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1. BB REE

(11850s, L ouis Pasteur $E 54k,
RS A2 PR BE R B =
(fer mentS)fu ). B EAF

T iERIBEREE .

V&A1 (vitalism): Ak 4
i vE o) A2 B AR IR R
TFHITERSG R, XERFEREF  Louis Pasteur
a] DL "C%ﬁilj‘} I AL (1822 -1895)
E‘S&F\A b/\?ﬂ ,‘{ﬁE'J*E




1. B RESE

(21897, Eduard Buchner

(1860-1917,
) RKILEED

A LOREH;

—{/\4%@1?'5754?!%5’]%@
s R ED AR I BT

‘v\

AP AR R

ﬁ?‘]%)ﬁjﬂymase,
HERE T 1911 H3E DT
W,

Frederick W. Kuhne

ﬂﬁ%iﬂ

e

i [E 4k &2
%ﬂwﬁ I_H"

p

L.IT I

bFR
- [

/—r
<7D

Fcluard Buchner
18601917

Ja R FOIX TP

#RA enzymes (B§) (FEEEE )




1. B=EREE

319264, James Sumner $£EX
T%%wm%@ %ﬁ?%mo
ﬁEEﬁﬂREﬁﬁE_ﬁPA% 1N o :J:E
WTEr A teEl = 2o
1930s, John Northrop A
Moses Kunitz3k$8 7 B ZE R i
(pepSI n) HE{ZI:*H ﬁéi Eﬁ(trypSI n) lames Sumner,
miE. ‘BBRAREELR X— 1887 195
5@., “%Bif':z?fy.o
James Sumner & John Northrop 318 T
19494 #YNobel Prize.
EgF R R (RHE T E L FRIARE.

U

HJI

In™

1




1. BE=tfREE

Cech
@1980s, Cech & Altman+ B He %

MEFELETTHIRNA, ZH
Ribozyme (RNA ) . fi13kE T
1989 FEHJNobel Prize.
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2. Eﬁ E'J _EBEZK*EE LA

2.1. Ta] B EE AN 55 5 B (B S )

B BAINERR; 4aRESEH)TE/D

TR R

« Cofactor (4 %

AT B Re R AR

N

T)BREERET. BENHiE

o ¥fi§(coenzyme): FEEEAESHEI/NDF
° ‘iﬁ%(prosthetlcgroup) 5ifE[Q X TS

A

o éﬁﬁ(holoenzyme) iRER +mMEF, ExsiE

(AT

« MHEBEEE

o s

HEHIEBERE

(apoenzyme, apoprotein): frZx&



2111 EMREERE THMAMET

Some Inorganic Elements That Serve as Cofactors for Enzymes

Cu?’ Cytochrome oxidase

Fe*" or Fe®' Cytochrome oxidase, catalase, peroxidase

K- Fyruvate kinase

Mg®' Hexokinase, glucose 6-phosphatase, pyruvate kinase
Mn? ' Arginase, ribonucleotide reductase

Mo Dinitrogenase

Mj2 Urease

Se Glutathione peroxidase

Zn®" Carbonic anhydrase, alcohol dehydrogenase,

carboxypeptidases A and B



21.2. EE ZF N AL IEREYFE/EA

Some Coenzymes That Serve as Transient Carriers of Specific Atoms
or Functional Groups*

Examples of chemical Dietary precursor in
Coenzyme groups transferred mammals
Biocytin CO. Biotin
Coenzyme A Acyl groups Pantothenic acid and
other compounds
5'-Deoxyadenosylcobalamin H atoms and Vitamin B,
(coenzyme B} alkyl groups
Flavin adenine dinucleotide Electrons Riboflavin (vitamin B.)
Lipoate Electrons and Mot reguired in diet
acyl groups
Micotinamide adenine Hydride ion (:H ) Nicotinic acid {niacin)
dinucleotide
Pyridoxal phosphate Amino groups Pyridoxine (vitamin Bg)
Tetrahydrofolate One-carbon groups Folate
Thiamine pyrophosphate Aldehydes Thiamine (vitamin B,)

*The structure and mode of action of these coenzymes are described in Part Il of this book.



o A

2

L2 HEZ=R L iR EHEMFIER

« B S FEFA(COA): 3 LB A,
e Vitamin B12(&if&R) > HiEFB12: HHERE;

A& (Biotin) > AW MR (Biocytin) (¥ CO,;

e Vitamin B2(%# &) > FAD: B HE T,
e JETiR > NAD*: B#H-;

