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MICROSCOPIC SCOOPING FOR UNBIASED, SUBCELLULAR, SPATIAL
OPTOPROTEOMIC DISCOVERY

Matteo Cattaneo

Syncell Inc., Livermore, CA, USA

Mi cros copy-guided proteomics at organelle-level res o lu -
tion has the power to re veal pre vi ously un known pro teins
in dis ease- or func tion-spe cific re gions.

We pres ent a break through method for spa tial pro tein
pu ri fi ca tion us ing in situ subcellular photo-biotinylation,
en abling pre cise la bel ing of pro teins within user-de fined
re gions and fully au to mated rep li ca tion across thou sands
of fields of view.

As a com pel ling ex am ple, stress gran ules have his tor i -
cally been dif fi cult to char ac ter ize due to their dy namic and 
mem brane-less na ture. Us ing optoproteomics, two-pho ton

il lu mi na tion was di rected to G3BP1-pos i tive stress gran -
ules to trig ger lo cal ized photo-biotinylation, en abling se -
lec tive pu ri fi ca tion and sub se quent mass spec tro met ric
anal y sis. This au to mated workflow re vealed pre vi ously
un rec og nized high-con fi dence interactors and achieved
96% spec i fic ity upon val i da tion.

Syncell’s Microscoop en ables hy poth e sis-free,
high-res o lu tion map ping of subcellular proteomes within
pre cisely de fined re gions of in ter est, ad vanc ing our un der -
stand ing of dy namic cel lu lar struc tures such as stress
granules.
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C-TERMINAL DOMAIN OF THE FILAMENTOUS HEMAGGLUTININ FhaB IS CRUCIAL
FOR INTERACTION OF BORDETELLA PERTUSSIS WITH CILIATED EPITHELIAL

CELLS

Da vid Jurnecka1, Josef Chmelik1, Jana Holubova1, Ondrej Stanek1, Petra Kasparova1, 
Ab dul Samad1, Jana Proskova1, Karolina Skopova1, Pe ter Sebo1,  Chris to pher S Hayes2,

Ladislav Bumba1
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Bordetella per tus sis, the eti o log i cal agent of whoop ing
cough (per tus sis), pro duces a ~370 kDa fil a men tous
hemagglutinin (FhaB) that func tions as a key adhesin re -
quired for col o ni za tion of the re spi ra tory tract. FhaB is se -
creted via a two-part ner se cre tion (TPS) pathwayas an
ex tended hair pin and, un der in vi tro con di tions, it is
proteolytically pro cessed to re lease the ~230 kDa ‘ma ture’
FHA an ti gen used in acellular per tus sis vac cines. Here, we
show that FhaB re mains largely un pro cessed in B. per tus -
sis ad her ing to cil i ated air way ep i the lial cells and that its
C-ter mi nal do main (CT) is es sen tial for host en gage ment.
Us ing so lu tion NMR spec tros copy, we de ter mined the
struc ture of the CT and found that it adopts a pre vi ously un -

rec og nized, com pact pro tein fold. Ge netic ab la tion of the
CT does not im pair FhaB fold ing, se cre tion, or sur face dis -
play, but abol ishes bac te rial ad he sion to pri mary hu man
na sal cil i ated ep i the lial cells and pre vents na sal col o ni za -
tion, shed ding, and trans mis sion in a murine ca tarrhal in -
fec tion model. These find ings es tab lish the CT as a crit i cal
de ter mi nant of up per air way col o ni za tion and iden tify
full-length FhaB, rather than pro cessed FHA, as the bi o log -
i cally rel e vant adhesin dur ing in fec tion. Our re sults
reframe the model of FhaB biogenesis and un cover a
unique vir u lence mech a nism with di rect im pli ca tions for
per tus sis vac cine design.

