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Figure S1: Expression of the RNA spike-in standards in the RNA-Seq libraries. Each point
represents a single RNA from the spike-in mixture. Both biological replicates are shown in red and
black, respectively. Expression of each spike-in RNA is given in Reads Per Kilobase of transcript per
Million mapped reads (RPKM) units. This RPKM value in the inset sets the detection threshold in
each RNA-Seq set (Materials and Methods). ‘n’ denotes the number of RNA standards with linear
dependence of their concentration in the spike-in mixture (slope); those standards were further

considered for copy number determination. R?, Pearson correlation coefficient.
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Figure S2: Sequencing data exhibit a good correlation between biological replicates.
Correlation of the RNA-seq and Ribo-seq data of two biological replicates from induced and non-
induced cells expressing either LacZ or LacZ-PK. Expression of each gene for both RNA-seq and

Ribo-seq data sets given in Reads Per Kilobase of transcript per Million mapped reads (RPKM)
units. R?, Pearson correlation coefficient.
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Figure S3: Comparison of ribosome protected fragments (RPFs) mapping to first and second
half of each coding region. (A) Each point represents a coding region with expression given in
Reads Per Kilobase of transcript per Million mapped reads (RPKM) units. (B) Logz fold-change in
RPF counts between 15t and 2™ half of each coding region. Genes ordered alphabetically by name

(gene ID). First 51 bp and last 9 bp of each coding region not included in the calculation. R?,
Pearson correlation coefficient.
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Figure S4: Normalized ribosome P site occupancies across the transcriptome. Values given

for each codon for cells harboring LacZ or LacZ-PK variants in non-induced (black) and induced

(red) conditions.
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Figure S5: Distributions of mMRNA copy numbers and normalized RPF reads. Data shown for
cells harboring the LacZ and PK-LacZ variants before and after induction with IPTG (1 mM).
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Figure S6: Estimating ribosome P site position from an RPF read. Box shows different lengths
used from 5 and 3’-end of various RPF read lengths to calculate position of central nucleotide in the

ribosome P site codon.



Table S1: Measurements of cellular parameters

Start of induction

End of induction?

Measurement LacZ PK-LacZ LacZ PK-LacZ
Doubling time (minutes) 85 85 —b —b

Cell count 1.6 x 10° 1.6 x 10° 1.6 x 10° 1.6 x 10°
Protein mass (grams/cell) 413 x 1013 410 x 1013 470x 10" | 430x10°"3
Mass of LacZ/PK-LacZ as total of cell — — 14% 5.8%

a. Induction of constructs lasted 10 min for LacZ and 15 min for PK-LacZ before samples were taken.
b. No measurable growth detected during the induction period.




Table S2: Sequencing and read mapping statistics

Toltyof | Wilimapped | Ner- | mapped o
mRNA®

PK-LacZ RNA-seq nondnduced R#1 | 66086771 ‘0o | TR | 90
PK-LacZ RNA-seq non-induced R#2 39198111 1(22295912? 1(2723720/50)2 1(2397951% ?
PK-LacZ RNAseq induced Rl | 70004102 | 700200 | (0N | GRTEOS
PK-LacZ RNAseq induced Rz | estaetsz | 05700 | (90N | 92000
PK-LacZ Ribo-seq non-induced R#1 59384989 2(%33?32? :2231414:’2? ?g??s%z?
PK-LacZ Rbo-seq nondnduced R#2 | 62708001 | ‘00 | (OUN | U0
PK-LaoZ Ribo-seq induced Rl | 56568122 | <1200 | Ghnen | (aroson
PK-LacZ Ribo-seq induced R#2 54581989 2(2;4931%2? %221912? 3((;%9&3 ,? 307
lacz ~ RNAseq nondinduced R#1 | 102586734 | o0 | IR | Y
LacZ RNA-seq non-induced R#2 53735584 2(2369?;%,/50; :22_822910/1 ; 2(1887%32)2
LacZ RNA-seq induced R#1 | 190867334 ?1?98%9’25)) ?2166212)6 5222544912?
lacz ~ RNAseq induced  R#2 | 52249500 | ‘0 | TR | el
LacZ Ribo-seq non-induced R#1 | 183013690 1(264702113(?/08)1 1263%09/07)2 1;2791922)7
lacz  Rbo-seq noninduced R#2 | 53330842 | ‘oo | R | R
lacz  Rbo-seq induced Rl | 100707063 | 5500 | LT | (10
lacz  Rbo-seq induced Rz | 41870343 | NN | (AN | RO

a. Biological replicates are denoted “R#1” and “R#2” and “induced” relates to induction of PK-lacZ or

LacZ expression with IPTG (1 mM).

b. Reads aligning to more than one position in the genome, including tRNA and rRNA genes, were
excluded from the data.
c. Sequencing reads were mapped to the genome of E. coli K-12 MG1655 strain.




