Vitamin B,

;(""'\/CQNH2

cyanocobalamin

A human body contains
ca. 1 mg of Co; daily
uptake 1 —5 ug
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Co Is always low spin super-nucleophyle
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Reactions catalyzed by B,, coenzyme

mutase
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Enzyme R; R, R,
Diol CH, OH OH
dehydratase
Ethanolamine H NH, OH
deaminase
Glutamate H CH(NH,)COOH COOH
mutase
Glycerol CH,OH OH OH
dehydratase




MethylMalonyl-Coenzyme A-Mutase

(in mammals succinyl-CoA participates in the tricarboxylic acids cycle)

CO-S-CoA

CO-S-CoA
succinil NH;
0O—H—0—b—0 N N/)
Coenzyme A O OH
I _
0=P—0



d’, low spin

Co"-CHA === Co'+TtH,A
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The cleavage of the Co—C is 10'? times faster in the full enzyme
compared to the B,, coenzyme
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Active site and metal cofactors in different classes of
Ribonucleotide—reductases

, Sub-unit 3 A

0...c:". F;L.‘ .,' A JEN
e® ., \

0‘ ’..

Cysteine site of
the radical thiyl \.) CHaAd
in sub-unit o ~°

E. coli la:“ O~re J
disolfur bridge \ /

A\

‘e .:‘:3.. W./\."

Class Il \ Class IV

at.- z*;’



Methylcobalamin: cofactor in Methionine Syntase
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The four domains of Methyonine Syntase

homocysteine

\ .

COO™

S-adenosyl-L-methyonine
methylcobalamin



Methylcobalamin in Cap-Cob: base-off/His-on




Conformational changes in methyonine syntase
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Conformational changes in the Cap sub-domain




The 3 proteins for the uptake and transport of

- Cobalamin
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X-ray structure of TC+Cobalamin (2006)

a-helix domain

Coordination base-on/His-on (on 3)



X-ray structure of IF-

Cobalamin (2007)

o-domain



Comparison between the structures of
TC-Cbl (a) and IF-Cbl (b)




Adduct of IF-Cbl with CUB. 4 receptors of cubilin
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