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Inhibition of the pathway
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Intermediate Intermediate End
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<Feedback Inhibition>

Enzyme 1 Enzyme 2 Enzyme 3
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Ribozyme

p-Oligonucleotide

000K X00CCOKC

Duplex p-product Strand
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L-Ribozyme g %

p-Template
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separation é\ L-Template

0000K 20000

Duplex L-product L-Oligonucleotide

« Ribozyme2 AKX
Z185H= RNA X2 A,
Ribo + zyme?Q| &40,
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bond2| £af
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Ribozyme
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RNA message Ribozyme-mediated cut
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Cut (cleaved) RNA messages

PLoS Biol. 2004 Jan;2(1):E28.
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Activation Energy

Activation Energy

Activation
energy

Gibbs Free Energy

2| Activation Y=x3y | pl—t—— -
o energy ¢ products reactants
=t
w | X=Y)
AH AG <0
reactants
_______ | A ... .
g products
Reaction path
Reaction Progress
Reaction without catalyst
- = = = Reaction with catalyst <Catabolism>

<Anabolism>

« An uncatalyzed reaction requires a higher activation energy than does a
catalyzed reaction.

« There is no difference in free energy between catalyzed and uncatalyzed
reactions.

cnx.org/contents/GFy_h8cu@9.85:MnC6GuJi@7/Enzymes
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Enzyme Specificity

Hydrolysis site
Lgrs /Hydrolysis site f
/ Arg| | |
g ‘l'f 0 \ : e O
c‘”‘H \ N ‘c C‘:‘H \ N ﬂ
\\,\N P i W C\ \\/ C e M \‘“N - S T Se N

e, e F
<Trypsin> <Thrombin>

« Trypsin cleaves on the carboxyl side of arginine and lysine residues,
whereas thrombin cleaves Arg-Gly bonds in particular sequences only.

» The specificity of an enzyme is due to the precise interaction of the
substrate with the enzyme.

Berg et al., Biochemistry, 9e, © 2019 W. H. Freeman and Company
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Stickase (Imaginary enzyme)

(a) No enzyme -
A Jo, &

Q ) — o % g
Substrate Transition state Products §
(metal stick) (bent stick) (broken stick) -

(b) Enzyme complementary to substrate

Magnets

—_—

QES
ES

Free energy, G

(c) Enzyme complementary to transition state

et

S #31|A%uncat l_A m
x z _f G-;!t

S —ES- =

P

Free energy, G

Reaction coordinate

Berg et al., Biochemistry, 9e, © 2019 W. H. Freeman and Company



Preventing the influence of water sustains the formation of stable ionic bonds.

Berg et al., Biochemistry, 9e, © 2019 W. H. Freeman and Company
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oRate of reaction

Optimal pH for pepsin

Optimal pH for trypsin




Catalase

gzgzgzgzgzgzgzgzgzgzg;gzz;gzgzgzgggzgzgzgzggg£§¥°“ itochondrion
ittt iR R HRHRRRRHEE

SOD1 GPX
0, — H,0, — H,0 Intermembrane

- -

Ty TR il
o, Matrix 520 g i

0; H0 ADP H™ATP Fe2* @ ¢ : Glutathione

\/&k’ l — : peroxidase
Citric acid 0, SO_DE H,0, ﬂ’: H,0 OH E (GPx)

cycle Reactive Oxygen

<
, ¥
Species @ H,0 + 0,
>

QiR

(ROS)

o« AEN LHOM G El= Lt SFRfEQ ROSE ZES S0t MEE &dAI7|= osf=o] ZFot
AFA O]
L———O.

« Hydrogen Peroxide (2t:t2t=4)0f| A F2iSH= hydroxyl radical2 2 damageE FE6t=
ROSY.

« Catalase= hydrogen peroxideE 2l = U= 84 & otLIA. (GPx, PRx, Catalase)

Prog Biophys Mol Biol. 2018 Dec; 140:5-12.
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Hydroquinone +
Hydrogen Peroxide

"""""" L AU Peroxidase
1/ Opening, Catalase
sCle .
i M
R
Q7+ + H,0
Y
CH O
+ Hy0; > + 2H,0
AHP = -337 kJ.mol’!
OH Exothermic ;
hydroquinone p-benzoquinone Hiod HES

© 2004 WIT Press, www.witpress.com, ISBN 1-85312-721-3
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Experiment Preview

« 1M Potassium iodide(Kl) - Q| 22 Oj75}= =0

-Potassium iodide : 166.0028g/mol
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Experimental Design
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Experiment Process

2. tube 2, 3, 4 water bath(37°C) tube 5, 6, 7& L4240, tube 8, 9, 102
water bath(50°C)0]| =LC}.

3. KI 8%, 2t, AXE 242 $23 €3, water bath(37, 50°C)0| =Ct.

o 1y

(before 2 hr)
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Experiment Process

4. tube 2(KI 20ul)dl| [H,0,+M|X| £2U]1S L1 tubelf|M BHSH= HEO| HIO|E 3X, 10X,

15 CH9|2 T}

5. tube 3(2+ 0.2g) [H,0,+AX| 8H] S 'E 1 tubeOj|A EW5H= HEL| HIOIE 3%, 10X,

18 cho|2 Lt

6. tube 4(Z¥Xt 0.2g) [H,0,+M|H| 824] 2 21 tubedf|M Llst= HEQ| HI|Z 3%, 10X,
18 cho|2 MLt
7. 230 FRH KI 8, 2t, ZXjol| Chsl 2hs A,

- =1, —, O

8. Water bath(50°C)0fl =X KI &4, 2F, ZiXtof| Chsl = A& eirt.
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1. Qiagen At2| DNeasy Blood & Tissue kit ZAL (2| & 2P &
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