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Dur ing and af ter the re al iza tion of the syn chro tron source,
for ma tion of many new groups is ex pected.
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We were wit nesses of a huge in crease of knowl edge about
life sci ences in the last three de cades. We al ready un der -
stand many pro cesses tak ing place in or gan isms on a mo -
lec u lar level. We un der stand many intermolecular
in ter ac tions gov ern ing the im mune re ac tions of or gan ism
against dis eases or par a sites and are be gin ning to un der -
stand dif fer ences be tween pro teins from dif fer ent or gan -
isms and there fore we have tools to de sign new gen er a tion
drugs highly ef fi cient against bac te ria and vi ruses, with out
caus ing any harm to hu man or an i mal health. We un der -
stand better the pro cesses of ag ing, the de ceases causations
and new pos i tive hab its are grad u ally in tro duced into the
daily life of peo ple. The life ex pec tancy in creased by
10–15 years dur ing this pe riod of un der stand ing the prin ci -
ples of life on the mo lec u lar level.

Dif frac tion anal y sis of the struc ture of bi o log i cal
macromolecules uti liz ing syn chro tron ra di a tion is be hind
these changes pos i tively in flu enc ing the qual ity and length
of our lives. The struc ture and func tion of most of bi o log i -
cal mo lec u lar sys tems known to day was elu ci dated us ing
this par tic u lar method. Struc tures de ter mined by pro tein
crys tal log ra phy com prise more than 90 % of all struc tures
de pos ited in the Pro tein Struc ture Da ta base and al most
6 000 new re cords ac cu mu lates each year, most of them
orig i nat ing from syn chro tron ra di a tion sources.

Struc ture bi ol ogy and dif frac tion meth ods

The ne ces sity of syn chro tron ra di a tion for the de vel op ment 
of our knowl edge on the life na ture (from bi ol ogy, ag ri cul -
ture up to med i cine and health care) fol lows namely from
the fact that there is no other method al low ing an ef fi cient
di rect ob ser va tion of such a large mo lec u lar com plexes
with suf fi cient ac cu racy. Thanks to syn chro tron ra di a tion
we can ob serve the spa tial struc ture of mo lec u lar sys tems
com posed of mil lions of at oms and ob serve the in ter play
and co op er a tion of many tenths of macromolecules. This
knowl edge is prin ci pal for un der stand ing a func tion of liv -
ing or gan isms (e.g. elu ci da tion of struc ture and func tion of
ri bo somes). More over, us ing the syn chro tron ra di a tion one 
can achieve such high ac cu racy of mea sure ment that a

trans fer of a sin gle elec tron can be de tected even in large
pro teins ex plain ing thus an im mense in crease of cat a lytic
ef fi ciency seen in en zymes, etc.

Spe cial ex per i ments also al low an im ag ing of the struc -
ture changes tak ing place dur ing the bio chem i cal re ac tion
with a speed higher than it is nec es sary for di rect ob ser va -
tion of most of the bio chem i cal re ac tions (~ 100 ps). In ad -
di tion to quick, re li able and ac cu rate im ag ing of the
struc ture, a spe cial con fig u ra tion of beamline al lows ob ser -
va tion of the dy nam ics of the mo lec u lar sys tems.

The sci en tific use of syn chro tron ra di a tion and ap pli ca -
tions re sult ing from pro tein struc ture anal y sis in in dus try,
med i cine and health care were the rea sons why 17 sources
of syn chro tron ra di a tion have been build in the west ern re -
gion of the Eu ro pean Un ion, thus pro vid ing more than 40
dif frac tion beamlines for ad vanced mea sure ments in this
part of Eu rope.

Con trary to the rap idly grow ing num ber of
synchrotrons in the west ern part of EU, the east ern re gion
of Eu rope (Czech Re pub lic, Po land, Slovakia, Slovenia,
Hun gary, Aus tria, Bul garia, Ro ma nia, Lat via, Es to nia,
Lith u a nia) have no ex per i men tal ar range ment of this type
to date.

Dif frac tion beamlines at the syn chro tron sources
around the world

There are more than 70 sources of syn chro tron ra di a tion
build in 23 coun tries all over the world, most of them in Ja -
pan, EU and USA (see Ta ble 1). 

