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Academic Appointments: 

Since April 2003  Group leader at the Neuroscience Center, University of Helsinki, Finland 

Since August 2008 Academy Research Fellow, Academy of Finland (a 5 year post) 

2007 - 2009  Visiting Professor at the Saint Petersburg State University, Russia 

Since June 2005 Docent of Neurobiology at the University of Helsinki, Finland 

Qualifications:  

Ph.D. in Biophysics (July 1997; International School for Advanced Studies, Trieste, Italy).  

M.Sc. in Radiophysics and Electronics (1993; Kazan State University, Kazan, Russia). 

Education and training: 

2001–2003  Research Fellow at National Institute of Environmental Health Science, Durham, NC 

(NIEHS, part of National Institute of Health), Dr. Jerrel Yakel’s group. Research project: Functional 

mapping and Ca2+ regulation of nicotinic and glutamate receptors in hippocampal interneurons 

using laser-based uncaging and confocal microscopy-based calcium imaging. 

 

1998–2000 Postdoctoral fellow at the Department of Neurobiology, Duke University Medical 

Center (Durham, NC), laboratory of Prof. George Augustine. Studying mechanisms of memory 

expression on the single cell level, including: Spatial and temporal characteristics of intracellular 

calcium signaling in cerebellar long-term depression (LTD); Quantification of spread of LTD across 

the cell dendritic arbor, using caged compound photolysis 

 



1993-1997 Graduate student at the International School for Advanced Studies (S.I.S.S.A.; Trieste, 

Italy), Ph.D. course in Biophysics under supervision of Prof. Andrea Nistri. Thesis entitled 

"Combined confocal microscopy and patch-clamp study of the effects of [Ca2+]i and other 

modulators on ligand-gated channel desensitization". External examiner:  Prof. Alan Marty.  

 

1988-1993 Kazan State University (Kazan, Russia), Physics Department. Undergraduate course in 

Radiophysics and Electronics (Biophysics and Bionics). Thesis project under supervision of Prof. 

Rashid Giniatullin"Analysis of reliability factors of frog neuromuscular junction".  

 

Research: 

Current research interests include: synaptic function of the CNS neurons and astrocytes; 

morphological and functional plasticity of the “tripartite” synapse; protein targeting, trafficking 

and membrane insertion/removal mechanisms; intracellular Ca2+ dynamics; mitochondrial 

signaling and ROS-dependent modulation of synaptic function; glial-neuronal bidirectional 

signaling and roles of astrocytes in generation, maintenance and plasticity of synapses; KCC2-

mediated intracellular Cl- regulation in dendrites and axons. 

 

The following research methods are used by the group: in vivo multiphoton imaging (thinned 

skull or cranial window); Investigation of vertebrate synaptic transmission using 

electrophysiological techniques (two-electrode voltage-clamp, whole cell patch-clamp) and 

computer modeling; single-cell electroporation; Confocal and multiphoton microscopy applied for 

3-D analysis of cell structure and calcium imaging in living cells in combination with whole-cell 

patch-clamp recording and UV laser-based photolysis of caged compounds; Studying membrane-

associated dynamics of tagged molecules using total-internal reflection fluorescence (TIRF) 

microscopy; Brain slice techniques (rat and mouse cerebellum and hippocampus); Cell-culture 
techniques (primary neurons and astrocytes; cell-lines). 

 

Teaching experience:  

 

a. Recent courses taught: 

2008-10 Lecturer, Advanced Imaging Techniques course organized by HFIC, Helsinki 

2007-10 Lecturer and instructor, the CIMO (Center for International Mobility) Winter School  

2006-08 Lecturer and instructor, the EU (TEMPUS)-sponsored Master's Degree in 

Neuroscience program, University of Saint-Petersburg, Russia 



2006 Invited lecturer, the 3rd National Course on “Signal Transduction in 

Neurodegeneration and Neurophysiology” at AIVI in Kuopio, Finland. 

2005-07 Invited teacher, lecture series covering the “Neural Signaling” section of the 

Neurobiology graduate course at Tallinn Technical University, Tallinn, Estonia. 

2004-07 Coordinator and lecturer, Annual Course on “Advanced Light Microscopy”, Viikki 

Graduate School in Biosciences (co-organizer: Dr. Kimmo Tanhuanpää). 

2005-07  Coordinator and lecturer, Annual Course on “Image Analysis”, Viikki Graduate School 

in Biosciences (co-organizer: Dr. Kimmo Tanhuanpää). 

2005-10 Lecturer, graduate course on Molecular Neuroscience (the “Cell Signaling 

Microdomains in Neurons” section), Neuroscience Center, Helsinki. 

2004 Lecturer, Course on “Imaging technologies of live cells and animals”, Helsinki 

Biomedical Graduate School, University of Helsinki. 

 

b. Mentoring and thesis supervision: 

 

Postdoctoral Fellows:  Minna Nyyttykoski (2009-present), Evgeny Pryazhnikov (2006-present), 

Olesya Okuneva (2009), Alexandra Shintyapina (2009), Andrej Golubtsov 

(2009), Elena Kremneva (2007-09), Sergey Saveliev (2007), Julia Kolikova 

(2004-08), Ramil Afzalov (2004-09) 

Graduate Students:  Dmitry Molotkov (2008-present), Alexey Yukin (2007-present), Ilya Kirilkin 

(2005-present), Mikhail Kislin (2010-present), Dmitry Toptunov (2010-

present) 

Undergrad. Students:  Artyom Dugan (2008-present), Elizaveta Tilli (2008-09), Veronika Pylsy 

(2010), Elisabeth Rappou (2010) 

Visiting Students:  Vikram Sharma (2007), Ekaterina Mugantseva (2007, 2010), Yves Kellner 

(2007), Anastasia Griekhova (2008), Daniela Saderi (2009), Xiaoying Kang 

(2009-10) 

Visiting Scientists:  Alexander Surin (2005-09), Vladimir Motin (2005-06), Rasa Gabrenaite 

(2010) 

 

Service to scientific community: 



2009 Reviewer, doctoral thesis by Maxim Bespalov 

2009 – present Member group leader, Viikki Research Group Organization in Mol. Biosci. 

