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1 Which tRNAs and codons are which?

I Codon(s) tRNA species Amino Acid
1 GCU, GCC Alal Alanine

2 GCA, GCG Ala2

3 CGG Argl

4 | CGU, CGC, CGA Arg2 Arginine
5 AGA Arg3

6 AGG Argd

7 AAU, AAC Asn Asparagine
8 GAU, GAC Asp Aspartic acid
9 UGU, UGC Cys Cysteine
10 CAA Glnl Glutamine
11 CAG Gln2

g gﬁé g}ﬁi Glutamic acid
14 GGU, GGC Glyl

15 GGA Gly2 Glycine
16 GGG Gly3

17 CAU, CAC His Histidine
18 AUA llel Isoleucine
19 AUU, AUC Tle2

20 CUA, CUG Leul

21 UUG Leu3 Leucine
22 UUA Leud

23 CUU, CUC Leub

24 AAG Lysl Lyvsi

25 AAA Tys2 ysine
26 AUG Met Methionine
27 Uuu, UUC Phe Phenylalanine
28 CCA, CCG Prol Proline
29 CCU, CCC Pro2

30 UCU, UCC Ser2

31 AGU, AGC Ser3 Serine
32 UCA Ser4

33 UCG Serb

34 ACU, ACC Thrl

35 ACG Thr2 Threonine
36 ACA Thr3

37 UGG Trp Tryptophan
38 UAU, UAC Tyr Tyrosine
39 GUU, GUC Vall

40 GUA Val2 Valine
41 GUG Valb2

Table showing which codon and tRNA corresponds to each species label . Where multiple codons are
listed for a single tRNA, these are all “read” by the same tRNA via wobble base pairing [3]. Throughout
this work for simplicity we have assumed wobble codons are translated in exactly the same way (at the
same rate) as other codons.
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2 Recharging Enzyme Parameters

As detailed in the article, measured values for K,, and k¢,; can be found for the literature for only a
small number of synthetases. For this reason we use the average of the values given in the following table.

Enzyme Eeat (s~1) | Ky (mol 171) | Reference
Histidine tRNA synthetase 1.5 3.2x107° [4]
Seryl tRNA synthetase (S. cerevisiae) 1.1 1.9x1077 [5]
Seryl tRNA synthetase (E. coli) 2.6 5.6x10~7 2]
Proline tRNA synthetase 0.26 4.2x1076 6
Arginine tRNA synthetase 26 2.5x1076 7

3 mRNAs A-D

Here we show the DNA nucleotide sequence and corresponding codon sequence using the p labelling, for
each of the example mRNAs A-D. Note that only the coding sequence is shown, i.e. the stop codon is
not included since termination is not thought to be a limiting process.

3.1 mRNA A - YDR382W

This is a short, highly expressed (154 mRNAs per cell) ribosomal protein with the following coding
sequence.

ATGAAATACTTAGCTGCTTACTTATTATTGGTTCAAGGTGGTAACGCTGCCCCATCCGCCGCTGAC
ATCAAGGCCGTCGTCGAATCTGTCGGTGCTGAAGTCGATGAAGCCAGAATCAACGAATTGTTGTC
CTCTTTGGAAGGTAAGGGCTCTTTGGAAGAAATCATCGCTGAAGGTCAAAAGAAGTTCGCTACTG
TTCCAACTGGTGGTGCTTCTTCTGCTGCTGCCGGTGCTGCCGGTGCTGCTGCCGGTGGTGATGCT
GCTGAAGAAGAAAAGGAAGAAGAAGCTAAGGAAGAATCTGATGATGACATGGGTTTTGGTTTATT
CGATTAA

In the codon labelling code defined in section 1 of the supplementary material the sequence is

262538221138222221391014147112830118192413939123039141123981215197122121
303021121424143021121219191121410242427134392834141413030111141114111141
4811121212241212121241212308 8 826 14 27 14 22 27 8

3.2 mRNA B - YLR378C

Longer protein involved in protein secretion from the cell. On average 5 mRNAs per cell.

