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Fig. S1 Comparison of TTA codon usage and gene-level TTA presence across genera. Each panel shows a scatter plot of genomes from a single genus, plotting the percentage of genes that contain at least one TTA codon on the x-axis (“Genes with TTA [%]”) against the total frequency of TTA codon usage across all genes on the y-axis (“TTA Usage [%]”). A linear regression line is shown in dashed style for each genus, with the number of genomes (n), Pearson correlation coefficient (r), and corresponding p-value indicated.
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Fig. S2 Relationship between the percentage of genes with TTA codons (” Genes with TTA [%]”) and overall TTA codon usage (” TTA Usage [%]”) in Streptomyces genomes after removal of a single outlier. A linear regression line is shown in dashed style. The number of genomes (n), Pearson correlation coefficient (r), and corresponding p-value are indicated on the plot.
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Fig. S3 Relationship between genomic GC content and the percentage of genes containing the TTA codon across Actinobacterial genera. Each panel shows a scatter plot of genomes from a single genus, plotting GC content on the x-axis and the percentage of genes that contain at least one TTA codon on the y-axis. A linear regression line is shown in dashed style for each genus with the number of genomes (n), Pearson correlation coefficient (r), Spearman correlation coefficients (ρ) and corresponding p- values indicated.
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Fig. S4 Pearson and Spearman correlation between normalized codon rarity and bin 9 (gene end) enrichment across genera. Each panel corresponds to a different genus. The x-axis indicates normalized rarity (0–1, with 1 being rarest); the y-axis represents the proportion of each codon found in bin 9. Dashed lines indicate linear regression fits based on Pearson correlation. The five most frequently and five least frequently used codons are labelled.
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Fig. S5 Presence of TTA and AGA codons in BGCs. A) Percentage of BGCs per strain that contain at least one TTA codon. B) Percentage of BGCs per strain that contain at least one AGA codon. In both panels, data are grouped by genus and labeled with sample size (n). The black bar in the center represents the interquartile range (IQR), and the white dot indicates the median.

image1.png
TTA Usage [%]

Streptomyces (n=1147)

r=0.74, p=4.7e-197

Nocardia (n=163)
r=0.99, p=1.6e-153

Kribbella (n=58)
r=1.00, p=2.3e-59

Pseudonocardia (n=14)
r=0.96, p=5.2e-08

6

Rhodococcus (n=186)
r=0.99, p=5.2e-162

Kitasatospora (n=77)
r=0.99, p=2.5e-63

Saccharopolyspora (n=22)
r=0.99, p=4.6e-21

Actinokineospora (n=11)
r=1.00, p=6.1e-12

12 18

Genes with TTA [%]

24

30

Micromonospora (n=184)
r=0.99, p=6.8e-163

Amycolatopsis (n=60)
r=1.00, p=1.7e-65

Saccharothrix (n=15)
r=0.99, p=1.9e-12





image2.jpeg
TTA Usage [%]

-
N
U

!—‘
o
o

0.75

0.50

0.25

3 4
Genes with TTA [%]




image3.jpeg
Percentage of Genes with TTA [%]

30

30

30

24

30

24

18

12

Streptomyces (n=1147)
r=-0.36, p=1.9e-35; p=-0.42, p=2.1e-49

Rhodococcus (
r=-0.94, p=1.6-88; p:

86)
95, p=7.4e-93

Micromonospora (n=184)
r=-0.90, p=2.2e-66; p=-0.89, p=2.8e-64

Kitasatospora (n=77)
r=-0.88, p=1.8e-25; p=-0.88, p=2.6e-26

Amycolatopsis (n=60)
r=-083, p=1.3e-16; p=-0.88, p=6.8e-21

r=-079, p=1.3e-13;

85, p=1.5e-17

Saccharopolyspora (n=22)
r=-0.87, p=1.1e-07; p=-0.84, p=1.7e-07

Saccharothrix (n=15)
r=-071, p=3.2e-0; 0.55, p=3.4e-02

Pseudonocardia (n=14)
r=-0.68, p=8.0e-03; p=-0.64, p=1.4e-02

Actinokineospora (n=11)
r=-074, p=8.6-03; p=-0.61, p=4.5e-02

i i T

64 68 72 76

64 68

GC Content [%]

76





image4.png
Actinokineospora
r=0.52, p=2.5€-05 | p=0.72, p=8.6e-11

Amycolatopsis
r=0.67, p=6.4¢-09 | p=0.79, p=1.1e-13

Kitasatospora
r=0.04, p=7.4e-01 | p=0.49, p=6.4e-05

0.18

cTA
TcT
lseasCC |
A lgsc
b GAC
ATA
TTA
Kribbella Micromonospora Nocardia
r=0.58, p=1.4e-06 | p=0.57, p=19e-06 r=0.54, p=1.1e-05 | p=0.67, p=4.1e-09 =051, p=3.8¢-05 | p=0.54, p=1.0e-05

AGA

AGA

o
£
3
c
< Pseudonocardia Rhodococcus Saccharopolyspora
S r=0.51, p=2.8€-05 | p=0.66, p=8.2e-09 r=0.50, p=5.1e-05 | p=0.53, p=1.5e-05 r=0.42, p=8.2e-04 | p=0.62, p=1.3e-07
£ AGK
o
g A
2 AG
& 018 .
0.15
0.12 B
Gee ATT ATA
[BcG GAC T
G
0.09 518
Saccharothrix Streptomyces
r=0.47, p=1.4e-04 | p=0.69, p=1.2e-09 r=0.14, p=2.7e-01 | p=0.49, p=6.0e-05
0.18 .
0.15 AAT ]
. - TGT 'ITI'ATA
0121
fGee
*Coce
0.09 bac
cTG6
TTA
0.00 025 0.50 075 100 0.00 025 050 075 1.00

Normalized rarity




image5.jpeg
100 A

80

60

40

20 A

Percentage of BGCs with TTA Codons per Strain

100 A

L

80

60

40

20 A

Percentage of BGCs with AGA Codons per Strain

SR & S s° S & s & & &8
{_500,,‘9 b°(’?»® & ,/'\f’ (\001\ o\*\"\ @@\,&\\ PN ‘@‘o@ o\&@\ °¢°:,b‘\ S
N QS‘° \(\// N ~o&\<\”\’ ,éOQ,/’L"’ :,}‘Q’Qo”\’ *_{@c, \&\// G?Qo \Q// @*‘“\o” @@ N e,‘)bi s
Vé\ S S S v & & ¢




