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This section contains the plots of the spectral NRMSDs, secondary structure predictions, comparison
of spectral NRMSDs for wavelength range down to 190 nm, 195 nm and 200 nm for the each of six
uperin peptides

Figures S1 shows the spectral NRMSDs of the best model spectrum from U3.4wt experimental spectra
with varying percentage of RC removed before and after addition of buffer at t = 0 to 24 h while using
reference set with data down to 190 nm for SOMSpec training and prediction respectively.
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Figure S1 NRMSDs for the fitting of the U3.4wt model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.



Figures S2 shows the spectral NRMSDs of the best model spectrum from the experimental U3.4R7A
spectra with varying percentage of RC removed before and after addition of buffer att =0 to 24 h
while using reference set with data down to 190 nm for SOMSpec training and prediction respectively.
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Figure S2 NRMSDs for the fitting of the U3.4R7A model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h



Figures S3 shows the spectral NRMSDs of the best model spectrum from the experimental U3.5 wt
spectra with varying percentage of RC removed before and after addition of buffer att =0 to 24 h
while using reference set with data down to 190 nm for SOMSpec training and prediction respectively.

(a) (b)

0.25 0.2
0.18
0.2
0.16
015 0.14
0.12
0.1 0.1
0.08
0.05
0.06
0 0.04
T R SR R S S SR SR SR &
R ST ST SR SR S-SR SR SO 0.02
2> o Q0 ot oo dot oo dot oo oo
\(ﬁk’okﬁlok%ok’b‘ok’okb «’Qk'(b «o)Q 0
& @ (@ (@ @ @ @ & & K&
FF L L E L L L L SR R G R S SR SR PR &
&S e S A S RIR IPC RN R RN SR
S S GG S S S S S S SRR S R AN
NN AN ARCHRCIRCIRG EEEELLLLLE
(c) (d)
0.18 0.35
0.16 03
0.14
0.25
0.12
01 0.2
0.08 0.15
0.06
0.1
0.04
0.05
0.02
0 0
S IS S G O O S S o SRR RSO SRS RS
RN G I AN ) N I N N
PSP S S SN SR P Sl S )
X X X X X X X X X X X x

Figure S3 NRMSDs for the fitting of the U3.5 wt model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.



Figures S4 shows the spectral NRMSDs of the best model spectrum from the experimental U3.5 R7A
spectra with varying percentage of RC removed before and after addition of buffer att =0 to 24 h
while using reference set with data down to 190 nm for SOMSpec training and prediction respectively.
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Figure S4 NRMSDs for the fitting of the U3.5R7A model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.



Figures S5 shows the spectral NRMSDs of the best model spectrum from the experimental U3.6wt
spectra with varying percentage of RC removed before and after addition of buffer att =0 to 24 h
while using reference set with data down to 190 nm for SOMSpec training and prediction respectively.
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Figure S5 NRMSDs for the fitting of the U3.6wt model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)and t=24h.



Figures S6 shows the spectral NRMSDs of the best model spectrum from the experimental U3.6R7A
spectra with varying percentage of RC removed before and after addition of buffer att =0 to 24 h
while using reference set with data down to 190 nm for SOMSpec training and prediction respectively.
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Figure S6 NRMSDs for the fitting of the U3.6R7A model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.
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Figures S7 shows the spectral NRMSDs of the best model spectrum from the experimental U3.4wt
spectra with varying percentage of RC removed before and after addition of buffer att=0to 24 h
while using reference set and test with data down to 195 nm for SOMSpec training and prediction
respectively
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Figure S7 NRMSDs for the fitting of the U3.4 wt model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.
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Figures S8 shows the spectral NRMSDs of the best model spectrum from the experimental U3.4R7A
spectra with varying percentage of RC removed before and after addition of buffer att=0to 24 h
while using reference set and test with data down to 195 nm for SOMSpec training and prediction
respectively
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Figure S8 NRMSDs for the fitting of the U3.4R7A model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)and t=24h.

