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Haloalkane dehalogenases (HLDs, EC 3.8.1.5) are mostly

mi cro bial a/b-hydrolase fold en zymes that cleave car -
bon-halo gen bonds in di verse halogenated hy dro car bons.
In ter est ingly, these en zymes ex hibit sig nif i cant se quence
and struc tural sim i lar ity with Renilla-type luciferases (EC
1.13.12.5). These luciferases are decarboxylating mono -
oxygenases that pro duce blue light through the ox i da tion of 
a luciferin (coelenterazine) [1,2]. Here, we iden ti fied sev -
eral genes cod ing for pu ta tive dehalogenase/ lu ci fer ase-
 like en zymes in the draft ge nome of Amphiura filiformis
[3], a lu mi nous brit tle star. Pro tein ex pres sion tri als
showed that some of these pu ta tive en zymes are ex pressed
as sol u ble and prop erly folded pro teins in Esch e richia coli.
Sur pris ingly, our bio chem i cal ex per i ments showed that
one en zyme ex hib its a dual func tion, cat a lyz ing the
hydrolytic dehalogenase re ac tion and the ox i da tion of
coelenterazine fol lowed by the emis sion of blue pho tons.
Co-crys tal struc tures re veal an as-yet-un seen mode of
luciferin bind ing, which is rad i cally dis sim i lar to that ob -
served in Renilla lu ci fer ase and sug gests a non-ca non i cal,
less-ef fec tive coelenterazine ox i da tion. Struc ture-based

mu ta gen e sis ex per i ments sup port this un usual mode of ca -
tal y sis. Our find ings col lec tively sup port the hy poth e sis
that coelenterazine-pow ered Renilla-type lucife rases
evolved from HLD-fold pro teins. 
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The cystatin superfamily is a large group of cysteine pro te -
ase in hib i tors (in clud ing type 1 cystatins – stefins, type 2
cystatins – true cystatins and type 3 cystatins – kininogens), 
pres ent in var i ous or gan isms. Par a site cystatins are in -
volved in the ac tive par a sit ism in the host by supressing
host im mune re sponses. Thus, cystatins are crit i cal for the
in ter ac tions be tween host and par a site dur ing the in fec tion
[1, 2].

Here, we struc tur ally char ac ter ized stefin Smolstatin
from Sphaerospora molnari, which is a myxozoan par a site
of com mon carp Cyprinus carpio. From evo lu tion ary point

of view, myxozoans are par a sites that stand at the base of
the metazoan evo lu tion, there fore struc tural in for ma tion
can bring in sights into the evo lu tion of the cystatin
superfamily as well as it can con trib ute to the aquaculture
field for study ing host- par a site in ter ac tions [3]. Smolstatin 
is a 13.5 kDa large sin gle do main pro tein, which con sists of 
typ i cal cystatin-like do main, but un likely for stefins, it also
car ries a sig nal pep tide. 

Smolstatin was recombinantly pro duced, pu ri fied and
crys tal lized us ing sit ting drop vapour dif fu sion tech nique.
Dif frac tion data were col lected on BL14.1 at the BESSY II
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elec tron stor age ring op er ated by the Helmholtz-Zentrum
Berlin [4]. Smolstatin crys tal lized as a do main swapped
dimer. The crys tal struc ture was de ter mined by mo lec u lar
re place ment, re fined and de pos ited to the PDB da ta base
un der the ac ces sion code 8and.   
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OF SINGLE MOLECULES
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Mass pho tom e try is a novel bioanalytical tech nol ogy that
pro vides sin gle-mol e cule mass mea sure ments of bio -
molecules in their na tive state within min utes with out the
need for la bel ling, sur face im mo bi li za tion or big sam ple
quan ti ties. Mass pho tom e try is based on interferometric
scat ter ing mi cros copy, mea sur ing sin gle mol e cules thanks
to an un prec e dented level of sen si tiv ity. Its ease of use
makes mass pho tom e try the per fect tool for rapid as sess -
ments of sam ple pu rity and ho mo ge ne ity, struc tural in teg -

rity or macromolecular in ter ac tions across biomolecules
rang ing from dif fer ently sized pro teins to DNA and even
small vi ruses, such as AAVs.

In this talk we will show how mass pho tom e try can an -
swer a wide range of ques tions in the struc tural bi ol ogy and 
bio chem is try fields and how it can be in te grated with
down stream struc tural bi ol ogy ap proaches like CryoEM
and crys tal log ra phy.
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