Synchrotrons have usu ally sev eral beamlines ded i cated 
to the macromolecular crys tal log ra phy (Ta ble 2). A pri or -
ity has the Ad vanced Pho ton Source (APS) in Chi cago with 
18 beamlines spe cial ized on pro tein crys tal log ra phy. The
num ber of ded i cated beamlines is roughly pro por tional to
the num ber of newly pro duced struc tures of
macromolecular com plexes per year. For ex am ple, 45
beamlines in the EU cor re spond to 1700 solved struc tures
and 75 macromolecular beamllines in United States cor re -
spond roughly to 2800 pro tein struc tures solved in the USA 
in 2007. 
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Dif frac tion beamlines at the Cen tral Eu ro pean
Syn chro tron Lab o ra tory

Be cause of ne ces sity of a close co op er a tion be tween the
two beamlines and also sim i lar equip ment re quired in the
ad ja cent lab o ra to ries, the group for mo lec u lar struc ture de -
ter mi na tion is di vided into three parts:

· Macromolecular Struc ture Beamline-1 (MSB-1) 
Lab o ra tory of the com plex mo lec u lar sys tems main tain ing
the op er a tion of beamline MSB-1 sup ports a quick, re li able 
and ac cu rate struc ture de ter mi na tion of large mo lec u lar
com plexes.
Ex per i men tal tech nique: Source of ra di a tion for MSB-1 is 
an undulator op ti mized for the use at the fixed wave length
~ 1 C. The X-ray op tics of fers a di am e ter of the pri mary

beam from 10 to 200 mm with op ti mum for ~ 50 mm. The
pre cise mi cro-diffractometer with more cir cles will al low
for 100% com plete ness of the col lected ex per i men tal data.
Au to mated changer of the liq uid ni tro gen cooled sam ples
pre-pre pared in the stan dard ized Dewar ves sels as sures
quick and safe mount ing and dis mount ing of mea sured

crys tals. Cryocooling and the in-line mi cro scope for sam -
ple cen ter ing are re quired. High speed CCD de tec tor
(read-out time in parts of sec ond) with large de tec tion area
op tion ally al lows a con tin u ous data col lec tion with out use
of the shut ter pro vid ing thus new chal lenges in ac cu racy of
struc ture de ter mi na tion. 

Be cause of rapid de vel op ment in the syn chro tron in -
stru men ta tion, the fi nal de tailed choice of sup pli ers and the
equipment pa ram e ters should be done later.

· Macromolecular Struc ture Beamline-2 (MSB-2)
Lab o ra tory of anom a lous dif frac tion main tain ing the op er -
a tion of beamline MSB-2 is spe cial ized to MAD and SAD
struc ture de ter mi na tion, re li able lo ca tion of ions in
biomacromolecular struc tures, and other spe cial ized tasks.
Ex per i men tal tech nique: Source of ra di a tion for MSB-2 is 
undulator eas ily and re li ably tun able in a range of wave -
lengths 0.6–2.0 C. The X-ray op tics will have the op ti mum

char ac ter is tics for di am e ter of pri mary beam ~ 50 mm at
sam ple. Flu o res cence de tec tors are nec es sary for ex act set -
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Coun t ry In stal lati on site No. Coun t ry In stal lati on site No.

Ger ma ny

BESSY, ELSA Bonn, DELTA
Dort mund, DORIS, PETRA,

ANKA Karl sru he
6 USA

APS Ar go ne IL, CAMD LA, Duke NC,
ALS Ber ke ley CA, SURF-3 NIST MD,
CHESS Itha ca NY, Stan ford CA, Alad din

WI, NSLS I and II Up ton

13

Fran ce
ESRF Gre no ble, SOLEIL St. Au -

bin, LURE Orsayv (clo sed) 3 Ja pan 

Hi roshi ma, Nano-Hana, Ka shiwa (To kio),
SPring-8 (Nishi-Ha ri ma), Kusat su, Oka sa -
ki, Tsu ku ba (Te ras, NIJI II,IV, Pho ton Fac -
to ry, Accum.Ring KEK), Sen dai, Tosu,