12



Figures S9 shows the spectral NRMSDs of the best model spectrum from the experimental U3.5wt
spectra with varying percentage of RC removed before and after addition of bufferatt=0to 24 h
while using reference set and test with data down to 195 nm for SOMSpec training and prediction
respectively
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Figure S9 NRMSDs for the fitting of the U3.5wt model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.
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Figures S10 shows the spectral NRMSDs of the best model spectrum from the experimental U3.5R7A
spectra with varying percentage of RC removed before and after addition of buffer att=0to 24 h
while using reference set and test with data down to 195 nm for SOMSpec training and prediction
respectively
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Figure $10 NRMSDs for the fitting of the U3.5R7A model spectrum to experimental data as a
function of fractions of RC removed from the original spectrum in (a) water, and after buffer
additionat (b)t=0, (c)t=1, (d)and t=24 h.
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Figures S11 shows the spectral NRMSDs of the best model spectrum from the experimental U3.6wt
spectra with varying percentage of RC removed before and after addition of buffer att=0to 24 h
while using reference set and test with data down to 195 nm for SOMSpec training and prediction
respectively
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Figure S11 NRMSDs for the fitting of the U3.6wt model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.
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Figures S12 shows the spectral NRMSDs of the best model spectrum from the experimental U3.6
K7A spectra with varying percentage of RC removed before and after addition of buffer at t = 0 to 24
h while using reference set and test with data down to 195 nm for SOMSpec training and prediction

respectively
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Figure S12 NRMSDs for the fitting of the U3.6 K7A model spectrum to experimental data as a
function of fractions of RC removed from the original spectrum in (a) water, and after buffer

addition at (b

)Jt=0,(c)t=1, (d)and t =24 h.
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Figure S13 shows the spectral NRMSDs of the best model spectrum from the experimental U3.4 wt
spectra with varying percentage of RC removed before and after addition of buffer att=0to 24 h
while using reference set and test with data down to 200 nm for SOMSpec training and prediction
respectively

0.35 0.3
0.3
0.25
0.25
0.2 0.2
0.15
0.15
0.1
0.05 0.1
’ O 0O oC o0 oL U o oC oL 005
<
F I W KT
USSP S S SIS SIPIE S 0
& N M S N
\),,)v sb &0 Q\'z, q@ &0 $’b Q@ 4@ G //Q Qg, ng Qg, QSJ Qg, Qg, QSJ QS/ QSJ
RO RIS S ISR RSN AINN S G S Gl S S gl S S
s T o e 0~ oV 07 o7 07 TGN (P P
NN NN CANCAN AN NG A Al i A i ey

(c) (d)

0.4 2.5

0.35

2
0.3
0.25 1.5
0.2
1
0.15
0.1 0.5
0.05 I I
0 0 .
O o0 o0 ol o0 o0 oL L O ISR
R J & S gi°
S S
H