« Vitamin B6(MLEEE) > BERSILERE. #BER,
e Vitamin B1(Mi&R) > HlmikR: BBEE;

« MR > WEHER: B —HKHEAL
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PA/Nr AR

7

LR 52

A R FEAAR . U
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2.2. BEHIVE AL

L 5B T B AH X2 ]
EJ%Z% 2= (5 R4 & 12 R A A E
(1%%}%%%%5’3 B [41);

2. vEMEF: BEEBAAESE I EITE ﬁ}zﬁ
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KA F= ) o 31X — DX IR A B Vg A
Do G BRI BB FAEEA TiE O
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2.2, B M A O (T TR R

o BEERITEVE LS A BRI S SR
o WEMEFLORE =4I BB R

o HEZFIGHOAEHRENSRYIK G E
o HrAMES S HBUE T ORI ST

o 555 EYEi AL i M )2 B B R
FRA BT EAL AL TEPEAL B R T EE R
W% /> B ERAL




5 EBOERFRE A 8] LR LSRR

28 B & T L

(A)

(B) N | 1 - C
1 35 52 62,65 101 108 129




3. B E AR

2.1. R AL ARSI (106~10")

Some Rate Enhancements Produced
by Enzymes

Cyclophilin

Carbonic anhydrase

Triose phosphate isomerase
Carboxypeptidase A
Phosphoglucomutase

Succinyl-CoA transferase

Urease

Orotidine monophosphate decarboxylase

1017




3.1. EBE /RS R E L RER(10°-10%)

ESR SELR(FE W ,ﬁuﬂﬁkﬁ A g€
ﬁl ODCase
)\J\,L .
OMP UMP
. JREEMLLT. 8124F,  EEELLO. 2FP
(FRE1. 4x10174%)
$5112: D07 ZE 5k 2 B A B R b AT, T 3
AL R N TR B




3. EEE"JEZII'EUI

3.2 HREILRNARRSHNE—IE
(M EDF=IHEESE M)

a) — /MR IR 3 A — 28— 0 R S R
KR

b) R %% HI Bl [ N AR H 2D

c) A

5]

] B R A A

—

H

JHET—1

- (specificity).
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N/ \/\CH/\N/I-%/N\
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N

rHEaREAREHERK
L /_ rﬂgﬁﬁﬁﬂlﬂlﬁ

COOH

Rc

WS (Lys) sk E ¥
= BR (Arg) e E N %
|
BRI EON
R, H o @)H

| |
HN/ \ ’ \CH/ \N/ IKC/N\

II
H o m

COOH

AEaiEREHTERK
= MR AL f
HtEEQN
R, H o @) H
| |
HN/ \ V4 \CH/ \N/ K)\l\ CHoH
" &k oS
A= Ala). HRERQGly).
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FER TR B 5

\
FEsREARMECEX
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BB S EMRZ M E{ERM
RETEBARYE—E

Specificity is Achieved by Multiple
Contact Binding

R

|
C -
. 7N SUBSTRATE .
NH, H COO | "
3 H H-C-COO
l

SUBSTRAT%///mf

ENZYME



Specificity of some Proteases

Val 216 Val 190

Elastase

Chymotrypsin

Trp, Tyr,Phe Lys, Arg Gly, Ala, Ser

FAEHRYESORRE




3. BERY B R
3.3 EEN R M FHRIE

‘Z['E'l}x <100°C -
K77 1IN RRE;
pH: =¥,

Hot spring at Yellow Stone
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3.4, WA HE 1L B R E 06 PO 32 B P £

@ #=H|EBRIE =
&l 1) R
& i £ 3
@ B ZEBsRYENTE N
& /| 735 1 3 R 280N B LA A
& LB T AR BRSO (I BEIRAL)
@ BSRVHNARELL (E&EM)




3.4. BERIE N AR A 2 B AR dE

A BAEER RBFH: ARSI
rEFnE SR R P RS 1, 21K
B VA ) AL . T R R, R il

Carbamoyl phosphate ATCase

o IBMAFPIBAC e Y
ipet e I %Ik o R R T ' |
o BT RIS B T o[-

R I 2 3
U4k (L

NZ
0 0 o”j\' j
> B AR ofo-fotom A

{ : o o o X B
> B3 IR R4 o on

EI ﬁ% EKJ % ,I\éz g Cytidine triphosphate (CTP)
CTPHI & BIg1E




4. kR AR RIS L, BER] 5 A7SKE

International Classification of Enzymes*

No. Class Type of reaction catalyzed

1 Oxidoreductases Transfer of electrons (hydride ions or H atoms)

2 Transferases Group-transfer reactions

3 Hydrolases Hydrolysis reactions (transfer of functional
groups to water)

4 Lyases Addition of groups to double bonds, or formation
of double bonds by removal of groups

5 Isormerases Transfer of groups within molecules to yield
iIsomeric forms

6 Ligases Formation of C—C, C—5, C—0, and C—N

bonds by condensation reactions coupled to
ATF cleavage

*Most enzymes catalyze the transfer of electrons, atoms, or functional groups. They are therefore