Rok ka sho

17

Sweden Lund, MAX I, II, III, IV 4 Rus sia
DELSY Dub na, Si be ria I,II –Moscow,
VEPP 2M, 3, 4M, Si be ria SM (No vosi bir -
sk)

7

De n mark Aar hus 2 Chi na
Be i jing, He fei NSRL (Univ. Sci & Tech. od 

Chi na), Shanghai SSRF }Inst. Nucl. Res.
4

Ita ly ELETTRA Tries te, Fras ca ti 2 Ukrai ne Char kov Pul se Stretcher, Kiev ISI-800 2

GB Di a mond, SRS 2 Jor dan Se sa me 1

Switzerland
SLS Vil li gen (Paul Scher rer In sti -

tu te)
1 In dia In do re 1

Spa in
ALBA Bar ce lo na

(in con structi on)
(1) Bra zil Cam pi nas LNLS 1

Czech Re pub lic
Cen t ral Eu ro pean Syn chro t ron

La bo ra to ry, Brno (pro ject only)
0

South

Ko rea
Po hang 1

Sin ga po re
Nakhon Ratchasi ma

SSLS (Nat. Univ. of Sin ga po re) 
1 Ca na da Sas ka to on 1

Taiwan 
Hsin chu, SRRC (Synch. Rad.

Res. Ctr.)
1 Aus tra lia Mel bour ne 1

Thai land NSRC (Siam Pho ton) 1 Ar me nia CANDLE Ye re van (pro ject only) 0

Ta ble 1. Sources of syn chro tron ra di a tion have al ready been built in more than 20 coun tries. The ta ble sum ma rizes the sources with en -
ergy of elec trons from 0.3 to 6 GeV. The num ber in the third col umn shows the to tal num ber of synchrotrons build in the coun try. All in -
for ma tion used in ta ble is based of ac tual in for ma tion on WEB serv ers of dif fer ent qual ity and are a sub ject of changes in the course of
time. 



tings of the op ti mum wave lengths for anom a lous dif frac -
tion mea sure ments. The beamline is equipped by
microdiffractometer with the au to mated sam ple changer,
cryocooling and the in-line mi cro scope. High speed CCD
de tec tor (read-out time in parts of sec ond) with a large de -
tec tion area op tion ally al lows for a con tin u ous data col lec -
tion with out use of shut ter. 

Be cause of rapid de vel op ment in the syn chro tron in -
stru men ta tion, the fi nal choice of sup pli ers and the equip -
ment pa ram e ters should be done later.

· Work ing group for struc ture anal y sis 
The group main tains the op er a tion of lab o ra to ries nec es -
sary for flu ent op er a tion of both beamlines MSB-1 and
MSB-2. It in cludes the phys i cal and chem i cal lab o ra to ries
(mi cro scopes, la sers, consumables), bio chem i cal lab o ra -
tory (crystallizer, in cu ba tors, stor age boxes, freezer, mi cro -
scopes, consumables), cold room (mi cro scope, stor age
boxes) and com put ing room (terabyte data stor age and op -
ti cal net work for high-speed trans mis sion of data to the us -
ers home lab o ra to ries). 
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Ta ble 2. Beamlines ded i cated to pro tein crys tal log ra phy at some sources of syn chro tron ra di a tion. A pri or ity in a num ber of beamlines
de voted to macromolecular crys tal log ra phy has APS in Chi cago (10 for MAD mea sure ments, 6 mono chro matic, 1 for fi bre dif frac tion
and 1 for mem brane pro teins). The BM in the beamline name is for “Bend ing Mag net” and the ID is for undulator (“In ser tion De vice”). 