Figure $13 NRMSDs for the fitting of the U3.4 wt model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.
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Figure S14 shows the spectral NRMSDs of the best model spectrum from the experimental U3.4 R7A
spectra with varying percentage RC removed before and after addition of bufferatt=0to 24 h
while using reference set and test with data down to 200 nm for SOMSpec training and prediction
respectively
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Figure $14 NRMSDs for the fitting of the U3.4 R7A model spectrum to experimental data as a
function of fractions of RC removed from the original spectrum in (a) water, and after buffer
additionat (b)t=0, (c)t=1, (d) and t =24 h.
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Figure S15 shows the spectral NRMSDs of the best model spectrum from the experimental U3.5 wt
spectra with varying percentage of RC removed before and after addition of buffer att=0to 24 h
while using reference set and test with data down to 200 nm for SOMSpec training and prediction
respectively
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Figure $15 NRMSDs for the fitting of the U3.5 wt model spectrum to experimental data as a function
of fractions of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t
=0,(c)t=1,(d)andt=24h.
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Figures S16 shows the spectral NRMSDs of the best model spectrum from the experimental U3.5 R7A
spectra with varying percentage of RC removed before and after addition of buffer att =0 to 24 h
while using reference set and test with data down to 200 nm for SOMSpec training and prediction
respectively
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Figure $16 NRMSDs for the fitting of the U3.5 R7A model spectrum to experimental data as a
function of fractions of RC removed from the original spectrum in (a) water, and after buffer
addition at (b)t=0, (c)t=1, (d) and t =24 h.
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Figure S17 shows the spectral NRMSDs of the best model spectrum from the experimental U3.6 wt
spectra with varying percentage of RC removed before and after addition of buffer att=0to 24 h
while using reference set and test with data down to 200 nm for SOMSpec training and prediction
respectively
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Figure $17 NRMSDs for the fitting of the U3.6 wt model spectrum to experimental data as a function
of fraction of RC removed from the original spectrum in (a) water, and after buffer addition at (b) t =
0,(c)t=1,(d)andt=24h.
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Figures S18 shows the spectral NRMSDs of the best model spectrum from the experimental U3.6
K7A spectra with varying percentage of RC removed before and after addition of buffer at t = 0 to 24
h while using reference set and test with data down to 200 nm for SOMSpec training and prediction
respectively
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Figure S18 NRMSDs for the fitting of the U3.6 K7A model spectrum to experimental data as a function
of percentage RC removed from the original spectrum in (a) water, and after buffer addition at (b) t =
0,(c)t=1,(d)andt=24h.
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The SOMSpec secondary structure predictions for original U3.4wt data in the absence and presence
of buffer (readings on the effect of buffer addition at three different time intervals were taken at t =
0,t=1, and t = 24 h) for each percentage RC content subtracted and tested against reference data
down to 190 nm are shown in Figures S19. Figure S19a is for the original protein, whereas Figures S19
(b—j) are the regenerated proteins that are obtained by adding back the fraction of RC removed during
derandomisation.
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Figure S19 Secondary structure predictions for regenerated U3.4wt in water only and after addition
of buffer over time. (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j)
90% RC removed for the prediction process and added back to the derandomised U3.4wt predictions.
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The SOMSpec secondary structure predictions for original U3.4 R7A data in the absence and/or
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
data down to 190 nm are shown in Figures S20. Figure S20a is for the original protein, whereas Figures
S20 (b—j) are the regenerated proteins that are obtained by adding back the fraction of RC removed
during derandomisation.
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Figure S20 Secondary structure predictions for regenerated U3.4 R7A in water only and after the
addition of buffer over time. (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i)
80%, (j) 90% RC removed for the prediction process and added back to the derandomised U3.4 R7A
predictions.
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The SOMSpec secondary structure predictions for original U3.5 wt data in the absence and presence
of buffer (readings on the effect of buffer addition at three different time intervals were taken at t =
0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference data down
to 190 nm are shown in Figures S21. Figure S21a is for the original protein, whereas Figures S21 (b—j)
are the regenerated proteins that are obtained by adding back the fraction of RC removed during
derandomisation.
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Figure S21. Secondary structure predictions for regenerated U3.5 wt in water only and after addition
of buffer over time. (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j)
90% RC removed for the prediction process and added back to the derandomised U3.5 wt predictions.
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The SOMSpec secondary structure predictions for original U3.5 R7A data in the absence and presence
of buffer (readings on the effect of buffer addition at three different time intervals were taken at t =
0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference data down
to 190 nm are shown in Figures S22. Figure S22a is for the original protein, whereas Figure S22 (b—j)
are the regenerated proteins that are obtained by adding back the fraction of RC removed during
derandomisation.
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Figure S22 Secondary structure predictions for regenerated U3.5 R7A in water only and after addition
of buffer over time. (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j)
90% RC removed for the prediction process and added back to the derandomised U3.5 R7A

