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STRUCTURAL BASIS OF KATANIN FUNCTION AT MICROTUBULE MINUS END

L. Rezabkova1, K. Jiang2, G. Capitani1, A. Akhmanova2, M. O. Steinmetz1, R. A. Kammerer1

1Lab o ra tory of Biomolecular Re search, Paul Scherrer In sti tute, Swit zer land
2Cell Bi ol ogy, Fac ulty of Sci ence, Utrecht Uni ver sity, The Neth er lands

Katanin plays a cru cial role in se vere hu man dis eases such
as tauophaties or microcephaly [1-2]. It is a micro tu bule-
 sev er ing en zyme that has the unique ca pac ity to catalyse
the re moval of tubulin dimers from the in te rior of the 
microtubule lat tice and thereby cut microtubules (MT) into
short frag ments. It is nec es sary for mei otic spin dle as sem -
bly, de ter mi na tion of mi totic spin dle length, sev er ing at
microtubule cross overs, and cell mo til ity [3-4]. Katanin is
known for de cades; how ever, struc tural in for ma tion is
miss ing and the role of in ter ac tion part ners in the reg u la -
tion of katanin func tion is not fully un der stood. 

Here we per formed a de tailed bio phys i cal, struc tural
and func tional char ac ter iza tion of katanin alone and in
com plex with two bind ing part ners, ASPM (ab nor mal

spin dle-like microcephaly-as so ci ated pro tein) and
CAMSAP (calmodulin-reg u lated spectrin-as so ci ated pro -
tein). We iden ti fied min i mal re gions of CAMSAP and
ASPM nec es sary and suf fi cient for the in ter ac tion with
katanin. We char ac ter ized the com plexes bio physi cally us -
ing mainly sed i men ta tion ve loc ity an a lyt i cal centrifugation 
and solved the crys tal struc tures of katanin, and the
katanin/CAMSAP, katanin/ASPM com plexes. Our work
re vealed that CAMSAP and ASPM com pete for the same
bind ing site on katanin and func tional anal y sis showed that
katanin/ASPM and katanin/CAMSAP form MT mi nus-end 
bind ing complexes, that play major roles in regulating MT
dynamics.
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STRUCTURE-FUNCTION STUDY ON PLANT ALDEHYDE DEHYDROGENASE FROM
MOSS PHYSCOMITRELLA PATENS
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Al de hyde dehydrogenases (ALDHs) com prise a pro tein
superfamily of NAD(P)+-de pend ent en zymes (EC 1.2.1).
The superfamily of plant ALDHs cur rently con tains 13 dis -
tinct fam i lies. In re cent years we kinetically and struc tur -
ally char ac ter ized NAD+-de pend ent ALDH10 fam ily
mem bers from pea (Pisum sativum), maize (Zea mays), to -
mato (Solanum lycopersicum), ALDH7 fam ily mem bers
from maize and pea and ALDH2 fam ily mem bers from
maize. The ALDH10 isoforms have been in de pend ently
shown to ox i dize var i ous aminoaldehydes and thus they

have been also called aminoaldehyde dehydrogenases or
betaine al de hyde dehydrogenases. ALDH7 (EC 1.2.1.31)
is also known as a piperideine-6-carboxylate (P6C)
dehydrogenase or antiquitin and is pri mar ily in volved in
the me tab o lism of lysine. Plant ALDH2 fam ily (EC
1.2.1.3) com prises isoforms cat a lyz ing the ox i da tion of
eth a nol-de rived acetaldehyde to ac e tate as well as of other
aliphatic and ar o matic al de hydes. Some ALDHs from fam -
ily 2 were orig i nally iden ti fied as genes re stor ing fer til ity in 
plants (called RF2A and RF2B), which have the abil ity to
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sup press the male-ster ile phe no type and re store the pro -
duc tion of pol len in maize. 

