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This re search was car ried out un der the pro ject CEITEC
2020 (LQ1601) with fi nan cial sup port from the Min is try of
Ed u ca tion, Youth and Sports of the Czech Re pub lic un der
the Na tional Sustainability Programme II and the Grant
Agency of the Czech Re pub lic (GA16-11619S/2016). Com -
pu ta tional re sources were pro vided by the CESNET
LM2015042, the CERIT Sci en tific Cloud LM2015085, and

the IT4Innovations Na tional Supercomputing Cen ter
LM2015070 pro vided un der the pro gram “Large In fra -
struc tures for Re search, Ex per i men tal De vel op ment and
In no va tions” by the Min is try of Ed u ca tion, Youth and
Sports.

Thurs day, March 21, Invited lecture
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STRUCTURAL BIOLOGY AT THE DIFFRACTION LIMITED SYNCHROTRON SOURCE
MAX IV 

Marjolein Thunnissen 

MAX IV Lab o ra tory Lund Uni ver sity, Lund, Swe den 
marjolein.thunnissen@maxiv.lu.se

 
The MAX IV Lab o ra tory is a new syn chro tron in Lund,
Swe den which op er ates two stor age rings and a short-pulse
fa cil ity. The MAX IV 3 GeV stor age ring is the first syn -
chro tron ring with a multi-bend achromat de sign pro vid ing
higher pho ton beam bril liance and co her ence.

A num ber of beamlines in ter est ing for Struc tural Bi ol o -
gists is in op er a tion or un der de vel op ment at this fa cil ity.

Amongst these beamlines are the pro tein crys tal log ra phy
beamline BioMAX and MicroMAX, the small an gle scat -
ter ing beamline CoSAXS and the X-ray ab sorp tion spec -
tros copy beamline Balder. There are also op por tu ni ties for
us ing im ag ing tech niques such as m-XRF and soft-Xray
STXM. The beamlines will be pre sented with a slight em -
pha sis on the protein diffraction beamlines.

Friday, March 22, Ses sion II
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Photorhabdus is a ge nus of gram-neg a tive bioluminescent
bac te ria liv ing in a sym bi o sis with Heterorhabditis nem a -
todes form ing a highly entomopathogenic com plex. Such a
com plex is used in ag ri cul ture as a na ture-based in sec ti -
cide. How ever, some mem bers of this ge nus are hu man
patho gens as well. Un der stand ing the mech a nisms that de -
ter mine in ter ac tion be tween Photorhabdus and its sym bi -
onts/hosts could be highly ben e fi cial not only in
biotechnologies but also in clin i cal reasearch and drug de -
vel op ment.

Cell-cell in ter ac tions are fre quently me di ated by
sugar-bind ing pro teins – lectins. Based on the ge nome
anal y sis, there has been iden ti fied po ten tial lectins in num -
ber of Photorhabdus spe cies. Re cently, we examind two of

them in fur ther de tails, namely PLL from P. laumondii
(for merly P. luminescens) [1] and PHL from P. asym bio -
tica [2, 3]. Both lectins share the ba sic struc tural fea tures,

e.g.  b-bar rel fold with seven blades or pres ence of mul ti ple 
bind ing sites per mono mer. How ever, de spite rather high
se quence sim i lar ity, some non-mar ginal dif fer ences were
de tected: oligomeric state, bind ing site pref er ences and or -
ga ni za tion. This lead us to in ves ti gate this lectin fam ily in
fur ther de tails.

We an a lyzed sev eral homo logues of pro teins PLL and
PHL from Photorhabdus spp. We man aged to pre pare
some of them in re com bi nant form and per form ba sic anal -
y sis, as well as solve struc ture of these pro teins in free form 
and in com plexes with nat u rally occuring saccharide lig -
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ands. This re search may not only re veal the dif fer ences in
sim i lar pro teins from one fam ily, but also an swer the ques -
tion, why sin gle spe cies of bac te ria pos sess the abil ity to
pro duce sev eral sim i lar lectins.

This work was sup ported by the Czech Sci ence Foun da tion
(pro ject 13-25401S) and by the MEYS of the Czech Re pub -
lic un der the pro ject CEITEC 2020 (LQ1601). CIISB re -
search in fra struc ture pro ject LM2015043 funded by MEYS 
CR is also grate fully ac knowl edged for the fi nan cial sup -
port of the mea sure ments at the CF Biomolecular In ter ac -
tions and Crys tal li za tion, CF X-ray Dif frac tion and Bio- 
SAXS and CF Proteomics at CEITEC (Brno, Czech Re pub -

lic). We wish to thank the BESSY II (Berlin- Adlershof,
Ger many) and PETRA III (Ham burg, Ger many) for ac cess
to their syn chro tron data col lec tion fa cil i ties and al lo ca -
tion of syn chro tron ra di a tion beam time. 