predictions.
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The SOMSpec secondary structure predictions for original U3.6 wt data in the absence and presence
of buffer (readings on the effect of buffer addition at three different time intervals were taken at t =
0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference data down
to 190 nm are shown in Figures S23. Figure S23a is for the original protein, whereas Figures S23 (b—j)
are the regenerated proteins that are obtained by adding back the fraction of RC removed during
derandomisation.
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Figure S23 Secondary structure predictions for regenerated U3.6 wt in water only and after addition
of buffer over time. (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j)
90% RC removed for the prediction process and added back to the derandomised U3.6 wt predictions.
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The SOMSpec secondary structure predictions for original U3.6 K7A data in the absence and presence
of buffer (readings on the effect of buffer addition at three different time intervals were taken at t =
0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference data down
to 190 nm are shown in Figures S24. Figure S24a is for the original protein, whereas Figures S24 (b—j)
are the regenerated proteins that are obtained by adding back the fraction of RC removed during
derandomisation.
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Figure S24 Secondary structure predictions for regenerated U3.6 K7A in water only and after of buffer
over time. (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC
removed for the prediction process and added back to the derandomised U3.6 K7A predictions.
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The SOMSpec secondary structure predictions for U3.4 wt data down to 195 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S25. Figure S25a is for the original
protein, whereas Figures S25 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S25 Secondary structure predictions for regenerated U3.4 wt in water only and after addition
of buffer over time, created by removing 5 nm from the original spectra. (a) 0%, (b) 10%, (c) 20%, (d)
30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process and
added back to the derandomised U3.4 wt predictions.
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The SOMSpec secondary structure predictions for U3.4 R7A data down to 195 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S26. Figure S26a is for the original
protein, whereas Figures 526 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S26 Secondary structure predictions for regenerated U3.4 R7A in water only and after the
addition of buffer over time, created by removing 5 nm from the original spectra. (a) 0%, (b) 10%, (c)
20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process
and added back to the derandomised U3.4 R7A predictions.
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The SOMSpec secondary structure predictions for U3.5 wt data down to 195 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S27. Figure S27a is for the original
protein, whereas Figures S27 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S27 Secondary structure predictions for regenerated U3.5 wt in water only and after the
addition of buffer over time, created by removing 5 nm from the original spectra. (a) 0%, (b) 10%, (c)
20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process
and added back to the derandomised U3.5 wt predictions.
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The SOMSpec secondary structure predictions for U3.5 R7A data down to 195 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S28. Figure S28a is for the original
protein, whereas Figures S28 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S28 Secondary structure predictions for regenerated U3.5 R7A in water only and after addition
of buffer over time, created by removing 5 nm from the original spectra. (a) 0%, (b) 10%, (c) 20%, (d)
30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process and
added back to the derandomised U3.5 R7A predictions.
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The SOMSpec secondary structure predictions for U3.6 wt data down to 195 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S29. Figure S29a is for the original
protein, whereas Figures S29 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S29 Secondary structure predictions for regenerated U3.6 wt in water only and after addition
of buffer over time, created by removing 5 nm from the original spectra. (a) 0%, (b) 10%, (c) 20%, (d)
30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process and
added back to the derandomised U3.6 wt predictions.
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The SOMSpec secondary structure predictions for U3.6 K7A data down to 195 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S30. Figure S30a is for the original
protein, whereas Figures S30 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S30 Secondary structure predictions for regenerated U3.6 K7A in water only and after the
addition of buffer, created by removing 5 nm from the original spectra. (a) 0%, (b) 10%, (c) 20%, (d)
30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process and
added back to the derandomised U3.6 K7A predictions.
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The SOMSpec secondary structure predictions for U3.4 wt data down to 200 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S31. Figure S31a is for the original
protein, whereas Figures S31 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S31 Secondary structure predictions for regenerated U3.4 wt in water only and after addition
of buffer, created by removing 10 nm from the original spectra. (a) 0%, (b) 10%, (c) 20%, (d) 30%, (e)
40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process and added back
to the derandomised U3.4 wt predictions.
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The SOMSpec secondary structure predictions for U3.4 R7A data down to 200 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S32. Figure S32a is for the original
protein, whereas Figures S32 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S32 Secondary structure predictions for regenerated U3.4 R7A in water only and after addition
of buffer over time, created by removing 10 nm from the original spectra. (a) 0%, (b) 10%, (c) 20%, (d)
30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process and
added back to the derandomised U3.4 R7A predictions
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The SOMSpec secondary structure predictions for U3.5 R7A data down to 200 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S33. Figure S33a is for the original
protein, whereas Figures S33 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S33 Secondary structure predictions for regenerated U3.5 wt in water only and after the
addition of buffer over time, created by removing 10 nm from the original spectra. (a) 0%, (b) 10%,
(c) 20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction
process and added back to the derandomised U3.5 R7A predictions.
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The SOMSpec secondary structure predictions for U3.5 R7A data down to 200 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S34. Figure S34a is for the original
protein, whereas Figures S34 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S34 Secondary structure predictions for regenerated U3.5 R7A in water only and after addition
of buffer over time, created by removing 10 nm from the original spectra. (a) 0%, (b) 10%, (c) 20%, (d)
30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process and
added back to the derandomised U3.6 wt predictions.
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The SOMSpec secondary structure predictions for U3.6 wt data down to 200 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S35. Figure S35a is for the original
protein, whereas Figures S35 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S35 Secondary structure predictions for regenerated U3.6 wt in water only and after the
addition of buffer over time, created by removing 10 nm from the original spectra. (a) 0%, (b) 10%, (c)
20%, (d) 30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process
and added back to the derandomised U3.6 wt predictions.
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The SOMSpec secondary structure predictions for U3.6 K7A data down to 200 nm in the absence and
presence of buffer (readings on the effect of buffer addition at three different time intervals were
takenatt=0,t=1, and t = 24 h) for each percentage RC content subtracted tested against reference
set down to the same wavelength range are shown in Figures S36. Figure S36a is for the original
protein, whereas Figures S36 (b—j) are the regenerated proteins that are obtained by adding back the
fraction of RC removed during derandomisation.
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Figure S36 Secondary structure predictions for regenerated U3.6 K7A in water only and after addition
of buffer over tme, created by removing 10 nm from the original spectra. (a) 0%, (b) 10%, (c) 20%, (d)
30%, (e) 40%, (f) 50%, (g) 60%, (h) 70%, (i) 80%, (j) 90% RC removed for the prediction process and
added back to the derandomised U3.6 K7A predictions
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Table S1 Spectral NRMSDs for U3.4 wt and its seventh position variant before and after addition of
buffer with 0-90%RC while using reference set and test file down to 190 nm, 195 nm and 200 nm.