Syn chro t ron Na mes of ma cromo le cu lar be a mli nes

APS Ar gon ne NL
5ID-B   8-BM   14-BM-C   14-BM-D   14-ID-B   17-BM   17-ID   19-BM   19-ID   21-ID-D   21-ID-F   

22-BM  22-ID   23-BM-B   23-ID-B   23-ID-D   24-ID-C   31-ID   other: 18-ID   

NSLS  Bro o kha ven  X3A   X4A   X4C   X6A   X8C   X9A   X9B   X12B   X12C   X25   X26C   X29A   other: X1A   X3B  

SSRL  Stan ford  U.  BL1-5   BL7-1   BL9-1   BL9-2   BL11-1   BL11-3   BL12-2   other: BL4-2   BL6-2   BL7-3   BL9-3 

ALS  Univ. CA 4.2.2   5.0.1   5.0.2   5.0.3   8.2.1   8.2.2   8.3.1   other: 12.3.1   

CHESS Cor nell U. A1 F1 F2

CAMD  Loui si a na GCPCC   

ESRF Gre no ble 
BM1A    BM14    BM16    BM26    BM30A    ID09    ID13    ID14-1    ID14-2    ID14-3    ID14-4    

ID23-1    ID23-2    ID29 

DESY  Ham burg BW7A    BW7B    X11    X12    X13    X31   BW6

MAXII Lund I711    I911-1    I911-2    I911-3    I911-4    I911-5 

SRS Dares bu ry PX7.2    PX9.5    PX9.6    PX10.1    PX14.1    PX14.2 

DIAMOND UK I02    I03    I04    I04.1   micro  I24   po ly mers  I22    small  I19   pow der  I11

BESSY  Ber lin 14.1    14.2    14.3   (7T-WLS-2 su per con ducting WLS)

LURE Or say DW21B    DW32    D41A 

SLS PSI Vil li gen, X06SA    X10SA 

SOLEIL Saint-Au bin ID-10C    ID-10M 

ELETTRA  Tries te 5.2R (ano ther un der con structi on)

Spring-8 Ja pan 
BL12B2   BL24XU   BL26B1    BL26B2   BL32B2   BL38B1   BL40B2   BL41XU   BL44B2   

BL44XU   BL45XU 

Pho ton Factory  Ja pan BL-5A   BL-6A   BL-17A   BL-18B   AR-NW12A   

LNLS Bra zil D02A-SAXS2    D03B-MX1    W01B-MX2 

NSRRC  Taiwan BL13B1    BL13C1    BL17B2 

PAL PLS Po hang 6B-MX1    6C1-MX2   4A (high flux)     

BSRF  Be i jing 3W1A    1W2B 

AS  Mel bour ne 3-BM1    3-ID 



The group should con duct its own sci en tific ac tiv i ties
ori ented to the de vel op ment of tech nol o gies for the struc -
ture de ter mi na tion and es pe cially to the top ics de pend ent
on the heavy use of syn chro tron ra di a tion. The work ers
will be eval u ated not only for ser vices pro vided to the guest 
sci en tists, but equally for their sci en tific work.

In spite of the fact that the de sign of the dif frac tion
beamlines at syn chro tron in Brno is eco nomic, it will pro -
vide above stan dard ser vices com pared to stand ing syn -
chro tron fa cil i ties at this time [2]. It will also en sure new
more ad vanced tech nol o gies for the struc ture de ter mi na -
tion and re fine ment of large mo lec u lar com plexes.

The group will run its own sci en tific re search ori ented
on top ics ex tremely de mand ing for syn chro tron mea sure -
ments. For ex am ple sys tem atic anal y sis of struc ture vari a -
tions and move ments due to the en vi ron ment changes
(pol lut ants, pH changes, etc.), anal y sis of in ter ac tions be -
tween bio-macromolecules and poly mers used in food,
cos me tics, drug prep a ra tions, etc. These top ics are pain ful
for ex ter nal lab o ra to ries just be cause of prob lems with fre -
quent trans port of many sen si tive sam ples. Hav ing a lo cal
lab o ra tory will en sure 100% us age of both beamlines be -
cause it can ex ploit any ex ces sive time in cases where ex -
ter nal us ers are not able to use all their reg u larly or dered
beamtime.

The ex per i men tal equip ment of the dif frac tion
beamlines is de signed to al low also the stan dard struc ture
de ter mi na tion of or ganic or in or ganic com pounds, min er -
als, poly mers, etc. if re quired.

