhozphatasze)
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Phosphorylation and dephosphorylation
of enzyme alters its activity

ATP ADP
kinase
0
Enzym—Serin—OH EnZ';,,rn'i—SE.lrin—'::?n—F"—':II.lEJ

50

0 phosphatase

I H,O

©0—P—OH
0.S)
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Phosphatase test:

@ Test for effective pasteurization.

@ To detect phosphatase enzyme in milk.

@ If the enzyme is absent, milk is
pasteurized

@ Add disodium nitrophenyl phosphate to
milk. This reacts with phosphatase enzyme
to give nitrophenol (yellow colour). Yellow

colour indicates unpasteurized milk. 51/



nosphataseiliest

aTake 1 ml off milksamplen
e s pilof rlitreite Priosoiziie Biffer sollde);
N RctbaenEmWater bat 'é“t-fiiéfﬁﬁ‘éﬂrature o about

de
BEHECK Tor colour change after ISIHuLes:
NliFcoIouUr changes then the milk s RO Pastelnzed.

MEonREIlson : In the image Test tubeloniert side with

palevellow colour is showing test of Raw milk confirms
dlikdlinephiosphate activity and test tube onirght side

ISESHOWIRG Mo colour change in case of packed milk
COnfEnnG PasteliZation.




Semen — Presumptive tests
Acid phosphatase (AP) test

An older test

a-naphthyl phosphate

U Sodium a-naphthyl
phosphate

v broken down by AP

v' frees naphthyl group
U Fast Blue

v" o-dianisidine

g
&
=
E
)
.
5
i

Scarlet Color

aseeydsoy poy

*IIIIIII

v' combines with naphthyl
group

U producesscarlet red color

http:fiwww.westchestergov.com/labsresearch/forensicandtox/forensic/biology/bioimag es!apresults.htl6 3/8 2






- tau'laniunviin avdalaalilddenu
UHA%ea1 11U catalase vihnuneiat
peroxide 119a pepsin, trypsin tiagalusfiu

catalase

catalase - catalase +

Q




www.bacteriainphotos.com

Catalase test (S.aureus)




msﬁﬂm‘j’atauhjﬁuuuﬁatﬁu I TitAnAIU
Jusu 693U International Commission on
Enzymes S9dnsuLsIEZandataulaidy

wedataulaniduiduiden Adolaat
weanaantilu 6 classes muU{AseNALT
weiay class wantaaiilu subclass

weiay sub-class Auantiaailu sub-subclass
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Each enzyme is represented by 4

numbers as per enzyme commission

First number

indicates a5
Second

number subclass

indicates

Third number Sub-

indicates subclass
Fourth Serial
number number in

indicates that class

e.g. lactate dehydrogenase (1.1.1.27)
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CLASS | DESIGNATION FUNCTION

EC1 Oxidoreductases | catalyze oxidation/reduction
reactions

EC2 Transferases transfer a functional group
(e.g. a methyl or phosphate group)

EC3 Hydrolases catalyze the hydrolysis of various
bonds

EC4 Lyases cleave various bonds by means
other than hydrolysis and oxidation

EC5 Isomerases catalyze isomerization changes
within a single molecule

EC6E Ligases join two molecules covalent bonds.
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Classification of enzymes: six classes according to reaction type

(Each class comprises other subclasses)

Enzyme class

General scheme of reaction

1. Oxidoreductases

Arud = Bm-: 5 Au:{ 28 Bn:d

2. Transferases

A-B+C - A+C-B

3. Hydrolases

A-B +H,0 —» A-H + B-OH

4. Lyases

A-B Z A T B (reverse reaction: synthases)

5. Isomerases

A-B-C 5 A-C-B

6. ngd SCS (synthetases)

A+B+ATP - A-B +ADP +P,
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Table 5.2. IUB classification of enzymes

with ATP hydrolysis)

Major Class Common Kind of reaction Specific Example
(Typa of reaction axmaples
catailyzed)
1. Oxidoreductases Oxidases A3+ B2 —w A2 B2 | Alcohol + NAD
| Trar:sfer of slectrons) Heductases + Akcohol dehydrogenase
Dehydrogenase Aldehyde + NADH,
2. Transferases Transaminase A-X+B-=-A+B-X Glucose + ATP
(| Transfer of functional Transketolase | Glukokinase or hexokinase
groups) Transaldolase Glucose-6-Phosphate + ADP
3. Hydrolases Amylases A-B+H;0-+A-0OH + B-H | Sucrose
{Hydrolysis Reactions) Lipases | Sucrase
Proteases Giucose - Fructoso
MNucleases
4. Lyases or Desmolases | Aldolase A-B-=-A=B+X-Y Histidine
(Group elimination to Decarboxylase - } Histidine decarboxylase
form double bonds Fumarase X Y Histidine + COs
without hydrolysis) Citrate
synthase
5. Isomerases Isomerase A-B-+-A-B Glucose — 6-Phosphate
( Transfar of Groups Mutase (. || } Isomarase
within a molecule Epimerase ¥ X XY Fructose-6-Phosphate
6. Ligases or Synthelases| Synthelasas A+B+ATP - Pyruvate ~ CO; + ATP
(Bend larmation couples | Carboxylases A-B+ ADP + Pi | Pyruvate carboxylase

Oxaloacetate + ADP = Pi
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ExplorEnz - The Enzyme Database

Your query returned 1 entry.