Peptide 190 195 nm 200 nm Peptide 190 nm 195 nm 200 nm
nm
U34wt In 0.053 0.058 0.124 U34R74 In 0.142 0.147 0.128
water water
t=0 0.100 0.053 0.152 t=0 0.081 0.074 0.088
t=1 0.096 0.065 0.151 t=1 0.087 0.167 0.095
t=24 0.117 0.046 0.187 t=24 0.083 0.113 0.079
U34wt In 0.062 0.050 0.163 U34R7A In 0.160 0.137 0.172
water -10%RC water -10%RC
t=0-10%RC 0.103 0.051 0.182 t=0 -10%RC 0.074 0.118 0.118
t=1-10%RC 0.101 0.068 0.267 t=1-10%RC 0.083 0.118 0.073
t=24 -10%RC 0.120 0.042 0.240 t=24 -10%RC  0.099 0.127 0.076
U34wt In 0.066 0.042 0.161 U34R7A In 0.204 0.102 0.155
water -20%RC water -20%RC
t=0-20%RC 0.109 0.053 0.191 t=0-20%RC 0.058 0.171 0.070
t=1-20%RC 0.110 0.075 0.270 t=1-20%RC 0.078 0.110 0.078
t=24 -20%RC 0.127 0.042 0.220 t=24 -20%RC  0.079 0.117 0.081
U34wt In 0.076  0.036 0.162 U34R7A In 0.126 0.064 0.149
water -30%RC water -30%RC
t=0-30%RC 0.120 0.063 0.206 t=0-30%RC 0.066 0.243 0.072
t=1-30%RC 0.125 0.103 0.179 t=1-30%RC 0.064 0.132 0.104
t=24 -30%RC 0.139 0.043 0.139 t=24 -30%RC  0.071 0.146 0.114
U34wt In 0.094 0.040 0.167 U34R7A In 0.099 0.072 0.173
water -40%RC water -40%RC
t=0 -40%RC 0.180 0.090 0.267 t=0 -40%RC 0.059 0.142 0.074
t=1-40%RC 0.164 0.122 0.191 t=1-40%RC 0.075 0.178 0.154
t=24 -40%RC 0.152 0.054 0.158 t=24 -40%RC  0.079 0.198 0.165
U34wt In 0.115 0.062 0.181 U34R7A In 0.085 0.071 0.150
water -50%RC water -50%RC
t=0 -50%RC 0.171 0.104 0.279 t=0 -50%RC 0.073 0.180 0.113
t=1-50%RC 0.164 0.146 0.222 t=1-50%RC 0.078 0.255 0.235
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t=24 -50%RC

