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A MULTIFACETED ROLE OF FILAMENTOUS HEMAGGLUTININ (FHA) IN THE
VIRULENCE OF PATHOGENIC BORDETELLA SPECIES
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 Fil a men tous hemagglutinin (FHA), a ma jor vir u lence fac -
tor of clas si cal Bordetellae, is a rod-shaped mol e cule that
plays an im por tant role in the ad her ence of bac te ria to cil i -
ated ep i the lial cells of the up per re spi ra tory tract and sup -
presses the host in nate and adap tive im mune
re sponse. FHA is trans lated as a 360-kDa FhaB pre cur sor
that is ex ported across the outer bac te rial mem brane by a
two-part ner se cre tion mech a nism in volv ing the outer
mem brane pro tein FhaC and shed into ex ter nal en vi ron -
ment as an N-ter mi nal ‘ma ture’ 220-kDa FHA pro tein af ter 
pro cess ing by sur face-ex posed SphB1 pro te ase. The re -
main ing C-ter mi nal 130-kDa FhaB prodomain is thought
to reg u late mat u ra tion pro cess and rap idly de graded in the
periplasm. We show here that both the ex treme C ter mi nus
(ECT) of the FhaB prodomain and the ma ture FHA play the 
piv otal roles in the vir u lence of B. per tus sis. The NMR-
 based struc tural anal y sis of ECT, a highly-con served the

C-ter mi nal 100 res i dues of the FhaB pre cur sor, re vealed
that the ECT polypeptide adopts a rigid struc ture with a
‘pilin-like’ pro tein fold. De le tion of the se quence en cod ing 

ECT (DECT) re sulted in a sig nif i cant de crease in bac te rial
col o ni za tion within the na sal cav ity of in fected mice, com -
pa ra ble to B. per tus sis strain lack ing the FhaB pre cur sor

(DFhaB). In trigu ingly, the DECT strain ex hib ited a com -
plete loss of its abil ity to bind cilia on hu man na sal ep i the -
lial cells grown at the air-liq uid in ter face, em pha siz ing the
in dis pens able role of ECT in the ad her ence of Bordetella
cells to cil i ated ep i the lial cells. Fur ther more, we dem on -
strate the ma ture FHA con fers re sis tance of B. per tus sis to
com ple ment-me di ated kill ing, high light ing its in volve -
ment in pro tec tion of bac te rial cells against the host’s in -
nate im mune re sponse. Col lec tively, these re sults pro vide
novel in sights into FHA bi ol ogy, un rav el ing its mul ti fac -
eted role in the vir u lence of patho genic Bordetellae.
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STRUCTURAL BIOLOGY OF ACUTE MYELOID LEUKEMIA (AML) PROTEIN AND
SMALL MOLECULE INHIBITOR COMPLEX

Mohanraj Gopalswamy, Manuel Etzkorn, Holger Gohlke

Nanotemper

Acute myeloid leu ke mia (AML) is a ma lig nant dis ease of
im ma ture myeloid cells and the most prev a lent acute leu ke -
mia among adults. The oncogenic homo-tetrameric fu sion
pro tein RUNX1/ETO re sults from the chro mo somal
translocation t(8;21) and is found in AML pa tients. The
nervy homology re gion 2 (NHR2) do main of ETO me di -
ates tetramerization; this oligomerization is es sen tial for
oncogenic ac tiv ity. Pre vi ously, we iden ti fied the first-in-
 class small-mol e cule in hib i tor of NHR2 tetramer for ma -
tion, 7.44, which was shown to spe cif i cally in ter fere with
NHR2, re store gene ex pres sion down-reg u lated by
RUNX1/ETO, in hibit the pro lif er a tion of RUNX1/
ETO-de pend ing SKNO-1 cells, and re duce the RUNX1/
ETO-re lated tu mor growth in a mouse model. How ever, no 
bio phys i cal and struc tural char ac ter iza tion of 7.44 bind ing
to the NHR2 do main has been re ported. Like wise, the com -
pound has not been char ac ter ized as to physicochemical,

pharmacokinetic, and tox i co log i cal prop er ties. Here, we
char ac ter ize the in ter ac tion be tween the NHR2 do main of
RUNX1/ETO and 7.44 by bio phys i cal as says and show
that 7.44 in ter feres with NHR2 tetramer sta bil ity and leads
to an in crease in the dimer pop u la tion of NHR2. The af fin -

ity of 7.44 with re spect to bind ing to NHR2 is Klig = 3.75 ±

1.22 mM. By NMR spec tros copy com bined with mo lec u lar
dy nam ics sim u la tions, we show that 7.44 binds with both
heteroaromatic moi eties to NHR2 and in ter acts with or
leads to conformational changes in the N-ter mini of the
NHR2 tetramer. Fi nally, we dem on strate that 7.44 has fa -
vor able physicochemical, pharmacokinetic, and tox i co log -
i cal prop er ties. To gether with bio chem i cal, cel lu lar, and in
vivo as sess ments, the re sults re veal 7.44 as a lead for fur -
ther op ti mi za tion to wards tar geted ther apy of t(8;21) AML.
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STRUCTURAL CHARACTERIZATION OF THE INTERACTION BETWEEN
BRCA1-BARD1 AND RNA POLYMERASE II
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Tran scrip tion – a cru cial pro cess, which pri mar ily gen er -
ates mes sen ger RNAs – com petes for its sub strate, DNA,
with other pro cesses, such as DNA re pair. How ever, the
prin ci ples un der ly ing the crosstalk be tween the above -
mentioned pro cesses re main poorly un der stood. The ex ist -
ing ev i dence in di cates that the BRCA1-BARD1 com plex,
an early fac tor in the DNA dam age re sponse, is among the
po ten tial can di dates for co or di nat ing tran scrip tion and
DNA re pair. In our study, we in ves ti gated the mo lec u lar
mech a nism of the in ter ac tion be tween RNA poly mer ase II
(RNAPII) and the BRCA1-BARD1 com plex, as well as its
func tional con se quence. Our data sug gest that the BRCT

re peat of BRCA1 binds the CTD, phosphorylated on Ser5,
via the es tab lished mech a nism. More over, we show that the 
in ter ac tion be tween the BRCT re peats and the hyper -
phosphorylated CTD is cru cial for or gani sa tion of RNAPII
into con den sates with liq uid-like prop er ties. A sub se quent
anal y sis of dis ease-as so ci ated vari ants iden ti fied within the 
BRCT re peats sup ports our view that the ob served con den -
sa tion is in deed bi o log i cally rel e vant. Al to gether, our data
sug gest that the BRCA1-BARD1 com plex may co or di nate
tran scrip tion and DNA re pair by or gan is ing RNAPII into
tran scrip tion fac to ries.
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BIO-RAD: OUT OF COMPLEXITY, FIND THE SIMPLICITY

Jacek Patryn

Bio-Rad Lab o ra to ries

The struc tural char ac ter iza tion of com plex macro mole -
cules gives a glimpse into their mech a nis tic func tions and
there fore helps to better un der stand their role in cell bi ol -
ogy. When pur su ing such stud ies, it is es sen tial to ap ply ap -
pro pri ate re search strat egy in clud ing proper meth od ol ogy

as well as suit able, cus tom ized re agents and lab o ra tory
equip ment. Bio-Rad Lab o ra to ries pro vide va ri ety of com -
plete so lu tions which have been proven to fa cil i tate a
successful achievement of research goals.
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