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Aosieg Xpniong

To mapov exmatdevTikd LAWKO Owatifetat pe Tov Opovg ypnong Creative
Commons (CC) - Avagopa Anpovpyov - Mn Epmopua) Xprjon - ‘Oxt
ITapayoya Epya.

[a exrtatdevTiKO DAIKO, OI®G EIKOVES, OLAYPAPPAT, KEIPEV, TIOD DIIOKELTAL
og AAAODL TOIIOL AdeLAg XPT|ONG, 1 AOELA XPHONG AVAPEPETAL PI)TAG.
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Xpnpatoootnon

To mapov exnatdevTikd LAIKO xel avamtoydel 0To TAAIO0 TOL EKIAOEDTIKOD
gpyou tov d1daokovtd.

To e¢pyo «Avoryta Axadnpaika Mabrpata oto Iavemot)pio Avyaiovo» £xet
XPNHATOdO0THOEL HOVO TNV avadlapop@®Or] TOL EKIIALOEDTIKOD DAIKOD.

To ¢pyo vAomoteitat oto mAaiowo tov Emyepnowaxov Ilpoypappatog
«Exnaidevon xat Awa Bioo Mabnon» xat ovyypnpatodoteitar amd v
Evponaikr) Eveon (Evponaiko Kowvevikod Tapeto) kat amno eBvikovg mopoug.
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Me tn cuyxpnparodotnon tng EAAadac kai tn¢ Evpwnaikng ‘Evwang



‘Evilupa: Apaotikoi KataAuteg YPnAng E€sldikevonc

Ta evQopa xataAvoovv T HETATPOIIN PLAG 1) IEPLOCOTEPM®V OVOL®WV (DIIOCTPWHATA)
O¢ P 1] IIEPLOOOTEPES eVMOELS (MPOTOVTA) KAl ADSAVOLV TNV TAXLINTA TV
AvTioTOY®V HUI-KATAADOPEVOV avtidpdoem®v Katd éva mapdayovia 100 xat’
ehaytoto. Onwg OAot ot katalvteg, ta evlopa oLTE KATAVAA®VOVTAL, OVTE
vplotavtal povipeg aAayég @G CLVEIELA TNG COHPETOXT)G TOVG O AVTIOPUOEL.

Emnpoobeta g oywnAr)g amodotikotntag, ta éviopa emdelkvoouV Kat eSatpeTikd
peydaAn eedixevon. Ta evlopa eivar efeldkevpéva yia ap@otepa Tov TOIO TG
KATAALDOMeVHG avTidpdong Kdi TO DLHOOTP®OHA, 1] Hud KATtnyopld oOtevd
OLOXETICOPEVAOV DIIOOTPOUATMV.

Ta evQopa etvat emiong otepeoeSetdkevpevVol Katalvteg Kat oovi)fmg Katalvoovv
AVTOPAOCELS CLYKEKPLPEVAOV OTEPEOTOOPEP®V PLAG EVMOTG, OTIMG IT.X. D- aAla oxt L-
oakyapa, D- ala oyt L-apwo&éa xtA. Emiong, epooov ta eviopa deopeboovv TO
DIIOOTPOPA O TOLATYLOTOV «TPld onpeila oovoeong», PIIOPOLY VA HETATPEWYOLV Hid
pN-X€1POHOPPN OE XEPOPOPPT EVAOT).



Evlupa: Katataén Zopdwva pe tov Tumno tng Avtidpaong kat tov Mnxaviopo

Ta xowa ovopata Twv MmeplocoTep®V evQOPOV IPOEPYXOVTAL AIIO TO IO OlAKPLTO
XAPAKTPLOTIKO TODG: TV IKAVOTNTA TODG VA KATAADOLY Pl ODYKEKPHEVT] XNHIKD)
avtidpaon.

['evika, to ovopa evog evCopoo armoteleital aro Evav 0po, 0 0Ioiog mpoodlopilet
TOV TOIIO NG KATAADOPEVIG aviidpaons, akoAovboopevo amo v KATtaAndn -aor.
[a napadetypa, ol npwteaceg VOPOALOLY MPWTeIvEG, Ol DeBOPOYOVATEG APALPOLY
atopa H, xtA.