In this work we an a lyzed en zyme ki net ics of ALDH2,
ALDH10 and ALDH21 fam ily mem bers from the non-vas -
cu lar moss Physcomitrella patens, which is a model or gan -
ism for stud ies on plant evo lu tion. A sin gle ALDH21 gene
is re stricted to prim i tive ter res trial plants in clud ing mosses
P. patens, Tortula ruralis and the spikemoss Selaginella
moellendorffii while it is ab sent in higher plants. Crys tal

struc tures of the ALDH21 apoform and the com plexes with 
the coenzyme and prod uct were solved up to 2.15 Å res o lu -
tion and re vealed the im por tance of sev eral arginine and ty -
ro sine res i dues for sub strate and coenzyme bind ing. In
par tic u lar, Arg 228 func tions as a gate to the coenzyme
bind ing site and seals the site upon coenzyme binding.

This work was sup ported by grant 15-22322S from the
Czech Sci ence Foun da tion and grant IGA_PrF_2016_024
from Palacký Uni ver sity.
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LECTINS WITH BETA-PROPELLER FOLD IN OPPORTUNISTIC PATHOGENS
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Lectins are car bo hy drate bind ing pro teins of non-im mune
or i gin that play role in var i ous bi o log i cal pro cesses, such as 
cell-cell in ter ac tion, biofilm for ma tion or host-patho gen
rec og ni tion. They dif fer in car bo hy drate spec i fic ity as well
as in af fin ity, which can be fur ther in creased by pres ence of 
sev eral bind ing sites per lectin mol e cule caus ing so called
avid ity ef fect. Lectins are ubiq ui tous in na ture. They were
found in bac te ria, plants, fungi and an i mals in clud ing hu -
man be ing. At ten tion is paid es pe cially to lectins from
patho genic or gan isms (Pseu do mo nas aeruginosa, Chro -
mo bacterium violaceum, Aspergillus fumigatus, Photor -
habdus asymbiotica, etc.), where they fre quently as sist
host- patho gen rec og ni tion and take part in early stage of in -
fec tion.

From the struc tural point of view, a few doz ens of lectin 
folds have been al ready de scribed and there is no rea son to
take this amount as fi nal. An in ter est ing group of lectins are 

lectins pos sess ing 6 or 7 bladed beta-pro pel ler fold. In this
case, the blades are formed by tan dem re peats, where bind -
ing sites are lo cated in be tween blades. This not only al lows 
for high af fin ity through multivalency ef fect, but also for
in creased vari abil ity in ligand spec i fic ity since slight vari a -
tions in bind ing site com po si tion is fre quently ob served.
Struc tural data based on X-ray dif frac tion are eval u ated in
or der to de ter mine the real num ber of ac tive bind ing sites
and their fine spec i fic ity, as this knowl edge is es sen tial for
treat ment (e.g. anti-ad he sive therapy) or for bio tech no log i -
cal applications.

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 Pro gram II. The re search re -
ceived fi nan cial sup port from the Czech Sci ence Foun da -
tion (GA13-25401S).
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STRUCTURAL AND BINDING PROPERTIES OF A QUADRUPLE EPITOPE
REGULATING TAU PROTEIN OLIGOMERIZATION 

Rostislav Skrabana, Eva Kontsekova, Branislav Kovacech, Jana Kralovicova, Pe ter Filipcik,
Ondrej Cehlar, Michal Novak

Axon Neu ro sci ence, Dvorakovo nabrezie 10, 811 02 Bratislava, Slovakia

In sti tute of Neuroimmunology, Slo vak Acad emy of Sci ences, Dubravska cesta 9, 845 10 Bratislava, Slovakia 

Poly mer iza tion of tau pro tein and the de po si tion of in sol u -
ble tau le sions highly cor re late with the cog ni tive de cline in 
Alz hei mer’s dis ease and re lated tauopathies [1]. The most
prob a ble nu clei of tau pro tein ag gre ga tion are the
hexapeptides VQIINK, VQIVYK and other two seg ments,
each lo cal ized in one of the microtubule-bind ing re peats of
tau [2, 3]. Re cently we have de scribed an anti-tau
monoclonal an ti body, DC8E8, which ef fec tively blocked
tau-tau in ter ac tion by bind ing four highly ho mol o gous
epitopes in the im me di ate vi cin ity of ag gre ga tion-pro mot -
ing hexapeptides [4]. The se quence of DC8E8 epitope
served as a base for the con struc tion of an ac tive vac cine,
which is cur rently un der clin i cal de vel op ment [5].

