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where y2(a, df) is the chi-squared where y?(a, df) is the chi-squared

distribution with =0.95 confidence
level and df degrees of freedom, which
here is the number of parameters.
Graphically, this means that the
confidence intervals are found at the
intersections of the profile likelihood
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line at —Inp(D|d) + x2(a, df).

distribution with =0.95 confidence level
and df degrees of freedom, which here is
the number of parameters. Graphically, this
means that the confidence intervals are
found at the intersections of the profile
likelihood and the significance threshold
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Table 1a. (Original) Parameter Estimates and Likelihood-Based 95% CI from the Resource-Limited Gene Expression Model
Fitting on Bulk DNA and RNA Titration Experiments (6}, and Synthetic Cell Population DNA Titration Experiments (6, )"

parameter | description Ok 95% CI 0.cun 95% CI units
k, RNA transcription rate 2894 2728 - 3674 1899 1631 -3537 | nM/h
K, Dissociation constant 3.67 2.89-5.68 8.86 6.97-18.66 | nM
between RNAP and
DNA
6y RNA degradation rate 0.0392 0.0361-0.0422 0.0081 0.00239 - 1/h
0.0143
ky Protein translation rate 2568 2211-3108 1954 1617 -2696 | nM/h
K, Dissociation constant 703 530-1347 1319 819 -2038 nM
between ribosome and
RNA
Kmat mCherry maturation rate | 2.15 (£0.12) 2.15 (£0.12) 1/h
Orsr TsR degradation rate 0.231 0.171-0.298 0.154 0.136 - 1/h
0.175
Srir TIR degradation rate 0.0884 0.0441-0.1187 0.244 0.184 - 1/h
0.684
K, Michaelis—Menten 1.21 x 10°¢ -00 - 00 0.232 -0 -0.713
constant for TIR
degradation
A scaling factor for 445x10%* | 4.18x107*- 6.60 x 10 | 6.21 x 107 -
consumption of TsR with 457107 6.74 < 1074
transcription
b scaling factor for 1.78 x 10* | 1.18 x 107~ 4.46 x 10~ | -o0 - +oo
consumption of TIR with 242 %107 13
translation
Ty time delay for protein 0.433 0.254 - 0.560 0.0576 -0 -0.279 h
translation
T time lag between the 2.81x107° | -00-+0 0.457 0.342 - h
reaction start and data 0.535
collection

@ Parameters with Cls at —co and/or +oo are non/weakly-identifiable within one order of magnitude from 8.

3472

https://doi.org/10.1021/acssynbio.4c00583
ACS Synth. Biol. 2024, 13, 34713484


https://pubs.acs.org/doi/10.1021/acssynbio.4c00583?fig=tbl1a&ref=pdf
https://pubs.acs.org/doi/10.1021/acssynbio.4c00583?fig=tbl1a&ref=pdf
pubs.acs.org/synthbio?ref=pdf
https://doi.org/10.1021/acssynbio.4c00583?urlappend=%3Fref%3DPDF&jav=VoR&rel=cite-as

ACS Synthetic Biology

pubs.acs.org/synthbio

Addition/Correction

Table 1b. (Corrected) Parameter Estimates and Likelihood-Based 95% CI from the Resource-Limited Gene Expression Model
Fitting on Bulk DNA and RNA Titration Experiments (6}, and Synthetic Cell Population DNA Titration Experiments (6, )"

parameter | description @bu,k 95% CI Ocent 95% CI units
k, RNA transcription rate 2894 2811 - 3283 1899 1765 -2740 | nM/h
K, Dissociation constant 3.67 3.28 -4.67 8.86 7.92-14.78 | nM
between RNAP and
DNA
6y RNA degradation rate 0.0392 0.0377 - 0.0407 | 0.0081 0.0045 - 1/h
0.0120
k, Protein translation rate 2568 2390 - 2837 1954 1786 - 2325 | nM/h
K, Dissociation constant 703 615- 1115 1319 1043 - 1676 | nM
between ribosome and
RNA
Kmat mCherry maturation rate | 2.15 (£0.12) 2.15 (#0.12) 1/h
Orsr TsR degradation rate 0.231 0.202 - 0.264 0.154 0.145 - 165 1/h
Srir TIR degradation rate 0.0884 0.0550 - 0.1035 | 0.244 0.214 - 1/h
0.503
K, Michaelis—Menten 1.21 x 10°° —0 - +oo 0.232 0.074 -
constant for TIR 0.646
degradation
a scaling factor for 445x10* | 431x10*- 6.60 x 10™* | 6.40 x 107 -
consumption of TsR with 4.51x10* 6.67 x 107
transcription
b scaling factor for 1.78 x 107* 1.48 x 1074 - 446 x 10" | —0 -+
consumption of TIR with 2.10 x 107 13
translation
T4 time delay for protein 0.433 0.341 - 0.491 0.0576 —0-0.194 h
translation
T time lag between the 2.81 %107 —0 - +00 0.457 0.399 - h
reaction start and data 0.496
collection

@ Parameters with CIs at —co and/or +oo are non/weakly-identifiable within one order of magnitude from 8.

