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In ter ac tions be tween biomolecules con sti tute the core of
bi o log i cal func tions. In pro tein–pro tein in ter ac tions, spec i -
fic ity plays a key role and many pro teins have evolved into
ex traor di narily pre cise mo lec u lar ma chines. The multistep
phosphorylation path way of the cytokinin sig nal ing in
plants in volves pro mis cu ous pro tein-pro tein in ter ac tions,
al low ing the plas tic ity of the plant-cell re sponse to en vi -
ron men tal and de vel op men tal stim uli. We have de vel oped
a re com bi nant an ti body which is able to bind to a spe cific
pro tein from the phosphorylation path way in vivo. This
pro tein can not be phosphorylated in the pres ence of the re -
com bi nant an ti body and the sig nal is not de liv ered to the

nu cleus to com mit the re ac tion of the plant. To ac com plish
a suc cess ful se lec tion of the re com bi nant an ti body, we
have de vel oped an in vivo se lec tion method. This method
al lows tar geted se lec tion of re com bi nant an ti bod ies with a
spe cific ac tiv ity. Dur ing the de vel op ment of our method,
we came to these con clu sions. In vivo se lec tion pro cess is
im por tant, be cause the sta bil ity of the re com bi nant an ti -
body in the re duc ing en vi ron ment of the plant cell is dif fi -
cult to pre dict. Ad di tion ally, the un cer tainty of the cor rect
form of the an ti gen pro duced by heterologous ex pres sion
in tro duces an other vari able, which might re sult in the un -
suc cess ful se lec tion of a cor rect re com bi nant an ti body.
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Pros tate can cer (PCa) is the most prev a lent tu mor dis -
ease in man world wide and as such is the sub ject of an ex -
ten sive bio med i cal re search. Glu ta mate carboxypeptidase
II (GCPII) is a metallopeptidase overexpressed on the sur -

face of cas trate-re sis tant pros tate tu mors and is there fore
ex ploited as a biomarker for the PCa im ag ing and ther apy.
Cur rently, only an ti body and small mol e cule-based agents
are used clin i cally for im ag ing PCa, al though with vari able
de grees of suc cess. As a novel strat egy we are de vel op ing
Anticalin-based bind ers spe cif i cally tar get ing GCPII. 

Anticalins be long to a new gen er a tion of ar ti fi cial bind -
ing pro teins and a part their se quence can be ran dom ized to
ob tain bind ing sur face func tion ally sim i lar to CDR of an ti -
bod ies. We have used a syn thetic com bi na torial DNA li -

brary to gether with the phage dis play meth od ol ogy to
se lect Anticalin clones spe cific for the extracellular part of
GCPII with af fin i ties be tween 10 and 50 nM. By the af fin -
ity mat u ra tion tech nique where er ror-prone PCR was ex -
ploited to in sert ran dom mu ta tions into the best Anticalin
vari ant, we im proved the af fin ity of the lead Anticalin to 1
nM. Fur ther more, by the FACS anal y sis we showed that
the best Anticalin clone is able to spe cif i cally bind mam -
ma lian cells ex press ing GCPII. These data were con firmed
by immunofluorescence con fo cal mi cros copy. The best
Anticalins will be sub jected to next rounds of af fin ity mat -
u ra tion, crys tal log ra phy as sisted de sign and aimed at in
vivo ex per i ments to val i date their bio med i cal po ten tial.
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Trehalases hy dro lyze the non-re duc ing disaccharide
trehalose amassed by cells as a uni ver sal protectant and
stor age car bo hy drate. Re cently, it has been shown that the
ac tiv ity of neu tral trehalase Nth1 from Saccharomyces
cerevisiae is me di ated by the 14-3-3 pro tein bind ing that
mod u lates the struc ture of both the cat a lytic do main and the 
re gion con tain ing the EF-hand like mo tif which role in the
ac ti va tion of Nth1 is un clear. In this work, the struc ture of
the Nth1:14-3-3 com plex and the im por tance of the
EF-hand like mo tif were in ves ti gated us ing site-di rected
mu ta gen e sis, hy dro gen/deu te rium ex change cou pled to
mass spec trom e try, chem i cal cross-link ing and small an gle
X-ray scat ter ing (SAXS). The low res o lu tion struc tural
views of Nth1 alone and the Nth1:14-3-3 com plex show
that the 14-3-3 pro tein bind ing in duces a sig nif i cant struc -

tural re ar range ment of the whole Nth1 mol e cule. The
EF-hand like mo tif-con tain ing re gion forms a sep a rate do -
main that in ter acts with both the 14-3-3 pro tein and the cat -
a lytic trehalase do main. The struc tural in teg rity of the
EF-hand like mo tif is es sen tial for the 14-3-3 pro tein-me di -
ated ac ti va tion of Nth1 and cal cium bind ing, al though not
re quired for the ac ti va tion, fa cil i tates this pro cess by af fect -
ing its struc ture. Our data sug gest that the EF-hand like mo -
tif-con tain ing do main func tions as the in ter me di ary
through which the 14-3-3 pro tein mod u lates the func tion of 
the cat a lytic do main of Nth1. 