Avtob TOL £€100VG 1 OVOpAOld Op®G WPIOPel VA EMUPEPEL APPLOPNTHOELS KAl
ovyyvon. Etot, n Aebvr)g Evoorn Bioynpuikeov (International Union of Biochemists -
IUB) aventode eva MOAOIIAOKO dAAA adlap@loPr|tto ocLOTHIA OVOHATOAOYLAG TV
evQopmv.

210 ovotpa IUB kabe evQopo €xel éva povadiko ovopda Kat K@Owo aplpod moo
AVTUIPOOMIIEDEL TOV TOIO TNG KATANDOPEVNG AVTIOPAONG KAl TO DIOOTP®UA IOV
EUIIAEKETAL.



Evlupa: Katataén Zopdwva pe tov Tumno tng Avtidpaong kat tov Mnxaviopo

Me avtov tov tpomo ta éviopa xatatacoovidatr o &5l KAAOoelg, aro Tig OIoieg 1
kabepia nephapPaver apketég vmoxAaocels. Ia mapadetypa, 1o evfopo 1oL
ovopadetatl kowmg «eokivaon» opiletat g «ATP: D-hexose-6-phosphotransferase
E.C. 2.7.1.1».

A0TO Tavtorotet v eSoKVaon ©g;
peNOG NG KAAONG 2 (TPavo@epaoeg)
LITOKAJOT 7 (HETAPOPA Plag POOPOPLAOPADAG)

0I10-LITOKAAOT) 1 (0 PWOPOPLA- ATIOdEK TG elvatl ANKOOAY)).

O 0pog «hexose-6» vodeikvoel OTL 1] ANKOOAOPAdA TTOL POOPOPLVALWVETAL elval
otov C-6 tng eSodng.



OLUE&L Tagelc Twv Eviupwyv kata IUB kot ot Avtidpaoeig mov KataAvouv

Ode1bopebovrtaoeg (oxidoreductases): Eivair évQopa ta omola oSedmvouv 1)
AvAayoLV UIIOOTPOPAT, HE HETAPOPU NAEKTPOVIOV 1] DOPOYOVOL, 1) HE TNV
rpoofnkn oSoyovoo.

Tpavopepaoeg (transferases): Eival évQopa ta onoia a@aipoovv opadeg (eKTog Tov
H) amno vnootpopata xdat Ti§ PETAPEPOLY O VIIOOTPWHATA — AINIITEG (EKTOG TOL
VEPOL).

Ybépodaoeg (hydrolases): Eivat évQopa ta omoila €Xoov TO VEPO ®G OeLTEPO
vriootpopd. To vepo ovoppetéxel ot OIOIIACH OHOOIIOAK®V JEOPMV, ONIMG TV
IENTIOK®V OEOPMV 0TI IPWDTEIVES, T®V YAVKOJITIK®V deOpmV 0Tovg voatavipaxeg
KAl TOV E0TEPLKMV OLOP®V OTA Arm.

Avaoeg (lyases): Etval evQopa ta onoia ag@aipovv opdadeg aro ta LIIOOTPOPATA
(Ot peo® VOPOALOTG) KAt dPOLPYOLV IPOTOVTA pE HUIAOVG OEOPOVG, 1] AVTIOETHG,
KAvoouv npoofnkn oe dSurhovg Oeopovg.



OLUE&L Tagelc Twv Eviupwyv kata IUB kot ot Avtidpaoeig mov KataAvouv

Ioopepaoeg (isomerases): Eivatr evQopa moo mnpokalovv avadiapbfpwmon plag 1
IIEPLO00TEP®V OPAd®V IIAV® OTd OLIIOOTPOHPATA X®OPLG va petaPalloov tnv
ATOJLKI) OLOTAOT TOL IPOTOVTOG.

