
pris ing a cen tral rod do main (ap prox i mately 2 000 A long)
flanked by N- and C- ter mi nal glob u lar do mains. Each of
these do mains con tains sev eral subdomains to which bind -
ing sites for var i ous in ter ac tion part ners have been mapped. 
Actin-bind ing do main (ABD) of plectin is lo cated in prox -
im ity to its N-ter mi nus. It con sists of two so called calponin 
homology (CH) 1 and 2 subdomains. 

Crys tals of the plectin ABD were grown by the hang ing 
drop dif fu sion method. Mod i fi ca tion of crys tal li za tion con -
di tions re sulted in two crys tal forms. Data from crys tal
form I (P21) were col lected at room tem per a ture to 2.0 A
res o lu tion and from crys tal form II (P212121) at cryo tem -
per a ture to 2.2 A res o lu tion on the EMBL beamlines at the
DORIS stor age ring, DESY Ham burg. The struc ture was
solved by mo lec u lar re place ment method us ing utrophin
ABD (PDB code 1QAG) as search model. Struc tures of
both crys tal forms were re fined with the pro gram
REFMAC5. Re com bi nant mol e cule of the plectin ABD is
an a pro tein con sist ing of 245 res i dues which form 11 he li -
ces. The struc ture is al most iden ti cal with the fimbrin ABD
in spite of rel a tively low amino-acid se quence iden tity
(23 %) and dif fers from those of utrophin and dystrophin
mainly in ori en ta tion of CH1 and CH2 subdomains. 
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 1,2,3-trichloropropane (TCP) is a toxic syn thetic chlo ri -
nated hy dro car bon known to oc cur nat u rally. TCP is re sis -
tant to bi o log i cal and chem i cal deg ra da tion and is of ten
found as a wa ter pol lut ant. Ther mo dy nam ics cal cu la tion
shows that aer o bic min er al iza tion of TCP could pro vide
suf fi cient en ergy to sus tain mi cro bial growth. The
haloalkane dehalogenase (DhaA) from Rhodococcus sp.
m15-3 hydrolyzes car bon-halo gen bonds in a wide range of 
haloalkanes, in clud ing TCP, to the cor re spond ing (halo)al -
co hol, re leas ing ha lide ions. Re cently a way how to im -
prove DhaA en zyme to uti lize TCP as a sub strate by
dou ble-point mu ta tion (C176Y+Y273F) has been pro -
posed by Bosma et al. [1].

The goal of the work was to ex plain by mo lec u lar mod -
el ing why is the mu tated en zyme more ef fec tive than wild
type DhaA. The mo lec u lar dy nam ics method was used to
pro duce six 1 ns-long sim u la tions; three of them with the
DhaA wild-type in com plex with TCP in tree dif fer ent
bind ing modes TCP(bm1), TCP(bm2), and TCP(bm3) and
three of them with C176Y+Y273F dou ble mu tant of
DhaA.. The bind ing mode TCP(bm1) cor re sponds to
dehalogenation from Cb atom, while the bind ing modes
TCP(bm2) and TCP(bm3) re lates to the dehalogenation
from ei ther Ca atom.

Both sim u la tions of wt/TCP(bm1) and C176Y+
Y273F/TCP(bm1) show that the dehalogenation from Cb is
not pos si ble, due to a steri cal hin drance of TCP in the ac -
tive site. More over, TCP changes its bind ing mode from
TCP(bm1) to TCP(bm2) in both these sim u la tions. The
other sim u la tions (wt /TCP(bm2), wt /TCP(bm3), C176Y+
Y273F/TCP(bm2) and C176Y+ Y273F/ TCP(bm3)) show
that TCP fre quently adopts a near at tack con for ma tion
(NAC), i.e. con for ma tion ap pro pri ate for SN2 at tack dur -
ing the whole sim u la tion. Pre lim i nary re sults in di cate that
NAC is more pop u lated in sim u la tion of dou ble mu tant
(see Ta ble 1). 

Ta ble 1: Pop u la tion of NAC for stud ied sys tems. 

Sys tem TCP(bm2) TCP(bm3)

wt-DhaA 20.7 % 6.5 %

C176Y+Y273F-DhaA 28.9 % 11.7 %

 1. T. Bosma, J. Damborský, G. Stucki, D. B. Janssen, Appl.
En vi ron. Microb.. 68 (2002) 3582-3587.
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