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Abstract: Ferredoxins (Fds) are small proteins containing iron-sulfur clusters. They widely exist in
nature and participate in biological physiological processes such as respiration, fermentation, nitrogen
fixation, carbon dioxide fixation and hydrogen production, etc. Fd is particularly important for strictly

anaerobic bacteria, because the energy metabolism of these organisms is highly dependent on biological
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components with low redox potential. Fd can flexibly adjust the redox potential by using their

iron-sulfur centers to cater to the requirements of different redox potentials. Here, we take the Fd of

anaerobic bacteria as examples and summarize related literatures about their structural types and

physiological functions. Combined with the relevant work of our group, we dissect the possibility that

Fd could produce reactive oxygen species (ROS). It may help to understand the importance of

low-potential components such as Fd for anaerobes and could give clues and shed light on the question

of intracellular ROS sources.
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Table 1 E’y of bacterial Fd Fe-S clusters

Fe-S clusters  Average £y value/mV*  References
[2Fe-2S] 300 [6]
[3Fe-3S] -100— -150 [12]
[4Fe-4S] ~400 [15]

*Under the standard condition: the concentration of
substrate and product is 1 mol/L or 10° Pa (gas), pH 7.0.

<l actamicro@im.ac.cn, & 010-64807516

(B) [3Fe-4S] cluster

(C) [4Fe-4S] cluster

[7,11-12]

Structure diagram of three kinds of Fe-S clusters .
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Table 2 E'y of common intracellular redox

substances

Redox substances Average £ References
value/mV*

NAD(P)H -320 [27]

NAD/NADH -300 [28]

H'/H, —414 [17]

FNR (ferredoxin-NADP” 340 29]

reductase)

Crotonyl-CoA -10 [27]

Formate -430 [30]

F1d (flavodoxin) —420 [30]

Pyruvate -190 [30]

Lactate -190 [5]

C0,/CO -520 [17]

CO,/formate —420 [17]

CO,/pyruvate -500 [17]

Acetaldehyde/ethanol -197 [31]

FAD/FADH -205 [32]

FAD/FADH, -155 [32]

*Under the standard condition: the concentration of
substrate and product is 1 mol/L or 10° Pa (gas), pH 7.0.
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Figure 2 Cytochrome P450 electron transport
chain®®.
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Figure 3 Fd is an important coenzyme in anaerobic glucose metabolism!
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