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Evotnta 2: Aswtovpyia Mpwteivwv kat KataAvon
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Aiya mapanavw Aoyla yLo XapaKTNPLOTIKA 0¢EWV
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Henderson-Hasselbach
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Nwc kotaAaBoaivoupe moco 0Ewo elval Eva SLtaAvpua (CUYKEVTIPWON 0&€oc)?
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Me oykoueTplkn avaAvon (titration g

curves), TPooBETOVTOC YVWOTNC ?
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Ta apwvoéea £xouv yapaktnplotika titration curves (ry. yAukivn)

Titration curves of amino acids; prediction of the electric

Titration curve of 0.1M glycine at 25°C. Blue boxes show the regions of

charge of amino acids

greatest buffering power

A quantitative measure of
the pKa of the amino acid

Note there are 2 regions o
buffering

Not a good buffer at
Physiological pH

pH
Isoelectric Point: pl, the
Characteristic pH at whicl
The net charge of a
Compound is 0.

NH; NHs NH,
| pK,y l pK> |
CH, il S | = 2% TCHE
| = ] -
COOH COO~ CO0~
13
- Glycine
7+
- pK, = 2.34
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i
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OH~ (equivalents)

Inflection point

Inflection point

Inflection point

e Y& TOAU XapunAo pH, n yAukivn
elvoll TANPWC TTPWTOVLWLLEVN
(etvat otnv NH3-CH2-COOH
Baown popdn)

e Y10 HECO pH (LoonAekTpLko
onuelo, pl* ;0mou net charge
elvail 0), BplokeTat kol oTLg 2
LopdEC o€ OLEC CUYKEVTPWOELG,
KOOWC XAVEL TO EVOL TIPWTOVLO
OTO ULOA TNG popLa

e Ye uPnAo pH, dpa wc oév,

KaBwc yavel kat SeVTEPO
TPWTOVLO ATTO TNV QUM WVIaL.
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14 ole [
AetrtoupyLa NpwTelVWV

- apdidpoun deopevon aAAwv popiwv (cuvdetwv/ ligands) otn B€on
npocdeonc (binding site)

- H aAAnAentibpaon ouvdeTn/ Beonc mpoodeonc eival apketd 0kN (specific)

- OL MPWTELVEC ELvaL EVKAUTITEG, SOVNON OULVOEEWV KOTOL TNV TIPOOSECH Kall
aAAayn dounc (conformational change)

Enayouevo taiplaocpa (induced fit): otav kata tnv mpoocdeon tou cuvdETn,
aAAAleL n dSoun TNC MPWTELVNC WOTE VA LUTIOPEL VAL OUYKPATAOEL TOV CUVOETN
otevotepa ouvdedeEVO

Evlupa: kataAvouv avtidpaoelc. Apouv o€ umootpwpata (substrates) mou
dEvouv o0To KATAAUTLKO (EVEPYO) KEVTPO TOU €VIUOU
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AouAgUoVTAC LE TTPWTELVEC...

OL MpWTEIVEC pumopouV
va. amopovwBOouv, va
Slaxwplotouv Kol va

Extraction buffer

kaBapLotouv
To kaOs Kl')T'EOLpO T[EpLéXEL Fractionation (kAacpatonoinon)
IMASEC TTPWTEIVEC, TIW he xpwparoypadia (rrx otulov)
X TP S S ne Béon to 6Bévoc n to péyeboc iy
MIOpOoULE VA TOUG CUVOETEC

QTTOLOVWOOUME 1 povo?
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Aloxwplopoc (SDS) kat nAektpodopnon
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Evivpua

- YriepBoAka e€elOLKELLEVEC TIPWTELVEC
- loxyupn kataAuTtikn Suvapn, mepLoooTeEPN amo Kobe aAlo avopyovo KotaAutn
- EpmmAekovtal o€ KaBe BLoxnULKO HOVOTIATL, £(TE KATABOALKO 1 avaoALKO
- Ta mepLlocotepa evivpa lval MPWTEIVEC
- Tl va. 6pacouv moAAa xpelalovtal ocuunapayovta (cofactor), my Fe’t Mg?t n
ouvvevliuua (coenzymes) (petalo-opyovika —popta).  Avta ovopalovrtol
NPOCOETIKEC OpAdEC.
‘Eviupo + mpooOeTIikEC opadec = oAoEVIUMO (MARPWC EVEPYO)
‘Eviupo - mpooOetikec opadecg = anoevivpo (avevepyo)

- Kamota evluua pwodopuliwvovtal i YAuko(uAlwvovTal



Group of Enzyme
1. OxldoreductEses

2. Transfernases

3. Hydroiases

4. Isomefases

5. LYE

6. uﬁases

(Synthetases)

CLASSIFICATION OF ENZYMES
Reaction Catalysed

Transfer of hydrogen and oxygen
atoms or electrons from one
substrate to another.

