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The advancement of de novo design of metal-binding proteins has made remarkable progress, aiming to 
tailor proteins for specific applications. Over the last years, also supported by the recent advances in 
computational protein design, we have designed several custom-made enzymes, setting several 
milestones in the field [1,2]. By different approaches, we designed small, yet functional, models bearing 
various metal sites [3,4]. In this study, we address a particularly intriguing and extensively studied case 
to benchmark our understanding. We present the successful design of a single-chain linear protein, 
comprising only 28 residues, that folds and functions akin to a natural Rubredoxin (FeCys4 site) [5]. 
Notably, we achieve the first characterization of the crystal structure of a de novo protein featuring a 
tetrathiolate metal cluster. The structure exhibits remarkable agreement with the intended design, despite 
the absence of any sequence correlation with known Rubredoxins. Furthermore, we intentionally 
program a higher reduction potential in comparison to natural and designed FeCys4-containing proteins, 
by wisely introducing a set of hydrogen bonds in the second sphere. Leveraging this achievement, we 
harness the protein as a terminal electron acceptor in a fully artificial electron transport chain, powered 
by visible light. Our findings not only shed light on the unique structural arrangement of this 
miniaturized protein but also pave the way for its potential applications in the realm of artificial 
photosystems and electron transfer processes. 
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