1. Kumar, A. et al (2016) JBC, doi:
10.1074/jbc.M115.693473.

2. Jancarikova, G. et al (2017) PlosPathogen,
doi:10.1371/journal.ppat.1006564.

3. Jancarikova, G. et al (2018) Chem Eur J,
doi:10.1002/chem.201705853.
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INHIBITION

Mar tin Marek1 and Christophe Romier2
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Metal-de pend ent histone deacetylases (HDACs) are key
epigenetic reg u la tors that rep re sent prom is ing ther a peu tic
tar gets for the treat ment of nu mer ous hu man dis eases. Yet,
cur rently FDA-ap proved HDAC in hib i tors non-spe cif i -
cally tar get most of the eleven struc tur ally sim i lar but func -
tion ally dif fer ent HDAC isozymes, which ham pers their
broad us age in clin i cal set tings. Se lec tive in hib i tors tar get -
ing sin gle HDAC isozymes are be ing de vel oped, for ex am -
ple HDAC8-se lec tive in hib i tors PCI-34051 and NCC-149,
but pre cise un der stand ing in mo lec u lar terms of their se lec -
tiv ity re mains sparse. Here, com bi na tion of bio chem i cal,
bio phys i cal and struc tural an a lyzes of HDAC8 in hi bi tion
re veals how se lec tive in hi bi tion is achieved. Our nu mer ous 
crys tal lo graphic struc tures of HDAC8-in hib i tor com plexes 
es tab lished with a lat tice-free en vi ron ment at the ac tive site 
pro vide un prec e dented struc tural in for ma tion on the bind -
ing of se lec tive in hib i tors to HDAC8. No ta bly, we show
that HDAC8-se lec tive in hib i tors adopt a char ac ter is tic
L-shaped con for ma tion, which is re quired for their bind ing 

to a HDAC8-spe cific pocket formed by HDAC8 ac tive site

cat a lytic ty ro sine and HDAC8 L1 and L6 loops. In other
HDAC isozymes, pres ence of a L1-L6 lock sterically pre -
vents L-shaped in hib i tor bind ing. Im por tantly, shield ing of 
the HDAC8-spe cific pocket by pro tein en gi neer ing mark -
edly de creases po tency of HDAC8-se lec tive in hib i tors but
also af fects cat a lytic ac tiv ity. Col lec tively, our re sults un -
ravel key HDAC8 ac tive site struc tural and func tional de -
ter mi nants im por tant for ca tal y sis and se lec tive in hi bi tion,
which sheds new light on ra tio nal de sign of next-gen er a -
tion chem i cal probes and epigenetic drugs.

Marek M., Shaik T. B., Heimburg T., Chakrabarti A., Lan -
ce lot J., Ramos Mo rales E., Da Veiga C., Kalinin D.,
Melesina J., Schmidkunz K., Suzuki T., Holl R., Ennifar
E., Pierce R. J., Jung M., Sippl W., and Romier C. (2018).
Char ac ter iza tion of histone deacetylase 8 (HDAC8) se lec -
tive in hi bi tion re veals key ac tive site struc tural and func -
tional de ter mi nants. Jour nal of Me dic i nal Chem is try
61(22):10000-10016.

https://doi.org/10.1371/journal.ppat.1006564
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Pros tate car ci noma (PCa) is by far the most com mon
non-cu ta ne ous ma lig nancy in men in coun tries with high
stan dard of liv ing. There fore, huge ef forts are in vested into
the search of highly spe cific and se lec tive mark ers of PCa.
Pros tate-spe cific mem brane an ti gen (PSMA) is a prom i -
nent PCa marker due to the es tab lished cor re la tion be tween 
can cer pro gres sion and PSMA ex pres sion lev els. Among
PSMA-spe cific re agents de vel oped for di ag nos tics and
ther apy an ti bod ies are of high in ter est due to high af fin ity
and se lec tiv ity for PSMA. Com pared to small mol e cule
PSMA-spe cific in hib i tors, the use of an ti bod ies can re sult
in sig nif i cantly lower tox ic ity in non-tar get tis sues such as
sal i vary glands. Fur ther more, pro tein en gi neer ing tech -
niques en able gen er a tion of small re com bi nant de riv a tives
or hu man ized vari ants of an ti bod ies fa vor able for in vivo
ap pli ca tions. 

