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Career History 

2002 – 2005: PhD in Biochemistry, Universidad Nacional de Cuyo, Mendoza, 
Argentina  
2003: Research Visitor, Department of Molecular Genetics and Microbiology, University 
of New Mexico, New Mexico, United States of America  
2003: Research Visitor, European Molecular Biology Laboratories (EMBL), Heidelberg, 
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2008: Post-Doctoral Fellow, European Molecular Biology Laboratories (EMBL) 
Heidelberg, Germany. Supervisor: Prof. Gareth Griffiths  
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Infection Research (HZI), Braunschweig, Germany  

Major Awards, Honours and Prizes  

2017 European Federation of Immunological Societies Lecture Award, bronze medal      

Membership of external committees, editorial boards, review panels, SABs etc 

Editorial boards  
2013- present: Member of the Editorial Board of Cellular Microbiology (Wiley)   
2017-present: Member of the Editorial Board of Frontiers in Immunology  
2017-present: Associate editor of Frontiers in Cellular and Infection Microbiology  
Review panels  
2014-present: Member of the board of trusted reviewers, European Society of Clinical 
Microbiology and Infectious diseases (ESCMID), Switzerland  
2014-2017: Member panel review Cell and Developmental Biology, Agencie Nationale de 
la Recherché (ANR), France  
2018-present: Advisory Board and Panel member of immunity and Inflammation in   
2018: Panel member Special Emphasis Panel (SEP) Tuberculosis, NIH/NIAD, United 
States  
2020: Panel member Priority programme, Deutche Forschung Gemeinshaft (DFG), 
Germany  



Lab Name Host-Pathogen Interactions in Tuberculosis Laboratory 

Research programme and achievements 

My group has developed novel imaging approaches that have allowed us to obtain 
significant insights into how M. tuberculosis interacts with host cells. We have 
successfully established a research program that combines molecular and cellular biology 
of macrophages with in vivo mouse models and studies in humans. This allowed us to 
translate our mechanistic studies into more relevant in vivo models of TB infection and 
human disease. Crucially, my group discovered that M. tuberculosis can infect human 
lymphatic endothelial cells (LECs) during extrapulmonary tuberculosis (EPTB). These 
studies reinforced the idea that cells other than macrophages provide a reservoir for M. 
tuberculosis with important consequences in disease reactivation. Our research also 
demonstrated that established paradigms can be challenged using new technologies to 
visualise live virulent M. tuberculosis. We found that necrotic cells provide a niche for M. 
tuberculosis replication and also that the proposed mechanism of M. 
tuberculosis phagosome maturation “arrest” is distinct from that proposed in the last 20 
years. These studies raise important questions in the field of tuberculosis that my group 
will address in the future.  
  
The group is now in an unique position to expand the imaging of intracellular M. 
tuberculosis and make major advances in the field of host-pathogen interactions. We will 
refine imaging technologies to define the molecular mechanisms underpinning M. 
tuberculosis phagosome biology, in particular the factors that contribute to 
membrane damage and repair and how different populations of M. 
tuberculosis interact with host cell organelles. We will continue our pioneering work 
on LECs and define the role of these cells in infection and immunity to M. tuberculosis. 
Crucial here is the development of a mouse model of EPTB that will allow us to 
interrogate important questions at the mechanistic level. Finally, we aim to understand if 
cellular and tissue environments impact antibiotic efficacy. This question has an 
enormous relevance for TB treatment and drug-discovery endeavours. In this context, we 
are pioneering the development of technologies such as correlative nano Secondary Ion 
Mass Spectrometry (nanoSIMS) to image drugs at the subcellular level.  
  