ATGTCCTCCAACCGTGTTCTAGACTTGTTTAAGCCATTTGAATCTTTCCTGCCGGAAGTGATTGCT
CCAGAAAGGAAGGTTCCATACAACCAGAAACTTATCTGGACAGGCGTTTCTCTACTGATCTTTTTG
ATTCTGGGCCAGATTCCGCTGTACGGGATCGTGTCCAGTGAGACTTCCGACCCTCTGTACTGGCTA
CGTGCCATGCTGGCCTCCAACCGTGGTACTTTACTGGAATTGGGTGTTTCGCCCATCATCACTTCA
TCTATGATTTTCCAATTTTTGCAGGGTACTCAGCTTTTACAAATCAGACCTGAGAGCAAGCAGGAC
AGAGAGCTGTTCCAAATTGCTCAAAAGGTGTGCGCTATTATTCTGATCTTGGGCCAAGCCCTTGTG
GTCGTCATGACAGGTAACTACGGTGCCCCTTCGGACCTCGGATTGCCCATCTGTTTGTTGTTAATC
TTTCAATTGATGTTTGCATCGCTGATTGTGATGTTATTAGACGAATTGCTATCTAAGGGTTACGGC
TTGGGTTCCGGTATTTCTCTGTTCACGGCAACCAATATTGCCGAACAAATTTTCTGGAGAGCGTTT
GCTCCTACTACAGTCAATTCCGGTCGTGGTAAGGAGTTCGAAGGTGCTGTGATTGCCTTTTTCCAT
CTTTTGGCTGTCAGAAAGGACAAGAAAAGAGCCCTTGTCGAGGCCTTTTACCGTACCAATCTACCT
AATATGTTCCAAGTGTTGATGACCGTGGCCATCTTCCTCTTTGTTTTATATTTACAAGGCTTCCGT
TACGAATTGCCCATCAGGTCAACCAAAGTGAGAGGTCAAATTGGTATCTACCCCATCAAACTCTTT
TATACTTCCAACACCCCAATCATGTTGCAGAGTGCATTGACTTCTAACATTTTCTTGATCTCTCAA



ATCCTTTTCCAGAAATACCCAACCAATCCATTGATTCGTTTGATCGGTGTTTGGGGTATCAGGCCG
GGCACCCAGGGCCCTCAAATGGCCTTGAGCGGGTTGGCCTACTACATCCAACCATTAATGTCTTTA
TCCGAAGCTCTTCTGGACCCTATCAAGACCATCGTCTACATCACATTTGTTCTTGGTTCATGCGCA
GTATTTTCCAAGACATGGATCGAAATCTCCGGCACTTCCCCACGTGACATTGCCAAACAATTCAAA
GATCAAGGCATGGTCATTAACGGTAAGAGAGAAACCTCCATTTACAGAGAATTGAAGAAGATCAT
TCCAACTGCTGCTGCTTTCGGCGGTGCTACCATCGGTGCTCTTTCTGTTGGCTCCGACCTACTAGG
TACTTTAGGTTCTGGGGCATCCATTTTGATGGCTACTACCACCATCTACGGCTACTACGAAGCTGC
CGCCAAGGAAGGTGGGTTTACTAAGAACCTCGTTCCAGGATTTTCTGATTTGATGTGA

26 3030 74 3920821272428 27 12 30 27 20 28 12 41 191 28 12 6 24 39 28 38 7 11 25 23 19 37 36 14 39 30 20
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3.3 mRNA C - YJL136C
A highly expressed (137 mRNAs per cell) ribosomal protein.

ATGGAAAACGATAAGGGTCAATTAGTTGAATTATATGTTCCAAGAAAGTGTTCTGCTACCAACAG
AATCATCAAAGCCGATGACCACGCTTCTGTTCAAATCAACGTTGCCAAGGTTGATGAAGAAGGCCG
CGCCATTCCAGGTGAATACATCACTTACGCTTTGTCCGGTTACGTTAGATCCAGAGGTGAATCCGA
TGACTCTTTGAACCGTTTGGCTCAAAACGATGGTTTGTTGAAGAACGTTTGGTCTTACTCCCGTTA
A

2612782414102239122238392852493013475191925188171303910197391243981212 14
411928141238193438121301438395305141230883021742111078142121247393730383
04

3.4 mRNA D - YMR307TW

A long protein involved in cell biosynthesis. On average 63 copies per cell.