Transfer of a specific group
(a phosphate or methyl etc.)
from one substrate to another.

Hydrolysis of a substrate.
Change of the molecular form of
the substrate.

Nonhydrolytic removal of a group
or addition of a group to a

substrate.

Joining of two molecules by the
formation of new bonds.

Dehydrogenases
Oxidases

Transaminase
Kinases

Estrases
Digestive enzymes

Phospho hexo
iIsomerase, Fumarase

Decarboxylases
Aldolases

Citric acid
synthetase
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Ta éviupa emnppealouv tTov pudbuo pLag aviibpaonc, oxt tTnv Locopponia
Catalytic step

| 1

E +S ES — > E +p QIO EVEPYELAKN OKOTULAL:

Substrate binding

TranSltlon St,ate (i) - ) Transition state

Uncatalyzed reaction

Chemical catalyzed

AG?

Free energy, AG

Free energy, GG

P

round Substrate
state |

d— Enzyme catalyzed

Product

Reaction coordinate

Reaction coordinate
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- Ot KOTAAUTEC EMLTOXUVOUV QVILOPACELC HELWVOVTAC TLC EVEPYELEC
EVEPYOTOLNONG

- Av o avtiépaon yia va oAokAnpwOei, mepthappavel Stadopec EMPEPOUC
OVTLOPOOELS, TOTE O puBHOC NG avidbpaonc opilleTol AMO TNV EMUEPOUC

oavtibpaon mou egxeL tnv uvuPnAotepn evepyela evepyomoinong [rate-limiting
step]

Keq = [P1/[S]
q V=k [S] [52] [S...n]

AG = -RT InK_
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NMwc¢ emtttuyyavetot n kataAvon (Helwon evépyeLlag evepyomnoinong)?

1. Avadiopoppwon OMOLOTMOAKWY Seocpwv — aAANAemidpoon UTIOCTPWHOATOC HE TNV
Aettoupyknl opado tou evlUpou (Y. ouveVUHO N UETAAALKO OV) mou odnyel o€
gvepyornoinon tou eviUuou

2. Mn opotomoAkéc (weak) avtidpaoceilc petaé eviUpOU KOl UTTOOTPWHOTOC OL OTIOLEC

eAeuBepwvouv pLKpO Tooo evepyelag — AGg (binding energy), depvovtag to unootpwua oe
transition state (petafatikn kataotaon)

Enzyme complementary to transition state

!Substrate
() A ( )
Key (substrate) Lock (enzyme) ES E: + E

J Enzyme g]
T s
l \\ ]AGuncat 1

Lock-Key Complex Enzyme-Substrate —— Reaction coordinate

C om | ex Lehninger Principles of Biochemistry, Fifth Edition
p 2008 W.H. Freeman and Company

Free energy, G
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KataAvutikec opadec mov cupBaAlouv otnv KatdAvon

ky =107 57
2H.0 = === H,0" + OH (Step 1)
1. KatdAuon oéoc-Bdaonc — Kw = 10
uetadopa H* smitayUvel pa a OH
avtidpaon H:0'+0oH + . — = 2H.O+ HHJ*‘ (Step 2)
H = g
OH E ,E ?H
Lo+ - - (Step 3)
H-"' e Hl.—"' “'H F!. o - ﬂ.l
! : 0= 0 0
2. OpotomoAwkn kKataAuon - - ~~ I
adopd Snuoupyia  MOPOSKWY RC—Y === R—C-—-Y == R—C +Y
(transient) opolomoAlkwv deopwv '\‘------:. X X—Enz
Enz—X ll,:m,_ Acyl enzyme

3. KataAvon pe HETOAALKA LOVIO — LOVIKOL SEGHOL avodLlopyavVwVouV
TOL LOPLOL WOTE VO UITOPOUV va avtldpacouv taxutepa (otabepomolovv
N MeToBatikn Kataotaon)
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Hyperbolic curve

