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3. GENERATION OF THE S83I parC MUTANT

A vector will be constructed
bearing a DNA fragment derived
from the parE-parC sequences
containing the G248T mutation.
Next, the  cat and ksgA genes will
be added to the plasmid skeleton
(Fig 3a). The resulting
pParMutCmKg plasmid will be
introduced in M. genitalium
ΔMG_463 mutant to obtain an
isogenic strain bearing the G248T
mutation  (Fig 3b).

pBSK-II

It is expected that when growing the parC-G248T strain in presence of moxifloxacin
or sitafloxacin, this strain is significantly resistant to these fluoroquinolones when
compared to the WT strain. This result will provide  compelling evidence that the
G248T mutation is in the origin of the fluoroquinolone resistance phenotype.

 

OBJECTIVES

4. S83I MUTATION AND FLUOROQUINOLONE RESISTANCE
Two 96-well plates will be used to perform growth curves. Each one testing the resistance
to moxifloxacin and sitafloxacin, the two major antibiotics used in multidrug-resistant
strains. The aim is to see the effect on the growth and the resistance phenotype.

The  generation of M. genitalium isogenic strains bearing selected point
mutations in different locations of subunit A topoisomerase IV gene (parC)
will help to determine the contribution of this gene to the origin of
fluoroquinolone resistance phenotypes found in natural isolates of this
microorganism.

Mycoplasma genitalium is a sexually transmitted pathogen first isolated in 1980 from two men with non-
gonococcal urethritis (1). It has been linked to cervicitis, endometritis, pelvic inflammatory disease, preterm
birth, spontaneous abortion, HIV acquisition and malignant transformation in chronic infections (2,3).
Fifty percent of strains isolated worldwide are resistant to azithromycin (first-line treatment), reaching 70% in
countries like Japan (4). In USA and Europe, the frequency of macrolide and fluoroquinolone resistant strains is
still low but significant, with a frequency of about 3% in clinical isolates (5).
It is a serious threat that in the next years many of M. genitalium infections might become clinically intractable
with our current antimicrobial therapies.
From all the SNPs found in multi-drug resistant strains (MDR), it is suggested that mutations in the parC gene,
specifically the G248T (S83I) SNP (6,7), play an important role in fluoroquinolone resistance. 
There are no counter-selectable markers available in M. genitalium. However, the ksgA gene is present in M.
genitalium (MG_463 gene) and kasugamycin kills mycoplasma cells (8). Then, the ksgA gene could be a possible
counter-selection marker when introducing point mutations in essential genes.
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1. GENERATION OF A ΔMG_463 MUTANT

A vector has been designed to perform a deletion of MG_463  ORF by
gene replacement with the catlox marker  (Fig 1a). Next, this suicide
plasmid will be used to transform M. genitalium G37 cells and
chloramphenicol resistant colonies will be picked and propagated. In a
next step, the catlox marker gene will be removed using the Cre Lox
technology, where the Cre recombinase will excise the loxP-flanked catlox
(Fig 1b).
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2. VALIDATION OF ksgA  AS A COUNTER-SELECTION MARKER
Once the deletion of the MG_463 gene is confirmed through PCR, a growth curve will be
performed in order to check that this deletion does not impact the growth of M.
genitalium cells and that the deletion strain grows in the presence of kasugamycin.
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Publication in a peer-reviewed journal.
Assistance to an international congress. For instance, the International
Organization of Mycoplasmology congress, which is a privilleged platform to
share the results obtained regarding to fluoroquinolone resistance.
Diffusion through the UAB press office to share the research results with the
communication media. 

Construction of  a MG_463 deletion mutant strain.
Validation of the ksgA gene as a counter-selection marker.
Obtaining  the parC S83I (G248T) mutant.
Phenotype analysis of M. genitalium G248T mutant strain to determine
its fluoroquinolone sensitivity.
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EXPECTED RESULTS

DIFFUSION PLAN

*Note that the first recombination event can also occur through the parC region. The resulting strains will be sequenced by Sanger.