ATGTTGTTTAAATCCCTTTCAAAGTTAGCAACCGCTGCTGCTTTTTTTGCTGGCGTCGCAACTGCG
GACGATGTTCCAGCGATTGAAGTTGTTGGTAATAAGTTTTTCTACTCCAACAACGGTAGTCAGTTC
TACATAAGAGGTGTTGCTTATCAGGCTGATACCGCTAATGAAACTAGCGGATCTACTGTCAACGAT
CCTTTGGCCAATTATGAGAGTTGTTCCAGAGATATTCCATACCTCAAAAAATTGAACACAAATGTT
ATCCGTGTCTACGCTATCAATACCACTCTAGATCACTCCGAATGTATGAAGGCTTTGAATGATGCT
GACATCTATGTCATCGCTGATTTAGCAGCTCCAGCCACCTCTATCAATAGAGACGATCCAACTTGG
ACTGTTGACTTGTTCAACAGCTACAAAACCGTTGTTGACACTTTTGCTAATTACACCAACGTTTTG
GGTTTCTTCGCCGGTAATGAAGTTACTAACAATTACACCAACACAGATGCATCTGCTTTCGTGAAG
GCAGCTATTAGAGACGTCAGACAATACATCAGCGACAAGAACTACAGAAAAATTCCAGTTGGCTAC
TCTTCCAATGATGACGAAGATACCAGAGTTAAGATGACTGATTATTTCGCTTGTGGTGATGATGAT
GTTAAGGCTGATTTTTACGGTATTAATATGTATGAATGGTGTGGTAAATCTGACTTCAAAACTTCT
GGTTATGCTGATAGAACTGCAGAATTCAAAAACTTATCTATTCCTGTTTTCTTCTCTGAATACGGT
TGTAACGAAGTAACACCAAGACTATTTACTGAGGTTGAAGCCTTGTACGGTTCTAATATGACAGAT
GTCTGGTCTGGTGGTATCGTATACATGTACTTCGAAGAGACTAACAAATACGGTTTAGTTAGCATC
GATGGTAATGATGTTAAAACTTTGGATGACTTCAACAACTATTCTTCTGAAATCAACAAAATATCA



CCAACTTCCGCCAACACAAAGTCTTACAGTGCAACAACAAGTGATGTTGCTTGTCCAGCTACTGGT
AAGTACTGGTCCGCTGCAACAGAATTACCACCAACTCCAAACGGAGGCTTGTGTTCATGTATGAAT
GCAGCCAATAGTTGTGTTGTTTCCGATGACGTTGATTCTGATGATTACGAAACCTTATTTAACTGG
ATCTGTAATGAAGTCGACTGTAGCGGTATTTCAGCAAACGGTACCGCCGGTAAGTATGGTGCTTA
CTCTTTCTGTACACCAAAGGAACAGCTATCTTTCGTTATGAATTTGTACTACGAGAAGAGTGGTGG
TAGCAAATCTGACTGTAGCTTCAGCGGTTCTGCCACTCTACAAACTGCCACCACGCAAGCTAGTTG
CTCCTCCGCTTTGAAAGAGATTGGTAGTATGGGTACCAACTCTGCATCAGGTAGTGTTGATTTGG
GTTCCGGAACTGAATCCAGTACTGCCTCTTCTAACGCTTCGGGGTCTTCTTCCAAGTCTAACTCCG
GCTCTTCTGGTTCTTCCAGTTCTTCTTCTTCTTCTTCAGCTTCATCTTCATCTTCTAGCAAGAAGAA
TGCTGCCACCAACGTTAAAGCTAACTTAGCACAAGTGGTCTTTACCTCCATCATTTCCTTATCCAT
TGCCGCTGGTGTCGGTTTTGCTTTGGTTTAA
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2301911143914271 2139

4 mRNAs used in Larger Scale Simulations
Here we give details of all of the group I and group II mRNAs used in the large scale simulations. The

labels correspond to the number given to each mRNA in Fig. 15 of the main paper. Abundance data is
from [1].