2009 Reviewer, doctoral thesis by Tommi Möykkynen  

2008 – present Grant Reviewer, Human Frontier Science Program Organization (HFSP) 

2008 – present Member group leader, Finnish Graduate School for Neuroscience (FGSN) 

2008 Reviewer, doctoral thesis by Hanna-Kaisa Wigren  

2008 – present  Co-organizer, lecturer, application reviewer: CIMO Winter School, Finland 

2007 Evaluator, graduate student conference, Biocentrum Helsinki 

2007 Grant Reviewer, Association Française contre les Myopathies  

2006 - present  Reviewer for the international scientific journal “Glia” 

2006 Reviewer of student applications for the 11th CIMO Winter School, Finland 

2006 Reviewer, doctoral thesis by Jukka S. Pakkanen  

2006 - present Expert, the Helsinki University Pool of Experts 

2004 - present  Member of the Thesis Committee for six PhD projects: Evgeny Kulesskiy, 

Aino Vesikansa, Kathleen Gransalke, Riikka-Liisa Uronen, Marie-Estelle 

Hokkanen, Satu Leppänen (GSBM, FGSN) 

2004 - present Coordinator of the Neuroscience Seminar series, Neuroscience Center  

2004 - present Supervisor of Live Cell Imaging core facility, Neuroscience Center 

2001 - 2002  Translator of the textbook “From Neuron to Brain” by Nicholls, Martin, 

Wallace and Fuchs; translation from English into Russian 

 

Invited lectures, seminars and public appearances: 

 

Dec 2009   Invited lecturer, Neurobiology course, University of Trieste, Trieste Italy 

Jan 2009   Invited lecturer, “Pain, Degeneration and Development” course, Kuopio FI 

Nov 2008 Workshop on Confocal and Multiphoton Microscopy, S-Petersburg, Russia 



Oct 2008 Foreign Ministry of Finland, interview on the immigrant integration issues 

Oct 2008 Nordic Imaging Network symposium, Turku, Finland 

May 2008 Program for Molecular Neurology, Biomedicum, Helsinki FI 

April 2008 Finnish State Radio YLE Mondo, interview on neurobiological research 

March 2008 Russian State Television, interview on visualization of neuronal signaling 

Nov 2006 Center for Biotechnology, Biocity, Turku Finland 

Mar 2006 8th International Neuroscience Winter Conference, Soelden, Austria 

Oct 2005 Optical Molecular Imaging in Biomedical Science, Haapsalu Estonia  

Jun 2005    NeuroImaging Workshop, RIKEN, Japan 

Apr 2005 Time-Lapse Microscopy Short Course, Capri, Italy 

Apr 2005 Section for Physiology, Umea University, Umea, Sweden  

Jan 2005 Sechenov Institute of Evolutionary Physiology and Biochemistry, Russia 

Dec 2004 Tallinn Technical University, Tallinn Estonia  

Nov 2004  Institute of General Pathology and Pathophysiology, Moscow Russia  

Nov 2004 Institute of Biochemistry and Biophysics, Kazan Russia  

 

Professional membership:  

2005-present Societas Biochemica, Biophysica et Microbiologica Fenniae (Biobio) 

2003-present Federation of European Neuroscience Societies (FENS) 

2003-present Brain Research Society of Finland  

1998-present  Society for Neuroscience (SfN), USA  

 

External funding and grants:  

2010 A one-year grant from the University of Helsinki for PhD Student Dmitry Molotkov 

2009 A four-year grant from the Academy of Finland, Photonics program 

2009  Two CIMO fellowships for Alexandra Shintyapina and Olesya Okuneva 

2008 CIMO fellowship for Dmitry Molotkov, graduate student 



2008 5-year funding for Academy Research Fellow post, Academy of Finland 

2008 Grant from Finnish Cultural Foundation (SKR) for research on purinergic signaling 

2008 An infrastructure grant from Biocentrum Helsinki for multiphoton microscopy  

2007 Competitive renewal of the five-year position funded by the Academy of Finland as a 

group leader at Neuroscience Center, University of Helsinki, Finland 

2007 Grant from the Academy of Finland for research on “Glial-neuronal signaling by 

reactive oxygen species at neuromuscular synapse” 

2007 Four CIMO fellowships for Vikram Sharma, Ekaterina Mugantseva, Sergey Saveliev 

and Elena Kremneva, visiting students and postdoctoral fellows 

2007 Grant from Finnish Cultural Foundation (SKR) for research on “Ca
2+

 homeostasis in 

a mouse model of Northern epilepsy” (collaboration with Prof. A-E. Lehesjoki) 

2006 CIMO fellowship for Elena Vaschinkina, Visiting Student 

2005 One-year funding from the Academy of Finland for research on “Extracellular ATP 

as a mediator of glial-neuronal communication”  

2005 Postdoctoral fellowship from CIMO for Dr. Evgeny Pryazhnikov 

2005 An infrastructure grant from Biocentrum Helsinki for multiphoton microscopy  

2005 Two-year funding from the Academy of Finland for mitochondrial research  

2005 One-year research grant from RIKEN Brain Science Institute, RIKEN, Japan 

2004 Postdoctoral fellowship from CIMO for Dr. Ramil Afzalov 
 

Publications by Leonard Khiroug 

(Peer-reviewed Journals and Book Chapters) 
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