>

average rpos/rorecao

average rpos/rorecao

average rpos/rorecao

1 rare codon

T T T T T
30 20 <10 0 10 20 30

codon position

1 rare codon

A v

T T T T T
30 20 <10 0 10 20 30

codon position

1 rare codon

gty
o

T T T T T
30 20 10 0 10 20 30

codon position

2 rare codons

3 rare codons

4 or 5 rare codons

6+ rare codons

- ° 2
E S S
w©
o 0 w
° @ = <

4 I o
B ~ ® el .
T ™ 2 il 2 o 1 SR S &
T Ry -9 i %) - - Bom, | iy LI
¥ R ® el i
2 g v | - |
© B 3
© 4
— vy 2 1 vy 2 v v 21 v v

30 20 10 0 10 20 30

codon position

2 rare codons

L — T
30 20 10 0 10 20 30

codon position

3 rare codons

T T T T T
30 20 10 0 10 20 30

codon position

4 or 5 rare codons

T T T T T
-3 20 <10 0 10 20 30

codon position

6+ rare codons

L — L——
30 20 10 0 10 20 30

codon position

2 rare codons

T T
30 20 10 0 10 20 30

codon position

3 rare codons

T T T T T
30 20 10 0 10 20 30

codon position

4 or 5 rare codons

© 2 S
e N ~
« | @ |
- | < < it
&% =
TS b & 2 2
B T off 4 2 4 2 T
R el i B S [
o - Y
- B “
4 c > S
4l st S S Sl P ¢
Y T
K umig =
4 vy o gy g af e S v v s v v

T T T T T
-3 20 <10 0 10 20 30

codon position

6+ rare codons

3 2 S A

o |

] o @ |

° - -

o 7 A i o

gt " %) e b $
1% g PO ) v | o S0 o a i, B o | Ty POS0i
W N 2 i 2 il - a0 i

SR S oo q i s

=] g o o |

- 3 3

.
- vy B Y v S v v = v v

L — L——
30 20 10 0 10 20 30

codon position

30 20 10 0 10 20 30

codon position

T T T T T
30 20 10 0 10 20 30

codon position

T T T T T
-3 20 10 0 10 20 30

codon position

Figure S9. Changes in relative translation rates after rare codon clusters
calculated from amino acid-starved data [29]. 3 rare codon clusters are plotted with
outlier axes. A) All genes with rare codon clusters. B) Genes with rare codon clusters
which have 0 or 1 positive charges coded for in the last 30 codon positions plotted.
These plots represent the net effect of tAl on ribosomal density with the bulk of the
effect of positive charge removed. C) Genes with rare codon clusters which have 2 or
more positive charges in the last 30 codon positions plotted.