In the pres ent study we aimed to an swer the ques tions
about the se quence and struc ture re quire ments of
DC8E8-based immunomodulation. We have de ter mined
the ki net ics of DC8E8 bind ing to each of its four bind ing
sites on the tau pro tein mol e cule. Fur ther, we have crys tal -
lized DC8E8 Fab frag ment and its com plexes with sev eral

tau pep tides and solved the struc ture by X-ray crys tal log ra -
phy. Fi nally, we val i dated our struc tural find ings by
alanine-scan ning mu ta gen e sis of DC8E8 paratope res i dues 
to con firm an ti body con tact sites. Ob tained re sults al lowed
mech a nis tic insights into DC8E8 inhibitory activity.
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Mandelkow EM & Mandelkow E Proc. Natl. Acad. Sci. U.
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ASYMMETRIC CELL DIVISION DURING SPORULATION IN BACILLUS SUBTILIS 

I. Barák, K. Muchová, Z. Chromíková, and R. Valenèíková

In sti tute of Mo lec u lar Bi ol ogy, Slo vak Acad emy of Sci ences, Dúbravská cesta 21, 845 51 Bratislava,
Slovakia

Ba cil lus subtilis is a Gram-pos i tive mi cro or gan ism which
is able to dif fer en ti ate dur ing pro cess called sporulation. A
hall mark of sporulation in B. subtilis is the po lar cell di vi -
sion. As oc curs dur ing veg e ta tive cell di vi sion, the
tubulin-like GTPase FtsZ forms a ring-like struc ture at
mid-cell. At the on set of sporulation, how ever, the di vi sion
ap pa ra tus is not as sem bled at this site, in stead the Z-ring
mi grates from mid-cell on a spi ral tra jec tory to the two cell
poles in a pro cess that de pends on sporulation-spe cific
overexpression of ftsAZ and the pres ence of SpoIIE.
SpoIIE colocalizes with the po lar Z-rings. One of the
Z-rings ma tures into the sporulation sep tum while the other 
dis solves. Asym met ric cell di vi sion oth er wise ap pears to
in volve the same set of pro teins as con sti tute the divisome
dur ing veg e ta tive cell di vi sion. How ever, the re sult ing
sporulation sep tum is much thin ner. In ter est ingly, SpoIIE
is the only sporulation-spe cific pro tein whose de le tion or
mu ta tion causes changes in the ultrastructure of the asym -

met ric sep tum. spoIIE null mu tants are de fec tive in
sporulation and at low fre quency give rise to aberrantly
thick asym met ric septa [1]. Ac com pa ny ing these mor pho -
log i cal changes is a co or di nated programme of dif fer en tial
gene ex pres sion, in volv ing intercellular sig nal ling pro -
cesses, that leads to the ac ti va tion of the RNA poly mer ase

sigma fac tors, sF and sG in the forespore and sE and sK in
the mother cell [2]. 

SpoIIE from B. subtilis is an 827 res i due pro tein that
con sists of three re gions. It has 10 pu ta tive mem -
brane-span ning seg ments (re gion I) at its amino ter mi nus
and a PP2C-type phosphatase do main (re gion III) at its
C-ter mi nus. The cen tral re gion II is re quired for lo cal isa -
tion of SpoIIE to the divisome and its re ported in ter ac tion
with FtsZ. The struc ture of the PP2C phosphatase do main
of SpoIIE was al ready solved [3]. In con trast, the struc ture
of N-ter mi nal two-thirds of SpoIIE and the char ac ter of its
in ter ac tions with part ner pro teins are un known. We re -