U34wt In
water -60%RC

t=0 -60%RC

t=1-60%RC

t=24 -60%RC

U34wt In
water -70%RC

t=0 -70%RC

t=1-70%RC

t=24 -70%RC

U34wt In
water -80%RC

t=0 -80%RC

t=1-80%RC

t=24 -80%RC

U34wt In
water -90%RC

t=0 -90%RC

t=1-90%RC

t=24 -90%RC

0.168

0.149

0.192

0.200

0.204

0.141

0.234

0.244

0.209

0.091

0.126

0.085

0.188

0.112

0.090

0.111

0.184

0.081

0.115

0.122

0.138

0.093

0.125

0.146

0.096

0.097

0.130

0.074

0.052

0.076

0.106

0.092

0.087

0.069

0.208

0.257

0.204

0.247

0.307

0.291

0.240

0.203

0.461

0.312

0.214

0.145

0.812

0.179

0.188

0.340

1.944
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t=24 -50%RC

U34R7A In
water -60%RC

t=0 -60%RC

t=1 -60%RC

t=24 -60%RC

U34R7A In
water -70%RC

t=0 -70%RC

t=1-70%RC

t=24 -70%RC

U34R7A In
water -80%RC

t=0 -80%RC

t=1 -80%RC

t=24 -80%RC

U34R7A In
water -90%RC

t=0 -90%RC

t=1 -90%RC

t=24 -90%RC

0.086

0.042

0.075

0.098

0.113

0.042

0.080

0.093

0.104

0.060

0.110

0.217

0.248

0.119

10.477

1.551

1.105

0.281

0.031

0.263

0.380

0.415

0.060

0.422

0.596

0.644

0.060

0.759

0.700

0.745

0.119

1.791

1.570

1.667

0.250

0.114

0.205

0.366

0.387

0.102

0.180

0.227

0.240

0.064

0.219

0.390

0.413

0.160

0.369

0.581

0.607



Table S2 Spectral NRMSDs for U3.5 wt and its seventh position variant before and after addition of
buffer with 0-90%RC while using reference set and test file down to 190 nm, 195 nm and 200 nm.

Peptide 190 nm 195 nm 200 nm Peptide 190 nm 195 nm 200 nm
U35wt In 0.106 0.053 0.098 U35R7A In 0.125 0.100 0.108
water water

t=0 0.103 0.089 0.123 t=0 0.154 0.137 0.134
t=1 0.132 0.072 0.164 t=1 0.107 0.070 0.134
t=24 0.083 0.033 0.179 t=24 0.049 0.033 0.091
U35wt In 0.109 0.055 0.125 U35R7A In 0.166 0.135 0.109
water -10%RC water -10%RC

t=0-10%RC 0.116 0.089 0.119 t=0-10%RC 0.167 0.109 0.156
t=1-10%RC 0.126 0.044 0.158 t=1-10%RC 0.087 0.068 0.140
t=24 -10%RC 0.068 0.039 0.090 t=24 -10%RC 0.045 0.051 0.092
U35wt In 0.114 0.061 0.117 U35R7A In 0.172 0.162 0.116
water -20%RC water -20%RC

