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Renowned scientists are invited to contribute to the 
BEC Series on Tributes to pioneers in bioenergetics. 
Scientists and students should be alert to the 
intellectual and experimental legacies that shape our 
contemporary ways of thinking. Tributes to pioneers in 
bioenergetics offer a fresh perspective on concepts in 
a state of flux, contrasting with fixed paradigms that 
often distort when ignored. Unlike traditional Special 
Issues with finite closure dates, the BEC Series extends 
a perpetual invitation for authors to contribute their 
manuscripts to the 'garden of memories' – Living 
Communications. This unique series serves as an 
enduring educational resource, offering profound 
insights into the minds and lives of bioenergetics 
pioneers. Thus, wandering in the garden of memories 
becomes an essential journey for all who seek to 
navigate the ever-changing landscape of scientific 
discovery. 

 
Who qualifies as 'pioneer'? A documentary record reflects bias in scientific history: 

lack of compensation for unequal gender opportunities, science networks centered on 
Europe and North America. How do we define the field of bioenergetics? Bacteria, 
mitochondria, and chloroplasts: energy transformation by bioblasts is the core of 
bioenergetics.  

Richard Altmann may be recognized as a true pioneer who proposed the bioblasts 
as the ‘morphological unit of living matter’ – the taxonomic unit of bioenergetics, including 
the mitochondria as they were called later (Benda 1898). Altmann (1894) observed 
osmium-fixed ‘granula’ in prokaryotes and eukaryotes, compared them to symbiotic and 
free-living bacteria, and described them as: ‘The protoplasm is a colony of bioblasts. 
Microorganisms and granula are at an equivalent level and represent elementary 
organisms, which are found wherever living forces are acting, thus we want to describe them 
by the common term bioblasts. In the bioblast, that morphological unit of living matter 
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appears to be found’ (Figure 1). Endosymbiotic theories (Margulis 1970; Martin, Kowallik 
1999; Baedke et al 2020) link the mitochondria and plastids to their free-living ancestors. 
Consequently, the mitochondrial and chloroplast identity is organismic, distinct from an 
organelle (Gnaiger 2022): they are bioblasts, they ‘represent elementary organisms’. Nick 
Lane takes the historical record on the endosymbiotic theory even further with reference 
to Leewenhoeck (1677): ‘Leeuwenhoek's comparison with bacteria leaves open the 
tantalizing possibility that he had even seen organelles such as mitochondria, which with a 
diameter of 0.5–1 µm would have pushed his microscopical resolution to the limits’ (Lane 
2015). 

Figure 1. Richard Altmann (1894): Tafel VII 1 
Pankreas der Maus. VII 2 Wurzelknöllchen von 
Coronilla glauca. - Panel VII 1: Pancreas of the mouse, 
osmium mixtures. Panel VII 2: Intracellular symbiotic 
bacteria in root nodules of Coronilla glauca 
(leguminous plant). This introduces a 
phenomenological link between intracellular 
symbiotic bacteria and the mitochondria ‘at an 
equivalent level’. 
 

Renowned scientists pay ‘Tributes to pioneers in 
bioenergetics', to properly expand the recognition of 
pioneers and their vital contributions to science and 
humanity. 

Books have been written with historical records 
of the lives and achievements of eminent scientists, 
such as Peter Mitchell (Prebble, Weber 2003), Lynn 
Margulis (Sagan 2012), or Hans Krebs (Lane 2022). To 
broaden the historical account and beyond memorials 
honoring the scientific legacy of bioenergeticists, 
Tributes to pioneers in bioenergetics will present a 
variety of articles that link personal memories to 
current research, with reference to published 
retrospectives (e.g., Azzi A, Kresge 2011; Dutton 

2010). This may make a Tribute act as a crystallization point and as such attract brief 
recollections, comments and anecdotes. Sentences, short stories, anecdotes, and 
recollections may result in the creation of a mosaic that best illustrates the personality to 
whom a tribute is due.  

The BEC Series Tributes to pioneers in bioenergetics is at it’s beginning - 
https://www.bioblast.at/index.php/Tributes_to_pioneers_in_bioenergetics (retrieved 
2024-05-12). This is a call to scientists, to elect your ‘pioneer’ and join us wandering in the 
garden of memories. This Editorial is a Living Communication (Gnaiger 2021), which will 
be updated periodically to summarize the newest contributions to Tributes to pioneers in 
bioenergetics. 

Meandering down diverse paths by different persons has the potential to weave 
together an unparalleled tapestry of memories, forming a mosaic of anecdotes, narratives, 
and phrases that enrich the overarching story and infuse it with a deeply human essence. 

VII 1 

VII 2 

https://www.bioblast.at/index.php/Tributes_to_pioneers_in_bioenergetics
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