[nhibifion of smgme actinty (A2)

“The inhbition of %mmu% nw/wﬂug Ocllrihg small
mol2cdis Com serve as o coxhrl mechanismm in The catl .
Wla—nﬁ Ham oim el o (2cedas o ious mrfgw‘aﬂ}
Prund in celhs cam alow inhibit 2a3yme actfinty
Inbwbiton con be roversible ov how-veversible
depnds on the fyps of interaction fommed bt oon
the inhibator ancl the en3yme s (2 euds

Cﬂw?d\%'m inhibihion

A cohsr)m%'vL inhibidor imaTates Fhe snbstrate Tn

+ha oy it binds 4o +he en3ybmt -

Cotw?ga.‘({%{ug inhchitors of a ,PM“cw(w on3yme are
ol cwdes Fhat have a simdor s/\a.fm ancl charge
destibudion of 7he husv-imol swb Sfrate |
Thase inkibifors com b<nd to +he ackive Site (6‘0
Woek i rdremolecdas otbrachive fonces) but connet
Aoka Fm-’f in the @MSUM—-Q&}MJ&QOQ reaction ,

I hom swch i hhbidoe PV‘Mﬂ«j in Fhe active site, no
mm‘“o»\fmlmj F/au_ amdd Fho corrach suhstrate

Cannet attac +o The 2n3yke -

(A//".% Such on inhibitor s adied +> an lw\}‘dw&/
Sub shrade moxfure ; o cvapdv%'on b et eon fha
inhibdor ond the suwhstrate fo occLmpy Hha active
sitea oh the engly e molecudes.
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\ A reaction
v J .
enzyme  competitive enzyme—competitive
inhibitor inhibitor complex
N i

a model 0»6 action Ué Q Colmf)gﬁﬁ\/g inhi bdtoe .

The vesult of this compatrfion ceponda on Tha veledive
coutantrations of Fhe substrode omd Tnhibifor .
Tha #Mﬁ‘h“ohol(‘laolé Fhe on3yme molewde s not inorferad
with and the active sites ove mevely blocked .
Thi 7‘3}1{, of ivhibition (s reversible by on ihertage
in the substrate Concondration .

An .anw,r;& 06 wh«fw/-{#vz inbhabition s The action %
malondde on tha n3yme suclhy e deA,UobroamaAL_

/COZ
H,C.
co;
malonate, _
. - a competitive inhibitor E0s
F e’
Hay - I
H,C succinate dehydrogenase HC @
\COE (oxidation: —2 x H atoms) CO;
succinate fumarate

A model o'é action (“6 a comrqh'-/—jug in b tor



M adoin atte ¢ ocuhneT be dzAgoL»ngaf&oe 4o fsrmn o dowble
bonol Since it closa notl hove tha —CH;=CH, — 9""""?

When Fhe raaction is coned adt inthe presence of
madonade , The en3yma au‘fw‘«ly decveanny .

T oreasing the concentration of malonate deerease
fhe en3yhe achivihy evin Frrthon

h"”“‘““"‘j The concenmtration 0'6 Succehode Thereages
the enzyme achivity .

Modonode Ts o succrasful CO“’\T)I;;(‘(;/*[‘UQ T b ton

brcouas -

- 1F has fo kamca(w(’z group <, dbAI/L«l(-Q_ suceimnate
ctha (ongth of the corben chedn i3 aboud the same
+o th ot 0’& -S‘*Co{"\ojz "



Non - oow\?m%‘w inhbition
A hon — Compafrhive inhibitor can binel on fo regions
of the on3yme othor than The active site and
affect en 3y activity .
The Tnhibidor bindo to The enjyme, pravsting the
udt«fjsxoﬂ v2oetion from octuurthg .
Tha inhibitor dozs hit bind to +Hhe active site.
The [nhibidoe binds o ancther posifion oh The m3yine,

il substrate B
' ) / ) access _ no
= ' o blocked "~ reaction

= @ bychange

'I'. ‘ _ \—& - in active site
& enzyme—non-
compehitive

non-competitive inhibitor
inhibitor complex

w,

& &C‘A‘QN 'FU" noh "C«OW\f)P_“H‘HUC {hk(é/’%'oh .
T has biho&'ng C oumary 6N o%'/’/l,tchauonvtj
“fhe active site fo (‘J\aw\g)r; SL\&.PQ $o Fhal the
Cubctrate cannt bind.

v Hhs ergys — Sub shrafz com,f:&x To chonge
Skﬂfm so thot the reaction canndt Foke
/alau .



The inhibtor is ot S"‘“’sp_oe Ailee Fhe sk SProte amd
thsvre s ho Compatition botrom Hhe substrate

o Fhe inhbitoin.

