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FIRST TWENTY YEARS OF DISCUSSIONS IN STRUCTURAL MOLECULAR BIOLOGY

Bohdan Schnei der

In sti tute of Bio tech nol ogy of the Czech Acad emy of Sci ences, CZ-25250 Vestec, Czech Re pub lic

I will tell you what are my mem o ries of twenty years of
Dis cus sions in Struc tural Mo lec u lar Bi ol ogy. I will try to
ex plain the great est mys ter ies of this con fer ence: why in
March, why in Sat ur day, why in Nové Hrady? I will also
show pro grams, lists of par tic i pants, ab stracts from the his -
tor i cally first meet ings. These ex isted as html pages
(Internet, yes!) and I found most of them be gin ning with

the files from the first year in 2002. I also have pic tures
from some years and se lected ones will be pre sented in
spite of GDPR. PDB per mit ting, I plan to show (surely
grow ing) num bers of ex per i men tal struc tures Made in
Czech Re pub lic and com ment on chang ing fo cus from a lot 
of com puter mod el ing at the be gin ning to mostly ex per i -
men tal struc tural bi ol ogy in re cent years.
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STRUCTURAL CHARACTERIZATION OF INFLUENZA A POLYMERASE PA SUBUNIT
DOMAINS IN COMPLEX WITH NOVEL INHIBITORS

K. Radilova1, M. Kral1,2, T. Kotacka1,2, R. Reiberger1, J. Brynda1, V. Zima1,3, J. Hejdanek,
J. Konvalinka1,4, A. Machara1, M. Kozisek1

1In sti tute of Or ganic Chem is try and Bio chem is try of the Czech Acad emy of Sci ences, CZ
 2First Fac ulty of Med i cine, Charles Uni ver sity, CZ

 3De part ment of Or ganic Chem is try; Fac ulty of Sci ence, Charles Uni ver sity, CZ
 4De part ment of Bio chem is try, Fac ulty of Sci ence, Charles University, CZ

In flu enza RNA-de pend ent RNA poly mer ase is a hetero -
trimeric com plex and has an es sen tial role in the vi rus life
cy cle. It is re spon si ble for vi ral rep li ca tion and tran scrip -
tion. One of its sub units, the PA, in ter acts with the PB1
sub unit via a cru cial pro tein-pro tein in ter ac tion at its C-ter -
mi nus. This 310 he lix-me di ated intersubunit in ter ac tion is
re quired for the whole heterotrimer as sem bly (Fig. A) [1,
2]. The 14 amino ac ids long pep tide from the PB1 N-ter mi -
nus was iden ti fied as a nanomolar in hib i tor of the PA-PB1
pro tein-pro tein in ter ac tion [3]. Fur ther more, the pep tide
ar ray iden ti fied sev eral in tro duced mu ta tions as ben e fi cial
for pep tide bind ing, though with out an X-ray struc ture [4].
We have struc tur ally and ther mo dy nam i cally char ac ter ized 
the PA C-ter in ter act ing with op ti mized min i mal pep -
tide-based in hib i tors de rived from the PB1 N-ter mi nus
(Fig. B). Ad di tion ally, the N-ter mi nal do main of PA con -
tains the ac tive site for endonuclease. A key char ac ter is tic
of endonuclease in hib i tors is their abil ity to bind to Mn2+

and Mg2+ ions that are em bed ded in the cat a lytic site of the
en zyme. We have ex plored the in hib i tory po tency of
flavonoids and their de riv a tives against the endonuclease
do main [5, 6]. Us ing X-ray pro tein crys tal log ra phy, we
have de scribed the bind ing modes of those in hib i tors in the
PA endonuclease ac tive site (Fig. C). Us ing two dif fer ent
as says and struc tural anal y sis, we have been able to iden -
tify and char ac ter ize the mo lec u lar mode of ac tion of
flavonoids in cells in fected with the in flu enza vi rus. We
have suc cess fully iden ti fied the tar get pro tein of these
com pounds, which are com monly used as sup ple ments
dur ing in flu enza vi ral in fec tions.
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This work was sup ported by the Eu ro pean Re gional De vel -
op ment Fund, OP RDE, Pro ject: “Chem i cal bi ol ogy for

Fig ure A.

Fig ure B.
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drug ging undruggable tar gets (ChemBioDrug)" (No.
CZ.02.1.01/0.0/0.0/16_019/0000729) and the Eu ro pean
Un ion - Next Gen er a tion EU, The pro ject Na tional In sti -

tute of Vi rol ogy and Bac te ri ol ogy (Programme EXCELES,
ID Pro ject No. LX22NPO5103).
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X-RAY STRUCTURES OF (S)-ENANTIOSELECTIVE HALOALKANE DEHALOGENASE
DmmarA FROM MYCOBACTERIUM MARINUM REVEAL A NEW MODE OF

HOMODIMERIZATION THAT IS ATYPICAL FOR THIS ENZYME FAMILY

K. Šnajdarová1, S. M. Marques1,2, J. Damborský1,2, D. Bednáø1,2, M. Marek1,2

1Loschmidt Lab o ra to ries, De part ment of Ex per i men tal Bi ol ogy and RECETOX, Fac ulty of Sci ence, Masaryk
Uni ver sity, Kamenice 5, Bld. A13, 625 00 Brno, Czech Re pub lic

2In ter na tional Clin i cal Re search Cen ter, St. Anne’s Uni ver sity Hos pi tal Brno, Pekarska 53, 656 91 Brno,
Czech Re pub lic

517805@mail.muni.cz

Haloalkane dehalogenases (HLDs) are a fam ily of a/b-
 hydrolase fold en zymes that em ploy SN2 nucleophilic sub -
sti tu tion to cleave the car bon-halo gen bond in di verse
chem i cal struc tures, the bi o log i cal role of which is still
poorly un der stood. Their most im por tant bio tech no log i cal
ap pli ca tions in clude (i) biodegradation of pol lut ants such
as 1,2-dichloroethane or 1,2,3-trichloropropane, (ii) de -
con tam i na tion of the war fare agent yperite, (iii) pol lut ant
biosensing and (iv) HaloTag cell im ag ing [1, 2]. Atomic-
 level knowl edge of both the in ner or gani sa tion and supra -
mo lecu lar complexation of HLDs is thus cru cial to un der -
stand their cat a lytic and non-cat a lytic func tions.

Re cently, da ta base min ing searches iden ti fied a new
haloalkane dehalogenase, DmmarA, en coded in the ge -
nome of a waterborne patho genic bac te rium My co bac te -

rium marinum M. In our work, crys tal lo graphic struc tures
of this (S)-enantioselective en zyme were de ter mined at 1.6
and 1.85 C res o lu tion. The struc tures show a ca non i cal

aba-sand wich HLD fold with sev eral un usual struc tural
fea tures. Mech a nis ti cally, the atyp i cal com po si tion of the
pro ton-re lay cat a lytic triad (aspartate-histidine-aspartate)
and un com mon ac tive-site pocket re veal the mo lec u lar
specificities of cat a lytic ap pa ra tus that ex hib its a rare
(S)-enantiopreference of this en zyme fam ily. Ad di tion ally,
the struc tures re veal a pre vi ously un ob served mode of
homodimerization, which is pre dom i nantly me di ated
through unique L5-to-L5 loop in ter ac tions. This homo -
dimeric as so ci a tion in so lu tion is con firmed ex per i men -
tally by data ob tained from small-an gle X-ray scat ter ing.

Fig ure C.


