Type |l topoisomerase

challenges

Claudine MAYER

Université Paris Diderot
Institut Pasteur

. s
3 ST



LABORATORY / UNIT

i, -'

o

o

e .» _

Biologie structurale et chimie

INSTITUT PASTELIR [PARES]

LABORATORY | ENRS UMR3528 PARIS 7

Microbiologie structurale

Département de Biologie structurale et chimie

X-ray crystallography

Molecular biophysics and biochemistry
Bacterial genetics

Structural and mechanistic enzymology
Mycobacterial proteins

Institut Pasteur

CNRS UMR 3528

Biologie structurale des processus
cellulaires et maladies infectieuses

CNRS UMR 3523

Unité de Chimie Organique

Y,

DIDEROT

------

PARIS



ntation of

e %
N,

S
@ Institut Pasteur

[ Head: Pedro M. Alzari (PR IP) ]

ersité

univ

PARIS

:DIDEROT

GROUP GROUP

Biologie structurale d’enzymes et Biologie de Cibles du Paludisme et

T Il topoisomerases challenges
o P E complexes métaboliques Antipaludiques

Claudine Mayer Marco Bellinzoni Jean-Christophe Barale

Structural studies of type Il topoisomerases
Crystallography, biophysics, cryoEM,
modeling
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There are two types of topoisomerases
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The unique type Il topoisomerase in Mycobacterium tuberculosis

Resistance to fluoroquinolones collaboration A. Aubry, UPMC
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Structure-function relationships of the 3 functional domains
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Structural insights into
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The unique type Il topoisomerase in Mycobacterium tuberculosis

In silico studies of FQR mechanisms collaboration G. André-Leroux, INRA

Binding energies as a tool to predict resistance phenotype

Wild type or mutants

Atypical binding mode



Topoisomerase VIll, a new member of the type IIB family

Homology modeling collaboration P. Forterre, UPSud & IP
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Modeling of the heterotetramer

-subunit interfaces!

Many uncertainties concerning domain-domain and subunit



The meiotic topoisomerase-like complex

Remote homology modeling collaboration M. Grelon, INRA
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The meiotic topoisomerase-like complex Carate cEresr

A 493 aa protein highly conserved in
flowering plant (Magnoliophyta)

In A. thaliana, 2 Spo1l1 proteins form a

heterodimer that catalyse meiotic DSB
HHPred searches detected structural homology Top6B

1 183 266 432 493
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Highly
conserved
motifs

Does the Spoll
heterodimer need a
partner? ®






5
S
»

Col

Experimental and /n silico structural studies are highly complementary
to gain insight into the structure of complex macromolecular assemblies

clusion ahd perspective

@ Sequence-structure-solubility relationships

Spo11 vs archaeal Top6A

@ Sequence-structure-interaction relationships

Spo11 homodimerisation vs heterodimerisation
Subunit A - subunit B interactions

@ Sequence-structure-pocket geometry relationships

ATP-binding pocket and inhibition mechanisms

@ Sequence-structure-resistance phenotype relationships

Resistance phenotype = f(aa substitution, fluoroquinolone)
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