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	Figure S1. SRT protein structure predictions. AlphaFold 3 predictions of several homogenous (a, c, f) and heterogenous (b, d, e) SRT protein variants in the library. Homogenous (or self-similar) variants show high-confidence, perfect -sheet conformations. Color-code represent standard AlphFold 3 pIDDT levels. The serial numbers of the amorphous fragments are mentioned in Figure S2a. Naming convention: a protein formed of fragments with serial numbers w, x, y, and z is named “w-x-y-z”. The crystalline regions are kept constant across all fragments as mentioned in Fig. 1. These simulation results suggest that proteins with self-similar amorphous fragments assemble into -sheets, similar to native SRT proteins. Heterogenous amorphous regions are prone to disordered folding.
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	Figure S2. SRT library fragments and amino acids a. List of amorphous region fragments designed to synthesize the SRT library. b. List of amino acids utilized in the fragment pool and their classification. c. Frequency chart of amino acids in the fragment pool. 
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	Figure S3. Hydrophobicity and isoelectric point. Plots depicting hydrophobicity scores (a) according to the Wimley-White scale, and isoelectric points (b) of the designed fragments. 
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	Figure S4. Flow-cytometry frequency chart. Distribution of single cell clones in the SRT library with respect to mCherry fluorescence. 
This distribution can be thought of as a composite distribution of individual clonal distributions. Since the sequences identified in the medium and high bin are non-overlapping and similar in frequency (Figure 4d), the distributions of clones of these bins must be largely separated. Therefore, the net frequency of clones in each bin should be independent of other bins. Figure S4 shows a far greater composite frequency at the medium bin location compared to that at high bin, hence, a greater replication tendency of clones in the medium bin compared to that in the high bin.
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	Figure S5. Time-series protein production charts. Distribution of fluorescence intensities of capillaries containing clones from the low (a), medium (b), and high (c) bins. 
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	Figure S6. Flow cytometry charts of individual clones. Flow cytometry plots illustrating single cell mCherry fluorescence levels of several clones from the SRT library. 
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	Figure S7. Distribution of single-cell fluorescence. The schematic describes the postulated distribution of cells in the library, where only a fraction of cells per variant express mCherry. This fraction is greater for the medium bin, enabling it to offset the loss in protein titer due to lower single cell expression.
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Figure S8. Disorder measurements. Periodic disorder profile with four distinct peaks measured by protein disorder levels (https://iupred2a.elte.hu)
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Figure S9. Disorder measurements in homogenous protein sequences. Comparison of high self-similarity (cumulative self-similarity score: 560 – 600). Highly self-similar clones show periodic disorder patterns with four evenly spaced peaks, closely resembling the TR-n4 profile. Protein disorder levels are measured using a web server. https://iupred2a.elte.hu
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Figure S10. Disorder measurements in heterogenous protein sequences. Comparison of low self-similarity (cumulative self-similarity score: 266 – 273). Protein disorder levels are measured using a web server. https://iupred2a.elte.hu.

image7.png
Intensity (au)

3.0E+5
2.5E+5
2.0E+5
1.5E+5
1.0E+5
5.0E+4

0.0E+0

+ B

15hr 25hr 35 hr

Incubation time

Intensity (au)

3.0E+5 -

2.5E+5 +

2.0E+5 -
1.5E+5 A
1.0E+5 A

5.0E+4 -

0.0E+0 +

i

%1,

15 hr 25 hr 35 hr

Incubation time

Intensity (au)

3.0E+5 T
2.5E+5 +
2.0E+5 +
1.5E+5 +
1.0E+5 +

5.0E+4 +

!
i

0.0E+0 -

a8

15 hr 25 hr 35 hr

Incubation time




image8.svg
                                                              Incubation time     15 hr 25 hr 35 hr  Intensity (au)        0.0E+0 5.0E+4 1.0E+5 1.5E+5 2.0E+5 2.5E+5 3.0E+5                                                                            Incubation time     15 hr 25 hr 35 hr  Intensity (au)        0.0E+0 5.0E+4 1.0E+5 1.5E+5 2.0E+5 2.5E+5 3.0E+5                                                                                Incubation time     15 hr 25 hr 35 hr  Intensity (au)        0.0E+0 5.0E+4 1.0E+5 1.5E+5 2.0E+5 2.5E+5 3.0E+5  b a c


image9.png
Ecoli BL21-DE3 mCherry-#2 1-5

.

