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the spe cific ac tiv i ties of all pre pared en zymes were de ter -
mined for twelve dif fer ent sub strates (1-chlorobutane, 1-
 chloro hexane, 1-bromobutane, 1-iodobutane, 1,2-di chlo -
ro ethane, 1,2-dibromoethane, 1,3-diidopropane, 
1,2-di chloropropane, 1,2,3-trichloropropane, chlorocyclo -
hexane, bromocyclohexane and 3-chloro-2- methyl 
propene) and sta tis ti cally ana lysed by Prin ci pal Com po -
nent Anal y sis. The first and only im por tant com po nent ex -
plained 45.8% of the data vari ance. Cat a lytic ac tiv ity of
mu tant pro tein cor re lated mainly with the size of amino
acid in tro duced to the po si tion 177.
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Ki netic stud ies in enzymology deals with elu ci da tion of en -
zy matic re ac tion path way, iden ti fi ca tion of re ac tion in ter -
me di ates and with spec i fi ca tion of the steps that limit the
rate of turn over. The ki netic anal y sis of an en zyme mech a -
nism of ten be gins by anal y sis of the steady-state ki net ics.
The steady-state ki netic pa ram e ters, Km and kcat, pro vide in -
for ma tion suf fi cient to de scribe a min i mal ki netic scheme.
Con clu sions that can be de rived by steady-state anal y sis
are con sid ered pre lim i nary. Be cause the steady-state ki -
netic pa ram e ters are com plex func tions of all the re ac tions
oc cur ring dur ing en zy matic ca tal y sis, in di vid ual re ac tion
steps are bur ied within these terms and can not be re solved.
These lim i ta tions are over come by ex am i na tion of the re ac -
tion path way by tran sient ki netic meth ods, where the en -
zyme is ex am ined as a stoichiometric re ac tant, al low ing
in di vid ual steps in path way to be es tab lished by di rect mea -
sure ment. Steady-state and tran sient-state ki netic stud ies

com ple ment each other in elu ci da tion of en zy matic re ac -
tion path way. Anal y sis in the steady-state should be a pre -
lude to the proper de sign and in ter pre ta tion for more
de tailed tran sient-state ex per i ments [1]. 

Both steady-state and tran sient-state ki netic meth ods
were ap plied to solve re ac tion path way, to iden tify re ac tion 
in ter me di ate and to spec ify the rate lim it ing step of cat a -
lytic ac tion of haloalkane dehalogenase LinB from bac te -
rial strain Sphingomonas paucimobilis UT26 [2]. Steady-
state ex per i ments in volved di rect mon i tor ing of LinB ac -
tiv ity by iso ther mal ti tra tion cal o rim e try and ini tial rate of
prod uct for ma tion mea sure ments by gas chro ma tog ra phy.
Tran sient-state ki net ics used stopped-flow flu o res cence
and rapid-quench-flow tech niques. Ad di tional steady-state 
in hi bi tion ex per i ments and tran sient-state bind ing ex per i -
ments were em ployed to find out leav ing abil ity of both
prod ucts (a ha lide and a al co hol) dur ing dehalogenation re -
ac tion.

The re sults showed that ex port of prod ucts as well as
im port of sub strates into the ac tive site of LinB are fast pro -
cesses reach ing rapid equi lib rium. This fast ex change of
the lig ands be tween the ac tive site and bulk sol vent can be
ex plained by wide open ing of the en trance tun nel and large
ac tive site of LinB. In con trary, the re lease of the ha lide ion
from nar row ac tive site af ter the re ac tion was found to be
slow rate lim it ing step for an other haloalkane dehalo -
genase, en zyme DhlA from Xanthobacter autotrophicus
GJ10 [3]. The ac tual cleav age of the car bon-halo gen bond
was found to be fast step in both en zymes.

The rate of cleav age of C-Br bound is faster than cleav -
age of C-Cl bound, which is in agree ment with bro mide be -
ing a better leav ing group in biomolecular nucleophilic
sub sti tu tion than chlo ride.  This ob ser va tion cor re lates with 
the lower af fin ity of LinB for chlo ride com pared to bro -
mide. Fur ther the re sults con firmed, that the re ac tion pro -
ceeds via a co va lent alkyl-en zyme in ter me di ate. Us ing
bromocyclohexane, chlorocyclohexane and 1-chloro -
hexane as model sub strates, hy dro ly sis of this in ter me di ate
was found to be the slow est step in the cat a lytic cy cle of
LinB. The alkyl-en zyme com plex was highly ac cu mu lated
due to the fast dehalogenation step fol low ing the slow hy -
dro ly ses of this in ter me di ate. The study pro vides a ba sis for 
the anal y sis of ki netic steps in hy dro ly sis of en vi ron men -
tally im por tant sub strates by the ac tion of LinB.
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