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The B. subtilis spoIISA gene en codes a 248-res i due pro tein
con tain ing three pre dicted transmembrane do mains [2]
with the last two-thirds of pro tein be ing lo cated in the cy to -
plasm. The spoIISB gene codes for a hy dro philic 56-res i -
due pro tein. None of these pro teins shares any sequentional 
sim i lar ity to a pro tein of known func tion, pro vid ing no clue 
to their func tion and evo lu tion ary or i gin. The spoIISB
trans la tion start codon over laps the spoIISA trans la tion
stop codon what is a strong in di ca tion that the two genes
con sti tute an operon [1].

A null mu ta tion in spoIISB leads to the strong
sporulation de fect, whereas dis rup tion of ei ther spoIISA or
whole spoIIS lo cus has no ef fect on sporulation. Al to -
gether, this facts in di cates that a) SpoIISA pre vents nor mal
pro gres sion of the sporulation pro cess; b) SpoIISB neu tral -
izes the ac tion of SpoIISA; and c) spoIIS lo cus does not
play es sen tial role in sporulation pro cess. The strain car ry -
ing the spoIISB null al lele does not ex hibit any ob vi ous de -
fect dur ing ex po nen tial growth. This im mu nity of
ex po nen tially grow ing cells to the ab sence of SpoIISB most 
likely re flects the ex is tence of a thresh old con cen tra tion
be low which SpoIISA does not sig nif i cantly im pair cell vi -
a bil ity, since the in duced ex pres sion of ad di tional spoIISA
gene copy led to rapid drop in optipcal den sity of ex po nen -
tial phase cell [1]. 

Since it has struc tural fea tures of an in te gral mem brane
pro tein, SpoIISA could act as a holin and al low some
endolysin to gain ac cess to the peptidoglycan [3]. Lo cal
solubilization of the cell wall would lead to mem brane dis -
rup tion and con se quently to the large plasmolysis zones
which were ob served by elec tron mi cros copy [1]. How -
ever, SpoIISA does not show any sim i lar ity to known
holins and is sig nif i cantly larger than holins iden ti fied so
far [3]. It is there fore quite pos si ble that the cy to plas mic
mem brane it self is the tar get of the toxic ac tion of SpoIISA.

In our work we over-ex pressed cytosolic part of
SpoIISA His-tag fu sion pro tein to gether with in tact
SpoIISB pro tein in Esch e richia coli. The both pro teins
were pu ri fied us ing sin gle step metal che late af fin ity chro -
ma tog ra phy, and there fore iso lated pro teins formed sta ble
com plex, which in di cates their spe cific in ter ac tions. The
gel fil tra tion and elec tro pho re sis ex per i ments showed that
the most abun dant form of the com plex is oligomer con sist -
ing of two SpoIISA and two SpoIISB mol e cules. This ob -
ser va tion con firms the re sults gain us ing ge netic
complementation ex per i ments, which pre dicted that
SpoIIA acts as an oligomer [1]. The pu ri fied 
SpoIISA-SpoIISB pro tein com plex was used for crys tal li -
za tion tri als. 
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Pyranose 2-oxidase (P2O, EC 1.1.3.10), a fun gal
periplasmic homotetrameric flavoprotein (~300 kDa), has
re ceived in creased at ten tion due to its po ten tial an a lyt i cal
and bio tech no log i cal ap pli ca tions [1]. This en zyme cat a -
lyzes C-2/C-3 ox i da tion of nu mer ous sug ars to their cor re -
spond ing dicarbonyl de riv a tives (aldos-2-uloses or
glycosid- 3-uloses), ac com pa nied with the re duc tion of
flavin ad e nine dinucleotide (FAD), an oblig a tory co fac tor.
P2O has a great bio tech no log i cal po ten tial as a cat a lyst in
the key step of C-2 ox i da tion of D-glu cose and D-galactose 
in the pro duc tion of mod ern low-ca lo ric sweet en ers
D-fruc tose and D-tagatose.

