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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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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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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 -
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ing P. patens knock outs lack ing key GABA shunt–as so ci -
ated ALDHs, we com bined a bio chem i cal char ac ter iza tion
with in vivo ap proaches, in clud ing phenotyping, me tab o -
lite pro fil ing, and whole-transcriptome RNA-seq anal y sis,
to in ves ti gate met a bolic and de tox i fi ca tion re sponses to
im paired al de hyde ox i da tion. Moss knock outs re vealed
func tional re dun dancy be tween ubiq ui tous ALDH5 and
moss-spe cific ALDH21. No ta bly, six dis tinct glutathione
S-transferase genes were strongly upregulated in
all aldh mu tants, un cov er ing a novel met a bolic crosstalk
be tween ALDH-de pend ent al de hyde ox i da tion, GST-me -
di ated de tox i fi ca tion, and the GABA shunt path way. This
high lights a ro bust and flex i ble net work that pre serves re -
dox ho meo sta sis and met a bolic bal ance un der im paired al -
de hyde me tab o lism [2].

1. Brocker C., Vasiliou M., Car pen ter S., Car pen ter C., Zhang 
Y., Wang X., Kotchoni S. O., Wood A. J., Kirch H. H.,

Kopeèný D., Nebert D. W., Vasiliou V.: Planta, 237(1),
189-210 (2013).

2. Kopeèný D. J*., Bìlíèek J.*, Kopeèná M., Vigouroux A.,
Konèitíková R., von Schwartzenberg K., Konèáková K.,
Æavar Zeljkoviæ S., Valárik M., Müller K., Kouøil R.,
Bergougnoux V., Moréra S., Kopeèný D. bioRxiv
2026.01.13.699213 (2026). 
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li za tion plat forms, sup ported by FRISBI ANR-88810-
INSB-05-01.
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With the num ber of meth ods of mo lec u lar bio phys ics
grow ing ev ery year, there are still very lim ited re sources
for stor age of raw data with an no ta tion of ex per i men tal
con di tions for their re use.

The Mo lec u lar Bio phys ics Da ta base (MBDB) stores
raw data files to gether with metadata de scrip tions. The de -
sign of the da ta base makes mea sure ment re sults Findable,
Accessible, Interoperable and Reusable.

The metadata for in di vid ual data sets con sist of a gen -
eral part and a method-spe cific part. The gen eral part de -
fines, in a unique way, descriptors for key pa ram e ters
com mon for dif fer ent ex per i men tal tech niques, e.g. source
or gan ism, iden tity of in di vid ual mol e cules, in clud ing
chem i cals, with ref er ence to ex ter nal da ta bases and unique
iden ti fi ers for the most rel e vant types. The method-spe cific 
part is de voted to the metadata spe cial for a par tic u lar tech -
nique (such as MST, BLI, etc.). This ap proach en ables
search ing across dif fer ent tech niques and al lows di rect
com par i sons of re sults, e.g. in ter ac tion pa ram e ters, for the
same mo lec u lar sys tem mea sured by dif fer ent tech niques.  

The Mo lec u lar Bio phys ics Da ta base (MBDB) is built
us ing the Invenio re pos i tory plat form tech nol ogy

(https://inveniosoftware.org/) and JSON as the key rep re -
sen ta tion for mat of metadata, in col lab o ra tion with the
CESNET data stor age team and their hard ware re sources. 

MBDB was launched in Jan u ary 2025
(https://mbdb-data.org/) and is ready for de po si tion of raw
mea sure ment files with rich metadata de scrib ing ex per i -
men tal de tails for the tech niques MST, BLI, SPR and ITC
[1]. We in vite re search ers to de posit their raw data and
make them pub licly avail able, with each re cord re ceiv ing a
DOI iden ti fier.

1. Agerschou ED, Prchalová T, Šimek M, Malý M, Stránský
J, Strnad M, Santisteban-Veiga A, Wil liams MA, Sabín J,
Dohnálek J. Mo lec u lar Bio phys ics Da ta base (MBDB)
makes raw mea sure ments findable and re us able. Eur
Biophys J. 2025 Aug 10.