Chal lenges of the dif frac tion beamlines at the
CESLAB and ben e fits for East ern Re gion of the
Eu ro pean Un ion

Geo graph ical as pects
Dif frac tion beamlines in Brno will pro vide quick and easy
ac cess for all in ter ested us ers from densely pop u lated re -
gion con tain ing many uni ver sity towns com pris ing more
than 40 mil lion in hab it ants (Czech Re pub lic, Slovakia,
Hun gary, Aus tria, Slovenia, the south Po land). The town
Brno lies at a dis tance of 2–3 hours of travel from the cap i -
tals of four coun tries of the Eu ro pean Un ion (Praha, Wien,
Bratislava, Bu da pest – an ag glom er a tion of 5 mil lions of
in hab it ants). In ad di tion, three of these coun tries con cen -
trated 90 % of their re search into these towns.  In spite of
the fact that these coun tries have a large re search po ten tial,
none of them has any syn chro tron equip ment.

Other us ers of dif frac tion beamlines are ex pected also
from more dis tant ar eas (the north Po land, Lat via, Es to nia,
Lith u a nia, Bul garia and Ro ma nia). They will be of fered the 
pos si bil ity to send flash frozen sam ples via FEDEX and to
per form the ex per i ment with the beamline sci en tist on line
com mu ni cat ing with the guest sci en tist via cam era. The in -
ter est from the west ern Eu ro pean coun tries al ready pos -
sess ing synchrotrons can be ex pected namely in the case of
spe cial ser vices that are not avail able at their lo cal
beamlines.

Short dis tances are sig nif i cant for pro tein crys tal log ra -
phy be cause the sam ple prep a ra tion for mea sure ment is
usu ally very ex pen sive, time con sum ing and the sam ples
are very sen si tive and of ten loose qual ity with time. That is

also the rea son why the dif frac tion beamlines for pro tein
crys tal log ra phy re quire spe cial ized lab o ra to ries with a cold 
room in very close prox im ity and spe cial ized per son nel
pro vid ing nec es sary help to the syn chro tron us ers.

The prin ci pal task of the dif frac tion beamlines at the
CESLAB is an en cour age ment of the struc ture bi ol ogy ori -
ented re search in the East Eu ro pean re gion with the aim to
in crease ef fi ciency of R&D re sults in prac ti cal ap pli ca tions 
and thus ex ploit fully a large po ten tial in uni ver si ties and
the ap plied research in this area.

Pro tein crys tal log ra phy in the Czech Re pub lic

Med i cal and bi o log i cal sci ences in the Czech Re pub lic are
on high level and the num bers of sci en tists and their re sults
cor re spond to the Eu ro pean level. For ex am ple, al most
10 % of all com plexes of HIV pro te ase de pos ited in the
PDB [2, 3] were pub lished by Czech groups; the struc ture
of pro tein with the low est R fac tor was re fined by
Ondráèek et al, 2007; struc ture de ter mi na tion of large com -
plexes with mo lec u lar weight 640 kDa (Skálová et al,
2006) [4], etc. How ever, be cause of crit i cal lack of ex per i -
men tal time at synchrotrons the num ber of sci en tists re ally
solv ing the crys tal struc tures is sev eral times lower than it
is in the west part of the EU. In spite of this fact, the qual ity
of pub lished pa pers is high in com par i son with the world
av er age. How ever, the Czech struc ture bi ol ogy has prob -
lems be cause of crit i cal ab sence of the syn chro tron time.

A to tal num ber of peo ple in ter ested in macromolecular
struc ture de ter mi na tion us ing syn chro tron ra di a tion are es -
ti mated more than 200 in the Czech Re pub lic. Some of
them took part in the ed u ca tion ac tiv i ties of the Czech and
Slo vak Crys tal lo graphic As so ci a tion (CSAS) and also
pub lished their con tri bu tions in our jour nal Ma te ri als
Struc ture (www.xray.cz/ms). The courses of “Pro tein crys -
tal li za tion” passed more than 100 stu dents, the “prac ti cal
courses on struc ture de ter mi na tion” passed more than 40
stu dents, the con fer ence “STRUCTURE-2006” or ga nized
by our As so ci a tion in Grenoble (France) had al most 90 par -
tic i pants from the Czech Re pub lic, etc. The list of lab o ra to -
ries work ing in the pro tein crys tal log ra phy in the Czech
and Slo vak Re pub lics is at tached at the end of this pa per.