Otav o wopeplopog Onpovpyeitat amno evOOPOPLAKI] PETAPOPA Opadag, TOTe Ta
evlopa ovopaloviat prootaoceg (mutases). ‘Otav ot 100pepAoeg KATANDOLV
AvaotpoPr]y AOLPPETIP®V opad®v ovopdlovtat pdxkepaosg (racemases) 1)
EMpEPAoeS (epimerases), AVAAOY®G AV TO DIIOCTPMHA HEPLEXEL €VA 1) TIEPLOOOTEP
KEVTPA AOLPPETPLAG.

Mykaoeg (ligases): Eivatr évfopa MHov KATAADOLV OPOLOIOAIKI) ovvOeon OvO
popilwv, covOvaopevn pe T Olaomact evog IMVPOPOOPOPIKOL OEOHOL O pOpla
onwg 1o ATP (adenosine triphosphate). Ot mpwteiveg, ot vdatavbpakeg kat ta
TptyAvkepiola oovtibevtatl amo ed1keg AtyKAaoeg.



— lThe enzyme classes

Class

Reaction type

Important subclasses

1 Oxidoreductases

folo}

Ared

O = Reduction equivalent

L)
. —

i

Dehydrogenases
Oxidases, peroxidases
E‘eductases
onooxygenases
Dioxygengses

2 Transferases

I

Cy-Transferases
Glycosyltransferases
Aminotransferases
Phosphotransferases

B-OH

Esterases
Glycosidases
Peptidases
Amidases

Epimerases

cis trans lsomerases
Intramolecular
transferases

T
VR L



MNpocBetikég Opadeg, ZUpUMAPAYOVTEC Kot ZUVEVIL UL

[ToAMa evlopa meplexovv PIKPA HOPLA HPN-IPOTEIVIKIG PUOEMG KAl PETAANIKA
10VTa, Ta oroia ooppetexovv am’ evbelag ot deopevLON TOL DIIOOTPWHATOS 1] TNV
KATAALOT).

Ta popwa avta ovopaloviar mnpoobetikeg opadeg (prosthetic  groups),
oopniapayovteg (cofactors) 1 ovvévQopa (coenzymes). H mapovoia avtov twov
HOPLOV €IEKTELVEL TO €0POG TOV IKAVOTTOV T®V evCOP®V IépA arr’ duTo TO OIoio
o@elNeTAl OTOV IIEPLOPIOPEVO AP0 TOV AETOLPYIK®V OHAO®V MAV® OTIG
TIenTIO1Keg AAVOIOEG,



MNpocBetikég Opadeg, ZUpUMAPAYOVTEC Kot ZUVEVIL UL

IIpooBetikeg opadeg

Ot npoobBetikeg opadeg Sexmpiloov amo ) otabepry EVOOPAT®OL] TOLG IIAV® OTI
dopn] TG HOP®TEIVIIG PE  OHOLOIIOAIKOLG 1)  PN-OPOLOHOAKOVLS  deopoug,.
ITapadetypata amoteAovy 11 OOPOPLKY) TOPLOOSAAL), 1) TVPOPHOPOPLKY) Detapivy,
1 Protivn xat ta petalAwa vta too Co, Cu, Mg, Mn, Se xat Zn.

Ta petala etvat ot mo kowveg npoobetikég opades. Ilepimov 1o 1/3 tev eviopmv
oo mepieyoov otabepa  oovvdedepeva  petalka  wvia  ovopaloviat
«petaloevCopa». Ta pPeTaMIKA 10VIa IIOD OLHPEIEXOLV Ot  AVTIOPAOELG
oGedoavaymyr)g COPIAEKOVTAL KUPL®G aIlo IPOooDeTIKEG OPADES, OIIMG 1) Alp).

Ta petala propoovv va dtevkoAbVOLY Kat T OEOPEDON) 1) TOV IIPOCAVATOALONO
TOV VIIOOTPOUATOV, TO OXNHATIOHO OPOIOHOAK®OV Oeopmv pe  evOlapeoa
aviidpaong 11 v aA\nAenidpaocrn pe LHOOTPOPATA YA VA TA KATACTHOOLV
IIEPLO00TEPO TTUPNVOPIAA 1) NAEKTPOVIOPIAL.



“““{[HH_LLL AT

His E7

Phe CD1 .

