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Mem bers of the bac te rial phy lum Gemmatimonadota (pre -
vi ously called Gemmatimonadetes) in habit a wide and di -
verse range of hab i tats in clud ing soils, aquatic en vi ron-
 ments i.e., ma rine, fresh and waste wa ter as well as biofilms 
and sed i ments. In spite of the prev a lence in Na ture of this
phy lum only six cul tured spe cies have been de scribed so
far. Two of these spe cies, Gemmatimonas (Gem.) photo -
trophica and Gem. groenlandica are photo hetero trophic
and con tain anoxygenic photosynthetic com plexes.  The
photosynthetic pig ment-pro tein com plex in Gem. photo -
trophica was found to con tain two con cen tric an tenna rings 
around the cen tral re ac tion cen tre (RC), (a pro jec tion im -
age is in set in the Fig ure), and we ob tained a high res o lu -
tion, cryo-EM struc ture fol lowed re vealed many novel
fea tures [1] . 

Due to the dou ble-ringed an tenna in this com plex it was 
termed RC-dLH (d = dou ble Light-Har vest ing (rings)).
Gem. groenlandica was the sec ond phototrophic Gem -
matimonadota strain to be char ac ter ised [2]. In trigu ingly,
the ab sorp tion spec trum of Gem. groenlandica RC-dLH
com plex (red line) is rather dif fer ent to that of Gem.
phototrophica (black line) in the near in fra-red (NIR), see
Fig ure. We are cur rently in the pro cess of fi nal re fine ment
for the RC-dLH com plex from Gem. groenlandica, there -
fore, this pre sen ta tion will com pare and con trast the two
struc tures and pro vide pos si ble func tional and phys i o log i -
cal rea sons for these dif fer ences.
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Bac te rium Sphingomonas glacialis AAP5 iso lated from
the al pine lake Gossenköllesee con tains genes for anoxy -
genic phototrophy as well as pro ton-pump ing xanthor -
hodopsin. 

The photosynthetic com plexes con tain cir cu lar light
har vest ing com plex 1 sur round ing the type-2 bac te rial re -
ac tion cen ter. The light har vest ing com plex is com posed
from 16 homodimeric sub units. Each sub unit binds one
bacteriochlorophyll-a pair and one spirilloxanthin mol e -
cule. The pu ri fied xanthorhodopsin is pres ent as a trimer. It
con tains carotenoid nostoxanthin serv ing as an aux il iary
an tenna and per forms the stan dard photocycle. The
xanthorhodopsin-pro duc ing cells re duced upon il lu mi na -
tion their res pi ra tion by 70%. This doc u ments that the har -
vested light en ergy was uti lized in the me tab o lism, which
can rep re sent a large ben e fit un der car bon-lim it ing con di -
tions.

The pres ence of two dif fer ent photosystems may rep re -
sent a met a bolic ad van tage in al pine lakes where photo -
heterotrophic or gan isms face large changes in irradiance,
lim ited or ganic sub strates and low temperature.
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Flu o res cence fa cil i tates the de tec tion, vi su al iza tion, and
track ing of mol e cules with high sen si tiv ity and spec i fic ity.
A func tional DNA mol e cule that gen er ates a ro bust flu o -
res cent sig nal would of fer sig nif i cant ad van tages for many
ap pli ca tions com pared to in trin si cally flu o res cent pro teins, 
which are ex pen sive and la bor in ten sive to syn the size, and
flu o res cent RNA aptamers, which are un sta ble un der most
con di tions. Here we de scribe a novel deoxyriboyzme that
rap idly and ef fi ciently gen er ates a sta ble flu o res cent prod -

uct us ing a readily avail able coumarin sub strate. An en gi -
neered ver sion can de tect picomolar con cen tra tions of
ribonucleases in a sim ple ho mo ge neous as say, and was
used to rap idly iden tify novel in hib i tors of the SARS-CoV -
-2 ribonuclease Nsp15 in a high-through put screen. Our
work adds an im por tant new com po nent to the toolkit of
func tional DNA parts, and also dem on strates how cat a lytic
DNA mo tifs can be used to solve real-world prob lems.
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Pre lim i nary cryoEM struc ture of photosystem in
Sphingomonas AAP5
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The SARS-CoV-2 vi rus does n’t need a lengthy in tro duc -
tion. We all are aware of it and feel that noth ing can sur -
prise us any more. With more than 16.5 mil lion de pos ited
se quences in the GISAID da ta base and over 4 thou sand
struc tures in the PDB, it is by far the most ex ten sively stud -
ied vi rus (20.2.2024). Still, many ques tions re main un an -
swered. In my lec ture, I will show how the re cep tor- 
bind ing do main is shaped by evo lu tion ary pres sures to
main tain high bind ing af fin ity and es cape neu tral iz ing an ti -
bod ies, and how this in ter play con tin ues to sur prise us with

an ever-chang ing cooperativity land scape as can be seen
from af fin i ties in Ta ble 1. In the sec ond part of the lec ture,
we will fo cus on elu ci dat ing the change in tro pism in
SARS-CoV-2 and which structural aspects have con tri b -
uted to this phenomenon.

„The pro ject Na tional In sti tute of vi rol ogy and bac te ri ol -
ogy (Programme EXCELES, ID Pro ject No. LX22NPO
5103) - Funded by the Eu ro pean Un ion - Next Gen er a tion
EU.“
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Ta ble 1. The ever-chang ing cooperativity land scape dem on strated by af fin i ties [nM] and their im pact on dif fer ent SARS-CoV-2
lineages


