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 STRUCTURE-FUNCTION STUDIES OF TUBULIN-MODIFYING ENZYMES

Jana Camp bell1,2, Cyril Baøinka1

1In sti tute of Bio tech nol ogy of the Czech Acad emy of Sci ences, BIOCEV, Prumyslova 595, Vestec, 
Czech Re pub lic

2De part ment of Bio chem is try, Fac ulty of Sci ence, Charles Uni ver sity, Albertov 6, Prague, Czech Re pub lic

Microtubules (MTs) ex hibit high ge netic di ver sity due to

the ex is tence of mul ti ple a- and b-tubulin isoforms, en -
coded by dis tinct genes with tis sue-spe cific ex pres sion pat -
terns. MT func tional prop er ties are fur ther di ver si fied by
post-translational mod i fi ca tions (PTMs), form ing a com -
plex reg u la tory sys tem known as the tubulin code. 

The the sis aims to in ves ti gate the struc ture and func tion 
of tubulin ty ro sine ligase-like 11 (TTLL11), an en zyme
with marked polyglutamylase ac tiv ity. TTLL11 mod i fies
not only tubulin but also other phys i o log i cal sub strates, in -
clud ing Di shev elled 3 (DVL3) from the Wnt sig nal ing
path way. To elu ci date the sub strate spec i fic ity and cat a -
lytic mech a nism of the en zyme, we eval u ated a se ries of
TTLL11 vari ants for their ca pac ity to bind and poly -
glutamylate tubulin in vi tro and in a cel lu lar en vi ron ment.
Our find ings re vealed that, while TTLL11 shares se quence
sim i lar ity with other TTLL en zymes ex clu sively within its
cat a lytic do main, its C-ter mi nal re gion is in dis pens able for
func tion.

Us ing cryo-elec tron mi cros copy, we un cov ered a unique
in ter ac tion pat tern be tween TTLL11 and MTs, wherein the
TTLL11 MT-bind ing he lix bun dle (MT-BHB) en gages
with one protofilament, while its cat a lytic do main ex tends
over an ad ja cent protofilament. Im por tantly, we dis cov ered 
a novel tubulin post-translational mod i fi ca tion, wherein
the C-ter mi nus of the pri mary tubulin polypeptide un der -

goes di rect elon ga tion, fa cil i tat ing the re-en try of the aD2

and aD3 tubulin vari ants, pre vi ously re garded as
“dead-end” variants, into the tubulin mod i fi ca tion cy cle.
No ta bly, sub strate pref er ences were not driven by a tubulin 
isotype but rather by the physicochemical prop er ties of the
C-ter mi nal amino acid with strong pref er ence for glu ta -
mate. These find ings ex pand our un der stand ing of the
tubulin code by in tro duc ing a pre vi ously un rec og nized di -
men sion of tubulin tail elon ga tion, fur ther high light ing the
role of TTLL11 in cytoskeleton reg u la tion.
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AN INTRODUCTION TO INSTRUCT-ERIC: FUNDED ACCESS TO STRUCTURAL
BIOLOGY INFRASTRUCTURE

Pau line Audergon

In struct-ERIC Hub, Ox ford House, Park way Court, John Smith Drive, Ox ford OX4 2JY

In struct-ERIC is a pan-Eu ro pean dis trib uted re search in -
fra struc ture mak ing high-end tech nol o gies and meth ods in
struc tural bi ol ogy avail able to us ers. In struct-ERIC is com -
prised of 17 Mem ber Coun tries and or gani sa tions: Bel -
gium, Czech Re pub lic, EMBL, Fin land, France, Ger many,
Greece, Is rael, It aly, Lat via, Lith u a nia, Neth er lands, Por tu -
gal, Slovakia, Slovenia, Spain and United King dom.
Through its 12 spe cial ist re search cen tres in Eu rope, In -
struct-ERIC of fers funded re search vis its, train ing, in tern -

ships and R&D awards. Ac cess is avail able to re search ers
world wide, with fund ing avail able to re search ers in In -
struct’s Mem bers, in clud ing Czechia. In struct also hosts
the In struct Bi en nial Struc tural Bi ol ogy Con fer ence, the
next edi tion will be tak ing place in Brussels in May
2026. By pro mot ing in te gra tive meth ods, In struct-ERIC
en ables ex cel lent sci ence and tech no log i cal de vel op ment
for the ben e fit of all life sci en tists. 
More on https://instruct-eric.org/
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CENTRE OF MOLECULAR STRUCTURE – PROTEIN PRODUCTION AND
TECHNOLOGIES FOR STRUCTURAL AND BIOPHYSICAL ANALYSIS