The inhibifion comned be ovircohe ‘“a acleking moie

MSM}. .
’Tlu_/br@f,u/‘t Ts raduwcton o{‘/’/u, MW% octiue
-U’\S('jh’l.t I/wu/,tcwlu CW“M*(‘\/AA 2

The 5"“0‘4’&3 befwom mn—comfm%‘uz A bt ol
n3yir (vl weak [Mrrbiolecdoy atfrachive
Forcoa

[ § +Hht contmbradion Of inhchidor fuil s, Fha 3 yme -
‘nhabito QPIWPLLN folds a/fa«l(‘ ool +he Fumedronad
S/Mfm. of the, N3y e (g yoofored .

Thé 43,;& of inhibation s revsvsible omcd con
pronde Gn fi»v,awv‘a«/f ma Chanasm For feelbhack
controd of o ivufwéu/&‘cpo#f\waa Tn colly .

An axagﬁh is the coubrol of “haeim Svhf/-kwla :
Hoem /s part of the hasmoglobin molecale which
/s rmpombl.e fov the fromzpot of oxYgen eround
The bodt} ,



Ha;un (s made la«a (2] Sm%u.o.hu. 0’&,0/1«3101«.&'— cedn,(ﬁucf
reaAions

ALA
\ S nthateo « )
glﬁc‘cm + Succcimyl Co A ,\)“__Q} ALA——»‘S%“{i;’ﬁ) haos,
(V&a«j@v\js ) (ph;M) (‘F“" ed PVvd«MJ)

The n3yme which cotulycens the fFnst Sh’f’ th Fhis

S 2 guomce (ALA %hfhﬁu} 1S inhbitad, ﬁ«a hazin non —

C*"“\ftH’/‘fV.Jt\j R

WAIM tha meﬁM”Y‘Rjﬁbh o‘é Ao h Fha é)uoL? nseg

¢ hao bihda tfo Fhe Seeond sife on the ALA
Sah‘/‘lw'/-au ;

“’f_/u;) CA@V\@M ’/_/Ul Sl’lasfﬂ- U‘é 1he ocedivz Site So Hhod
ne o ire PVUC(’AAC/'(" i"S fov-haeod )

© the concentrodion o’(?-//\a.mn i The éoci\j $Llds |



Exerccse |

Use Hhe exemple of the control of hoem é‘vwfusis

fo enswer the -Polﬁaun”"\z C{(umv"fom :

a) Explocn what happena when the concontratxon of
hagin i the cald Ts low . Youp answen chod ol explacn
+ﬁmshfs,uadd%j#nxfo§04(4bczkﬁku~kwuv

contentration , and #{mﬂ? to The haom
contntration b,u,ow\,c»\a low agaih .

b) The sywtheis of ALA s +he rate -determinihg
S’MP.

() Whol 7s tha mmho ok ~ode da‘»rm'wc»t) step?

(Y What M(uavn‘uje, (¢ Thove fothe cld Hrat the
First x%;,? ih this raoction (s tha V‘cd‘e_d—lj‘/—fw.ikibﬁ

S+LP 9

'«A/CN‘L‘-»(V‘B]S.

a) ’

[. When The con confrodion Of DNagm (§ low, There
‘s Aws hosm fo pinel Fo m3yme modeciles.

S, hay Codig Fans e~ u«a(vu\p_ modecales a2
/h/v{b/(hzcé ondl imore PMSldl’h_L M/&ud.u CAa~ LR
acthve .

3 The achve i 7 mo le cades ccd‘aJ.jx& TFhe
ALA sjnmw;

, More }’\aem rs Svh’f/\zs{&u/( ]



4'. HQRM CO"\QM#C\JHOM bﬂwh«& I’V‘j[‘/ therg i § wire
hotm do bind +o S holeculos

5. As o rw‘t o Ve PMjbm moleculoa ars [l«/ub\"f‘zd}
andd FPrr o £ 3 Yl molecudry ara och Ve,

6. Theve are few achue Ch Y s nmolecade, +o
cwfﬂ:}u the ALA sdavi'l\%/ dnss it 3
S&MLMS:LMM.

7. The concentrefion U’g Ao becormes 0w Ripych,
endd Fhe whotls o cea e stert .



Heany metads as ink bdors +0 n3ymes

HW% mudels , Such ao Ag™ fona andl 'L-/3+f0mjv-zod
Wwith ohe o heore —SH Cswl%’/vaéra() Ms)mf/w"«j
the /"30’4"33’4" ofom with a medzl ion .

tcnz—su R — l—CHZSAg», e );
I
_/

The reackion betwoen §ilUsv Ton and a Sulfhyoryl Greup
The vagulding modification dota nit ellow disulfle
Am‘cﬁﬂ,q_ bn’d«jm Fo fovim ; and se C/Aam\@u the shape
of the enzyme sufficiontly onwugh 1o pravant the

Cai’c«lAassLoQ reochion fodelng place.

Tha, ey (S +zm~rovm‘f:) oloi chvvee] .