It is sup posed that pro tein crys tal log ra phers will form

more than 1/4  of the syn chro tron us ers. To the date, there
are more than 20 lab o ra to ries in the Czech Re pub lic that
de pend on the use of pro tein crys tal log ra phy (the list is in
the Ap pen dix). In the whole re gion, there are to this date
about 50 lab o ra to ries in ter ested in this type of re search.
The num ber of us ers of syn chro tron ra di a tion will in crease
sev eral times soon af ter the ac cess will be made eas ier and
the wait ing pe ri ods for ac cess to mea sure ment is shorter.

In spite of the fact that the Czech Re pub lic is a par tial
mem ber of ESRF, the long-term av er age of the awarded
macromolecular beamline time was one day per year for
the whole coun try and that is a crit i cal sit u a tion. The per -
cent age of the used time awarded to the mem ber state is re -
al ized mostly at non-dif frac tion beamlines with low
com pe ti tion of us ers. The sit u a tion in the Czech Re pub lic is 
pro vi sion ally solved by most of lab o ra to ries via co op er a -
tion with some lab o ra tory in an other coun try, where the
syn chro tron ra di a tion is eas ily avail able. How ever, the ne -
ces sity of these mea sures crit i cally re strains the de vel op -
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ment of the struc ture bi o log i cal sci ences in the Czech
Re pub lic in clud ing the nu mer ous ap pli ca tions and in ven -
tions re sult ing from this re search. We can not judge the sit -
u a tion in the near est coun tries (Slovakia, Hun gary and
Po land), but for the ex ter nal ob server the sit u a tion ap pears
sim i lar to here. 

Conclusions

Enor mous rev e nues of phar ma ceu ti cal com pa nies rank
them in be tween the most prof it able branches of the world
econ omy. Their in comes are greatly in flu enced by the lat -
est re sults of mo lec u lar bi ol ogy. The strong com pe ti tion for 
pat ent pri or ity (the win ner takes all) helped in build ing of
large syn chro tron fa cil i ties with many dif frac tion
beamlines in all ad vanced coun tries. 

The com mu nity of struc ture bi ol o gists in the Czech Re -
pub lic has re stricted ac cess to these fa cil i ties and is
strongly hand i capped by a crit i cal lack of mea sur ing pos si -
bil i ties. The same sit u a tion is in all new coun tries of the
EU. 

It is ev i dent, that the pro ject of Cen tral Eu ro pean Syn -
chro tron Lab o ra tory (CESLAB) and con struc tion of the
dif frac tion beamlines in the Brno re gion will bring a re -
mark able con tri bu tion to the ad vance ment of the Eu ro pean
sci ence. It will bring many ad van tages for better co op er a -
tion be tween uni ver si ties, ac a demic re search and in dus trial 
com pa nies and thus it is prom is ing for the fu ture econ omy
in this de vel op ing part of the Eu ro pean re gion. 
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J. Cold Ac tive b-Galactosidase from Arthrobacter Sp. C2-2 
Forms Com pact 660 kDa Hexamers: Crys tal Struc ture at
1.9 C Res o lu tion. Jour nal of Mo lec u lar Bi ol ogy, 353
(2005) 282–294. [doi:10.1016/j.jmb.2005.08.028]

Ap pen dix

List of some lab o ra to ries ac tive in the macromolecular
struc ture de ter mi na tion by syn chro tron ra di a tion in
the Czech and Slo vak Re pub lics

In sti tute of Macromolecular Chem is try, Acad emy of
Sci ences, Lab o ra tory for struc ture anal y sis of mol e -

cules 
Con tact: RNDr. Jindøich Hašek, DrSc 
tel. 267 809 390, hasek@imc.cas.cz,
http://www.imc.cas.cz or http://www.xray.cz

In sti tute of Mo lec u lar Ge net ics, Acad emy of Sci ences

Lab o ra tory of Struc ture Bi ol ogy
Con tact: Ing. Pavlína Øezáèová, PhD
tel: 220 183 212, rezacova@img.cas.cz,
http://www.img.cas.cz

