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Past years brought up an in for ma tion ex plo sion of nu -
cleic acid (NA) struc tures, mainly due to X-ray crys tal -
log ra phy of large RNA mol e cules as ri bo somal par ti cles
or var i ous ribozymes. Sev eral re search groups in clud ing
ours have sys tem at i cally an a lyzed conformational space
of RNA [1] and DNA [2]. These stud ies have laid firm
foun da tion of de scrip tion of NA struc tures at de tailed
dinucleotide level. Here we dis cuss the main fea tures of
ob served RNA and DNA con form ers and com pare
conformational be hav ior of RNA and DNA nu cleo tides. 

Both DNA and RNA oc cur mostly in right-handed
dou ble he li cal forms, DNA in the B-form and RNA in
the A-form. The vast ma jor ity of DNA dinucleotides
form a bun dle of sim i lar con form ers, which trans form to
one an other in an al most con tin u ous fash ion. A num ber
of B-type con form ers con cen trate around the “ca non i -
cal” B-DNA, called BI and they trans form by grad ual
tor sional ro ta tions to an other ma jor B-form, so called
BII-DNA, and to the A-DNA form. B and A forms are
con nected via sev eral A-to-BI sub-states with mixed
struc tural prop er ties in clud ing sugar puck ers in ter me di -
ate be tween the ma jor C2’-endo and C3’-endo as
O4’-endo and C1’-exo puck ers. Bimodality of sugar
puck ers clearly pro nounced in RNA is not ob served in
DNA and deoxyribose un der goes plas tic, al most con tin -
u ous trans for ma tion. The whole re gion B- and A-DNA
con form ers can be re garded as one broad right handed
dou ble he li cal form. 

Sev eral con clu sions re gard ing se quence pref er ences
for cer tain DNA con form ers, as a pref er ence of YR steps 
for adopt ing the BII-form, high pro pen sity of the CG
step for mixed A/B con for ma tions, can be drawn and
will be dis cussed in greater de tail. Shown will also be
how wrap ping of DNA around histone pro teins in a
nucleosome-core par ti cle is at tained by a fairly reg u lar
al ter ation of BI and BII con form ers, oc ca sion ally sub sti -
tuted by de formed BI or com bined B/A con form ers 

In con trast to DNA, widely di verse RNA con for ma -
tions seem to form iso late is lands in the conformational
space. The ex tra hy dro gen bond do nor and ac cep tor, the
hydroxyl -O2’H at the ribose ring, sta bi lizes con for ma -

tions that lead to bulges, loops, and con se quently to RNA
mol e cules glob ally folded in three di men sional space. When
RNA is dis rupted from its most sta ble AI form, it “jumps” to
con for ma tions in com pat i ble with the rigid right handed he lix. 
DNA, with its nu mer ous, closely re lated con form ers, is
“soft”, whereas RNA, with fewer, but conformationally very
dif fer ent, con form ers, is “rigid” but “brit tle”.  The def i ni tion
of iso lated RNA con form ers [2], cur rently with about fifty
dis tinct ‘rotamers’, al lows for for mu la tion of clas si fi ca tion
schema. The two-let ter schema pro posed by Rich ard son et al
[2] is based on ap prox i mate val ues for all 7 tor sion an gles

d-e-z-a-b-g-d be tween two ribose sug ars; the first part of
the mod u lar con former name is based on val ues of tor sions

d-e-z, used are num bers, the other part, de scribed by let ters,

is based on a-b-g-d. Sugar-to-sugar unit in the most fre -
quent RNA con for ma tion, A-form, is de scribed as 1a. An ad -
van tage of the schema is that it can be used in RNA struc tural
bioinformatics. The tw-char ac ter back bone con former names
can be al ter nated with the base se quence to pro vide an in for -
ma tion-rich string de scrip tion of the com bined lin ear se -
quence and struc ture in RNA mol e cules. For in stance the
UNCG tetraloop [3] can be de scribed by the mod u lar string
N1aU1zN2[C6nG1aN. 
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Haloalkane dehalogenases (EC 3.8.1.5) are mem bers of the

a/b- hydrolase fold fam ily and cat a lyze hydrolytic con ver -
sion of a broad spec trum of hy dro car bons to cor re spond ing
al co hols [1]. These en zymes are po ten tially im por tant bio -
catalysts for in dus trial and bioremediation ap pli ca tions.
Be sides a wide range of haloalkanes, DhaA can slowly con -
vert se ri ous in dus trial pol lut ant 1,2,3-trichloropropane
(TCP) [2]. Three mu tants marked as DhaA04, DhaA14 and
DhaA15 were con structed to study im por tance of tun nels
con nect ing bur ied ac tive site with the sur round ing sol vent
for the en zy matic ac tiv ity. 