Val E11

H2C| _CHz Hzc_?Hz
HOOC COOH



MNpocBetikég Opadeg, ZUpUMAPAYOVTEC Kot ZUVEVIL UL

Yopnapayovieg - AvtioTpemnty) o0vOoeot pe VOO 1) DIOCTPWHA

Ot ovpnapayovteg eSOINPETOLY AELTOVPYIEG IAPOPOLEG PE AVTEG TOV IPOODETIKMV
opadwv, al\a oovdéovtal g’ eva petaPatiko, O1aOTAOO TPOIIO lte pe To eviopo,
ELTe JE TO LIIOOTPWHA.

Ev avtiBeoet pe Tig otabepa oovdedepeveg mpoobetikég opadeg, o1 COPIAPAYOVTES
IIPEIIEL VA elvaAl IAPOVTEG OTO PEOO YOP® ATIO TO £vVOLPO, yid va LIAPSEL KATAADLOL).
Ot 110 Kool COPIIAPAYOVTEG £1VAL EMIONG TA HETANAIKA 1OVTAL.

Ta évQopa nmov anattodv pPetal\iko 10V ®g cvpmapayovia ovopadovrtat «eviopa
evepyomoupéva peowm petaAav» (metal-activated enzymes), yia va diaywpifovrat
aro ta petalloeviopa, ota onoid T0 PETAANNIKO 10V elvat Ipoobetikn) opada.



MNpocBetikég Opadeg, ZUpUMAPAYOVTEC Kot ZUVEVIL UL

YovevQopa

Ta ovvévQopa AettovpyodV ®¢ AVAKLDKA®OWPA OxHpata - 1) avidpaot)pla
PETAPOPAG OHAO®Y — TIOV PETAPEPOLV LIIOCTPWHATA AIIO TO Onpelo dnprovpylag
OTO ONpElo XPNOLonoinong.

Emtong, n oovdeon pe 1o ovvévQopo otabeponotel ta vIIOOTPOPATA, OHKOG IL.Y. TA
atopa vdOpoyovov, oo eivatl aotadn o’ eva nepiPallov, onwg avto peoa o eva
KOTTApO.

211G opadeg TIOL pIIOPel va petagepovIdal aro ta ooveviopa ooprepthappavovtat
ot pefvoAopadeg, ot akLAOPAdEG KAt O1 OAYOOAKYAPLTES.



KatdAvon oto Evepyo Kévtpo

H efapetika peyaln efeldikenon OLIOOTPOUATOG KAl 11 ODWNAL] KATANDTIKI)
AarodoTIKOTNTA TOV ev(OP®V avtavakAd TV vrapdn evog meptPAAAovtog mov eivat
EKAEKTIKA IIPOOAPHOOPEVO Yld Pid KAt povn avtidpaon.

To evepyo xevtpo (active site), oniwg opiletat, etvat avto to neptBarlov, to omoio
yevika AapPavetr popeny oxoprng 1 BoAaxka (kolhotnta). To tprodiaotato evepyo
KEVIPO MPOOTATELEL TA VLIIOOTPOPATA dIld TOo OlaALTI KAt OlEDKOADVEL TNV
KATAALOT).

Ta onootpopata npoodevovtat (deopedOVTAL) OTO EVEPYO KEVIPO OE LA IIEPLOXT)
OLDUITANP@OPATLIKI] £VOG THIPATOG TOD VIIOOTPWHATOG, 1 orola Oev LIIOKELTAL OF
XKL petaBoAn kata T Oidpkela g aviidpaorng.

Tavtoxpova, ta Tpnpata tov LIIOCTPWPATOG IOV Ha LIOOTOLV XNPIKI) AAAAyT)
eoboypappifoviat pe TG AelTovPylKeg Opddeg TOV MENTIOK®V  APHIVOAKOA
Kataloui®v (aminoacyl residues).






