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[bookmark: _Toc2]Article summary:
1. The reversed oxidative tricarboxylic acid (roTCA) cycle is a cryptic autotrophic CO2 fixation pathway that lacks unique enzymes, making it challenging to identify through bioinformatics analysis.
2. A protocol has been developed to identify the roTCA cycle in organisms under study, involving anaerobic cultivation experiments, enzyme activity assays, and stable isotope experiments to track carbon-13 incorporation into amino acids.
3. The functioning of the roTCA cycle requires high partial pressure of CO2 and unusually high activity of citrate synthase, as well as the presence of other key carboxylases in cell extracts. This pathway may be widespread in natural environments at elevated partial pressures of CO2.
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May be slightly imbalanced: The article presents the information in a generally reliable way, but there are minor points of consideration that could be explored further or claims that are not fully backed by appropriate evidence. Some perspectives may also be omitted, and you are encouraged to use the research topics section to explore the topic further.
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The article "Tracking the Reversed Oxidative Tricarboxylic Acid Cycle in Bacteria" provides a detailed protocol for identifying the roTCA cycle in bacteria, which is a recently discovered variant of the reductive tricarboxylic acid (rTCA) cycle. The authors highlight the importance of studying metabolic pathways responsible for the fixation of inorganic carbon and describe how bioinformatics analysis can be challenging due to the lack of unique enzymes in the roTCA cycle.

The article presents a well-structured protocol that includes anaerobic cultivation experiments, enzyme activity assays, and stable isotope experiments. The authors provide clear instructions on how to measure activities of enzymes responsible for citrate cleavage, malate dehydrogenase reaction, and carboxylation step of the cycle catalyzed by pyruvate synthase in cell extracts. They also describe stable isotope experiments that allow tracking of the roTCA cycle in vivo through position-specific incorporation of carbon-13 into amino acids.

However, there are some potential biases and limitations to consider. Firstly, while the authors acknowledge that bioinformatics analysis can be challenging due to the lack of unique enzymes in the roTCA cycle, they do not explore alternative methods or tools that could potentially overcome this limitation. Secondly, while they mention that some bacteria may not be capable of transporting glutamate into cells and suggest alternatives such as 13C-labelled pyruvate or citrate, they do not provide further details on how these alternatives could be used or their potential limitations.

Additionally, while the authors highlight the importance of studying metabolic pathways responsible for carbon fixation and their potential role in primary production and climate change, they do not discuss any potential risks associated with these pathways or their impact on ecosystems. Furthermore, there is no discussion on any potential counterarguments or limitations to using stable isotope experiments to track carbon fixation pathways.

Overall, while this article provides a detailed protocol for identifying the roTCA cycle in bacteria and highlights its importance in understanding carbon fixation pathways, it would benefit from exploring alternative methods or tools for bioinformatics analysis and discussing potential risks associated with these pathways. Additionally, further research is needed to fully understand their impact on ecosystems and address any potential limitations or counterarguments.
[bookmark: _Toc5]Topics for further research:
· Alternative methods for bioinformatics analysis of metabolic pathways

· Limitations of stable isotope experiments in tracking carbon fixation pathways

· Risks associated with carbon fixation pathways in ecosystems

· Counterarguments to the importance of studying carbon fixation pathways

· Impact of carbon fixation pathways on primary production and climate change

· Alternative carbon sources for bacteria lacking glutamate transporters
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