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A.	Personal Statement. 
Throughout my academic career my research has strongly focused on using microscopy technologies to solve questions in fundamental and applied science. My graduate work was supervised by EM Director and Specialist Jan Coetzee, PhD, and my MS and PhD work, which included both Scanning and Transmission Electron Microscopy, led to novel findings in trichome development and monoterpene biosynthesis in plants. My post-doctoral research on endosymbiosis of Cyanobacteria in plant coralloid roots, as well as microbial biofilms in production of lignocellulotic bioenergy, gave me expertise in combining Scanning Electron Microscopy (SEM) with fluorescence microscopy. After joining the Stanford Cell Sciences Imaging Facility, I further developed novel protocols to visualize hydrated biomaterials with VP-SEM, and advanced techniques with Field Emission SEM to do Array Tomography imaging and 3D reconstruction of bacterial biofilms with Dr Lynette Cegelski, stem cell niches with Dr Jayakar Nayak, cultured oligodendrocytes with Dr Brad Zuchero, and CLARITY brain samples with Dr Karl Deisseroth. I embarked on the application of Serial BlockFace (SBF)-SEM imaging with Stanford Profs Manuel Amieva, Tony Rici, Karl Deisseroth and Mark Nichols, and I redesigned protocols to prepare samples specifically for SBF-SEM and Focused Ion Beam (FIB)-SEM application. Overall, I have the expertise to innovatively apply novel EM techniques to study biology. 
After leading the biological EM development at CSIF Stanford, I took up the position as Head of Electron Microscopy and Associate Professor of Microbiology at Stellenbosch University, South Africa. In my two years there I developed a Bio-EM and correlative light-electron microscopy (CLEM) platform that included their existing STORM and Zeiss’s shuttle-and-find system, introduced 3D-EM to the university, and established a laboratory that includes the most cutting-edge Volume EM instrumentation. During this time I also maintained my collaborations with Stanford labs, including regular Skype meetings with Stanford collaborators Dr Brad Zuchero and Jia Liu (Deisseroth lab) to advise and contribute to their exciting CLEM and VP-SEM projects.
In October 2019 I returned to Stanford University full-time as a Life Sciences Electron Microscopy Specialist at the Stanford-SLAC Cryo-EM Center under Professor Wah Chiu. A major component of my position there is to support the development of cryo-EM application and training, while also refining and developing new workflows for CLEM with fixed and frozen tissue samples. I will additionally have the opportunity to continue my collaborative work with other Stanford PIs.
The following 5 publications illustrate my previous experience in EM:

a) Prigozhin MB, Maurer PC, et al. 2019. Bright sub-20-nm cathodoluminescent nanoprobes for electron microscopy. Nature Nanotechnology volume 14, pages420–425 (2019) DOI: 10.1038/s41565-019-0395-0	

b) Liu, Q., Zhang, Y., Peng, C.S., Yang, T., Joubert, L-M., Chu, S. 2018 	. Single upconversion nanoparticle imaging at sub-10 W cm-2 irradiance. Nature Photonics. Aug 2018 DOI: 10.1038/s41566-018-0217-1

c) 	Li, Y., Li, Y., Pei, A., Su, Y., Wu, C-L., Joubert, L-M., Chin, R., Koh, A., Yu, Y., Perrino, J., Butz, B., Chu, S., Cui, Y. 2017. Atomic structure of sensitive battery materials and interfaces revelaed by cryo-electron microscopy. Science 358 (6362): 506-510, DOI: 10.1126/science.aam6014	
d) Hayer, A., Shao, L., Chung, M., Joubert, L.-M., Yang, H.W., Tsai, F.-C., Bisaria, A., Betzig, E., and Meyer, T. (2016). Engulfed cadherin fingers are polarized junctional structures between collectively migrating endothelial cells. Nat. Cell Biol. 18, 1311–1323.

e)	Santoro, F., Zhao, W., Joubert, L-M., Duan, L., Schnitker, J., Van de Burgt, Y., Lou, H.Y., Liu, B., Salleo, A., Cui, L., Cui, Y., Cui B. (2017). Revealing the Cell-Material Interface with Nanometer Resolution by Focused Ion Beam/Scanning Electron Microscopy. ACS Nano. 22;11(8):8320-8328. doi: 10.1021/acsnano.7b03494