A “Swstrale C

Enzyme ) ) Additional
Active site bonds
Cofactors
Free enzyme Transition state complex

Substrate .
binding site

Products

Enzyme-substrate complex Original enzyme



Oeppoduvapikdé Movtélo KataAvong

O xataldng etvat pa ovoia mov avldavet TV TAXLINTA PLAG XHKIG avIidpaong,
evo 1 0wa mapapével avenagn oto teAog tng aviidpaong. Xe Beppodovapikong
OpPODG, 1] KATAALOL PLAg AVIIOPAOTG EMITUYXAVETAL HEO® TG HELWONG TNG EVEPYELAG,
evepyonoinong (activation energy - E,).

Qg evépyela evepyoroinong opifetat 1 dragopd tng eAevbepng evepyetag petalp Tmv
avTOPOVI®V KAl TOL EVEPYOIIOUHEVOD OLUPIAOKOL (HETAPATIKI)G KATAOTAOLG) TG
avtidpaong.

H pelwon oty evépyela evepyomoinong pmopet va emteoybel elte  pe
otabepomnoinon (kat oovenwg pelwon tng eAedbepng evepyelag) TG PETAPATIKIG
KATAOTAoNG) aro TOV KATAALTH, €lte pe T dnpovpylad amo Tov KATaALT) pag
eVAANAKTIKIG 0000 T1)g avtidpaong, pe xapnAotepn) evepyetd.



Oeppoduvapikdé Movtélo KataAvong

Ta evQopa dpovv pe To va OeOpeLOLY TO DHOOTPOHIA AVTIOTPEITA OTO EVEPYO TOLG
KEVTIPO Kat akoAovOwg va OtevepyoLv T PLOXNHLKI] avTiOpaor XPrOlHOIOI®VTAS
TA APLVOAKOA KATANOUIA TG HEMTIOKIG AADOLOAG OTO £VEPYO KEVTPO.

2oyVvd, ol ev(DHIK®WG KATAADOPEVES avTdpdoelg IEPINAPPAVODY IePLOcOTEPA TOV
evog Pripata xat ooprepthapPavooy eva 1 nepoootepd evolapeoa. Eva evolapeco
evQbpov - vnootpwpatog (ES) dnuiovpyettat otav deopedetal to LIOOTPOHA OTO
EVEPYO KEVTPO KAl PETATPENETAL AKOAOLOWG Oe éva COPIIAOKO eVCOPIOL — IIPOTOVTOG
(EP) apeoa, 1) peow evog 1) IEPLOCOTEPMV EVOLAPEODV.

H onpavtkotepn Oewpnon o’ avtov tov pnyaviopo eivat n otabepomnoinon tng
petaPartikr)g katdaotaong H eaipetikr) xatalvtikr) kavotnta tov eviopmv
e€nyettat amo to yeyovog Ot 1 avtidpaon AapPavel xopda eve TO DIOOTPOHA elvat
OeOPELPEVO OTO EVEPYO KEVTPO.



Oepuroduvapikdo Movtélo KatdAvong

Mua amAr) evQopikr) avtidpaon propet v arodobet wg edrg:

Onov E, S xat P etvat 1o evQopo, To vnootpopa kat to npoiov. Ta ES xat EP
AVATIaPlOTOLY Td HETAPATIKA COPUMAOKA TOL €vCOHOL pe TO DIHOOTP®HA KAl TO
IIPOTOV, AVTioTOlYd.

Ot KataAoTikeg AelTOLPYIKEG opadeg evog evQOPOL PIOPOLV VA OXNHATIOOLV
PETAPATIKO OPOIOIOAIKO OO0 P’ €va DIOOTPOHA KAl VA TO EVEPYOIIOU|O0VV, £T0L
®oTe va npaypatornowmdet ) avtidpaon. Emtong, propet va vmapdet kat petaBartixr)
PETAPOPA plag opadag aro To IOoTP®HA 0To evivpo.

Avteg ol  OpOOIIOAKEG  alAnAemOpdoelg petalp TtV eviOpoV KAt 1oV
VIIOOTPOPATOV ~ XAHNA®VOOLV TNV  EVEPYELWd €VEPYONOINONG (KAl OLVEN®G
etayovoov v avtidpaon), pe To va eSao@alifoov pla  eVAANAKTIKI),
XapnAotepng evepyetag 000 avtidpaong.



