Desossi-emeritrina
(2 di 8 sub-unita)

Sito attivo della
desossi-emeritrina

(b)

13,5 kDa
113 a.a.

Sito attivo della
ossi-emeritrina

(@

Trasporto O, Iin invertebrati marini, molluschi e ragni
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Mossbauer: 2 Fe(lll) diversi



Ribonucleotide Riduttasi (RNR)

N-base
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Sito attivo e coenzimi metallici delle varie classi di
Ribonucleotide Riduttasi

(2]
*e.t202., :' fﬁ. o
o® J - 8 1
:.o LI 8 4 .ig?;%'a’ 3
Class | 3 .{" ’.:"V. I-e,
- 0’. 4 - - o
Cisteina sito del 1/7 Class Il

radicale tiile

Ponte disolfuro
o3, 200 kDa

\, — g -
/&1/ \ o L\
L 0’ G e ®®
a(, R 5’ g~ P

Class Il \ Class IV



Meccanismo radicalico della RR

CAB2CEES
[E. e numbering)




Ribonucleotide riduttasi da escherichia coll
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Metano monoossigenasi solubile (sMMO)

NADH + CH, + O, + H* —MO _ NAD* + CH,0H + H,0

Batteri metanotropici

300 kDa



Ipotesi di ciclo catalitico della MMO
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Sito attivo di una fosfatasi acida

Tyr (LMCT, A, fra 510 e 550 nm)
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Ciclo catalitico di una fosfatasi acida




Proteine Fe-S










[NI—Fe]-idrogenasi




Rubredossina da clostridium pasteurianum

c.a. 6 kDa




Unita ferro-zolfo da ferridossine

E° fra —250 e —450 mV

S(cysteine)

Sulfide (S%)
[2Fe—-2S] [3Fe—4S] [AFe—-4S]
da spinaci azotobacter vinelandii chromatium vinosum
°=-420 mV

Fe(lll)/Fe(ll) — Fe(Il)/Fe(ll)



Proteina Rieske da cloroplasti di spinaci




High Potential Iron-sulfur Proteins (HIPIP)

2 2Fe(ll)/2Fe(ll) inactive

normal
HiPIP ferredoxin nin [4Fe—4S])"" EPR
— super-
oxidized oxidized 3 3Fe(lll)/Fe(ll) active
HIPIP ferredoxin Ox
1L+3somv “ —50 mV
reduced oxidized
HiPIP ferredoxin
“ — 600 mV ” — 400 mV Red
super- reduced 1 Fe(ll)/3F active
reduced Ferredoxin e(lilysredh v
HiPIP
[Rd]: —Cys—X,—Cys—X —Cys—X,—Cys—
[2Fe-2S]: —Cys—X,—Cys—X,—Cys—X,s—Cys—
[4_Fe—4S]: —Cys—X,—Cys—X,—Cys—X —Cys—
HIPIP: —Cys—X,—Cys—X;s—Cys—X;3—Cys—
[BFe—4S]. —Cys—X; ,—Cys—X,—Cys—




Complessi modello

Fe[(SCH,),.CHJ,

<ICH2—SH

CH,-SH

o-xylene-a,o’-dithiol, (HSCH,),CeH,

[Fe4SA(SCHzcsH5)4]2_
6 RSH + 4 NaHS + 4 FeCl; + 10 NaOR — Na,[Fe,S,(RS),] + 10 ROH + 12 NaCl + RSSR



Proteine Fe—S come sensori di O,
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Oxidative damage
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Citrato

Enzima Aconitasi
catalizza interconversione del citrato in isocitrato
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Sito catalitico dell’aconitasi




H, 5 2H" + 2e-

[NiFe] Hydrogenase
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Bilkel [4Fe-4S]
center @ [3Fe-4S]

large subunit [4Fe-43]

small subunit

[FeFe] Hydrogenase
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[FeFe] Idrogenasi

Unico sito di connessione
alll’enzima

Pro203
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Soltanto I'enzima con X = NH e cataliticamente attivo

X X
2.
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Fe—Fe....  apo-HydF Se—Fe., s
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oC¢ OC\ C 54 N RO
o O W c NG NG‘E‘FEE"F‘CdCN _
1: X = CH, S o 0 o
2. X =NH !
3 X=0



Il CO coordinato favorisce la rottura eterolitica di H,

heterolytic O complex oxidative addition
cleavage *

i)
TH _H
[M—H| ~ +H" =— M= ><' M
H H

electrophilic M nucleophilic M



Fe—Fe ldrogenasi

Ne 8 cN * Active site attached at only one point
protein OCQ'FQ/ zs\Fefi.Co » CO and CN ligands on low-spin Fe"
C>s S/ \:/\ \(;Hz\ = Metal-metal bonds
/ NH
/l/=e ™ \ ‘\- Intramolecular heterolysis of H,
g \ ostensibly at this site
[ _S nitrogen?
_Fe i: e/\ / CO can displace H,0; can H,?
s \s// Fo-sR H, is slightly stronger ligand than
H,0 on W(CO)4(PR3),

Fe-S cubane cluster
for electron transfer

Trans CO ligand favors H, coordination and heterolysis

High ligand-field strength of CN may be needed to help maintain a low-spin state
for Fe that is critical for strong CO binding. High-spin Fe'-CO complexes are rare



Ipotesi di meccanismo
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Ipotesi di meccanismo
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Small subunit

4 H CN )
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| Activation |
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| Catalytic cycle |
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