We ac knowl edge sup port by the Ho ri zon 2020 programme
of EU (MOSBRI, no. 101004806) and by MEYS (CIISB
sup port, LM2023042 and the OP JAK programme – pro -
ject NRP, no. CZ.02.01.01/00/23_014/0008787).
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BASE PAIRING? BASE PAIRING! 
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Base pair ing is the fun da men tal prop erty gov ern ing the
struc tural and func tional land scape of nu cleic ac ids. While
Wat son-Crick (W-C) pairs fa cil i tate ge netic in for ma tion
stor age and form the scaf fold of RNA, they rep re sent only
a frac tion of the struc tural di ver sity. Un der stand ing the
com plex ar chi tec ture of RNA and the non-ca non i cal ar -
range ments of DNA is im pos si ble with out a rig or ous de -
scrip tion of non-W-C in ter ac tions [1]. 

Us ing the Leontis-Westhof clas si fi ca tion schema [2],
all pos si ble pair to pol o gies can be sys tem at i cally de scribed
via three base edges: Wat son-Crick, Hoogsteen, and Sugar. 
By com bin ing these edges in cis or trans ori en ta tions, we
ar rive at twelve base pair fam i lies (cWW, tWW, cWH,
tWH, cWS, tWS, cHH, tHH, cHS, tHS, cSS, tSS). When
ac count ing for base iden tity across the four stan dard nu -
cleo tides, these ex pand into 156 unique pair classes, such
as the ubiq ui tous cWW_G-C or the rarer tWH_A-G,
tWH_G-A, cHS_A-U, … 

Cur rently, au to mated pro grams for pair as sign ment,
un for tu nately in clud ing the one uti lized by the PDB, of ten
yield con tro ver sial, in com plete, or in cor rect re sults. To ad -
dress this, we de vel oped a new al go rithm based on trans -
par ent pa ram e ter def i ni tions and geo met ric dis tri bu tions
that de fine the lim its of all pos si ble pairs [3]. 

In this pre sen ta tion, I will in tro duce our de sign, test ing,
and im ple men ta tion of this al go rithm, ex plain ing our pro -

to cols for pair as sign ment and val i da tion. I will pro vide a
sta tis ti cal over view of pair dis tri bu tions across di verse
RNA struc tures from the PDB and dem on strate our web
ser vice, DNATCO (dnatco.datmos.org) [4]. Spe cif i cally, I
will high light three unique DNATCO fea tures: 

• NAPASCO: Our val i da tion met ric for gaug ing base
pair qual ity. 

• In ter ac tive 3D Ren der ing: Graph i cal vi su al iza tion of 
all pair classes within any an no tated struc ture. 

• Interoperability: How we cap ture these com plex in -
ter ac tions into newly de vel oped mmCIF dic tio nar -
ies. 

1. B. Schnei der; B. A. Swee ney; A. Bate man; J. Cerny; T.
Zok & M. Szachniuk: When will RNA get its AlphaFold
mo ment? Nu cleic Ac ids Re search 51: gkad726 (2023). 

2. N. B. Leontis, & E. Westhof: Geo met ric no men cla ture and
clas si fi ca tion of RNA base pairs. RNA 7: 499-512 (2001). 

3. The NAPAIR Work ing Group: To Be Pub lished (2026). 

4. J. Èerný, M. Malý, P. Božíková, T. Prchalová, J. Svoboda,
L. Biedermannová & B. Schnei der: DNATCO v5.0: In te -
grated Web Plat form for 3D Nu cleic Acid Struc ture Anal y -
sis. Nu cleic Ac ids Re search 54: gkaf1491 (2026). 