Eviupikn kwntikn (kinetics)

1. H ouykévipwon  tou
UMTOOTPWHATOC EeMnpealel tnv
Taxvtnta ™G eVIUMIKA-
KOATaAUOMEVNC avTidpaong

Initial velocity, V, (pm/min)

e _egs ’ ’ Substrate concentration, [S] (mm)
2. To rate limiting step €iva avto

y k1

Tou emeaG’uvst TV oyerall E+s ——(fs =% E+>
ovtidbpaon, apa n OevteEPn k1

EMUEPOUC avTidpaon

V. [S]
y = 7= V Michaelis-Menten eicwon
Km + [LS ]
(k—l + k2) _ K )
= Sy otaBepa Michaelis

kl
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‘Eviupa HE 2 N MEPLOCOTEPA UTTOCTPWHOTO

nx. €éokvaon (1° yAukoAuTtiko €viupo), vrtootpwpota ATP ko YAUKOn

AG #4967 Kdimol {Le, <305 + 13,8 KJimol)

0
’ T 6
-'.:—P—’.)—Cﬂz

D-Clucose D-Clucose-6-phesphate

Entlonc untakovouv otnv Michaelis-Menten kwntikn

H efokwvaon €xeL 2 K, pa yia kabe umootpwpa
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AvactoAn Eviupwv

- H 6paon twv evlUuwV pmopet va avaotaABel
- H avaotpent avactoAn (reversible inhibition) pmopet va siva:

1. Competitive (avtaywviotikn)
— 0 avaoToA£oc avtaywviletal
TO UTTOOTPWHL YLoL TNV EVEPYN
B€on tou eviupou

2. Uncompetitive - o
avaotoAeag O€vel oto €viupo

Inhibitor binds to
the active site

oy

REACTION

enzyme substrate nhibitor enzyme —inhibitor Directly blocks
complex the active site

Substrate Unfon?p.etitive
oaAd Oxt oto €evepyod TOU \V f inhibitor
KEVTPO
3. Mixed (uwktr)) — o avaotoAeag O&vel oto €viUUO ‘

aAAQ OXL OTO EVEPYO TOU KEVIPO N KoL oto ES

OUUITAEY L

- H pun avaotpenti avaoctoAn (irreversible inhibition) meptAapBavel poviun ducAettovpyia

oto eviupuo (ry. Kataotpodn pag evepync opadac)
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PuOpotika Evivpa

- 2T alvobwteg avidbpaoelc (chain reactions) vrnapyet 1 eviupo nouv puBpilel Tov pubuo
TOPAYWYNC TOU TEALKOU mpoiovtog, kabwc kataAveL Ttnv 1o apyn (rate-limiting) avtidpoaon

- AutO TO €VvIlUpOo A€yeTal PUOBMLOTIKO Kol ouvABwe elval autd Tou KAtaAvel tnv 1N
avtidpaon

- H katoAutikn tkovotnto tou pubuiotikol eviupou emidExetal tpormomoinon, dpwvtag
ALYOTEPO I TIEPLOCOTEPO KATAAUTLKA, KOl £TOL AEyeTal AAAOOTEPLKO EVIVUMO

Evepyormoleital ] anevepyomoleital otav SEVETAL EVAC AAANOOTEPLKOC
puBuLoTAC (Y. pa MpwTeivn N evepyn opada iy dwodopoc amnod KIVAOEC)

oAAooTEPLKO EVIVLO L, , , , ,
s Evepyomoleital otav eva PEPOC TOU KOBeTal mpwTteoAuTKA (ty TpLPLvn

OTOMAXOU)

Feedback inhibition: otav cuococwpevetal to mpoiov TN avtidpaonc omou To AAAOCTEPLKO
gvlupo Opa, To TpPoilov Opd auTopaATA WC OAAOOTEPLKOC OVOOTOAEQAC, OVOAOTEAAOVTOC
TEPOALTEPW TTOPOY WY TIPOLOVTOC

Awapopetikn Kwvntikn oo Michaelis — Menten (sigmoidal curve)
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SIGMOID CURVE OF ALLOSTERIC ENZYME:

Allosteric Enzyme Kinetics: Sigmoid Curve instead of Hyperbola.

Allosteric saturation
curve is sigmoid, not
hyperbolic like a
typical Michaelis-
Menten enzyme

V. initial reaction rate (mol L' s7')

[S]. concentration of substrate (mol L")