t=0-20%RC 0.136 0.098 0.118 t=0-20%RC 0.166 0.079 0.145
t=1-20%RC 0.153 0.033 0.166 t=1-20%RC 0.067 0.052 0.149
t=24 -20%RC 0.071 0.061 0.072 t=24 -20%RC 0.064 0.068 0.108
U35wt In 0.125 0.068 0.110 U35R7A In 0.177 0.172 0.132
water -30%RC water -30%RC

t=0-30%RC 0.126 0.118 0.123 t=0 -30%RC 0.213 0.064 0.160
t=1-30%RC 0.134 0.070 0.157 t=1-30%RC 0.042 0.025 0.098
t=24 -30%RC 0.078 0.111 0.087 t=24 -30%RC 0.057 0.113 0.081
U35wt In 0.189 0.088 0.106 U35R7A In 0.196 0.140 0.180
water -40%RC water -40%RC

t=0 -40%RC 0.157 0.142 0.139 t=0 -40%RC 0.118 0.116 0.171
t=1-40%RC 0.084 0.049 0.164 t=1 -40%RC 0.040 0.038 0.089
t=24 -40%RC 0.074 0.198 0.071 t=24 -40%RC 0.062 0.191 0.072
U35wt In 0.166 0.106 0.114 U35R7A In 0.235 0.129 0.161
water -50%RC water -50%RC

t=0-50%RC 0.139 0.085 0.153 t=0-50%RC 0.081 0.088 0.160
t=1-50%RC 0.054 0.029 0.123 t=1-50%RC 0.058 0.093 0.125
t=24 -50%RC 0.066 0.324 0.075 t=24 -50%RC 0.065 0.115 0.073
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U35wt In
water -60%RC

t=0 -60%RC

t=1-60%RC

t=24 -60%RC

U35wt In
water -70%RC

t=0 -70%RC

t=1-70%RC

t=24 -70%RC

U35wt In
water -80%RC

t=0 -80%RC

t=1-80%RC

t=24 -80%RC

U35wt In
water -90%RC

t=0 -90%RC

t=1-90%RC

t=24 -90%RC

0.180

0.176

0.066

0.092

0.226

0.102

0.081

0.094

0.123

0.048

0.059

0.109

0.065

0.061

0.116

0.319

0.168

0.054

0.046

0.206

0.145

0.069

0.147

0.306

0.176

0.066

0.134

0.549

0.252

0.154

0.474

1.331

0.204

0.169

0.118

0.088

0.177

0.179

0.083

0.200

0.140

0.126

0.102

0.123

0.088

0.129

0.154

0.190
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U35R7A In
water -60%RC

t=0 -60%RC

t=1-60%RC

t=24 -60%RC

U35R7A In
water -70%RC

t=0 -70%RC

t=1-70%RC

t=24 -70%RC

U35R7A In
water -80%RC

t=0 -80%RC

t=1-80%RC

t=24 -80%RC

U35R7A In
water -90%RC

t=0 -90%RC

t=1-90%RC

t=24 -90%RC

0.193

0.047

0.052

0.056

0.067

0.057

0.050

0.069

0.063

0.042

0.060

0.087

0.108

0.058

0.120

0.321

0.075

0.043

0.202

0.155

0.035

0.113

0.141

0.266

0.163

0.369

0.284

0.523

0.863

0.417

0.818

0.896

0.220

0.089

0.063

0.135

0.107

0.075

0.092

0.261

0.042

0.064

0.276

0.158

0.078

0.115

0.224

0.468



Table S1 Spectral NRMSDs for U3.6 wt and its seventh position variant before and after addition of
buffer with 0-90%RC while using reference set and test file down to 190 nm, 195 nm and 200 nm.

