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Structural basis for transcriptional control
of flagellum assembly by the FliD-FIiT
complex
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During the stages of the flagellar assembly process, the
flagellar genes are expressed in response to morphological
development of flagellar assembly. Flagellar biogenesis is
controlled by a negative feedback loop. When FliD was se-
creted at the late step of flagellar assembly, the FIiD-FIiT
complex disassembled and free FIiT bound to the FIhDC
complex, a master regulator of flagellar biogenesis, sub-
sequently inhibiting the overall expression of flagellar
proteins. Thus, the overall production of flagellar proteins
is reduced by sensing flagellar morphology via FliD-FIiT
complex. In this study, we analyzed the role of the FliD
C-terminal domain in pentamer formation and interaction
with FliT. We determined the crystal structure of C-terminal
domain of FliD bound to FIiT, and showed that the FliD
Leu443, which is part of the hydrophobic core of the FliD-
FIiT complex, plays a crucial role in the pentameric oligom-
erization of FliD. When the FliD Leu443 was mutated, the
binding affinity between FliD and FliT was significantly re-
duced, and it exists as a monomer in solution. Consistently,
lengths of flagella in each cell were significantly reduced in
L443R mutant strain, suggesting that normal flagellar bio-
genesis was impeded. These results suggest that the C-ter-
minal domain of FIiD plays a crucial role in the pentameric
oligmerization of F1iD and the binding of FIiT to the C-ter-
minal domain of FIiD is critical to inhibit the premature as-
sembly of the FliD pentamer in the cytosol.
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between Nanocrystals and Single Particles
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Liquid-dense clusters (LDCs) are formed by liquid-liquid
phase separation, which is a process known for a long time
in vitro as well as in vivo affecting a variety of nucleic acids,
protein functions and metabolic pathways. Insights in the
formation and dynamics of liquid dense clusters will open
also new option to optimize protein crystal growth [1].

Nonetheless, the knowledge about structural and dynamic
properties of macromolecule LDCs of proteins and different
nucleic acids remains by far incomplete (1). Insights about
the folding state and packing of biomolecules inside LDCs
will aid in understanding the relevance of metastable lig-
uid-liquid phase separation, as well as understanding initial
processes of protein aggregation, oligomerization and mis-
folding, e.g. in neurodegenerative diseases like Alzheimer,
Parkinson, dementia and sclerosis [2]. In order to investi-
gate formation and internal structure of liquid dense clus-
ters (LDC) by coherent X-ray diffractive imaging, selected
distinct proteins of high medical and biological relevance
as well as RNAs were selected to prepare LDCs. The phys-
ico-chemical conditions for the formation, stabilization and
labelling of selected macromolecule LDCs were established
and systematically optimized. The influence of polyvalent
ions and polyethylene glycols as precipitant agents, which
can promote LDC formation, were investigated. A combi-
nation of single particle Brownian microscopy applying an
ultrafast camera, in situ Dynamic Light Scattering as well as
fluorescens and atomic force microscopy have been applied
to follow the time resolved process of clusters formation.
Initial results and data obtained were utilized to understand
and to optimize the clusters formation, as well as assess
their stability, also towards advanced X-ray imaging tech-
niques. More detailed information about folding state and
arrangement of macromolecules inside LDCs, particularly
by using X-ray free electron laser based imaging will open
new routes to utilize LDCs for structural investigation of
nanomaterials and single macromolecules in a non-crystal-
line environment in the future, and will allow to prepare dis-
tinct nano- and micro-sized crystals, most suitable for serial
diffraction data collection. Details will be presented.
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