View metadata, citation and similar papers at core.ac.uk

7
brought to you by i CORE
provided by Wits Institutional Repository on DSPACE

THE MOLECULAR BASIS OF GLYCOPEPTIDE RESISTANCE IN TWO CLINICAL
ISOLATES: BACILLUS LENTUS RSA1208 AND PAENIBACILLUS

THIAMINOLYTICUS RSA1221

Arshnee Moodley

LE
y 1F iF
@

-

o
]
b
™
F
=
L=

#

o
RETTTTL b

A dissertation submitted to the Faculty of Health Sciences, University of the

Witwatersrand, in fulfilment of the requirements for the Degree of Master of Science in
Medicine

Johannesburg, 2005


https://core.ac.uk/display/39664098?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.wits.ac.za/Templates/http;/www.wits.ac.za

DECLARATION

I, Arshnee Moodley, declare that this dissertation is my own work. In compiling this
dissertation, no form of copyright has been infringed. It is being submitted for the degree
of Master of Science in Medicine at the University of the Witwatersrand, Johannesburg,
South Africa. It has not been submitted before for any degree or examination at this or any

University.

Arshnee Moodley
B. Sc, B. Sc (Hons)

21% day of July, 2005

i



DEDICATION

To my family and to Krzysztof Blaski, “kocham cie”.

And in special memory of my dearest grandmother.

il



PRESENTATION/S

The following presentation/s arose from work done towards this dissertation.

Oral presentation

Moodley A. “The molecular basis of glycopeptide resistance in two clinical isolates:

Bacillus lentus RSA1208 and Paenibacillus thiaminolyticus RSA1221” presented at the

Molecular and Cell Biology Group Annual Symposium, 6™ October 2004, Wits Medical

School, Johannesburg, South Africa

v



ABSTRACT

The molecular mechanisms of glycopeptide resistance in two Gram-positive clinical
isolates, Bacillus lentus RSA1208 and Paenibacillus thiaminolyticus RSA1221 were
investigated. The glycopeptide resistance genotypes were determined by PCR. If van genes
were detected, recombinant DNA techniques and sequencing were used to determine the
gene sequence. The location of the resistance determinant was investigated using Southern
hybridization techniques. To determine the 5’ and 3’ ends flanking the resistance operon,
sub-genomic libraries were constructed. Transmission electron microscopy was used to

assess possible structural changes of the B. lentus RSA1208 cell wall.

B. lentus RSA 1208 exhibits inducible, high-level resistance to both glycopeptides, but does
not possess any known van resistance genes. Electron micrographs showed a visible
increase in cell wall thickness in B. lentus RSA1208 grown in vancomycin compared to the
isolate grown in vancomycin-free media. However, it remains to be confirmed as to

whether this resistance is solely responsible for the high-level resistance phenotype.

P. thiaminolyticus RSA1221 exhibits constitutive, high-level resistance to vancomycin
only. It was found to possess a chromosomally-borne, vanA gene cassette. The vanA gene
showed the highest amino acid identity to the vanA-like D-ala: D-lac gene found in P.
thiaminolyticus PT-2B1 and Enterococcus faecium BM4147. All five genes of the vanA
gene cluster (vanR, vanS, vanH, vanX, vanY) were amplified and sequenced. No vanZ gene
was detected. The vanA operon in P. thiaminolyticus RSA1221 was found not to be
associated with any known mobile elements. The observed constitutive expression of

resistance maybe due to a two amino acid insertion in the VanSByy122; protein.
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