B.	Positions and Honors
Positions and Employment:
1987  	Lecturer in Botany and Microscopy Techniques, University Stellenbosch, SA
2000 	Coordinator of new Biology Curricula, University Stellenbosch, SA
2001 	Research Leader SA Innovation Fund Project 42311: Production of fungal enzymes used in Animal
        	Feeds.
2002 	Claude Leon Fellow in Environmental Microbiology and Microbial Biofilms, Microbiology Dept, Stellenbosch University, SA
2004 	Group leader and Consortium member for BioPAD (BP8), an SA government-funded collaboration between SA academic institutions (U Stellenbosch) and research industry (CSIR) : “Production and utilization of bio-energy sourced for treating industrial waste waters”. South Africa.
2006 	Electron Microscopy Specialist and Research Professional at Stanford Cell Sciences Imaging Facility,       Stanford University, USA.
2017    Head of Electron Microscopy and Associated Professor of Microbiology, Stellenbosch University,
            Stellenbosch, South Africa.
2019-   Life Sciences Electron Microscopy Specialist, Stanford-SLAC Cryo-EM Center (S2C2), Stanford
            University, USA.

Honors:
1976 	President’s Award for Youth Leadership; Finalist in National Mathematics Olympiad, South Africa (SA)
1977-1980 Merit Awards Dept Education, Merit Scholarship Outeniqua High School and University
 	Stellenbosch, SA
1979 	Honors Award for best undergraduate student (highest average grades) at University Stellenbosch, SA
1980-1981 Research Internship at Weizmann Institute, Israel, lab of prof Dan Atsmon, Plant Genetics.
1978-1980 Shell Merit Scholarship for undergraduate BSc studies, University Stellenbosch, SA.
1984-1985 Croll Memorial Stipendium, University Stellenbosch, SA, for doctoral studies.
1983-1986 CSIR Merit Award and Scholarship for Doctoral (PhD) studies
2001-2002 Merit Award for MPhil in Higher Education, University Stellenbosch, SA
2002-2004 Honorary Fellow, Claude Leon Foundation, SA
2003 	Honorary Stipendium, MPhil, for highest postgraduate achievement, Life Sciences and Education, SA
2009 	MSA (Microscopy Society of America) Professional Staff Technologist Award for VP-SEM technique development for visualization of hydrogels.
2013 	Winner International Science and Engineering Visualization Challenge (SciVis) Illustration category.
2017    Winner of SAASTA SA Science Lens competition, Category Science as Art.






C.	Contribution to Science
1). Nanotechnology and Nanoprobe development: the interfacing of Life Sciences with Materials Sciences and Engineering
In developing novel nanoprobes and biomarkers for electron microscopy, a thorough understanding of both physics and molecular cellular physiology is required. In collaboration with various teams in Engineering, Physics and Physiology we developed novel bioimaging technologies to localize proteins and their interactions in the context of cellular ultrastructure. This enhances our understanding of complex biological systems, with further insight into the molecular biology of the cell. The development of lanthanide-doped upconversion nanoparticles (UCNPS) as single-molecule probes and cathodoluminescent nanoprobes have application in both live cell imaging and electron microscopy. It further provides a novel technology for multicolor electron microscopy

a) Prigozhin MB, Maurer PC, et al. 2019. Bright sub-20-nm cathodoluminescent nanoprobes for electron microscopy. Nature Nanotechnology volume 14, pages420–425 (2019) DOI: 10.1038/s41565-019-0395-0.
b)   Liu, Q., Zhang, Y., Peng, C.S., Yang, T., Joubert, L-M., Chu, S. 2018   . Single upconversion nanoparticle imaging at sub-10 W cm-2 irradiance. Nature Photonics. Aug 2018 DOI: 10.1038/s41566-018-0217-1.
c)   Li, Y., Li, Y., Pei, A., Su, Y., Wu, C-L., Joubert, L-M., Chin, R., Koh, A., Yu, Y., Perrino, J., Butz, B., Chu, S., Cui, Y. 2017. Atomic structure of sensitive battery materials and interfaces revealed by cryo-electron microscopy. Science 358 (6362): 506-510, DOI: 10.1126/science.aam6014.
2). Variable Pressure SEM
A major challenge in electron microscopic analysis of hydrogels and biomaterials, is the requirement to dehydrate specimens to be compatible with EM vacuum and the high kV beam. Dehydration inevitably leads to shrinkage and loss of structure, even though samples are chemically fixed to retain inherent morphology at the ultrastructural level. Porous biomaterials and hydrated scaffolds used in tissue engineering may be 90% hydrated, and to visualize dehydrated specimens give a false impression of structure, and the in vivo micro-environment experienced by the cell. Variable Pressure SEM involves novel turbo-molecular pumps and isolation valves to allow gas and moisture inside the specimen chamber, while retaining high vacuum conditions in the upper column of the SEM. Cold-stage control of hydration is further enabled through decreased temperature while pumping down the specimen chamber, and allowing imaging at variable extended pressures. I developed high-contrast techniques to characterize cells populating scaffolds, and correlate VP-SEM with high vacuum FESEM to visualize fine features of fiber and cellular alignment in collagen scaffolds used for tissue regeneration. 