This work was sup ported by the Czech Sci ence Foun da tion
(Pro ject P207/11/0455) and by Grant Agency of Charles
Uni ver sity (Grant 644313).
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Apoptosis sig nal-reg u lat ing kinase 1 (ASK1), a mem ber of
the mitogen-ac ti vated pro tein kinase kinase kinase
(MAPKKK) fam ily, ac ti vates c-Jun N-ter mi nal kinase and
p38 MAP kinase path ways in re sponse to var i ous stress
stim uli, in clud ing ox i da tive stress, endoplasmic re tic u lum
stress, and cal cium ion in flux. ASK1 plays a key role in the
pathogenesis of mul ti ple dis eases in clud ing can cer, neuro -
degeneration and car dio vas cu lar dis eases, thus be ing a
prom is ing ther a peu tic tar get against these pa thol o gies. En -
zy matic ac tiv ity of ASK1 is tightly reg u lated by phospho -
rylation, oligomerization and pro tein-pro tein in ter ac tions.
For ma tion of high mo lec u lar com plexes, ASK1 signalo -
somes, was ob served as an es sen tial el e ment for ox i da tive

stress-in duced cell death.
The 14-3-3 pro tein was iden ti fied as one of the most

im por tant phys i o log i cal reg u la tors of ASK1. It binds to the
phosphorylated Ser967 at the C-ter mi nus of the kinase do -
main ASK1 and  main tains its in ac tive state, thus pre vent -
ing the sig nal ing ini ti a tion. It has been pre vi ously shown

that ASK1 is ac ti vated af ter dephosphorylation of  Ser967
and dis so ci a tion of 14-3-3 in the pres ence of ROS. Thiore -
doxine (TRX) binds to the N-ter mi nal do main of ASK1
and it also pre vents its  ac ti va tion. If ex posed to ROS, TRX
dis so ci ates from ASK1 through un known mech a nism. This 
leads to the sub se quent bind ing of TRAF2/6 and full ac ti -
va tion. How ever, the pre cise mech a nisms of pro cesses that
lead to ASK1 ac ti va tion are still un clear. We pres ent here
the first struc tural and bio phys i cal char ac ter iza tion of in ter -
ac tions be tween 14-3-3, TRX and cor re spond ing bind ing
do mains of ASK1 us ing AUC, SAXS, time-re solved
tryptophan flu o res cence and mass spec trom e try.

This work was sup ported by the Czech Sci ence Foun da tion
(Pro ject 14-10061S) and the Grant Agency of Charles Uni -
ver sity in Prague (Grant 568912).
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To avoid im mune rec og ni tion and to al low for long time
per sis tence in the host, hu man cytomegalovirus (HCMV)
evolved a num ber of genes to evade or in hibit im mune
effector path ways. Especially glycoprotein (gp)UL141 can 
in hibit cell sur face ex pres sion of both the nat u ral killer
(NK) cell ac ti vat ing ligand CD155 as well as TRAIL death
re cep tors (TRAIL-R1 and -R2). The crys tal struc ture of
unliganded HCMV UL141 re fined to 3.25 C res o lu tion al -
lowed us to an a lyze its head-to-tail dimerization in ter face.
We fur ther de signed a ‘dimerization de fi cient’ mu tant of
UL141 (ddUL141), which re tained the abil ity to bind to
TRAIL-R2 or CD155, while hav ing lost the abil ity to
cross-link two re cep tor mono mers. Struc tural com par i son
of unliganded UL141 with UL141 that is bound to
TRAIL-R2 fur ther iden ti fied a mo bile loop that makes in ti -

mate con tacts with TRAIL-R2 upon re cep tor en gage ment.
Su per po si tion of the Ig-do main of UL141 on the CD155
ligand T-cell-Ig-and-ITIM-do main (TIGIT) re vealed that
UL141 can po ten tially en gage CD155 sim i lar to TIGIT by
us ing the C’C” and GF loop. Fur ther mu ta tions in the
TIGIT bind ing site of CD155 (Q63R and F128R) ab ro -
gated UL141 bind ing sug gest ing that the Ig do main of
UL141 is a vi ral mimic of TIGIT, as it tar gets the same
bind ing site on CD155 us ing sim i lar ‘lock-and-key’ in ter -
ac tions. Se quence align ment of UL141 gene and its
orthologs also showed con ser va tion in this highly hy dro -
pho bic (L/A)X6G ‘lock’ mo tif for CD155 bind ing as well
as con ser va tion along TRAIL-R2 bind ing patches, sug -
gest ing these host re cep tor in ter ac tions are evo lu tion ary
con served.

Ó Krystalografická spoleènost

20 Dis cus sions 12 - Lec tures Ma te ri als Struc ture, vol. 21, no. 1 (2014)