M. Alblová, T. Èernovec, J. Pavlíèek, P. Pompach, J. Plucarová, J. Stránský, J. Dohnálek, 
B. Schnei der, M. Hulièiak

Cen tre of Mo lec u lar Struc ture, In sti tute of Bio tech nol ogy, Czech Acad emy of Sci ences, Prùmyslová 595, 252 
50 Vestec, Czech Re pub lic
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The Cen tre of Mo lec u lar Struc ture (CMS), part of the
Czech In fra struc ture for In te gra tive Struc tural Bi ol ogy
(CIISB) and the In struct-ERIC cen tre is lo cated at the In sti -
tute of Bio tech nol ogy of the Czech Acad emy of Sci ences
in Vestec. CMS pro vides com pre hen sive ser vices for
study ing the three-di men sional struc ture, func tion, and
bio phys i cal prop er ties of bi o log i cal mol e cules. CMS con -
sists of sev eral spe cial ized core fa cil i ties (CF).

The Pro tein Pro duc tion CF sup ports the en tire pipe line
from DNA to pu ri fied pro tein, in clud ing gene clon ing and
ex pres sion in di verse E. coli strains or in eukaryotic ex -
pres sion sys tems (HEK293T, Expi293 and Expi293F™
GnTI- mam ma lian cells, or in sect cells such as Sf9 and
High Five™), fol lowed by multistep pu ri fi ca tion. Us ers
can or der any stage of the pro cess sep a rately or the whole
pro cess as a sin gle pack age.

Bio phys i cal Meth ods CF pro vides tech niques for the
char ac ter iza tion of biomolecular in ter ac tions (e.g. ITC,
MST, SPR, BLI, switchSENSE) and de ter mi na tion of the

size, mass, struc ture, and sta bil ity of biomolecules and
their com plexes (e.g. CD, DSF, MADLS, and MP).

The CF for Crys tal li za tion of Pro teins and Nu cleic Ac -
ids focuses on ob tain ing crys tals of biomacromolecules
and their com plexes. It of fers both man ual and ro botic set -
ting of crys tal li za tion ex per i ments un der var i ous con di -
tions and au to mated mon i tor ing of crys tal growth in
crys tal li za tion ho tels (with re mote web ac cess).

The Dif frac tion Tech niques CF of fers struc tural char -
ac ter iza tion of pro teins via sin gle crys tal X-ray dif frac tion
and small-an gle X-ray scat ter ing for liq uid sam ples anal y -
sis.

The Struc tural Mass Spec trom e try CF en ables
high-res o lu tion stud ies of in tact pro teins, pro tein-pro tein
in ter ac tions, proteomics, and metabolomics. 
The Data man age ment CF is a new fa cil ity opened in 2026.
Our vi sion is that it will help to deal with data flow within
CMS and the whole IBT and con trib ute to our stride to
open sci ence prin ci ples.

https://instruct-eric.org/
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CMS core fa cil i ties are op er ated by the In sti tute of Bio -
tech nol ogy, Czech Acad emy of Sci ences. The Cen tre of
Mo lec u lar Struc ture is sup ported by: Czech In fra struc ture
for In te gra tive Struc tural Bi ol ogy (CIISB), In struct-CZ
Cen tre of In struct-ERIC EU con sor tium, funded by MEYS
CR in fra struc ture pro ject LM2023042) and OP JAK pro -

ject „In no va tion of Czech In fra struc ture for In te gra tive
Struc tural Bi ol ogy“(No. CZ.02.01.01/00/23_015/00081
75).
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EF FI CI ENT EN RI CHMENT OF IN CEL LU LO GROWN PRO TEIN CRYS TALS

Jan Blá ha1, Ina ki de Die go Mar ti nez2, Sa ra va nan Pa neer sel vam1, Bar ba ra Ram sak1, 
Mat thi as Wil manns1,3

1Eu ro pean Mo lec u lar Bi ol ogy Lab o ra tory, Ham burg Unit, Notkestraße 85, 22607 Ham burg, Ger many
2Sam ple En vi ron ment and Char ac ter iza tion Group, Eu ro pean XFEL GmbH, Holzkoppel 4, Schenefeld,

