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Affiliation 
Senior Researcher at the Laboratory of Immunochemistry, Head of the Center for Collective Use "Symbiosis" of the Institute of Biochemistry and Physiology of Plants and Microorganisms of the Russian Academy of Sciences.
Institute of Biochemistry and Physiology of Plants and Microorganisms of the Russian Academy of Sciences, 13 Entuziastov Avenue, Saratov, 410049, Russian Federation

Senior Researcher at the Smart Sleep Laboratory, Head of the Central Research Center of the Saratov National Research State University named after N.G. Chernyshevsky from 2020 to the present.
Saratov National Research State University, 83 Astrakhan str., 410012 Saratov, Russia.

E-mail: shirokov_a@ibppm.ru; shirokovaa@sgu.ru 

Education 
1999-2004 (specialist-chemist, specialization organic and Bioorganic chemistry. Saratov State University, Astrakhanskaya Str. 83, Saratov 410012, Russia)
2004 -2008 (postgraduate study in specialty 03.02.03-Microbiology (biological Sciences); candidate of biological Sciences degree in specialty 03.02.03-Microbiology (biological Sciences), Institute of Biochemistry and Physiology of Plants and Microorganisms, Russian Academy of
Sciences, Prospekt Entuziastov 13, Saratov, 410049, Russian Federation

Specialization 
03.02.03 - microbiology
19.03.01 – biotechnology
Research interests 
Immunochemistry, cell biology, biotechnology
Keywords
antigens, cell biology, cytology, histology, immunochemical analysis, confocal microscopy, transmission electron microscopy, glioblastoma, vascular and lymphatic systems of the brain, optical technologies.
Education activity 
Lectures of special courses: 
1. Aerobiological studies of plant pollen and fungal spores for calendars dusting.
2. Basic principles of light microscopy and its practical application biology applications.
Direction of preparation
06.06.01 Biological Sciences 
04.06.01 Chemical Sciences
The management of the diploma projects of six students (2012,2013, 2016, 2017, 2018 and 2019).

The management of the projects one postgraduate thesis (2014-2017, 2020-2021):

Budanov Angelina Andreevna. 
Dissertation topic "Visualization of surface antigens of Azospirillum brasilense bacteria» specialties-biochemistry, Microbiology.

Shushunova Natalia Alexandrovna
Dissertation topic "Development of a microcapsulated form of immunosuppressors and an effective way of addressing them for local therapy of glomerulonephritis", Specialty 03.01.06 Biotechnology (including bionanotechnology)