4.1 Group I mRNAs

. . . Length Abundance in Abundance in
Label | Protien name | Protien function (codgns) G1 Simulation G2 Simulation
1 YALO040C G1 cyclin 581 168 1
2 YGLO003C cyclin ubiquitination 567 168 1
3 YGL116W cyclin ubiquitination 611 1 168
4 YGR108W G2 cyclin 472 1 168
5 YGR109C G1 cyclin 381 168 1
6 YLRO79W inhibitor in G1/S transition 285 168 1
7 YMR199W G1 cyclin 547 168 1
8 YPL256C G1 cyclin 546 168 1
9 YPR119W activator in G2/M transition 492 1 168
10 YPR120C G1 cyclin 436 168 1




4.2 Group IT mRNAs

Label | Protien name | Protien function Length A.bundance .Abl.lndanc.e
codons in Cell [1] in Simulation
11 YKLO97TW-A cell wall 93 410.98 168
12 YLR110C cell wall 134 398.14 162
13 YPLO79W ribosomal 161 324.25 132
14 YHR174W enzyme 438 284.78 116
15 YGR192C lycase 333 271.74 111
16 YKLO060C enzyme 360 261.85 107
17 YDL130W ribosomal 107 252.34 103
18 YLR044C enzyme 564 232.95 95
19 YCRO12W kinase 417 228.46 93
20 YBR191W ribosomal 161 227.00 92
21 YKRO57TW ribosomal 88 219.44 89
22 YBR118W elongation factor 459 195.19 79
23 YDRO050C enzyme 249 182.94 74
24 YPROSOW elongation factor 459 178.54 72
25 YGL031C ribosomal 156 173.72 71
26 YMR116C ribosomal 320 170.92 69
27 YILO18W ribosomal 255 170.18 69
28 YFRO031C-A ribosomal 255 166.58 68
29 YBLO072C ribosomal 201 162.86 66
30 YDL229W ATPase 614 161.02 65
31 YNL135C isomerase 115 22.96 9
32 YER160C non-ribosomal 1756 22.75 9
33 YNLO30W histone 104 22.73 9
34 YGRO60W enzyme 310 22.65 9
35 YKRO59W initiation factor 396 22.37 9
36 YJR104C enzyme 155 22.23 9
37 YMLO73C ribosomal 177 21.88 8
38 YHR214C-B non-ribosomal 1794 21.48 8
39 YLR264W ribosomal 68 21.47 8
40 YHRO026 W enzyme 214 21.46 8
41 YERO056C-A ribosomal 122 21.17 8
42 YELO26W RNA binding 127 20.26 8
43 YGR254W enzyme 438 20.18 8
44 YOR234C ribosomal 108 19.73 8
45 YNL301C ribosomal 187 20.10 8
46 YHLO033C ribosomal 257 19.79 8
47 YLLO050C actin filaments 144 17.31 7
48 YLR355C amino acid synthesis 396 19.57 8
49 YNL209W helps in protein folding 614 18.96 7
50 YMR142C ribosomal 200 18.72 7
51 YPRO098C membrane 162 2.85 1
52 YLL039C ubiquitin 382 2.84 1
53 YMR309C initiation factor 813 2.84 1
54 YDR432W RNA binding 415 2.84 1
55 YML110C ubiquitin one biosynthesis 308 2.84 1
56 YER154W membrane 403 2.84 1
57 YLR285W lifespan 262 2.84 1
58 YER044C ERGosterol biosynthesis 149 2.84 1
59 YPLO12W ribosome export 1229 2.83 1
60 YPR148C unknown 436 2.83 1
61 YOR206W ribosome production 711 2.82 1
62 YNL231C lipid control 352 2.82 1
63 YGL234W enzyme 803 2.82 1
64 YPLO0O50C enzyme 396 2.81 1
65 YDRA465C enzyme 413 2.80 1
66 YMR298W enzyme 151 2.80 1
67 YORI117TW enzyme 435 2.80 1
68 YPRO86W transcription factor 346 2.80 1
69 YMR238W membrane 459 2.79 1
70 YJL121C enzyme 239 2.79 1
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