classified, given code numbers, and assigned names according to the type of transfer reaction,
the group donor, and the group acceptor.



4 {RIERECRIR L, BER]4A75KEE
(1) =Z=A-L£FEBe Oxidoreductase

o A REHBELEMN—LR B,

F & FEPLABs (dehydrogenase) fe A ALEE
(Oxidase) .

o i{ﬂa 3LER (Lactate) BL R BeHEALFUER 69 LS R

CH3(|3HCOOH +NAD™ —> CHgﬁCOOH +NADH +H"

OH

O




4 IRBEEULBIRIL, BERISA7IKE

o HABBRENA SR, BPFE—ANRH TR

s dly — N RYIfl o B,

4w, BREREBEAN BEES R,
CHCHCOOH + HOOCCH,CH,CCOOH —

I
NH, O

CHZCCOOH  + HOOCCH,CH,CHCOOH
O NH,

=



4 IRTFEEELRIRL, BRI AH7SKEK

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

.................................................................................................................

o JRFBBEEAEAL IR 0 hn KRR
c T R2OIIRNHEE. TOE. BBRMEANEMES.
o flde, AgRrBE (Lipase) B8 g 49 /KA B

H,O
R—COOCH,CH; —=— »RCOOH + CH:CH,OH



2 AL RIR R, BEAIS HAAZ

(4) Z 485 Lyase

A
&t

o ROBBEMNERISTFHE—NLBAXRTF
T ARSI ) BORL B L35 R

o I BOILEBIMRE. HKILEER LRSS,

o Blde, I EBKESBIBEILE R,

HOOCCH=CHEOOH = B0 w= HOOCCHzcllH COOH
OH




4 IRTFEEELRIRL, BRI AH7SKEK

o FMEEPEILEFTF MR EIAD B EE40, BPJR
YT AERBRER T EHLAR,
Blde, 6-BEERE) £) 5 R M BRI G BN .

CH,OH CH,OH CH,OH
o) O— oH
OH
OH OH




4 kIEEERRI R, BBR]9 AN KE
(6) 4A-m B Ligase or Synthetase

-

o Lo B, XARAEIEEE, fLBMEIC-C. C-
0. C-N VABC-S 428 HRER AL, XER N
se IR 5 ATP 4 & R A8 BABIK
A+B+ ATP + H-O-H ==A — B + ADP +Pi
)4, & ERBRRACEREAL 69 B,

HEABE + C02 — EELTE




4.1. E brg=

= A
§J'_'\K

ARG AR RS

> RGAREBRY LI WERL MR,

ol

5 )5 I— B 5

ATP + D-glucose —— ADP + D-glucose 6-phosphate

ATP:# %

(EC 2.7.1.1)

>%%ﬁ?

rﬁﬁﬁﬁ%% F (f%: &

/0

JL

é

7

‘utﬁﬁﬁ>

Aﬁ%@m ﬁ%%rj

ﬁUE C (Enzyme commlssmn)



B ERRGEwEE
Bt ) L B TR 40 48 35 R LA G T 0 B U I o

fiti, BEBEYZR YR PR AR fEfR < BB A SR A 1L S oz

HITER, SIREGEN R R, WoMERS
AP EERAERYE BRI L2 FF). Fl0.

