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Mechanism of alcohol 
dehydrogenase. Note that the 
Zinc atom is coordinated in the 
active site by Cys-174, Cys-46 
and His-67, however, these 
residues were left out of the 
mechanism to emphasize the 
active residues. 



ADH is an oxidoreductase enzyme that oxidizes alcohol 
to acetaldehyde while subsequently reducing an 
NAD+ cofactor to NADH. A Zn2+ atom is coordinated in 
the active site by Cys-174, Cys-46 and His-67 and 
functions to position the alcohol group of ethanol in 
the active site. Ser-48 and His-51 function similarly to a 
catalytic dyad, acting as a charge-relay network to help 
deprotonate the ethanol and activate it to be oxidized 
to the aldehyde. Before ethanol enters, a water 
molecule is initially positioned in the active site, but 
dissociates when the ethanol enters. At the end of the 
mechanism, water again enters the active site when the 
oxidized substrate—acetaldehyde—leaves  



Alcohol dehydrogenase (ADH) is located in 
the cytosol of stomach and liver cells and 
functions as the main enzyme for alcohol 
metabolism . ADH has a low Km and 
becomes saturated, reaching its Vmax, even 
at low concentrations of ethanol. Therefore, 
the enzyme appears to show zero-order 
kinetics because once the enzyme is 
saturated, the reaction rate is no longer 
dictated by the concentration of the 
ethanol  







The active site of alcohol dehydrogenase includes a serine, a histidine, an 
isoleucine and a zinc stabilized by two cysteines, and a histidine. 

The active site includes a zinc, serine, hisitidine, 
isoleucine, and cysteine 



The alcohol and NAD are connected to the 
enzyme with the isoleucine and zinc 



Histidine removes a hydrogen from NAD, which in turn 
removes a hydrogen from serine, which removes the 
hydrogen from the alcohol 



The products of step 1 includes a NAD molecule 
and the alcohol without a hydrogen on the 
oxygen 



In step 2 the hydrogen is removed from the 
carbon and put onto NAD, forming NADH, 
also the carbon oxygen double bond is 
formed. 



We end up with an aldehyde and NADH 



RIBOZYME 



A ribozyme (Ribonucleic acid 
enzyme) is an RNA molecule that  is 
capable of performing specific 
biochemical reactions similar to the 
action of protein enzymes 



























Reactions naturally catalysed by RNA. Two sequential trans esterification reactions 

catalysed by group I. (A) ... 
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Figure 1. Reactions naturally catalysed by RNA. Two sequential 

transesterification reactions catalysed by group I. (A) ... 

https://doi.org/10.1093/nar/gkz737










Reactions naturally catalysed by RNA. Two sequential transesterification 

reactions catalysed by group I. (A) and group II (B) introns in cis. These result in 

joined exons and linear and lariat introns, respectively. RNA hydrolysis catalysed 

in trans by the M1 RNA subunit of bacterial RNase P. (C) results in a phosphate 

containing 5′ end of the mature tRNA as the 3′ cleavage product (3′ P) and a 3′ 

hydroxyl group at the 5′ cleavage product (5′ P). Small nucleolytic ribozymes 

undergo transesterification reactions in cis (D), in which a specific 2′-hydroxyl 

attacks the neighbouring 3′,5′-phosphodiester bond. This results in a 2′,3′-cyclic 

phosphate and a 5′ hydroxyl at the 5′ and 3′ cleavage products, respectively. (E) 

Peptide bond formation catalysed in the ribosomal peptidyl transferase centre. 

This figure was adapted from (163). 
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Charge relay network  



The serine in the triad is much more reactive then other serines 
in the protein. The serine hydrosyl is normally protonated at 
neutral pH, but in the enzyme Ser-195 (Ser-221) is hydrogen-
bonded to His-57 (His-64), which is further hydrogen-bonded to 
Asp-102 (Asp-32). These three amino acids are often referred to 
as a catalytic triad. 

 
As the serine oxygen attacks the carbonyl carbon of a peptide 
bond, the hydrogen-bonded His functions as a general base to 
abstract the serine proton, and the negatively charged Asp 
stabilizes the positive charge that forms on the His residue. This 
prevents the development of a very unstable positive charge on 
the serine hydroxyl and increase its nucleophilicity. The residues 
of the catalytic triad form a charge-transfer relay network. 
 