	a) Neofytou, EA, Chang, E, Patlola, B., Joubert, L-M, et al. 2011. Adipose tissue-derived stem cells display a proganiogenic phenotype on 3D scaffolds. Jnl Biomedical Materials Res Part A, Vol98A, 3:383-393
	b) Farnebo, S, CY Woon, T Schmitt,  L-M Joubert, M Kim, H Pham, J Chang. 2013. Design and characterization of an injectable tendon hydrogel: a novel scaffold for guided tissue regeneration in the muscoskeletal system. Tissue Engineering PartA 

3). 3D Serial Section Array (SSA)-SEM
In 3D reconstruction of serial sections through specimens, the axial resolution is determined by section thickness. We continued with a further development of Array Tomography, a 3D imaging technique developed by Stephen Smith, PhD, at Stanford. We image aligned series of ultrathin resin-embedded sections (70nm) collected on glass coverslips, and reconstruct the ultrastructure in 3D. Imaging is done using Backscattered Electron (BSE) Detection, and since signal (and contrast) is related to atomic number of included elements, I use heavy en bloc staining, as well as post-staining techniques with heavy metals, to optimize SNR (signal to noise ratio). In the first SSA-SEM study, in collaboration with a senior researcher in virology, 3D reconstruction of complete herpesvirus infected host cell nuclei and of PML (protein) cages was accomplished for the first time with ultrastructural precision. We thus determined the 3D distribution of several thousand nucleocapsids within reconstructed volumes of single host cell nuclei and in PML cages. In the second study, collaborating with a researcher at Otolaryngology, 3D reconstruction of the nasal floor, and cell characterization of the entire epithelial lining, was for the first time accomplished. This was moreover carried out in 5 stages of development (2 embryonic and 3 post-birth). Hundreds of SEM images of individual sections at ultrahigh resolution were stitched using NIH software (Fiji, using the TrakEM plug-in) to obtain a complete ultrastructural view of the respiratory area of the nose. Novel cell types were discovered and relative volumes of progenitor cells were determined.

a) Reichelt, M., Joubert, L-M., Perrino, P., Koh, AL., Phanwar, I., Arvin, A.M. 2012. Three-dimensional Reconstruction of Herpesvirus Infected Cell Nuclei and PML Nuclear Cages by Serial Section Array Scanning Electron Microscopy and Electron Tomography. PLoS Pathog 8(6): e1002740.
	b) Bravo, D, Joubert, L-M, Nayak, J. Architectural and cellular discrimination of developmental murine respiratory airway epithelium using novel large-blockface 2D and 3D serial SEM reconstruction (in preparation)

4). Microbial Ecology: Bioenergy from lignocellulolytic breakdown by microbial biofilms for remediation of ground- and wastewater.
We used consortia of naturally occurring lignocellulolytic fungi and bacteria to efficiently degrade biomass from various sources (grass, sugarcane bagass, wheat straw) with the production of buthanol and propanol that could be used as bio-energy for sulphate reducing bacteria in bioremediation of mining waste water. High nitrate concentrations in ground water, which are a threat to rural African communities, were additionally treated with fungal consortia producing cellulases and/or xylanases. Fungal species were used in bioreactors to degrade grass cuttings while reducing nitrate (up to 89% efficiency) through the production of acetate, a carbon-containing electron donor. In another study on the glycocalyx (extracellular matrix) of rumen bacteria (which are highly successful lignocellulolse degraders), we established the mode of attachment, cascade of breakdown products, and energy demands of natural cellulose fermentation. Here I applied VP-SEM successfully to visualize the mode of attachment of bacteria to plant biomass, where they efficiently degrade cellulose microfibrils. 
	a) Weimer, P.J., Price, N., Kroukamp, O., Joubert, L-M.,  Wolfaardt, G.M. and Van Zyl, W.H. 2006. Characterization of the extracellular glycocalyx of the anaerobic cellulolytic bacterium Ruminococcus albus 7. Appl Environ Microbiol 72(12):7559-7566.
	b) Greben, H., Joubert, L-M., Tjatji, M., Whites, H. and Botha, A. 2007. Biological nitrate removal from synthetic wastewater using a fungal consortium in one stage bioreactors. Water SA  33: 285-290.
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