 

Research outputs 

   
Herbst, S., Campbell, P., Harvey, J., Bernard, E. M., Papayannopoulos, V., Wood, N. 
W., . . . Gutierrez, M. G. (2020) LRRK2 activation controls the repair of damaged 
endomembranes in macrophages. The EMBO Journal 39:e104494 
DOI:10.15252/embj.2020104494  
 Mutations in several genes encoding lysosomal proteins are involved in Parkinson's disease 
(PD). In this work, we show that PD‐related leucine‐rich repeat kinase 2 (LRRK2) is 
activated in response to pathogen or membranolytic drug‐induced damage of 
phagolysosomes and lysosomes in macrophages, and 
regulates endolysosomal homeostasis by controlling the balance between membrane repair 
and degradation.  
  

http://doi.org/10.15252/embj.2020104494


Greenwood, D. J., Dos Santos, M. S., Huang, S., Russell, M. R. G., Collinson, L. 
M., MacRae, J. I., . . . Gutierrez, M. G. (2019) Subcellular antibiotic visualization reveals 
a dynamic drug reservoir in infected macrophages. Science, 364(6447), 1279-1282. 
DOI : 10.1126/science.aat9689  
Improving chemotherapies against intracellular pathogens requires an understanding of how 
antibiotic distribution within infected cells affects efficacy. In this work, we developed an 
approach to visualise antibiotics in human macrophages infected with the tubercle bacillus. 
We showed that the antitubercular (anti-TB) drug bedaquiline accumulated in host lipid 
droplets, which seemed to act as an antibiotic reservoir that could be transferred to bacteria 
during host lipid consumption. Indeed, alterations in host lipid droplet content affected the anti-
TB activity of bedaquiline against intracellular bacilli.  
 
Härtlova, A., Herbst, S., Peltier, J., Rodgers, A., Bilkei‐Gorzo, O., Fearns, A., . . 
. Gutierrez, M. G. (2018) LRRK2 is a negative regulator of Mycobacterium tuberculosis 
phagosome maturation in macrophages. EMBO Journal, 37(12). DOI: 
10.15252/embj.201798694  
In this study, we found that the Parkinson's disease kinase LRRK2 has an immune function in 
macrophages. By studying tuberculosis, we have found a possible explanation for why LRRK2 
mutations are a genetic risk factor for Parkinson's disease. This study is important because it 
makes a connection between two important diseases and provide evidence that Parkinson's 
disease can be associated with defects of the immune function.  
  
Lerner, T. R., Borel, S., Greenwood, D. J., Repnik, U., Russell, M. R. G., Herbst, S., . 
. Gutierrez, M. G. (2017) Mycobacterium tuberculosis replicates within necrotic human 
macrophages. Journal of Cell Biology, 216(3), 583-594. DOI: 10.1083/jcb.201603040  
This is an example of how live cell imaging is critical to understand host-pathogen 
interactions in tuberculosis. Using live cell imaging of human primary macrophages infected 
with M. tuberculosis combined with single cell analysis, we showed that in human 
macrophages, M. tuberculosis replicates in pre-necrotic cells. Drugs that inhibit this process 
impaired bacterial replication.   
  
Schnettger, L., Rodgers, A., Repnik, U., Lai, R. P., Pei, G., Verdoes, M., . . . Gutierrez, 
M. G. (2017) A Rab20-dependent membrane trafficking pathway controls M. 
tuberculosis replication by regulating phagosome spaciousness and 
integrity. Cell Host & Microbe, 21(5), 619-628.e5. DOI:10.1016/j.chom.2017.04.004  
Here, we examined for the first time the spatiotemporal dynamics of M. tuberculosis-
containing phagosomes and identified an IFN-γ -stimulated and Rab20-dependent 
membrane trafficking pathway in macrophages that maintains M. tuberculosis in spacious 
proteolytic phagolysosomes. We uncovered an immune-regulated cellular pathway of 
defence that promotes maintenance of M. tuberculosis within intact membrane-bound 
compartments for efficient elimination.  
 

http://doi.org/10.1126/science.aat9689
http://doi.org/10.15252/embj.201798694
http://doi.org/10.1083/jcb.201603040
http://doi.org/10.1016/j.chom.2017.04.004