We have re cently iso lated and char ac ter ized in de tail
two new PSMA-spe cific an ti bod ies - 5D3 and 5B1, with
high af fin ity and se lec tiv ity for hu man PSMA. Us ing can -
cer cell lines and a mouse PCa xenograft model we have

shown that both mol e cules are suit able for in vi tro and in
vivo ap pli ca tions and re veal ap prox i mately 10-times higher 
af fin ity for PSMA com pared to the lead ing sec ond-gen er a -
tion an ti body J591. Our re sults con firm the an ti bod ies to be 
prom is ing can di dates for the de vel op ment of new
PSMA-spe cific di ag nos tic and ther a peu tic tools. We cur -
rently pro duced and char ac ter ized Fab and sin gle chain
frag ments de rived from an ti body 5D3. Anal y sis in vi tro re -
vealed that pu ri fied re com bi nant frag ments re tain func -
tional bind ing site of the orig i nal 5D3 an ti body. More over,
in vivo im ag ing ex per i ments run in mouse model of grafted
PCa con firm that pro duced mol e cules are suit able for in
vivo ap pli ca tions. To un cover in ter ac tion of PSMA with
5D3 an ti body in de tail, struc tural fea tures of PSMA-5D3
com plex were mapped by H/D ex change. Based on data
from H/D ex change pu ta tive bind ing epitope was mapped
to the PSMA sur face. To de scribe in ter ac tion be tween
PSMA and 5D3 an ti body in more de tail, we are un der tak -
ing struc tural stud ies of PSMA com plexes with 5D3 frag -
ments.
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Histone deacetylases also known as lysine deacetylases
(HDACs or KDACs) cat a lyze the hy dro ly sis of acyl groups 

from e-N-acetyl lysine of pro tein sub strates. Histone
deacetylase 6 (HDAC6) is a unique mem ber of the HDAC
fam ily due to its com plex do main or ga ni za tion and
cytosolic lo cal iza tion. HDAC6 ex erts its en zy matic ac tiv -
ity on many non-histone sub strates such as tubulin, heat
shock pro tein 90 (Hsp90), survivin, and cortactin. It has
been shown that in hi bi tion of HDAC6 en zy matic ac tiv ity

can be used po ten tially for the ther apy of sev eral
neu ro log i cal con di tions in clud ing pe riph eral neuropathies,
Alz hei mer`s dis ease, and Par kin son’s dis ease. Un for tu -
nately, how ever, cur rently no truly HDAC6-spe cific com -
pounds ex ist to meet clin i cal needs. We have im ple mented
in our lab o ra tory an in no va tive screen ing cas cade com pris -
ing in vi tro isotype spec i fic ity test ing and in vi tro/in vivo
tox ic ity and tubulin biomarker as says. As sisted by our
X-ray crys tal log ra phy data we de signed and op ti mized
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novel HDAC6 in hib i tors bear ing an al ter na tive
non-hydroxamate zinc-bind ing group. Such com pounds
have nanomolar po tency and ex qui site 10,000-fold se lec -
tiv ity for HDAC6 over other HDAC isoforms and can

serve as ei ther re search tools or leads for the de vel op ment
of com pounds used in the clin i cal prac tice.
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CRYSTAL GROWTH TO DATA COLLECTION MADE EASY

Christin Reuter, Laris sa Textor, Mathias Grün

Jena Bio sci ence GmbH, Löbstedter Str. 71, 07749 Jena, Ger many
christin.reuter@jenabioscience.com

Growth of well-dif fract ing crys tals is a ma jor bot tle neck in
pro tein crys tal log ra phy. The XP Screen solves this prob -
lem with the An der son-Ev ans polyoxotungstate
[TeW6O24]

6- (TEW) - a uni ver sal and flex i ble ad di tive for
pro tein crys tal li za tion (Fig ure 1a). TEW has both pla nar
struc ture and high neg a tive charge, al low ing it to act as a
linker be tween pro tein mol e cules and ul ti mately sta bi lize
frag ile crys tal lat tices [1].
Once op ti mal growth con di tions have been es tab lished,
crys tals must be har vested. Har vest ing stresses the pro tein
crys tals and can lead to im pair ment and even com plete loss
of dif frac tion qual ity. To solve this prob lem, crys tals can
now be grown di rectly on the XtalTool (Fig ure 1b). This
pat ent-pend ing sam ple holder al lows trou ble-free crys tal
growth, any nec es sary crys tal soak ing and X-ray data col -
lec tion with out the need of crys tal manipulation or
mounting. 

1. Bijelic, A. and Rompel, A., Acc. Chem. Res., 2017, 50,
1441-1448.

Fig ure 1. a) XP Screen is based on TEW – mo lec u lar “glue”
which holds to gether del i cate pro tein crys tals. Fig ure adapted
from [1], used cour tesy of Prof. Annette Rompel, Uni ver sity of
Vi enna, Aus tria. b) The XtalTool is used as both cover slide and
sam ple holder for in-situ data collection.


