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Since 2000, we de vel oped lanthanide com plexes for struc -
ture de ter mi na tion of macromolecules, ex ploit ing the
high-phas ing power of lanthanide el e ments . Re cently, we
pro duced a new com plex with lu mi nes cent prop er ties. Un -
ex pec t edly, this com plex ([Ln]) showed prom is ing
nucleant prop er ties mak ing it the first nucleant, lu mi nes -
cent and phas ing agent.

We will pres ent the re sults of the crys tal li za tion prop er -
ties ob tained on 8 pro teins in clud ing not only com mer cial
ones but also pro teins of un known struc tures. Po ten tial
crys tal li za tion hits have been de ter mined us ing high-
 through put crys tal li za tion (HTXlab, EMBL, Grenoble)
through screen ing of 576 con ven tional con di tions. We sys -
tem at i cally com pared the na tive pro tein with the one in
pres ence of [Ln]. Re sults showed that, in most cases, the
pres ence of [Ln] in duces a ma jor in crease of po ten tial hits
and pro vides new crys tal li za tion con di tions for all tested
pro teins. As il lus trated in Fig ure 1, the crys tals ob tained in
pres ence of [Ln] are better.

The lu mi nes cent prop erty of [Ln] al lows to fa cil i tate
crys tal de tec tion in crys tal li za tion drops as well as to fa cil i -
tate crys tal cen tring at syn chro tron beamlines.

Fi nally, us ing crys tals ob tained with [Ln], the struc -
tures of the 8 pro teins (in clud ing the two un known ones)
have been de ter mined by means of anom a lous-based
methods.

In con clu sion, this new all in one lanthanide com plex
over comes the two ma jor bot tle necks in pro tein crys tal log -
ra phy: crys tal li za tion and phase determination.
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Fig ure 1. Crys tal li za tion drops ob tained for the same pro tein
with out (top) and with the all in one lanthanide com plex
(bottom).
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The ad vances in de sign ing novel X-ray sources will al low
for time re solved X-ray scat ter ing and dif frac tion on a
femto second to mil li sec ond time scale. Un like large scale
fa cil i ties such as synchrotrons, in ten sive la sers can be used
for the gen er a tion of short X-rays pulses in a setup sim i lar
in size to the com mer cially avail able lab o ra tory X-ray
sources. The femto second la ser driven emis sion of X-ray
pulses from plasma (XPS) of fers higher time res o lu tion for
fast ki netic mea sure ments than con tin u ously emit ting
sources.  The ELI beamlines fa cil ity is planned to start op -
er a tion by the end of 2016 in Dolni Brezany, Czech Re pub -
lic. It will give a unique ad van tage for time re solved
crys tal log ra phy and wide an gle scat ter ing for a crys tal line
sam ples, in clud ing pro teins. The gen er ated pulses will
span approx. 100 fs with a rep e ti tion rate of 1 kHz. The
scat tered and dif fracted by the pro tein crys tal X-rays will

be counted us ing a DECTRIS Eiger 1M area de tec tor
which op er ates at the same frame rate as the source, i.e. 1
kHz. Such setup can be com bined with sev eral pump probe
la sers to study the fast kinetics for ex am ple in pro teins rel e -
vant to plant photosystems or vi sion in an i mals. Be cause of
the in ter dis ci plin ary na ture of the fields and of the ELI
beamlines fa cil ity reg u lar dis cus sions be tween ex perts in
the field of high power la ser-mat ter in ter ac tion and po ten -
tial us ers, as well as young sci en tists, are or ga nized.  
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A NEW DESIGN OF PLATE GEOMETRY FOR EFFICIENT PROTEIN
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We pro pose in this re port a new de sign of ge om e try for
pro tein crys tal li za tion plates. Each plate com prises 96 units 
cor re spond ing to the 96 con di tions of com mer cial crys tal li -
za tion screen ing kits. Each unit con sists of 4 wells in which 
four dif fer ent vol ume ra tios of pro tein so lu tion to pre cip i -
tant so lu tion can be set up. Based on the ge om e try we man -
u fac tured two types of crys tal li za tion plates: 1) Microbatch 

plate (M plate): the 96 units are sep a rately sealed but the 4
wells in each unit are sealed to share the same com mon
space; 2) Cross-dif fu sion microbatch [1] plate (CDM

plate): all 96´4 wells are sealed to share the same com mon
space, so that all vol a tile com po nents in the drop lets can
freely dif fuse in the com mon space. Fig ure 1 shows sche -
mat i cally the ge om e try of these two crys tal li za tion plates.
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Fig ure 1. Two types of crys tal li za tion plates used in this study. (a) CDM plate; (b) M plate [1]. 