S5C-A
104

1?3

108

o 102 10®_ 10t 108
24 “mCherry PE-Texas Red A

Ecoli BL21-DE3 mCherry-CONTE

o Wmm—'mmrm—rm'rrr
0 10? w1t 108
24 ‘mCherry PE-Texas Red A

Ecoli BL21-DE3 mCherny-#7 1-5

mCherry +

o mmmm—rmr‘"r—l—rrmnrr
0 10% 1w’ w0t 108
24 ‘mCherry PE-Texas Red A

Ecoli BL21-DE3 mCherry-#6 1-5

mCherry +

= |
0 10% 1w’ 1t 10f
94 “‘mCherry PE-Texas Red-A

Ecoli BL21-DE3 mCherry-#8 1-5

3 4 S
'l 1|1u|1n? lllll.l‘l.l?l

S8C-A

102

11

/'

0 10° TR T N T
94 “‘mCherry PE-Texas Red A

Ecoli BL21-DE3 mCherny-#5 1-5

mCherry +

0 10° 1w’ w0t 108
24 “Cherry PE-Texas Red A

S5C-A

3 4 5
) llllllll? lllll.l‘l.l?l

Ecoli BL21-DE3 mCherry-#1 1-5

- mCherry +

102

L1

'

0 102 10 1wt 108
94 “‘mCherry PE-Texas Red A




image10.svg
                                                        


image11.png
Frequency

mCherry +
—_—

Imin

mCherry intensity

_F2
f_Fl

fmedium > fhigh > flow

I max




image12.svg
       mCherry +  F1 F2 𝑓 =   𝐹2 𝐹1  𝑓 𝑚𝑒𝑑𝑖𝑢𝑚 >   𝑓 ℎ𝑖𝑔ℎ   > 𝑓 𝑙𝑜𝑤 Frequency mCherry intensity 𝐼 𝑚𝑖𝑛 𝐼 𝑚𝑎𝑥  


image13.png
Score

0.8

0.6

0.4

0.2

— ANCHOR2 — [UPred2 (long)

o

Position




image14.png
Score

Score

Score

Score

Score

08

06

0.4

02

08

06

0.4

02

08

06

04

02

08

06

0.4

02

08

06

0.4

02

— ANCHOR2 — IUPred2 (long)

20 40 60 80 100
Position

20 40 60 80 100 120
Position

20 0 60 80 100

Position

20 a0 60 80 100 120
Position

20 a0 60 80 100 120

Position




image15.png
Score

Score

Score

Score

Score

08

06

04

02

08

06

04

02

08

06

04

02

o8

06

04

02

o8

06

04

02

— ANCHOR2 — IUPred2 (long)

20 a0 60 80 100 120
Position
20 0 80 100 120
20 a0 60 80 100 120
Position
20 a0 60 80 100 120
Position
20 a0 60 80 100 120

Position




image1.png
2-2-2-2 15-17-27-3 15-15-15-15

11-12-13-3 2-32-16-25 11-11-11-11




image2.svg
                            2 - 2 - 2 - 2    15 - 17 - 27 - 3    15 - 15 - 15 - 15    11 - 12 - 13 - 3    2 - 32 - 16 - 25    11 - 11 - 11 - 11 b a c e d f


image3.png
(Y

0N OB WN =

WWWWNNMNDNMNMNNNDMNDN = = =2 a2
WN 20000 NOOAOPRARWN—-LOOONOOOGODA,WN-—=O

b

GLGLGYGYGLGHGLGG
GYGLGLGLGGAGYGYG
GYGLGLGYGLGLGAGG Polar S, T
GYGYGGLLGGYGLHYG

VGYGGFGLAGYGYGYG Hydrophobic
YGLAGYGGLYGGLLHG
YGYGGLYGGLYGGLGG
YIGRSVSTVSHGSHYG
ALGGYGGYGLGGIVGGG
GLGLGYGLGLGYGYGVG
GYGYGGLLGGLGHAVGG c
HADYGVSGLGGYVSSYG
YGYGGLYGGLYGGLGYG 12 +
ALGEYGGYGLGGIVGGHG 10 4
HLGLGLGYGYGLGHGLGG
VGYAGYGLGLYGAGYHYG 8T
YAYGGLYGGYGLGAYGYG 6+
YGGIGLGGLYGGYGAHFG 4
YGYGLAGYGGLYGGLLHG .1 oo .
YSYGGLVGGYGGLYHHAG __ﬁ v e e a\,/

Special G

14 +

Frequency

Xe @ @ @

Electrically charged H, E,R,D

LY, VWA,IF

e

J
AGLGYGLGGVYGGYGLHAG 0 - X
GYGGYGLGFGGLYGGFGYG
GYGGYGLGLGGLYGGLHYG o
GGYGSLLGGHGGLYGGLGLG Amino acid
HSVSYGGWGFGHGGLYGLHG
LGYGGLLGGYGGLHHGVYGG
VGGYGGFGLGGYGGYGLGGG
VGYGGFGLGFGGLYGGLHYG
VLSGGLGLSGLSGGYGTYRG
YGDVYGGLYGGLYGGLLGAG
GFGGYGLGGYGLGGYGLGGYG
GYGGLYGHYGGYGLGGAYGHG
GYGGWGYGLGGWGHGLGGLGG

ARDEGHILFST

°
°
X
w

Y

el




image4.png
Hydrophobicity score (au)

Isoelectric point (pl)
O=NWHAROON®®O©O

o = N WHOO N ©

12 3 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
Fragment index

123 45 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
Fragment index




image5.png
0.07

102 10° 10*

mCherry (au)

10!




image6.svg
                                                                                                            10 0 10 1 10 2 10 3 10 4 mCherry (au)                   0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 Probability density 