Public activity
· Since 2009, the Chairman of the Council of young scientists of the RAS IBPPM;
· Since 2010, the Chairman of the Council of young scientists of the scientific centre of RAS and RAS IBPPM representative in the Regional Council of young scientists and specialists of the Saratov region;
· Since 2013 member of the Presidium of the Saratov scientific center of RAS.
· Co-Chairman of the V all-Russian conference of young scientists "Strategy of interaction of microorganisms and plants with the environment". (Saratov, September 28-October 1, 2010).
· Co-Chairman of the VI all-Russian conference of young scientists "Strategy of interaction of microorganisms and plants with the environment". IBFM WOUNDS. September 24-September 28, 2012, Saratov
· Member of the expert Council at the Regional competition of scientific works of students of higher educational institutions of the Saratov region "student science-2011" Saratov. Committee on youth policy, protection of cultural heritage and tourism of the Saratov region. June 2011
· Member of the expert Council at the Regional competition of scientific works of students of higher educational institutions of the Saratov region "student science-2012" Saratov. Committee on youth policy, protection of cultural heritage and tourism of the Saratov region. 23 April-27 June 2012
· In June 2013, A. A. Shirokov was elected to the Presidium of the Saratov scientific center of RAS.
Honors and Awards 
· For his achievements in scientific work, he was awarded with gratitude and a certificate of honor from the Ministry of Industry and Energy of the Saratov Region (2010 and 2015).
· In 2013, he became a laureate of the P.A. Stolypin Youth Prize (for outstanding achievements in science for young scientists, the government of the Saratov region).
Participation in grants and research projects
· The co-PI of the RSF grant under the agreement 21-75-10088 "Digital technologies for studying the lymphatic system of the brain and its membranes: an interactive 3D atlas" (2021-2023).
· The co-PI of the grant of the National Science Foundation of China "Development of technologies for optical illumination of the skull": NSFC No. 61860206009, 812111313, 30911120074 (2018-2022).
· The co-PI of the grant of the Russian Science Foundation under agreement No. 14-15-00128, the "Gateway" project of the blood-brain barrier: mechanisms of regulation, their dependence on the state of the body and age, methods of correction using supramolecular transport systems (2014-2016).
· The co-PI of the Russian Science Foundation grant under agreement No. 17-15-01263 project "Achilles' heel of the blood-brain barrier": the conducting role of the glymphatic system in the management of the barrier function of the brain, new informative platforms for pharmacological correction of cerebral vascular permeability (2017-2019).
· The co-PI of the grant of the Russian Science Foundation under agreement No. 17-75-20069 "Development of innovative technologies for imaging the lymphatic system of the brain in vivo and understanding its role in the progression of glioblastoma" (2017-2019).
· The co-PI of the RFBR grant 16-34-00720 "Study of the regularities of the functioning of plant associations with microsymbionts in model (in vitro) and natural (ex vitro and in vivo) symbiotic systems in order to develop environmentally friendly agrobiotechnologies" (2016-2017).
· The co-PI of the RFBR grant 19-016-00116 A "Creation of highly productive plant-microbial communities during potato coinoculation with rhizosphere bacteria" (2019-2020).
· The co-PI of the RFBR grant No. 18-015-00298 "Ways and molecular mechanisms of programmed cell death (autophagy, apoptosis and necrosis) in the culture of human kidney cancer cells under the action of a flavonoid-containing extract of Avran medicinal Gratiola officinalis and its individual fractions" (2018-2020)
· The co-PI of the RFBR grant 20-015-00308 "Pilot studies of the functions of the lymphatic system of the brain and its membranes" (2020-2021).
· The co-PI of the RFBR grant 19-515-55016 "Photomodulation of cleansing brain tissue from beta-amyloid during sleep: new non-invasive technologies for the treatment of Alzheimer's disease" (2020-2021).
· The co-PI of the grant of the Ministry of Education and Science for the implementation of research work within the framework of the project part of the state task in the field of scientific activity, Task No. 12.1223.2017 / PCh on the topic "Development of technologies for the optical" opening "of the blood-brain barrier and personalized treatment of aggressive forms of glial tumors" ( 2017-2019).
· The co-PI of the grant of the Ministry of Science and Higher Education for the implementation of research work within the framework of the project part of the state assignment in the field of scientific activity, Task No. 075-15-2019-1885 on the topic "Discovery of fundamental sleep mechanisms for breakthrough technologies of neurorehabilitation medicine" (2019-2021).
· Co-executor of RFBR grants No. 03-04-49382-a (2003-2005), 03-04-48446 (2004), 02-04-49446 (2006), 01-04-48736, 16-34-00720 and more 16-34-00720 (2016), 18-015-00298 (2018), 19-016-00116 (2019). Scientific supervisor of RFBR grant No. 11-04-90823-most (2011).
Patents 
· Patent RU 2 572 350 C2 of the Russian Federation.  A method for detection of bacteria of the genus Azospirillum having common antigenic determinants in the composition of lipopolysaccharides. Pub.: 10.01.2016; Bull.  No. 1.
· RF patent 2688013. Method for non-invasive increase in the permeability of the blood-brain barrier / Yu.G. Kurtz, E.W. Rafailov, V.V. Tuchin, D.E. Bragin, A.B. Salmina, V.V. Salmin, A.A. Shirokov, N.A. Navolokin, E.G. Borisova, M.V. Ulanova, A.V. Morgun, A.A. Bodrov, A.P. Khorovodov, A.A. Shushunova, A.E. Sharif, M.M. Klimova, A.V. Terskov, Dubrovsky A.A .; Publ. 05/17/2019. Bul. No. 14.
· RF patent 2699754. Fluorescent cell line of glioma and a method for its production / А.А. Shirokov, A.S. Fomin, O.V. Semyachkina-Glushkovskaya .; Publ. 09.09.2019. Bul. No. 25.
· RF Patent No. 2019103550 dated 08.02.2019 for the invention of Arylidene derivatives of 3,4-dihydro-1 (2H)-naphthalene having cytotoxic effect.
· RF Patent No. 2714932, 02/21/2020. A drug with cytotoxic activity // Russian Patent No. 2714932. 2020. Byul. No. 6.
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