AERniis

BE A 7K fi i

SR AR | fR ARG E R &1k B9 B
, . Z B8 + NAD*
CEERSEE | CEE:NAD* E L I1E R B > 7. + NADH
. A& o X —8 & | NI + o-Flk 8
ARHER | wenm > SR+ FEE
BERA + H,0

- RERRER + HIH




EMEgﬁﬁﬁi NMP kinase: ATP + NMP =>

ADP + NDP
_ E.C.2.7.44
I % FcHE S I 0 K R
EC ® = Py PY %ﬁéﬁl\ﬁk/\kﬁt

REHE e R KB

1 | | EJEEgZE (Oxidoreductases) | Oxidation-reduction reactions

2 | ¥ 5iigZE(Transferases) Transfer of functional groups

3 | 7k fi#lig 2 (Hydrolases) Hydrolysis reactions

4 | HEHEL (Lyases) Group elimination to form double bonds
5 | F#alE3E (Isomerases) Isomerization

Bond formation coupled with ATP

6 | HEHEAE 3 Ligases) olysis
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5.1 M5 JRYIHI 45 G A
e %

Substrate % Substrate
—> _}
. Actlve i
site

ES complex ES complex

Enzyme Enzyme

1. BB lock 2.5 HeH
and key Induced fit



5.1.1 B4 A lock and key

e BE19#4, Fischerd® i,

o MREEERVER NS EE M,

o RMFnBEELEM LT B TAS, Edet—3E
PRI —re " ;

o X—FHEBREFHSTEMRMLLY ®F
&) W PELE A

Substrate
& —_—

Active
site
ES complex

Enzyme




5.1.2 ISR & A induced fit

e koshlandZE19585F3

o YBgTE5RMIELN, BT RSN
5, EHEMBEAE T, AR TE5ERGE S,

o« BORBEALAME, FHIRBEMEENTF R,

o MFHOIFD] X RATS ATH) X 3.

W

Substrate
+ —_—

ES complex

Enzyme




Bl CHREABSKYNESRES

D-glucose o

(a) Before glucose binding (b) After glucose binding =

x-ray diffraction studies of the enzyme hexokinase#:
Pl both without (a) and with (b) glucose bound

binding of glucose causes two domains of the enzyme
to fold toward each other
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chymotrypsin



BRE1L S [ BT B ALEE-IRE 547

" 7 \L\ Leu 244
Camphor (substrate)

(T

O .
JCa—i&
. R

41 ffd £8, 2% P-4505 [ ) 2 fivi (camphol ) B &)




61 1‘t%&FE(JLIEIL.\$Eiﬁ
XRRiEe s aE®, IR NA R R B

EAL Rl SR A AR R, TR AR I

A RE R

e LIRS, X AR R IEAL R4 A

A+B__K _,P+Q

A+B—Kx*_V p+Q

_

Heaction coordinate

G*: &iLEE

\

@5&

{Eﬂ%



6.2. BgiE i AR N & 1L BE SR HE 1L S

f-l_: 5}3 :75 : Z;*% — Transition state (&)

A

LAz FRE4]:. EE ©
B, BEGFE §
-
V = k[S]
=
J = kT o ~AGHRT
- h

Reaction coordinate

K5 AGATEEERR, AGHIT/N
A A] S 3k i B oRZR A

E+S=—ES—=—FEP —E+P




6.3. R T ERMNIEE,
A 52 it = . bz 1%

Transition state ()
)

P .

QL

b}
ook

eq — [S] state Ground
state

Reaction coordinate

AG"® = —RT In KL,



6.4. i A] 1%

L.

S/ B BUN

S S B HaebFE{R,

e

?-%EA% FRr=4
9 B e (binding energy), Zﬁé‘?
iﬁf‘(ﬁ@c G NN S

S [ ik X BE

zﬁ‘%ﬁl—iﬁf 2D

I fE

%ﬁﬁﬁ%é‘

Hb)E
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1. 5 RYEG 5%

A 43T R h 4 T

J N X
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H, MW

S S B HaebFER R e AL aE
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AR e
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}EE%L lx BN J
ﬁﬁﬁ%?/ﬁﬁk
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RAeactants (Dindng)
6.4.1 4B3E T 5 3 15 3T Y

1. BRIRERNKIER
2. 3 FEURAE T R VK-

g:lztl‘ =] = Alﬁ U\ ISx R
(BYNE7 H’Jiﬁ {E e

Transiticn staie
{loweer —ASF)

Catalyst

| 1]

Transitian l

AG* = AH* —TAS*  Simimme ™
fowers AH¥ T
Sizs_s I Bt . i
A I I

i: ﬁj}j{% I: &F—\z% *"-’Dsu-:tt-'erease-:lh—@
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By 5 R ES &R S, NnEE
6.4.2 TR MNEER, ﬁ{ﬁ%ﬁaﬁ%ﬂi&

LA — 1
VAN V4 2

g R Q:b E |
*ll.‘:\ Snbatrate Transition state Products E
(metal stick) (hent stick) (hroken stick) 5