‘—‘-3 fons Can ThABST n3yme acf@:’\n’\‘-‘a by /.»wzolq‘ug
desulfrcle bridges . :

N\
polypeptide 2Hg'
backbone CH, —§ S —CH, ~CH, — SHg  HgS —CH, -

Hj* {ohs can braak disutfide brdge . o
Tha 4’w+ﬁM\a sPructure 0’6’ ‘f'hpmﬁ,«h is olferad
b2 cauae The &‘S%W {)Mbﬁﬂm o /ohgw /3/40 a
pard in /vo{d’xhg the P“{('JP“'F"L'C(Q chaing in The
Covrect position .
These irpachions ¢ an often be reversad by otmospharic oX idetion, ;

\
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Exercse 2

Drocribs Fhree dfforences beltween o cor'wfoodf—h‘ue,
i hhibidor and a V»oh—cowP&'ﬁ'ﬁ“Ua Fnhibitor .

'\/\)m\/u!l/\,qg

(_oPV\[JzJ—i*/ﬁ'uL inhi bt nom-cOtnfad-\'ﬁ'UL ihhibitor
_”/’A.L ‘nhcbidon con be E'I'\WLWIAZ +he evribaal
oy Come }yU mwlzwihg gwloghajz Con ntration

Fhe nevimal swbstrafe -/AM ho W oh the

ot emtrofion Crkibeliten

_a(js X the active site Mkﬂ% acts o a

Ué— the smjyma . $2comel sife on The
ehIyma .

J\a/.; a $ T 7 - SZ'\‘\f)L dots net have Tha s;‘m«‘lamh
| amnel simalar charge -sAaf)p. amcl chavage |
de shrbudion charvactushia] desbrb vahion chavacte gtid
‘+o He nevrmal substrate. 'ﬁ dha unrdnik adsteak]

_E:lwa se 3 E
“The shuctunes u’é prvb‘b& ond ogehibing— 2 - corbogylic
secd o oo Fotlow

H d
HN—~(’: —cooH HN——Cl"'COOH
i
C\Iiz /C% Chs—C i
C
.Hl azetichine = 2~ Cwé’°ij"C
Pm("k‘l‘ acd .



Azz'/'i&&wl o Zf'cwboxﬂb‘c_ acel (AZC) can acl
an QA Cov»\'o.z_'(-,:/'l’l/;z, /-h/u'éa.'*/'or % PmLLuL

What Feotwres OK, A2C moke (F a ?«:oo@
COW\'PML"'A'uQ inha bt r o’é /Jm(«lu\7
WW&#V‘&S

Both A2C and P;«,«(ALLQ “have s/w[w shuctire .

' ch o2 3200'”\6(&4\3 amale
D, Reth Jheave ohe [OMPC««CV‘ on Tha h,;'/»ugm

3. Beth hove one ~coo}H Tuv.p al Sl\l'vv\‘(a-—r*

/é'uSl"/’) ch
4, The size of The g in A2C /v ohumd siilon



Exercse Z/‘

An Ln3yma W20 prowm. as a suhstrote .

The doctn i The Aeble shows the et of differet
A xTUA20 o‘é Prv&'tur. and azehibine —2~—ca«r-éux&bc_
accd (Az2C) en The rate o'é reachon .

E xponimont / 1 | “+ 5

Cprokhe] fmotdm™ | 3x157 3x15 | 3xia*| exis® | Ixs6*
[A2C] frmotdn | © [3xis¥6r6|3xi0 3006
Relativerateof pxn | 52| 48 | 4te | S0 | &1

Hows doey 1This dotn S/w’w’H/\o\f AZC IS a
Cob«jpd{ﬁ’vz. Jhha bitor o’é pm&m?

W ot nga
From zoylamwwfs [, 2 and 3, the 1herecan ih The
Contontration of A2C decreasen the vote of reaction.
Thuo A2C is an inhibitor.
Fion, RX\P.M'I/\AMJS 2 b4 ond S the ,,';\,Axb«#wa @W
O’é A2c S Lossonsd bv I‘P\W,Q.WM3 Fhe Co.MUM’IVad“l’Oh
of substratfe prasand, the Loay Fhs imha bty
wfibest .

Thavsfuors Arc /8 a wwftﬁﬁvi (hhihitor |



Exercse §

Thallium /1§ « JLQM—Z mated .

i) Winte an L%v\az"foh Fo shotw The reedion of
Hhoddiwin (T) fona, TIF, with the §uwlfhydigl
ﬁ’m‘*p ih o ads‘fu‘m resiclug .

1) What /UP& 0’6 ihhbitoia ovre thallium @) 10w ?

E“Kp(a«‘h &m,-r o glusn |

(/\)Ur'it‘»"ugs
i) RecH,8H + TI* —> ReH, STI +H?

i) TIt is a non- wwpwﬁwe Pl bakor hecaue
(T Porms o covaland bond with the s«%w adom .
Thes can only ba reuvsrsed %)43 reochioh with
A conpornd comﬁgmp(:} —S$H prowps.
(competitive inhibmtors oidy forim itk

infer molecod oy Firces ot the achive site )
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