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Randomization
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All experimental data from mechanical testing, Raman spectra, uncropped raw gel images, protein sequences and oligonucleotide sequences generated in this study
underlying all main figures and supplementary figures are provided as a Source Data file. Protein structures with accession numbers “5E61”, “3OW9”, “3B43”,
“1EMB” and “3UA6” were used in this work and obtained from the RCSB Protein Data Bank. All remaining data generated, processed, or analyzed in this study are
available within the article and Supplementary Information. Source data are provided with this paper.
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We have described the sample sizes for each of the experiments in figure legends. For fiber mechanical testing, we tested six to ten
independent fiber samples for each sequence. All btMfp5-fused sequences were tested more than eight times. In all experiments, we sought
for sample sizes as large as possible given the time and resource costs required to prepare and analyze each sample. Our sample sizes are
consistent with those found in other similar studies published in recent years (10.1002/adma.202006499, 10.1021/acsnano.1c02944,
10.1002/anie.202002399) as well.

No data were excluded from the studies.

Three separate fibers for each sequence were analyzed using Polarized Raman spectroscopy, with 16 spectra recorded for each acquisition,
and three ratios of peak intensities at 1670 cm-1 were calculated and analyzed. For mechanical tests, all samples were tested independently,
and for each sample, the diameter was inspected at three locations under optical microscope and an average of the three measurements
were used as the fiber diameter. In all imaging experiments, images were taken in triplicates from independent samples, and all triplicates
showed similar results, which ensured the reproducibility of the experiments.

Randomization was not relevant to this study because samples were not allocated into experimental groups.

Blinding was not relevant to this study because samples were not allocated into experimental groups.