In sti tute of Mi cro bi ol ogy, Acad emy of Sci ences, Praha
Lab o ra tory of Mo lec u lar Ge net ics of Bac te ria
Con tact: RNDr. Ma rie Weiserová, PhD
tel. 241 062 386, weisero@biomed.cas.cz
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Sources of ra di a tion for crys tal log ra phy www.iucr.org/cww-top/rad.in dex.html
Syn chro tron sources of the world www-als.lbl.gov/als/syn chro tron_sources.html

  www-ssrl.slac.stan ford.edu/sr_sources.html
Synchrotrons in the USA biosync.sdsc.edu
ALBA, Spain  www.cells.es
ESRF Grenoble, France  www.esrf.fr/exp_fa cil i ties/BLHB.htm
Anom a lous scat ter ing, ID29 at ESRF www.esrf.fr/exp_fa cil i ties/ID29/ID29.html
ELETTRA, Trieste, It aly  www.elettra.trieste.it/ex per i ments/beamlines/ 
MAX-LAB, Lund  www.maxlab.lu.se
LURE lab o ra tory, Kr a Xe prot.crys tal log ra phy www.lure.u-psud.fr/sec tions/Xe non/Daresbury 
syn chro tron ra di a tion source  www.srs.ac.uk/srs/
NSLS Brookhaven (www.nsls.bnl.gov)  nslsweb.nsls.bnl.gov/nsls/beamlines/
SSRL Berke ley (Ad vanced Light Source) www-ssrl.slac.stan ford.edu/wel come.html.
Ad vanced Pho ton Source at Ar.Nat.Lab biosync.sdsc.edu/als/als.html
South Ko rea  paleng.postech.ac.kr
BESSY, Berlin www.bessy.de/lab_profile
HASYLAB, Ham burg www-hasylab.desy.de

Ta ble 3. Some ref er ences to the syn chro tron ra di a tion on WEB 



In sti tute of Or ganic Chem is try and Bio chem is try,
Acad emy of Sci ences, De part ment of Bio chem is try and
Mo lec u lar Bi ol ogy, Pro teas es of Hu man Patho gens
Con tact: Ing. Jan Konvalinka, PhD
tel: 220 183 218, www.uochb.cz,
 http://www.uochb.cz/web/struc ture/232.html?lang=cz

In sti tute of Mi cro bi ol ogy, Acad emy of Sci ences, Praha
Lab o ra tory of mo lec u lar bi ol ogy of Bac te rial Patogens
Con tact: Ing. Petr Šebo, PhD
tel. 241 062 762, sebo@biomed.cas.cz,
 http://www.img.cas.cz/pub lic/skupiny/Sebo.html

In sti tute of Macromolecular Chem is try, Acad emy of
Sci ences, Lab o ra tory of X-ray and neu tron scat ter ing
Con tact: Ing. Josef Pleštil, CSc,
tel. 267 809 388, plestil@imc.cas.cz,
 http://www.imc.cas.cz

Charles Uni ver sity, Fac ulty of Math e mat ics and Phys -
ics, De part ment of Biomolecular Phys ics, Phys i cal In -
sti tute of the Charles Uni ver sity
Con tact: RNDr. Ivan BARVÍK Jr., PhD,
tel. 221 911 450, ibarvik@karlov.mff.cuni.cz,
 http://biomolecules.mff.cuni.cz

Charles Uni ver sity, Fac ulty of Sci ence and In sti tute of
Mi cro bi ol ogy Acad emy of Sci ences, De part ment of Bio -
chem is try
Con tact: Prof. RNDr. Karel Bezouška, CSc,
tel. 221 951 272, bezouska@natur.cuni.cz,
 http://www.natur.cuni.cz

Charles Uni ver sity, Fac ulty of Sci ence, Praha, 
Bio phys i cal chem is try of pro tein com plexes
Con tact: RNDr. Tomáš Obšil, PhD 
tel. 221 951 303, http://www.natur.cuni.cz/~obsil,
 http://www.natur.cuni.cz/~pmc