Free
energy

A

transition state

v

uncatalysed
reaction

ES

enzyme-catalysed
reaction

E.Int
EP

K

act(uncat)

Reaction co-ordinate



Oeppoduvapikdé Movtélo KataAvong

Eva peydlo pepog tng KATANDTIKIG 10XVOG T®V ev{DH®OV MPOEPYETAl A0 TNV
ehevbepn evepyela mov amelevbepmveratr amo To oXNUATIORO MOAwV acbevav
deopmv Kat aAnAoemdpace®v HeTaly Tov evCOPOL KAl TOL DIOCTPWHATOG,.

H xabe aobevrig aAnloenidpaon oto ovpmnAoko ES covodevetat amo amelevbépmon
Pl PKP1g HMOOOTNTAG eVEPYELAg, 11 omola mpoodidel otnv alAnloemidpaon pia
karowov Pabpov otabepotnra. Avtr) 1n evepyela OEOPELONG OLVEIOPEPEL OF
ApQoOTEPES TNV €5e1dIKEDON KAl TNV KATANVOT).

Ot aoBevelg alnloemdpaocelg BeATIOTOIOO0VTIAL OTV PETAPATIKI) KATAOTAON TG
aviidpaong. Ta evepya kévipa tav eviOpP®V elval COPIANPOPATIKA OXL T®V
DIIOOTPOPATOV ALT®V KAOALTOV, AAA TOV PETAPATIK®V KATAOTACEDV, PEO®D TOV
OIOI®V TA LIOOTPWHATA PETATPEIIOVTAL O¢ IIPOTOVTIA KATd TV evupKL) aviidpaot).



(a) No enzyme

—— I . fa

Substrate Transition state Products
(metal stick) (bent stick) (broken stick)

(b) Enzyme complementary to substrate

Magnets

QDY) ——
ES

(¢) Enzyme complementary to transition state

Free energy, G Free energy, G

Free energy, G

Hi it

Reaction coordinate



KataAvutikoi Mnxaviopot twv EvIUpwv

Kataloon peow gyyotntag (catalysis by proximity)

Ot avtdpaocelg petald poplwv mpodmobetoov v eyyvdIntd €TI0l ®OTE VA
onuioopynboov ot deopot. 'Oco peyaAvteprny 1 OLYKEVIP®ON TOLG, TOOO
IIEPLOCOTEPEG Ol EVEPYEG OLYKPOLOELS KAl OLVEN®WG AVAAOYd DWYNAOTEPI KAl 1)
TayvInta aviidpaong.

Ortav eva évQopo Oeopevel HOPLA DIIOCTPOATOG OTO EVEPYO TOL KEVTIPO, ONHLovpyel
Hla MePLoxr]) OIOL TOIKA LIIAPXEL DYNAL) OLYKEVTP®OL vIoOoTpwpatos. Emiong,
avto To HePPANAOV AELITODPYEL £TOL MOTE VA IMPOCAVATOAIOTODV XDPIKA TA HOPLA
LVIIOCTPWHATOG O Pia Waviky Beon yia Tig KatdAAnAeg aAANAeIOPAOELS.

ADTO €xel 0ag ArotéAeopa TNV avdnon g TAXLTINTAG TOLAAXIOTOV KATA &vd
napayovta 10,



KataAvutikoi Mnxaviopot twv EvIUpwv

Katalvon o§emg - paoemg (acid - base catalysis)

Ot Aettovpykeg opadeg T@V APIWVOAKOA - MNAELDPIKOV CAALOIO®V Kai, OmIov
DIIAPYOLY, T®V IIPOOOETIK®OV OpadmV, IOV PIOPOLV VA OVIOTOLV, OLVELOPEPOLV
OtV KataAoon dpwvtag wg ofea 1) Paocers.