Schleswig-Hol stein, 22523, Ger many
3Uni ver sity Ham burg Clin i cal Cen ter Ham burg-Eppendorf, Martinistraße 52, 20251 Ham burg, Ger many

jan.blaha@natur.cuni.cz

Among the well-es tab lished meth ods for pro tein crys tal li -
za tion, in cellulo crys tal log ra phy has a spe cial place, as it
al lows for in ves ti ga tion of pro tein struc ture in the cel lu lar
mi lieu. How ever, due to lim its in cur rent un der stand ing of
why some pro teins un dergo spon ta ne ous or dered as sem -
bly, in cellulo crys tal li za tion has re mained a niche tech -
nique to date. Many pro tein tar gets that can be iden ti fied in
cellulo crys tal li za tion are in ac ces si ble for X-ray dif frac tion 
ex per i ments due to in suf fi cient yields of these crys tals in
cell cul ture. Here, we in tro duce a novel ap proach for en -
rich ing cells that har bor in cellulo crys tals. We em ploy
linked co-ex pres sion of a marker pro tein and in cellulo
crystallizable pro tein tar get to ob tain a di rect cor re la tion
be tween the marker pro tein’s sig nal and the crys tal li za tion
prob a bil ity of the tar get. We dem on strate this ap proach on

es tab lished in cellulo crys tal li za tion tar gets HEX-1 from N. 
crassa and cathepsin B  from T. brucei, by sort ing
subpopulations of crys tal-con tain ing cells from the cell
cul ture. This tech nique is part of the in cellulo crys tal li za -
tion pipe line used by EMBL at the PETRA III beamlines to
iden tify novel in cellulo crys tal li za tion tar gets, to im prove
the con cen tra tion of crys tal-con tain ing cells, and to pre pare 
cryo-sam ples for se rial syn chro tron dif frac tion data col lec -
tion in a ro bust and re li able man ner. This study pres ents
nec es sary in no va tions with the po ten tial to make the in
cellulo pro tein crys tal log ra phy more avail able for struc -
tural bi ol ogy stud ies of pro teins with out known ex per i -
men tal struc tures in the in tri cate cel lu lar en vi ron ment.

This work was supported by the MEYS CR (LUAUS25250).
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INSIGHT INTO GABA SHUNT-ASSOCIATED ALDEHYDE DEHYDROGENASES (ALDH) 
AND STRESS RESPONSES OF ALDH SUPERFAMILY IN MOSS AND BARLEY 

J. Bìlíèek1, D. J. Kopeèný1, M. Kopeèná1, K. Konèáková1, R. Konèitíková1, 
K. von Schwartzenberg2, S. Moréra3*, D. Kopeèný1*

1De part ment of Ex per i men tal Bi ol ogy, Fac ulty of Sci ence, Palacký Uni ver sity, Olomouc 779 00, 
Czech Republic, 

2In sti tute for Plant Sci ence and Mi cro bi ol ogy, Universität Ham burg, 22609 Ham burg, Ger many
3Université Paris-Saclay, CEA, CNRS, In sti tute for In te gra tive Bi ol ogy of the Cell (I2BC,) Gif-sur-Yvette

91198, France
jakub.belicek01@upol.cz

Al de hyde dehydrogenases (ALDHs) play a cen tral role in
de tox i fy ing re ac tive al de hydes gen er ated dur ing ca tab o -
lism, or lipid peroxidation. Dis rup tion of ALDH-de pend -
ent path ways chal lenges cel lu lar re dox bal ance and
ne ces si tates ac ti va tion of com pen sa tory de tox i fi ca tion
mech a nisms [1]. As a first step, we per formed a com par a -
tive anal y sis of ALDH superfamily ex pres sion in two dis -

tinct plant mod els, a moss Physcomitrium patens and bar -
ley (Hordeum vulgare) un der di verse stress con di tions.

Be side their role in ox i da tive stress ad ap ta tion, many
ALDH fam i lies also par tic i pate in di verse met a bolic path -
ways. Build ing on this, our work com ple ments cur rent
knowl edge of GABA shunt-as so ci ated ALDHs us ing
struc tural and ki netic ap proaches and re solves the first
plant ALDH5 struc ture, a miss ing piece of the puz zle. Us -


