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Research area: Bacterial Genetics and Genomics

Dissertation topic: Sequence analysis of Treponema pallidum ssp. pallidum genomes
isolated from clinical material

Summary: Treponema pallidum subspecies pallidum is the causative agent of syphilis. In the last
several years, a number of genetically related pathogenic and non-pathogenic treponemes have
been sequenced and only minor genomic differences were identified among these genomes.
However, these minor differences are responsible for differences in pathogenicity of individual
treponemal strains. Whole genome sequencing of several treponemal strains isolated directly
from clinical material is planned and the resulting genomic sequences will be compared to each
other and also to type strains of Treponema.

Aims to be reached in the dissertation: The specific aims include i) identification of differences in
the genomic sequences related to differences in pathogenicity and invasiveness of pathogenic
treponemes and ii) identification of treponemal virulence factors.

Number of accepted applicants: 1

Funding: Beyond standard MU scholarship student usually gets a contract at supervisor’s grants
or institutional projects.

Prerequisites and requirements for applicants and students

» Complete Master’s degree in molecular biology, biochemistry or similar field

» Essential training in a range of molecular biology techniques relevant to basic research

* Well-organised, motivated and passionate

* Fluent in English

» Teaching around 100 - 250 hours within standard 4-year studies;

* Fellowship abroad (min. 1 month) on a foreign institution or participation in an international
project

Other obligations and recommendations: http://www.med.muni.cz/index.php?id=795

Supervisor's name: Prof. MUDr. David Smajs, Ph.D.

Contact: tel: +420 549 49 7496, e-mail; dsmajs@med.muni.cz,
http://biology.med.muni.cz/research/research-teams/bacterial-genetics-and-genomics

Supervisor’s best articles: Lancet. 2018 doi: 10.1016/S0140-6736(18)30205-8.
Nature Reviews Microbiology 2016, 14(12):744-759
Nature Microbiology 2016, 2:16245
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PLoS Neglected Tropical Diseases 2017, 11(9):e0005894
Proc Natl Acad Sci U S A. 2004 101(15):5646-51

Success in grant competitions — currently ongoing grants:

e 2017-2019, Czech Science Foundation (GACR), Single cell techniques in whole genome
sequencing of uncultivable pathogenic treponemes

e 2016-2018, Czech Science Foundation (GACR), Molecular characterization of novel
bacteriocin molecules identified in the genera Escherichia and Shigella

* 2018-2020, Czech Science Foundation (GACR), Treponemes in wild lagomorphs: Genetic
diversity and relatedness to human pathogenic T. pallidum

e 2017-2020, Czech Health Research Council (AZV), Development of a new typing scheme for
syphilis spirochete, Treponema pallidum subsp. pallidum, preferentially targeting proteome
differences

e 2017-2019, Grant Agency of Masaryk University (GAMU), Analysis of gastrointestinal
microbiome in patients with primary immune deficiencies

Other grants see http://bioclogy.med.muni.cz/research/grants

International _cooperation: Sascha Knauf, Ph.D., (Deutsches Primatezentrum, Gottingen,
Germany); Sylvia M. Bruisten, Ph.D., Regional Laboratory for Public Health, Amsterdam, The
Netherlands; Oriol Mitja, Ph.D., Lihir Medical Centre, Lihir Island, New Ireland Province, Papua
New Guinea; Lorenzo Giacani, Ph.D., University of Washington, Seattle, WA, USA; Steven J.
Norris, PhD., Pathology & Laboratory Medicine, The University of Texas Health Science Center
at Houston, USA

Successful PhD graduates and their further fulfilment: 9 Phd graduates; 4 of them are postdocs at
the Deparment of Biology; a postdoc at University of Toronto, Canada; postdoc at University of
Victoria; postdoc at Recetox MU; postdoc at VUVel Brno.
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LEKARSKA BIOLOGIE (CTYRLETE), PREZENCNi DOKTORSKE STUDIUM
BIOLOGICKY USTAV LF MU V BRN E

Vyzkumna oblast: Bakterialni genetika a genomika

Téma disertace: Sekvenéni analyza genom G Treponema pallidum ssp. pallidum
izolovanych z klinického materialu

Anotace: Treponema pallidum subspecies pallidum je puvodce lidského onemocnéni, syfilis. V
predchozich letech bylo kompletné sekvencovano nékolik genomu Treponema pallidum
subspecies pallidum a bylo zjisténo, Ze patogenni i nepatogenni kmeny treponem se navzajem
liSily jen minimélnimi genetickymi rozdily. Je pfitom ziejmé, Ze tyto minimalni rozdily jsou
zodpovédné za rozdilnou patogenitu jednotlivych kmenud. Desitky kmenu izolovanych pfimo z
klinického materialu budou sekvenovany a genomy téchto kmenu budou mezi sebou porovnany.