Ó Krystalografická spoleènost

20 Dis cus sions XXII  -  Lec tures Ma te ri als Struc ture, vol. 32, no. 1 (2026)



L20

HIGH-RESOLUTION SOLID-STATE NMR OF PROTEINS: 
CURRENT STATUS AND PERSPECTIVES
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Solid-state NMR is used for char ac ter iza tion of solid pro -
teins, in clud ing supra mo lecu lar as sem blies, mem brane
pro teins, fi brils, mi cro-crys tal line prep a ra tions, and pro -
tein sed i ments. Typ i cal tar gets are high mo lec u lar weight
ob jects that are as so ci ated with slow tum bling that com pro -
mises so lu tion-state NMR as sess ment. Re cent rev o lu tion
in NMR hard ware with very high mag netic fields (28
Tesla) and ul tra-fast sam ple ro ta tion (fre quen cies up to 200 
kHz) en abled high-res o lu tion in pro ton de tected ex per i -
ments [1]. At the same time, sam ple quan ti ties are dra mat i -
cally re duced, down to about 0.5 mg. Mul ti di men sional
ap proaches are de vel oped to re solve prob lems with spec -
tral crowd ing and to fa cil i tate peak as sign ments, with the
cur rent re cord of (2x)72-kDa tryptophan synthase stud ied
in atomic res o lu tion [2]. 

Re cently, we in tro duced trans verse mix ing pulse se -
quence el e ments, TROP [3], that sys tem at i cally en hance
sen si tiv ity of mul ti di men sional spec tra by a fac tor of 1.4
for each in di rectly sam pled di men sion. Our work quickly
in spired other re search ers to look for other pulse se quences 
me di at ing the same type of co her ence trans fer and em ploy
the pres er va tion of equiv a lent path ways prin ci ple to boost

sen si tiv ity. SPEPS [4] and TOCSY [5] are the two ex am -
ples al ready pre sented in the lit er a ture.

In this talk, I will pres ent the sta tus in the field as well as 
our own ex pe ri ence with mul ti ply sen si tiv ity-en hanced
three-to-five-di men sional spec tra of dif fer ent types, de -
signed to yield back bone as well as side-chain as sign ments
[6]. The re sults doc u ment ro bust ness of TROP se quences
and enor mous time sav ings us ing this ap proach, un lock ing
the solid-state NMR meth ods to study pro tein as sem blies
that could es cape de tec tion so far. 
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HOST, SWEET HOST! A TALE OF GLYCANS, LECTINS, MICROBES, KILLERS
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The con stant im mune cross-talk of glycans, lectins, mi -
crobes, and the var i ous im mune cells of our body is one of
the es sen tial fac tors de ter min ing our health or dis ease. Nat -
u ral killer (NK) cells are one of the early, di rect re spond ers
to such a chal lenge. Us ing their sur face re cep tors, they con -
stantly strive to de tect mo lec u lar pat terns as so ci ated with
in fec tion, cel lu lar stress, or can cer ous trans for ma tion.

This con tri bu tion will de scribe re cent ad vances in un -
der stand ing such mo lec u lar di a logues on two spe cific ex -
am ples from hu man NK cells: Siglec-7, a sialic acid- 
bind ing im mu no glob u lin-like lectin in hib i tory re cep tor,
and NKp46, an im mu no glob u lin-like ac ti va tion re cep tor.
Siglec-7 pref er en tially binds glycoconjugates with

a(2,8)-linked disialic ac ids and branched a(2,6)-linked
sialic ac ids [1], as those found in GD3 and GT1b
gangliosides [2]. How ever, its immunosuppressive po ten -
tial is also ex ploited by patho gens such as Neisseria
meningitidis [3] and Fusobacterium nucleatum [4], caus ing 
po ten tially deadly in fec tions of the brain and spine or sup -
port ing tu mour trans for ma tion, e.g., in colorectal can cer,
re spec tively.