H xatdlvorn ofewg - Pacemg propet va eivat eCetdikeopevn 1) yevikr). Me tov 0po
«egedkevpévn» evvooovvtat povo wvta H,O' 1y OH-.

e avtdpaoelg eSe1dikevpevng kataloong 0§ews — facewg, N TAXLTNTA THG AVTIOPAOTG
eCaptatal amo Tig aAayeg Ot OLYKEVTP®ON TV wvtev HyO, aveaptta amo
Vv vaapln dMev ofémv (00Teg mpwTovimv) 1) Pacewv (ANIITEg IPOTOVI®OV) OTO
Ola\vpa 1) OTO EVEPYO KEVTPO.

Ot avtidpaocelg T@V onoi®v ot TaxvTtTeg petaBallovtatl ano v Iapovoid OA®V
TOV 0SEMV 1) PACEMV DIIOKEWVTAL OF YeVIKY KaTAADOoN 0SS — fATews.



KataAvutikoi Mnxaviopot twv EvIUpwv

Katalvon peow onepektaong (strain)

Ta évQopa 1ov KATAADOLV  ADTIKEG
avtdpaoelg (Abaoeg) OIMOL epMIAEKETAL
dlaomaon OHOLOIIOAIKOD  deOpOL,
IIPOCOEVOLY  TO VLIIOOTPOHPA HE  Hud
OLapOPPWOT PN-ELVOTKI] yia TOV OeOPO
IIOD IIPOKELTAL VA OlaO0TIAOoTEL.

Avtd Onulovpyel pa  DIEPEKTAON
(Teviopda) Tov OeOHOL Kl £TOL O OEOPOG
OltaotpePAmveTatl KAt anodLVAPMVETAL,
pe ovvenewla va kabiotatatr  Imo
e0AA®TOG OTr) draomaon.

(2D

>

%
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KataAvutikoi Mnxaviopot twv EvIUpwv

OporonoMikn katalovor) (covalent catalysis)

H Owepyaocia tng ouoomolikng xaraloorng eprAEKel TO OXNHATIOPO OHPOLOIIOAIKOD
deopov petalv Tov evlLPOL KAt €vog 1) MEPLOCOTEP®V VIIOOTPOHATOV. TOTe, TO
TPOMOIIOUPEVO EVCOPO PETATPENIETAL O AVTIOPAOTLPLO.

H opotomoAwkr) xatdAvor eoayet pia veéa od0 avtidpaong, 1 Omoid evepyelaxd
elval IO €0VOTKI] — KAl ENOPEVAG TAXLTEPT) — arl’ OTL 1] 000G TG avtidpaong o’ éva
OpOl0YEVEG dtaAopd.

Evtoutolg, n tpomoroinor) tov eviopov eivatl mpoompivr). Me v oAoKAN)p®oT TG
avtidpaong, to EvCOPO EMOTPEPEL OTNV APXUKL), HI)-TPOHOIOUHEVT] HOPPL] TOL Kl
€101 0 PONOG TOL Hapdapevel KABAPA KATANOTIKOG.



Ta Ynootpwpata Enayouvv MetaolAéc otn Atapopdpwon twv Evivpwv

To povtédo tng emaypévng epappoyng (induced fit) too Koshland dnlaver ot
OTaV TA LIIOOTPWHATA IIPooeyYyilovv Kat Ipoodévovtal ¢ eva évQupo, erayovV pia
dopkr) petaPolr) avaloyn p’ avtrv Iov IPoxkaAetl To xépt (LIOOTPOHA) OTO YAVTL
(évCopo).

Eva enaxkolovbo etvat ot to évQopo emayet aviiotpo@eg PETAPOAEG OTO
LVIIOOTP®HA, OLVOVTAG £TOL EVEPYELd KATA TNV IIPO0deon yld va OleDKOADVEL T
PETATPOIII) TODL VIOCTPWHATOG OE IIPOTOVTAL.



€D substrates enter active site; enzyme
changes shape such that its active site €) substrates held in
enfolds the substrates (induced fit).

hydrogen bonds and
ionic bonds.

-
¢

Substrates

Enzyme-substrate
complex
€) Active site can lower E,
o« 1 and speed up areaction.

0 Active
site is
available
for two new
substrate
molecules.

Enzyme

©) Products arel/ © substrates are
released. converted to
’ products.

Products
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