Bio tech no log i cal In sti tute, Acad emy of Sci ences,
Praha, Lab o ra tory of En gi neer ing of Bind ing Pro teins
Con tact: Ing. Petr Šebo, PhD
tel. 241 062 762, sebo@biomed.cas.cz

In sti tute of Sys tem Biology and Ecology, Acad emy of
Sci ences, Nové Hrady,
Lab o ra tory of ad vanced com pu ta tion tech niques
Con tact: Doc. RNDr. Rudiger Ettrich, PhD
tel. 386 361 297, ettrich@greentech.cz,
http://www.usbe.cas.cz

South Bo he mia University Èeské Budìjovice, 
In sti tute of Phys i cal Bi ol ogy, Nové Hrady
Con tact: Mgr. Ivana Kutá Smatanová, PhD
tel. 608 106 109, ivas@greentech.cz,
 http://www.usbe.cas.cz/in dex.php?node=365

Phar ma ceu ti cal Fac ulty of Veterinal and Phar ma ceu ti -
cal Uni ver sity in Brno
Con tact: Doc. Ing. František Pavelèík, DrSc
tel. 541 562 843, pavelcikf@vfu.cz

Masaryk Uni ver sity, Brno, 
In sti tute of Ex per i men tal Bi ol ogy
Con tact: Doc. RNDr. Jaromír Marek, PhD
tel. 549 49 5740, marek@chemi.muni.cz
http://www.sci.muni.cz/main.php?stranka=31U4010&po
dtext=20

Masaryk Uni ver sity, Brno,
Na tional Cen ter for Re search of Biomolecules
Con tact: Doc. RNDr. Michaela Wimmerová, Ph.D.,
http://www.muni.cz/peo ple/854
tel. 549 49 3805, michaw@chemi.muni.cz,
 http://www.chemi.muni.cz/ncbr/ncbr.html

Men del Uni ver sity of Ag ri cul ture and For estry
In sti tute of Mo lec u lar Bi ol ogy and Radiobiology, 
Mo lec u lar Bi ol ogy Group
Con tact: Doc. RNDr. Bøetislav Brzobohatý, CSc
http://www.ibp.cz

Tech ni cal Uni ver sity of Ostrava (VŠB)
Nanotechnology Cen tre 
Con tact: Prof. RNDr. Pavla Èapková, DrSc
http://www.cnt.vsb.cz/oblasti/o-centru

Palacký Uni ver sity, Olomouc, Fac ulty of Nat u ral Sci -
ences, De part ment of bio chem is try
Con tact: Prof. Mgr. Marek Šebela, PhD
tel. 585 634 927, marek.sebela@upol.cz,
 http://www.biochemie.upol.cz

In sti tute of Mo lec u lar Bi ol ogy, Slo vak Acad emy of Sci -
ences, Lab o ra tory of Pro tein Crys tal log ra phy
Con tact: Ing. Jozef Ševèík, DrSc
tel. 02 5930 7435, http://imb.savba.sk

In sti tute of Mo lec u lar Bi ol ogy, Slo vak Acad emy of Sci -
ences, De part ment of Mi cro bial Ge net ics
Con tact: RNDr. Imrich Barák, DrSc
tel. 02 5930 7418, http://imb.savba.sk

In sti tute of Mo lec u lar Bi ol ogy, Slo vak Acad emy of Sci -
ences, De part ment of Bio chem is try
Con tact: Ing. Eva Kutejová, CSc
tel. 02 5930 7442, http://imb.savba.sk

In sti tute of Neuroimmunology of SAS, ratislava, Struc -
tural Pro tein Neurochemistry, Bio tech nol ogy cen ter 
Con tact: RNDr. Rostislav Škrabana, PhD 
tel. 02/60296 594, Rostislav.Skrabana@savba.sk,
 http://www.niu.sav.sk

Comenius Uni ver sity, Fac ulty of Nat u ral Sci ences,
Bratislava, De part ment of Bio chem is try 
Con tact: Prof. RNDr.Marta Kollárová, DrSc
tel. (02) 6029 6452, kollarm@fns.uniba.sk
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