All mu tant pro teins were crys tal lized us ing a sit ting-
 drop va por-dif fu sion tech nique [3]. Grow con di tions were
op ti mized [4] and crys tals were used for syn chro tron dif -
frac tion mea sure ments at the beamline X11 of a DORIS
stor age ring at the EMBL Ham burg Out sta tion.

Dif frac tion data for DhaA04, DhaA14 and DhaA15 mu -
tants were col lected to the high res o lu tions of 1.23 C, 0.95 C
and 1.15 C, re spec tively. Crys tals of DhaA04 be long to the
orthorhombic space group P212121 while crys tals of sec ond
two mu tants DhaA14 and DhaA15 to the triclinic space
group P1. The known struc ture of the haloalkane dehalo -
genase from Rhodococcus spe cies (PDB code 1bn6) [5] was 
used as a tem plate for the mo lec u lar re place ment. Cur rently, 
struc tures of the DhaA mu tant pro teins are in the pro cess of
be ing fur ther re fined and in ter preted.
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The three-di men sional struc ture of en zyme beta- galacto -
sidase from an Ant arc tic bac te rium Arthrobacter sp. C2-2
with bound in hib i tor has been de ter mined at a res o lu tion of
2.2 C. 

The en zyme b-galactosidase (EC 3.2.1.23) be longs to
the en zyme class called glycosylases which cat a lyze the
hy dro ly sis of the ter mi nal beta-D-galactosyl of beta-D-
 galactosides. It is at trac tive for re search and in dus try be -
cause of its wide range of bio tech no log i cal ap pli ca tions (to
treat lac tose in tol er ance, to pre vent crys tal li za tion in sweet
prod ucts, to in crease its sweet en ing power, to sim plify fer -
men ta tion dur ing pro duc tion of soured milk prod ucts, to
mod ify the freez ing point of ice creams, etc.). 

The psychrotrophic bac te rium Arthrobacter sp. C2-2
was iso lated in the Ant arc tic area and this en zyme is ac tive
at low tem per a ture, which is in ter est ing prop erty for food

pro cess ing ap pli ca tions. Un like, more known b-galacto -
sidase from Esch e richia coli, which form tetra mers, the

b-galactosidase from Arthrobacter sp. C2-2 forms
hexamers with mo lec u lar weight of 660 kDa. Each mono -
mer con sists of five do mains and con tains 1023 res i dues.
The ac tive site is lo cal ized in the TIM bar rel do main in the
cen ter of each mono mer.  The ac tive site con tains the pair
of cat a lytic res i dues Glu442 and Glu521. The mol e cule of
galactonolactone was found locked in the deep bind ing
mode near the cat a lytic res i dues Glu442 and Glu521. Un -
doubt edly, the po si tion of in hib i tor closely sim u lates the
tran si tion state of galactose be fore the sec ond step of en zy -

matic re ac tion (i.e. the re lease of prod uct or the
transglycosylation re ac tion). 

X-ray dif frac tion data were col lected at the source of
syn chro tron ra di a tion ESRF in Grenoble. The data were
pro cessed us ing HKL-2000. The crys tal be longs to space
group P21 with unit cell pa ram e ters a = 140.3 C, b = 205.5

C, c = 140.5 C, a = b = 90°, g = 102.5°. The struc ture is re -
fined by REFMAC. 
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Až do roku 1972, kdy pánové F. de Bergevin a M.Brunel
[1] poprvé experimentálnì pozorovali magne tický pøís -
pìvek rozptylu rtg. záøení, bylo urèení magnetické
struktury látek doménou rozptylu neutronù. Neutrony mají
pro studium magnetismu, resp. magnetických struktur
velmi vhodné vlastnosti - zejména vlastní magnetický mo -
ment (spin).  Energie neutronù používaných pro rozptylové 

experimenty (~1-100 meV) je srovnatelná s energií

excitací v pevných látkách, napø. fononù, magnonù, exci -
tonù a pod. Jsou tedy velmi vhodné i pro inelastické expe -
rimenty. Dnes už máme více možností jak studovat
magnetické vlastnosti látek. Jaké požadavky máme na
záøení, vlnìní, vhodná pro studium magnetismu? 
Požadujeme:

• vhodnou vlnovou délku
• citlivost k magnetickému uspoøádání