On the other hand, NKp46 has a wide range of known
lig ands of vi ral or mi cro bial or i gin, among them the ep i the -
lial adhesin 1 (Epa1), a C-type lectin of patho genic yeast
Candida glabrata. While Epa1 lectin ac tiv ity helps col o -
nize the host, the same ac tiv ity is used to de tect the yeast
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through NKp46 [5]. Bio chem i cal and struc tural de tails of
these rec og ni tion pro cesses and their elu ci da tion us ing a
wide range of meth ods, from eukaryotic re com bi nant
(glyco)pro tein pro duc tion and char ac ter iza tion to nu clear
mag netic res o nance spec tros copy, will be dis cussed.
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SPREAD THE WORD ABOUT THE REVOLUTION!

Kateøina Sedláèková

Altium In ter na tional s.r.o., Na Jetelce 69/2, 190 00 Praha 9

In tro duc ing REVO, a com pact SPR bench top sys tem with
4–8 chan nels, which de liv ers high-sen si tiv ity, real-time ki -
netic and af fin ity mea sure ments in an ac ces si ble and
cost-ef fec tive for mat. Its fully au to mated car tridge-based
workflow min i mizes hands-on time, re duces main te nance,

and re quires as lit tle as 2 µL of sam ple. By com bin ing per -
for mance, ease of use, and affordability, Revo en ables re -
pro duc ible, pub li ca tion-qual ity data for ac a demic, biotech,
and biopharma re search lab o ra to ries.
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PHOTONIC INTEGRATED CIRCUITS - FUTURE OF IMMIBILIZATION TECHNIQUES

Josef Uskoba

BioTech a.s., Prague

Delta Life Sci ence’s pi o neer ing Photonic in te grated Cir -
cuits (PIC) tech nol ogy is re de fin ing the land scape of
biosensing by in te grat ing ad vanced photonic cir cuits with
high-sen si tiv ity, mul ti plexed de tec tion ca pa bil i ties. At the
core of the plat form is the in no va tive inQuiQ® in stru ment,
which uti lizes sil i con chip-based ring res o na tors to con fine
light at the nanoscale, gen er at ing ev a nes cent fields that en -
able real-time de tec tion of biomolecular in ter ac tions with
ex cep tional pre ci sion. This la bel-free tech nique op er ates
on prin ci ples sim i lar to Sur face Plasmon Res o nance (SPR), 
but sur passes tra di tional ap proaches through its com pact -
ness, scalability, and abil ity to con duct mul ti plex anal y -

ses-pro cess ing mul ti ple tar gets in par al lel with out loss of
sen si tiv ity.

The PIC sys tem’s sen si tiv ity is re mark able, ca pa ble of
re solv ing min ute changes in re frac tive in dex with base line
noise as low as 0.01 RU at a 1Hz read-out, thus fa cil i tat ing
de tec tion down to small mol e cules and sub tle confor -

mational changes in pro teins. Its com pact photonic chip de -
sign not only en sures a cost-ef fec tive so lu tion but also
en ables broad ac ces si bil ity for life sci ence re search ers and
phar ma ceu ti cal de vel op ers, ac cel er at ing workflows and
en hanc ing pro duc tiv ity com pared to bulky, sin gle-analyte
biosensors. The ver sa til ity of the PIC plat form ex tends be -
yond drug dis cov ery; po ten tial ap pli ca tions range from
med i cal di ag nos tics to food al ler gen anal y sis and en vi ron -
men tal nu tri ent mon i tor ing, em pow er ing re search ers to
study mo lec u lar-level phe nom ena with un prec e dented
accuracy.

In sum mary, Delta Life Sci ence’s nanophotonic ev a -
nes cent field sens ing tech nol ogy of fers an af ford able,
highly ac cu rate, and user-friendly biosensing so lu tion,
poised to ad vance sci en tific re search and healthcare di ag -
nos tics by de liv er ing rapid, re li able in sights into mo lec u lar
in ter ac tions. [1]

1. https://www.deltalifescience.com/faq/.
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