{b) Enzyme complementary to substrate
Mapnets
gm0l ——

(¢} Enzyme complementary (o transition stale

a0 -0

N (=L =R

~
5
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6.5.1 BERII X BT {E{L

ffl: RNaseA: acid-base catalysis
N AN

His: pKa = 6—7 / |

p s

e His 12

— (general base) ©

— abstracts a
proton from 2’
hydroxyl of 3’
nucleotide

e His 119

— (general acid)

— donates a
proton to 5’
hydroxyl of
nucleoside HN L

CI)—'U:O




6.5.1 BgRII X BRI {E{L

RNase A: N S
cyclic intermediate </ | LN
ﬁ v His 12 /NH

N
- Net proton o i \j .
transfer from ; I g / 2

His119 to His / G e
12 -o—ﬁ HO 3 ‘ /K
His 119 - N o L p o
" \CH/CH:z/O Y -
\ N



Rnase A:
Product release

-O

 Water replaces

O—T1u=—"0
O

6.5.1 BgRY T W ERTE HE 1L
0 :

His 12

\%O

CH
) H H
the released ’ H (J/
. (@) H—N

nucleoside (e

e Acid and base
roles are

reversed for His 119 " D

H12 and H119 ©° | @
\ H
HN\/\/\A

-O—

P



6.5.1 BRRYT W EST{EL ..

RNase A </ ‘ S
o) \ N/ é
|| His 12 /NH
e Original N e 0 W o
Histidine o b (J 2
protonation y oH N
states are T
restored 'O_ﬂ’_
‘1; His 119 = |\/|
syl
C\H H

HN

a



6.5.2 ERRYIEMHEWL

f5. acetoacetate decar boxylase—
schiffs base intermediate

| 1)
Lys
| Steps Il_'yfs
e = (CH24
g N, omitted {ONH O
e F

Y’ X7 0

O D



6.5.3 BRI ER & FiEM
#l: carbonic anhydrase (BRIERHET &)

A source of
hydroxyl ions
at neutral pH

ZN2H i 7K AE H
M4 T R] LA
SRIZ I




6.5.3 EBRIERE THEL
f5]: carbonic anhydrase (Bx BT &)

N F_,H H +
M= = =" 2+ j
N-—Zn 4 NH = —7n P N.‘:f:"\ 2+
His /-‘LW / “"HH B y /.»{Q/ / H—-_%Nf’ MH ,/J\/ Zn fo NH
= lr_N ISQB % [ e H / \)
“ (i
M . ll'lr
e I .
W) H|S11g % HISHQ N% HiSHQ
Hisg, His,, 9
o
D"\
No§ A
SUA T -
¥
EN-—*ZH 4 M=
His N A MH




6.5.3 BRI ERE FIEL
#l: carbonic anhydrase (BxEEHETER)




A AP AR = A BE £5
LEE T HIEE. od ki, BREF
AL TE PR B PLAR
%K) VE SIS A PR B B
FE AR T BB AKHE .




e Paulingl)id ESH

7.1 Bg Ry RS TRIE SRS
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oy NG, A N B

fii (1940s):

« William Jencks ¥l 7B #EAL/ERH BIPL
& 19609:

e Richard Lerner and Peter Schultz 15

J

2T B I PLiEEE 1986;
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Thetranstion state: a high energy fleeting moment.

TRANSITION-STATE ANALOGUE

Benkovic, S.J. (1992) “Catalytic antibodies’,
Annu. Rev.Biochem., 61:29-54.



CARRIER
PROTEIN

MYELOMA
CELLS

... ®@ _ SPLEEN
L ]S ®e ® s

)-.V. -( CLONE

monoclonl‘
antt h

A general
procedurefor
generating
catalytic
antibodies.



A Diels-Alder antibody catalyst

Substrate Transition state Product

180, ©

2. [ox] Cl
Cl O

Transition
state
analogue

(CH,)sCO,~

Xu et al., (1999) Science, 286, 2345-8



Antigen

Transition binding site

state
analogue

I:ab
fragment
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7.2. TESEUPHNEEE X

The power of transition state analogs Is
now evident:

1. Provide insight into catalytic
mechanism

2. Serve as potent and specific
Inhibitors of enzymes

3. Be used as Immunogens to generate
a wide range of novel catalysis
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Optimum temperature
8.1. im/E RIS