Table S26a. (Original) Parameter Estimates and 95% Likelihood-Based Confidence Intervals of Model 2 Using Synthetic Cell

Population Data

Parameter 0 95% CI

k, 1899 1631 3537
K, 8.86 6.98 18.66
6y 0.0081 0.00239 0.0143
k, 1954 1617 2696
K, 1319 819 2038

Kmat 2.15 (£0.12)

O7sr 0.154 0.136 0.175

OTIR 0.244 0.184 0.684
K, 0.232 —o0 0.713
a 6.60E-04 6.21E-4 6.74E-4
b 4.46E-13 —o0 +00
T4 0.0576 —o0 0.279
oy 23.48 21.83 28.25
op 71.58 66.40 86.09
T 0.457 0.342 0.535
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Table S26b. (Corrected) Parameter Estimates and 95% Likelihood-Based Confidence Intervals of Model 2 Using Synthetic Cell

Population Data

Parameter 6 95% CI
k, 1899 1765 2740
K, 8.86 7.92 14.78
6y 0.0081 0.0045 0.0120
kp 1954 1786 2325
K, 1319 1043 1676
kmat 2.15 (£0.12)
Orsr 0.154 0.145 0.165
OTIR 0.244 0.214 0.503
K, 0.232 0.074 0.646
a 6.60E-04 6.40E-04 6.67E-04
b 4.46E-13 —0 +00
T4 0.0576 —0 0.1942
o, 23.48 22.64 25.90
oy 71.58 68.91 79.06
T 0.457 0.399 0.4960
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Figure S25a. (Original) Profile likelihoods of parameters from model 1. Each plot corresponds to a parameter in the model and additional fitting
parameters (0, 6,, 7). The y-axis of each plot shows the minimized negative log-likelihood of the model with respect to all parameters except for the
parameter given its value in the x-axis. The red dot shows the optimized parameter set with the negative MLE. The dashed gray line is the 95%
significance threshold line. All logarithms are in natural log.
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Figure S25b. (Corrected) Profile likelihoods of parameters from model 1. Each plot corresponds to a parameter in the model and additional fitting
parameters (6, 6,, 7;). The y-axis of each plot shows the minimized negative log-likelihood of the model with respect to all parameters except for the
parameter given its value in the x-axis. The red dot shows the optimized parameter set with the negative MLE. The dashed gray line is the 95%
significance threshold line. All logarithms are in natural log.
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Figure S26a. (Original) Profile likelihoods of parameters from model 2. Each plot corresponds to a parameter in the model and additional fitting
parameters (6, 6,, 7;). The y-axis of each plot shows the minimized negative log-likelihood of the model with respect to all parameters except for the
parameter given its value in the x-axis. The red dot shows the optimized parameter set with the negative MLE. The dashed gray line is the 95%
significance threshold line. All logarithms are in natural log.
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Figure S26b. (Corrected) Profile likelihoods of parameters from model 2. Each plot corresponds to a parameter in the model and additional fitting
parameters (6, 6,, 7;). The y-axis of each plot shows the minimized negative log-likelihood of the model with respect to all parameters except for the
parameter given its value in the x-axis. The red dot shows the optimized parameter set with the negative MLE. The dashed gray line is the 95%
significance threshold line. All logarithms are in natural log.
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Figure S27a. (Original) Profile likelihoods of parameters from model 3. Each plot corresponds to a parameter in the model and additional fitting
parameters (6, 6,, 7;). The y-axis of each plot shows the minimized negative log-likelihood of the model with respect to all parameters except for the
parameter given its value in the x-axis. The red dot shows the optimized parameter set with the negative MLE. The dashed gray line is the 95%
significance threshold line. All logarithms are in natural log.
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Figure S27b. (Corrected) Profile likelihoods of parameters from model 3. Each plot corresponds to a parameter in the model and additional fitting
parameters (6, 6,, 7;). The y-axis of each plot shows the minimized negative log-likelihood of the model with respect to all parameters except for the
parameter given its value in the x-axis. The red dot shows the optimized parameter set with the negative MLE. The dashed gray line is the 95%
significance threshold line. All logarithms are in natural log.
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Figure $29a. (Original) Profile likelihoods of parameters from model S. Each plot corresponds to a parameter in the model and additional fitting
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Figure S29b. (Corrected) Profile likelihoods of parameters from model S. Each plot corresponds to a parameter in the model and additional fitting
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parameter given its value in the x-axis. The red dot shows the optimized parameter set with the negative MLE. The dashed gray line is the 95%
significance threshold line. All logarithms are in natural log.
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Figure S49a. (Original) Profile likelihoods of parameters from model 2 using synthetic population experiment data. Each plot corresponds to a
parameter in the model and additional fitting parameters (o, Oy 7,). The y-axis of each plot shows the minimized negative log-likelihood of the model
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Figure S49b. (Corrected) Profile likelihoods of parameters from model 2 using synthetic population experiment data. Each plot corresponds to a
parameter in the model and additional fitting parameters (o, Oy 7,). The y-axis of each plot shows the minimized negative log-likelihood of the model
with respect to all parameters except for the parameter given its value in the x-axis. The red dot shows the optimized parameter set with the minimum
negative log likelihood. The dashed gray line is the 95% significance threshold line. The intersections of the significance threshold line and profile
likelihood are the likelihood-based confidence intervals of the optimized parameter.

parameters. In our original publication, the factor 1/2 with
1 (a,df) was omitted in eq 11 and eq S34. Our error resulted in
an overestimation of each parameter’s 95%-confidence interval.
The maximum likelihood estimates of the parameters
themselves were not affected by the mistake. After correcting
this in our calculations, the confidence intervals became
narrower. In one instance, this caused a parameter, which was
previously found to be weakly identifiable, to become
identifiable (K;). All original and corrected items are provided.

While the profile likelihoods plotted in Figures S25—S30 and
Figure S49 in the Supporting Information were not affected by
the mistake, the likelihood thresholds (gray dashed lines) were
incorrect. The original and corrected Figures $25—S30 and
Figure S49 are provided.
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