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ABSTRACT

Probing Crucial amino acids role in Chondroitinase ABCl enzyme
activity and stability by site-directed mutagenesis
Shima Hatamzadeh

Chondroitinase ABC | is an112Kba bacterial enzyme with 997 amino acid that bg$oto
chondroitinase family. This enzyme is a GalAG (gadaaminoglycan) depolymerizing lyase
with a broad-specificity and depolymerizes a varief GAG substrates, including C4S
(chondroitin  4-sulphate), DS (dermatan sulphateRS C(chondroitin 6-sulphate) and
hyaluronic acid byB-elimination reaction. In Previous studies clonargd expression of the
enzyme have been done successfully in BL-21. TBigeensional structure analysis with x-
ray crystallography suggested that the enzyme hie tmajor domains. cABC | enzyme
promote neural system regeneration by degrading Gldis followed by decreasing CSPGs
inhibitory effect so there is a wide range of apgion of the enzyme in medicine. Despite
clinical importance of cABC ljn-vivo application of this enzyme has been limited by its
thermal sensitivity as reported previously. Sevempproaches have been employed to
increase the stability of enzymes, including cheinmodification, utilization of stabilizing
additives, mutagenesis and immobilization of theyere. In order to investigate the effect of
protein engineering on cABC | stabilization, thegent study was conducted. The mutations
were designed and Pro486 and Pro485 residues weésgtiged. Thermal stability studies
were carried out in three temperatures; -20 C°,°4a@ 40 C°. Pro486Ala showed more
thermal stability, as predicted before. We also estigated kinetic and structural
characteristics of the enzyme. Only one of MutatjdAro486Ala was characterized because
other mutations were failed to produce a transfotméth meaningful activity. The activity
was increased in Pro486Ala as kinetic parameteraath. This mutated enzyme also revealed
more substrate affinity. Structural studies wengied out through fluorescence and circular
dichroism. Finally we find out that Pro486Ala hadna activity and stability in comparison
with the native enzyme.

Key words: stability, site-directed mutagenesisivatg , Chondroitinase ABC |
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Glycosaminoglycan Basic Disaccharide Potential M odifications

Chondroitin sulfate

-GlcA-B(1,3)-Gal Nac$(1,4)

4-0 or 6-0O sulfation

Dermatan sulfate

-ldoA-a (1,3)-Gal Nac$(1,4)-or
-GlcA-B(1,3)-Gal Nac$(1,4)

2-0, 4-0O, and 6-0 sulfation

Heparin

-ldoA- 7 (1,4)-Gal Nac“ (1,4)-

N-deacetylation / N-sulfation, C5 epimerization
2-0, 3-0, and 6-0 sulfation

Heparan sulfate

-GlcA-B(1,4)-Gal Nac-a (1,4)- or
-ldoA- 4 (1,4)-Gal Nac-9 (1,4)-

N-deacetylation / N-sulfation, C5 epimerization
2-0, 3-0, and 6-0 sulfation

Hyaluronic acid

GlcA-B(1,3)-Gal Nac$(1,4)-

No modifications

Keratan sulfate

-Gal$(1,4)-Gal Nac$(1,3)-

6-0 sulfation
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