Pfedbézné cile, kterych ma dizertace dosdhnout: Planujeme vySetfit fadové desitky kmend
izolovanych pfimo z klinického materialu a genomy téchto kmenu porovnat mezi sebou navzajem
i k tzv. kmendm typovym. Zjisténé rozdily budou pouZity k predikci a identifikaci virulen¢nich
faktort treponem.

Pocet uchazecu, které Ize na dané téma prijmout: 1

Financovani: Nad ramec standardniho stipendia z MU obvykle student dostava i Uvazek
z grantovych zdroji Skolitele ¢i z institucionalnich projektd LF a/nebo MU.

Struéné pozadavky na studenta dle stdvajicich poZzadavku oborové rady

» Ukonéené magisterské studium buné&né a molekularni biologie, biochemie nebo podobného
oboru

» Z&kladni znalost modernich molekularné biologickych technik

» Dobfe organizovany/a, motivovany/a a zapaleny/a pro védu

» Perfektni aktivni znalost angli¢tiny

* Povinnost ugcit studenty mediciny (100 - 250 hodin za standardni dobu studia 4 roky)

* Povinnad zahraniéni staz (nejméné 1 meésic) na zahrani¢ni instituci nebo GCast na
mezinarodnim projektu

DalSi povinnosti a doporuc¢eni: http://www.med.muni.cz/index.php?id=355

Jméno 3kolitele: Prof. MUDr. David Smajs, Ph.D.

Kontakt: tel: +420 549 49 7496, e-mail: dsmajs@med.muni.cz,
http://biology.med.muni.cz/research/research-teams/bacterial-genetics-and-genomics

NejlepSi publikace Skolitele: Lancet. 2018 doi: 10.1016/S0140-6736(18)30205-8.
Nature Reviews Microbiology 2016, 14(12):744-759
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Uspé&snost v projektovych soutézich — nedavné &i soucasné FeSené grantové projekty:

« 2017-2019, GACR, Single cell techniques in whole genome sequencing of uncultivable
pathogenic treponemes

« 2016-2018, GACR, Molecular characterization of novel bacteriocin molecules identified in the
genera Escherichia and Shigella

« 2018-2020, GACR, Treponemes in wild lagomorphs: Genetic diversity and relatedness to
human pathogenic T. pallidum

e 2017-2020, AZV, Development of a new typing scheme for syphilis spirochete, Treponema
pallidum subsp. pallidum, preferentially targeting proteome differences

e 2017-2019, GAMU, Analysis of gastrointestinal microbiome in patients with primary immune
deficiencies

Other grants see http://bioclogy.med.muni.cz/research/grants

Mezinarodni _spoluprace: Sascha Knauf, Ph.D., (Deutsches Primatezentrum, Géttingen,
Germany); Sylvia M. Bruisten, Ph.D., Regional Laboratory for Public Health, Amsterdam, The
Netherlands; Oriol Mitja, Ph.D., Lihir Medical Centre, Lihir Island, New Ireland Province, Papua
New Guinea; Lorenzo Giacani, Ph.D., University of Washington, Seattle, WA, USA; Steven J.
Norris, PhD., Pathology & Laboratory Medicine, The University of Texas Health Science Center
at Houston, USA

Uspé&3ni_absolventi Skolitele a jejich nasledné plsobeni: 9 Gspé&dnych absolventd; &tyfi z nich
pusobi jako postdoci na Biologickém uUstavu LF MU; jeden postdoc na University of Toronto,
Canada,; jeden postdoc na University of Victoria; jeden postdoc na Recetoxu MU; jeden postdoc
na VUVeL Brno.