This re search was funded by Czech Acad emy of Sci ences,
grant RVO 86652036 and by grant LM2023055.
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BETTER SAMPLES, BETTER STRUCTURES: NEW PRACTICAL TOOLS FOR
CRYO-EM AND CRYSTALLOGRAPHY

Paul Driver

Mo lec u lar Di men sions, Cam bridge

High-qual ity struc tural data be gins with high-qual ity sam -
ples, yet many struc tural bi ol ogy pro jects are lim ited by re -
cur ring chal lenges in sam ple prep a ra tion rather than
in stru men ta tion. In this talk, Mo lec u lar Di men sions will
pres ent sev eral re cently in tro duced prod ucts de signed to
im prove ro bust ness, reproducibility, and cost-ef fec tive -
ness across cryo-EM and crys tal log ra phy workflows.

A ma jor fo cus will be a new vit ri fi ca tion screen for
cryo-EM grid prep a ra tion. This sys tem atic screen ing ap -
proach is de signed to mit i gate com mon is sues such as
air–wa ter in ter face in ter ac tions, pro tein ag gre ga tion, and
poor par ti cle dis per sion, help ing re search ers achieve more
uni form grids and im proved data col lec tion out comes.

We will also in tro duce a new pro tein con cen tra tor that
de liv ers per for mance com pa ra ble to es tab lished mar ket

lead ers, while of fer ing a sig nif i cantly re duced cost of own -
er ship. This pro vides a prac ti cal al ter na tive for rou tine pro -
tein con cen tra tion dur ing sam ple prep a ra tion and
op ti mi sa tion.

In ad di tion, the talk will high light re cently launched
crystallisation screens, in clud ing ded i cated or ganic and al -
co hol screens, de vel oped to ex pand chem i cal space and im -
prove crystallisation suc cess for chal leng ing tar gets.

The ses sion will con clude with brief clos ing re marks
from Pharmatech, who will in tro duce a new FPRC sys tem 
and out line its rel e vance within mod ern struc tural bi ol ogy
lab o ra to ries.
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FROM EXPRESSION TO INTERACTION: BIOPHYSICAL CHARACTERIZATION OF
RNA-PROTEIN COMPLEXES ACROSS THE STRUCTURAL BIOLOGY WORKFLOW

J. Nowak

NanoTemper Tech nol o gies, Krakow
Jakub.Nowak_ext@nanotempertech.com

RNA-pro tein in ter ac tions lie at the heart of fun da men tal bi -
o log i cal pro cesses - from gene reg u la tion and splic ing to
RNA mod i fi ca tion and in ter fer ence mech a nism. Com pre -
hen sive char ac ter iza tion of these in ter ac tions re mains a
sig nif i cant chal lenge, of ten re quir ing com plex bio phys i cal
ap proaches de mand ing high sam ple con sump tion and te -
dious op ti mi za tion at each stage of the re search.

Here we pres ent an in te grated bio phys i cal workflow
ad dress ing the com plex ity of is sues re lated to RNA-pro tein 

in ter ac tions and the chal lenges they pose - from re com bi -
nant pro tein ex pres sion mon i tor ing and qual ity con trol,
through ther mal and col loi dal sta bil ity as sess ment, to
quan ti ta tive bind ing af fin ity de ter mi na tion. At each stage
with sen si tiv ity and reproducibility for re li able re sults.

Start ing from the be gin ning Andromeda X en ables
real-time mon i tor ing of pro tein ex pres sion, sup port ing
con struct op ti mi za tion and en sur ing suf fi cient yields of tar -
get pro tein be fore down stream char ac ter iza tion be gins.

Pro me theus Panta en ables rapid ther mal and col loi dal sta -
bil ity screen ing of full-length and trun cated pro tein con -
structs, pro vid ing es sen tial qual ity con trol data prior to
struc tural stud ies. Mono lith and Dianthus de liver quan ti ta -
tive RNA-pro tein bind ing af fin ity mea sure ments in so lu -
tion, with min i mal sam ple con sump tion and no
im mo bi li za tion re quired - cap tur ing even weak or tran sient
in ter ac tions with high sen si tiv ity.

The presented research-based examples illustrate how
comprehensive biophysical characterization based on
individual NanoTemper systems facilitates and accelerates
measurement and parameterization, spanning from
expression monitoring, through stability characterization,
to affinity measurements – helping researchers solve
problems precisely at the stage of the workflow where they
are most blocking.
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