#= Printakle wersion

EC 3.4.21.4

Accepted name

Links to other databases:

: trypsin
Reaction:
Other name(s):

Comments: The single oolvpeplide chigin calllz B-0ypsin s (ored o bypsinogen by cleavage of one peplids bond. Furlher peplids bond clegvages

Preferent al cleavage: Argt, Lys+
cHtrypsiag B-Typsic cocconase; parznzyme, parenzymol, yptar; trvpure; pseudotreps n; Typtasze; tripoell m; spent reseptor hy drolase

prod_ce o and otier isc-foms. Isolated as mult ple cationic anc arionic trypsins [5] from the panc-eas of many vertzbrates and “rom lowe-
spacies includirg crayfish, incects {cocoonasai and microorganisms | Shepfomycos grisews) [37. Type examole of peptidase family S1.
BR="DMN EXPASY, GTC, KESG, Motalye, MEROPS, FOE, CAS reqisty numbe: Q002 27 7

Refzrences:

1. luker, B. and Gode, W' Striciural basis of the activation and action of trvps n. dce. Chem Res. 11 (1876) 11£4-122.

2 %Walsh, KA Tryosinogens and trypsing of various cpocizs. Melrods Enzyrrel 19 (13700 41 632,

3. Read, 2.0, Braver, 5.0, curdsel, L. and James, MN.G. Crit cal evaluation of comparative nodel buildirg of Sfreofamyees griceuss typsin
Anckemmisiny 23 (1984) BRTN-RATSH [PMIC B4472154]

4. Fiedler, F Effects of s2condary interazticns on tre kiretics of pept de and peptide estar hydralysis by tissug kalli<re n and tryosin, Fuwr
Sracherr. 163 (1587 303-312. [PMID: 3643348

5. Fletcher, TS5, Alhadeff, M., Crailk, C 3. and Largman, C. Isclation and characterization of a cDMNA encoding rat cationic trypsinogen.
Biochermistry 26 (1987) 3081-3086. [PMID: 3112218]




EC 3.4.214

Accepted name: trypsin
Reaction: Preferential cleavage: Arg+, Lys+
Other name(s): a-trypsin; B-trypsin; cocoonase; parenzyme; parenzymol;

TP T T [ o TP B T |




LA el

ENZYME class: 3.4.21

Release of 31-Jan-18

ENZYME

Hydrolases

Acting on peptide bonds (peptidases)

Serine endopeptidases

All UniProtKB/Swiss-Prot entries corresponding to class 3.4.21.-.

The following ENZYME entries belong to class 3.4.21.-:

3.4.21.1
3.4.21.2
3.4.21.3
3.4.21.4
3.4.21.5
3.4.21.6
3.4.21.7

Chymotrypsin
Chymotrypsin C
Metridin

Trypsin

Thrombin
Coagulation factor Xa
Plasmin
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Enzyme Application in Food
Industry

Ul (Dairy Industry)
1ias (Brewing Industry)
2unay (Baking Industry)

Miwazinnaly (Wine and Fruit Juice
Industry)

{ladad (Meat)




- Ud (Dairy Industry)

leiwn rennet TaTunsvinda (utaulaind

Chymosin Harilu protease NNATELNILRN
1 uaydl rennet ANAGIE LAY Cyn2|me®

Lactase 121vin lactose-free milk &Aaanné s

Catalase WRAANNAUINIWIAANNF]UNE T2
ilavAunisaandiaduaaInafausi

Protease Malvidafisgurfinaziiaduns
LAWY 120U SRUAN




- +fies (Brewing Industry)

1awn Protease, B-glucanase, o-amylase LLay
amyloglucosidase 5¢11319n9¥1UNN9

malting aav2inIunsLat
- Aunau (Baking Industry)

121U glucose oxidase mealvinilefiadnuiniien
4w Wlavain H,0, inANLdowse I usy
1agia el Gluten
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CH,OH

OH
B-D-glucose

Glucose

oxXidase

OH
Gluconic acid




- duazinnaly

121y Pectinase flavAululiinalizuy uay
M Tvintviadaaudy Aaduasiinaly

aanuN launndu uwaatduntauldagie

methanol Mtiluie LiiavannAianssu pectin
esterase




Pectinesterase

T Q6. _oH
o o
HO HO
%) %)
+ n H0O + n CH-0OH
it S : BIWMi S 6. 0en -
o o
HO HO
o o
o o

Pectin Pectic acid Methanol
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- {la (meat)
121U papain,
bromelain