Peptide 190 nm 195 nm 200 nm Peptide 190 nm 195 nm 200 nm
u3sewt In 0.077 0.064 0.138 U36K7A In 0.056 0.052 0.149
water water

t=0 0.095 0.084 0.138 t=0 0.102 0.039 0.177
t=1 0.097 0.082 0.135 t=1 0.111 0.095 0.210
t=24 0.104 0.117 0.149 t=24 0.048 0.227
u3sewt In 0.092 0.072 0.132 U36K7A In 0.069 0.052 0.151
water -10%RC water -10%RC

t=0-10%RC 0.106 0.102 0.135 t=0-10%RC 0.109 0.043 0.182
t=1-10%RC 0.109 0.097 0.131 t=1-10%RC 0.123 0.091 0.267
t=24 -10%RC 0.112 0.131 0.148 t=24 -10%RC 0.061 0.240
U3éwt In 0.144 0.080 0.125 U36K7A In 0.073 0.057 0.155
water -20%RC water -20%RC

t=0-20%RC 0.153 0.105 0.134 t=0-20%RC 0.120 0.055 0.191
t=1-20%RC 0.149 0.102 0.130 t=1-20%RC 0.131 0.090 0.270
t=24 -20%RC 0.149 0.156 0.150 t=24 -20%RC 0.100 0.092 0.220
u3sewt In 0.148 0.091 0.120 U36K7A In 0.088 0.059 0.162
water -30%RC water -30%RC

t=0-30%RC 0.138 0.119 0.136 t=0-30%RC 0.125 0.060 0.206
t=1-30%RC 0.135 0.117 0.133 t=1-30%RC 0.149 0.107 0.179
t=24 -30%RC 0.150 0.174 0.157 t=24 -30%RC 0.160 0.083 0.139
u3sewt In 0.162 0.102 0.120 U36K7A In 0.090 0.075 0.175
water -40%RC water -40%RC

t=0 -40%RC 0.138 0.165 0.147 t=0 -40%RC 0.138 0.072 0.267
t=1-40%RC 0.137 0.163 0.144 t=1-40%RC 0.142 0.111 0.191
t=24 -40%RC 0.171 0.137 0.172 t=24 -40%RC 0.243 0.088 0.158
uU3éwt In 0.157 0.134 0.131 U36K7A In 0.074 0.084 0.191
water -50%RC water -50%RC

t=0-50%RC 0.167 0.105 0.180 t=0 -50%RC 0.160 0.068 0.279
t=1-50%RC 0.163 0.107 0.169 t=1-50%RC 0.117 0.102 0.222
t=24 -50%RC 0.150 0.105 0.200 t=24 -50%RC 0.130 0.135 0.208
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U3ewt In
water -60%RC

t=0 -60%RC

t=1-60%RC

t=24 -60%RC

U3ewt In
water -70%RC

t=0 -70%RC

t=1-70%RC

t=24 -70%RC

U3ewt In
water -80%RC

t=0 -80%RC

t=1-80%RC

t=24 -80%RC

U3ewt In
water -90%RC

t=0 -90%RC

t=1-90%RC

t=24 -90%RC

0.227

0.172

0.175

0.143

0.107

0.113

0.123

0.150

0.045

0.073

0.076

0.147

0.075

0.075

0.076

0.122

0.112

0.050

0.067

0.084

0.083

0.072

0.078

0.096

0.041

0.060

0.068

0.092

0.265

0.128

0.140

0.156

0.173

0.179

0.170

0.216

0.192

0.181

0.169

0.211

0.127

0.116

0.103

0.138

0.074

0.101

0.094

0.125
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U36K7A In
water -60%RC

t=0 -60%RC

t=1 -60%RC

t=24 -60%RC

U36K7A In
water -70%RC

t=0 -70%RC

t=1-70%RC

t=24 -70%RC

U36K7A In
water -80%RC

t=0 -80%RC

t=1 -80%RC

t=24 -80%RC

U36K7A In
water -90%RC

t=0 -90%RC

t=1-90%RC

t=24 -90%RC

0.075

0.197

0.109

0.128

0.078

0.152

0.111

0.192

0.060

0.190

0.109

0.219

0.064

0.230

0.090

0.580

0.074

0.058

0.041

0.230

0.049

0.052

0.054

0.241

0.046

0.058

0.048

0.448

0.037

0.067

1.130

0.218

0.204

0.247

0.307

0.282

0.240

0.203

0.461

0.267

0.214

0.145

0.812

0.202

0.188

0.340

1.944
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