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Editorial
Current Biotechnology in Space

Over the last decades, space research has been considered a promising field of study with significant contribution to the
development of science and technology. With the advent of commercial space ventures, several new space applications may be
on the horizon, including the development of novel medical, biological and environmental products. In this context, the outer
space can be used as a natural environment to investigate complicated and still obscure biological process from a new
perspective not available to earth-bound laboratories. This unique research environment introduces a new opportunity to
explore and develop unconventional life science techniques. Current biotechnology research in space focuses on protein
crystallization, cell tissue engineering, pharmacological and medical applications as well as on the development of technologies
to support life science studies in space. Such endeavor has the potential to inaugurate a new era in biotechnological studies. In
view of the exciting advances in the field, this special issue presents the recent breakthroughs in space biotechnology with a

collection of reviews and original research papers covering interesting themes on basic and applied biotechnology.

In the first paper, Schuber ef al. (2013) summarize the current status of the BIOLAB facility, the ESA multi-user facility
accommodated in the European 2 COLUMBUS Module of the International Space Station to perform biological and
biomedical experiments in space. Donoviel and Sutton (2013) describe some of the promising technologies developed for space
that have also found terrestrial applications and are being commercialized with the help of the National Space Biomedical
Research Institute [2]. Since these technologies are largely non-invasive and have a small footprint, they could be used by low-
cost healthcare providers in non-traditional settings outside hospitals and clinics. Walther er al. (2013) highlight the recent
progress on microgravity cell culture systems with focus in two bioreactors: the “PADIAC” hardware (designed for the
cultivation, activation, and fixation of human immune cells in space) and the “YEAST BIOREACTOR” (designed for the
cultivation of yeast cells under microgravity conditions) [3]. Yumi and Yuge (2013) review the recent progress in expansion
and differentiation of stem cells grown under simulated microgravity environment using a new 3D-clinostat as a powerful
approach and their utility for stem cell-based therapy applications [4]. Bartsev (2013) discusses different problems and criteria
for the optimal design of biological Life Support Systems (LSS), integrating major observations from experimental approaches
and theoretical considerations developed in previous studies [5]. Hesenstein and Scherp (2013) discuss the potential use of
Solid Phase Gene Extraction (SPGE) technique for sampling biological material under space conditions [6]. Anken (2013)
provides an overview of the most frequently used microgravity simulators and demonstrate their individual capacities and
limitations [7]. Buravkova ef al. (2013) describe the studies on osteogenic, osteoblastic, and mesenchymal stem cells to real and
simulated microgravity [8]. In particular, the authors have focused on key signaling pathways and gene expression changes in
these cells that occur after exposure to experimental and real microgravity. Divieti-Pajevic ef al. (2013) highlight the current
findings and future challenges of studying osteocyte in relationship to space flight and discuss their significance in the
understanding of skeletal mechano-transduction [9]. Cialdai and Monici (2013) review the recent studies regarding the effects
of weightlessness on wound healing, in particular focusing on the behavior of cells involved in the remodelling phase of repair
[10]. The findings of these studies, considered in the broader context of future clinical applications, might be useful also to
improve biotechnologies for tissue regeneration and engineering. Higashibata ef al. (2013) present their results performed in
space flight experiments with the aim to identify proteins in the model species Caenorhabditis elegans that were up-or down-
regulated during space flight [11]. Willaert (2013) reports the growth behavior of the model eukaryotic yeast Saccharomyces
cerevisiae in microgravity [12], and in the last paper, Karoliussen et al. (2013) summarize spaceflight studies on plant biology
[13].

REFERENCES

[1] Schuber M, Seibt D, Anken R. BIOLAB on the International Space Station (ISS): Facility and experiments. Curr Biotechnol 2013; 2(3): 201-7.

[2] Donoviel DB, Sutton JP. Biomedical advances for spaceflight improve healthcare on Earth. Curr Biotechnol 2013; 2(3): 184-91.

[3] Walther I, Cogoli M, Egli M. Microgravity cell culture systems and bioreactors: Current status and future developments. Curr Biotechnol 2013; 2(3):
250-6.

[4] Kawahara Y, Yuge L. Simulated microgravity based stem cell cultures enhance their utility for cell-based therapy. Curr Biotechnol 2013; 2(3): 257-61.



Current Biotechnology, 2013, Volume 2, No. 3 Editorial

Bartsev, SI. Optimal design of biological Life Support Systems: Criteria and problems. Curr Biotechnol 2013; 2(3): 208-16.

Hasenstein KH, Scherp P. Biotechnology in space: Challenges and opportunities for Solid Phase Gene Extraction. Curr Biotechnol 2013; 2(3): 175-8.
Anken R. Simulation of microgravity for studies in gravitational biology: Principles, devices and applications. Curr Biotechnol 2013; 2(3): 192-200.
Buravkova LB, Gershovich PM, Gershovich JG, Grigoriev Al. Microgravity and mesenchymal stem cell response. Curr Biotechnol 2013; 2(3): 217-
25.

Divieti-Pajevic P, Spatz JM, Garr J, Adamson C, Misener, L. Osteocyte biology and space flight. Curr Biotechnol 2013; 2(3): 179-83.

Cialdai F, Monici, M. Wound healing: what happens in microgravity? Curr Biotechnol 2013; 2(3): 250-6.

Higashibata A, Higashitani N, Imamizo-Sato M, Hashizume T, Etheridge T, Szewczyk N, Higashitani A, Ishioka, N. Space flight induces reduction of
paramyosin and troponin T: Proteomic analysis of space-flown Caenorhabditis elegans. Curr Biotechnol 2013; 2(3): 262-71.

Willaert RG. The growth behavior of the model eukaryotic yeast Saccharomyces cerevisiae in microgravity. Curr Biotechnol 2013; 2(3): 226-34.
Karoliussen I, Brinckmann E, Kittang AI. Will plants grow on Moon or Mars? Curr Biotechnol 2013; 2(3): 235-43.

Pabulo Henrique Rampelotto

(Guest Editor)

Interdisciplinary Center for Biotechnology Research
Federal University of Pampa

Sdo Gabriel, RS

Brazil

E-mail: pabulo@lacesm.ufsm.br