Our re search on the fun gal pyranose oxidase fol lowed
three sub jects. The first one was the study of the en zyme
sub strate spec i fic ity and char ac ter iza tion of its re ac tion
prod ucts by spec tral anal y ses (NMR, FAB mass spec trom -
e try) [2,3]. Fur ther, we ap plied MALDI mass spec trom e try
with post-source de cay (PSD) anal y sis to de ter mine se -
quence seg ments suit able for de sign ing PCR prim ers for
clon ing cDNA cor re spond ing to the P2O gene [4]. Fi nally,
we elu ci dated the struc ture of the P2O flavin-bind ing do -
main, which is of im por tance for un der stand ing the en zyme 
re ac tion mech a nisms and pos si ble op ti mized ap pli ca tion.
The com bi na tion of PSD-MALDI MS and electrospray ion 
trap mass spec trom e try (ESI IT-MS) on the iso lated
flavopeptide iden ti fied flavo peptide se quence, flavin type
and flavin link age site. The type of the aminoacyl flavin co -
va lent link was de ter mined by NMR spec tros copy re sult ing 

in the struc ture STXW with X = 8a­(N3­histidyl)-FAD [5]. 
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Study of mem brane pro teins in their na tive en vi ron ment is
re stricted from the com plex ity of na tive mem branes, in ter -
fer ence with other mem brane con stit u ents and other re ac -
tions. To un der stand or ga ni za tion of the bi o log i cal
mem branes and the in ter ac tion-tak ing place be tween pro -
teins, lipids and vari able co factors, ar ti fi cial mem branes
are very use ful. The PsbH pro tein is as so ci ated with the re -
ac tion cen tre of PSII in higher plants, al gae and cyano -
bacteria. In our study psbH gene from cyano bac terium
Synechocystis sp. PCC 6803 was cloned into a plasmid ex -
pres sion vec tor, which al lowed a syn the sis of the PsbH
pro tein as a glutathione-S transferase (GST) fu sion pro tein
in E. coli BL21(DE3) cells. Al though the ex act role of the
pro tein PsbH is not clear, it seems to be im por tant for the
struc ture and func tion of photosystem II. These struc tural
and func tional role could be closely as so ci ated with lipidic
en vi ron ment sur round ing the pro tein. More over the pro tein 
could bind some co factors e.g. pig ments or in lit er a ture
men tioned car bon di ox ide [1].

Lipids were ex tracted from Synechocystis sp. PCC
6803 us ing method of Bligh and Dyer [2]. Ex tracted lipids
were used to pre pare liposomes by re versed phase evap o ra -
tion. The de ter gent me di ated re con sti tu tion was per formed
ac cord ing to Lévy et al. [3]. In ter ac tion of lipids and other
bound com pounds was mon i tored by mea sure ment of
circual dichroism. In ter ac tion of chlorophyls and pro tein
was de tected by low tem per a ture flu o res cence.
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In this pa per we sum ma rize our pre vi ous work on the cat a -
lytic part of Na+/K+-ATPase. The nu cle o tide-bind ing do -

main of the a sub unit of mouse brain of Na+/K+-ATPase
was ex pressed and iso lated from Esch e richia coli cells.
The sec ond ary struc ture of the ex pressed do main was ex -
per i men tally de ter mined by UV cir cu lar dichroism and
Raman spec tros copy. By com puter mod el ing was gen er -
ated a three-di men sional model with and with out docked
ATP and pre dicted amino ac ids in volved in the ATP bind -
ing site. ATP bind ing of wild type was fol lowed by Raman
dif fer ence spec tros copy and point mu tants were mea sured
by flu o res cence spec tros copy with TNP-ATP. The set of
eight amino ac ids res i dues was iden ti fied to form the com -
plete ATP rec og ni tion site.
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Haloalkane dehalogenases are bac te rial en zymes cat a lyz -
ing cleav age of the car bon-halo gen bond of halogenated
aliphatic com pounds by a hydrolytic mech a nism. Im prove -
ment of cataytic prop er ties of these en vi ron men tally im -
por tant en zymes can be reached by ap pli ca tion of
non- re com bi nant di rected evo lu tion techniqes [1,2] or re -
com bin ing sev eral ho mol o gous genes [3].
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