-

BT % e |

o G B AR

. %ﬁjgﬂ%m%jj l-c”""l{em eraturtle-|igh
3 ;

o HEREEEMENIHEGHGB7TCAL)

o PEREEAREE BH, BHEEMEREK, B IHEE
K, B2 RE




8.2. pHXT g J1 By 52 M

o PhEFEHILE
= \ — Reaction
5 %t]ﬁlﬁpHYﬁﬁ]ﬁ Flatet
_‘I%J_ /OptimumpH
o« HENEHTTHEEE 3 5 7 9 11
) FRL77 H

PN

o BRORFFIEFARIMZR

o BRORFFIE T IpHYE Bl — B
o W EEGEIRHIpH T EBEAR I RIE
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9.1. Briggs-Haldanefa 25 {Ri% :

Ky

S+ E =

K,

>E + P

> 19134, Chapman

B 1% A ?‘v"”“lﬁﬂ/ﬂ&% Ff | N AR = i)
A [ NI 7

8] 4 B R B AR
] T4 SR H

> 19254, Briggs FllH
RN 1%, IRE, 1

-1

IR

/

t

=

\ll

KR

aldanelifas

DI E AL

E%l:

HE-RYE SV HRIRERFFAZE.

d[ES]
dt

daiP]

dt

= k,[ES]

ERFFALZR . &

AR N A T B

EBH AL R NS AR T, BT

= k,[E][S] - (k_, + k,)[ES] = 0



9.1.

Briggs-Haldanefa 751

Cancenirations

51%

Time
'-__1__.-"- -
Pre-ghaachy Stegdy siate
slata: = almost

T i corstant



0.2. KEKH#E: Michaelis-Menten Kinetics

KR T R PV 1 B iR
B 10 I . H’Jﬁyjﬁf

L R L

BN -
Leonor Michaelis, Maud Menten,
1875-1949 1879-1960



0.2. KEKH#E: Michaelis-Menten Kinetics

K, K,

sy St+tE+=—2ES——E+P
188 _ferg-(c, e =0

s,
K[EIS =k, +H)[ES

g Katko)
[El=[E3 S
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90.2. KEKA#: Michaelis-Menten Kinetics
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Turnover Numbers (k.,;) of Some Enzymes

Enzyme Substrate Mg (571)
Catalase H.0. 40,000,000
Carbonic anhydrase HCOS 400,000
Acetylcholinesterase Acetylcholine 140,000
g-Lactamase Benzylpenicillin 2,000
Fumarase Fumarate 800
RecA protein {an ATPase) ATP 0.4
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Table 6.3 Steady state kinetics of synthetic peptide hrdrn!yéis by
pepsin

kﬂll;K:ﬂl
Peptide® K (mM) &k, (mM '-s™
Cbz-G-H-F-F-OFEt 0.8 24300 3.04000
Cbz-H-F-W-0OEt 0.2 0.5100 2.535000
Cbz-H-F-F-OEt 0.2 0.3100 1.55000
Cbz-H-F-Y-OFEt 0.2 0.1600 0.80000
Cbz-H-Y-F-OFEt 0.7 0.0130 0.01860
Chz-H-Y-Y-OFEt 0.2 0.0094 0.04700
Cbz-H-F-L-OMe 0.6 0.0025 0.00417

*Chbz. carbobenzyloxy; OEt, ethyl ester of carboxy terminus; OMe., methy]
ester of carboxy terminus.

Source: Bender et al. (1984).
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11.1 ¥fE/ 7 (transesterification)
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FIGURE 26-13 Transesterification reaction. This is the first
step in the splicing of group | introns. Here, the 3' OH of a
guancsine molecule acts as nucleophile.
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Problems

7. Relation between Reaction Velocity and Substrate
Concentration: Michaelis-Menten Equation (a) At
what substrate concentration would an enzyme with a k..
of 30.0 s ! and a K., of 0.0050 M operate at one-quarter of
1ts maximum rate? (b) Determine the {fraction of Vi«
that would be obtained at the following substrate concentra-
tions: [S| = =K, 2K,,, and 10K ..



8. Estimation of V,, and K, by Inspection Although
graphical methods are available for accurate determination of
the V. and K, of an enzyme-catalvzed reaction (see Box
ti—1), sometimes these quantities can be quickly estimated by
inspecting values of Vi, at increasing [5]. Estimate the V.«
and K, of the enzvime-catalyzed reaction for which the fol-
lowing data were obtained.

[S] (m) Vo (jum/min)
2.5 % 1078 28
1.0 % 107" 40

1% 107" 70

2% 107° g5

4% 107" 112

1% 10™* 128

2% 1077 139

1% 107 140



