Variable

kr

krHIV RT

HIV gene

krHIV RT[HIV RT
kdHIV RT/mRNA
kdHIV RT
kdroligo

kdDNA

kl

ka

Acetate Ci
HSCoA Ci
Acetyl-CoA Ci
Malonyl-CoA Ci
p-coumaric acid Ci
ACS ke

ACS enzyme
kmacetate
kmHSCoA
kiacetyl-coaACS
ACCke

ACC enzyme
kmacetyl-CoA
4CL kc

4CL enzyme
kmp-coumaricacid
kmHSCoA

STS ke

STS enzyme

Parameter Table
Description
RNA Polymerase transcription rate
rate of HIV-RT mRNA transcription (RNA polymerase parameter)
ORI HIV RT plasmid copy number
rate of r oligo transcription (HIV RT Parameter)
degradation rate of HIV RT mRNA
degradation rate of HIV RT
degradation rate of r oligo
degradation rate of DNA Scaffold
translation rate of HIV RT
annealing rate of complementary r oligos

Shell-free initial acetate concentration
Shell-free initial HSCoA concentration
Shell-free initial acetyl-CoA concentration
Shell-free initial Malonyl-CoA concentration
Shell-free initial p-coumaric acid concentration
Catalytic rate of ACS enzyme

Shell-free molecules of ACS

Km of acetate for ACS

Km of HSCoA for ACS

Ki of Acetyl-CoA for ACS

Catalytic rate of ACC enzyme

Shell-free molecules of ACC

Km of Acetyl-CoA for ACC

Catalytic rate of 4CL enzyme

Shell-free molecules of 4CL

Km of p-coumaric acid for 4CL

Km of HSCoA for 4CL

Catalytic rate of STS enzyme

Shell-free molecules of STS

Value

50 bp/s

0.000664 mRNA/s
15

0.7216 roligo/s
0.00333 mRNA/s
1*107-7 /s
1*10"-5 /s
1*10"-5 /s

9.74 au

2.3*¥10"4 mM"-1 s™-1

15.54 mM

1.370 mM

0.606 mM

0.035 mM

0.25 mM

0.05 /s

18410 molecules/cell
0.2 mM

0.2 mM

2.7mM

0.143 /s

18410 molecules/cell
0.168 mM

0.44 /s

18410 molecules/cell
0.09016 mM

0.0956 mM

0.0017 /s

18410 molecules/cell

Source
Bionumbers
N and Anderson Promoter Value

Addgene
Hu et. al.

Bionumbers

A
A

A
Denovo Results

Ramanagoudr-Bhojappa et. al.

Long et. al.
Bennett et. al.

A

A

Lim et. al.

Youet. al.

Bionumbers
Brown et. al.
Behal et. al.
Livieri et. al.
Livieri et. al.



http://book.bionumbers.org/what-is-faster-transcription-or-translation/#:~:text=Transcription%20of%20RNA%20in%20E,104900%2C%20104902%2C%20108488).
https://blog.addgene.org/plasmid-101-origin-of-replication
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3475395/
http://book.bionumbers.org/how-fast-do-rnas-and-proteins-degrade/
https://salislab.net/software/predict_rbs_library_calculator
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4263423/
https://www.pnas.org/content/115/1/222/tab-figures-data
https://www.nature.com/articles/nchembio.186
https://aem.asm.org/content/77/10/3451
https://jb.asm.org/content/196/17/3169
https://bionumbers.hms.harvard.edu/bionumber.aspx?id=109945
https://pubmed.ncbi.nlm.nih.gov/21941/
https://www.sciencedirect.com/science/article/abs/pii/S0003986102000863?via%3Dihub
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6491548/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6491548/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3490583/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3490583/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3490583/
https://aem.asm.org/content/77/10/3451

kmmalonyl-CoA
kmcoumaroyl-CoA
kiacetyl-coaSTS
VBMC

Veell

CdSF

CdBMC

d

w

Ep 1,2-propanediol
Ep_propionaldehyde

Dmax_1,2-propanediol

Dmax_propionaldheyde

Km of Malonyl-CoA for STS
Km of Coumaroyl-CoA for STS
Ki of Acetyl-CoA for STS

Volume of BMC

Volume of E. coli cell

Cell Density of E. coli in shell free model
Cell Density of E. coli with BMC production

BMC shell thickness

BMC pore width

Computed energy barrier height for 1,2-propanediol
Computed energy barrier height for propionaldehyde
Maximum diffusion of 1,2-propanediol in water

Maximum diffusion of propionaldehyde in water

0.002 mM
0.00443 mM
0.52 mM

677924.44 nm"3
6.7 x 10"8 nm"3
4.8x10M1 cell/L
1.0x10"11 cell/L

4.5 nm

10 angstroms

1.0 kcal/mol

1.7 kcal/mol
1.0x1079 nm/s"2
1.15x10"9 nm/s"2

Suh et. al.
Lim et. al.

Lim et. al.

Calculated from Rao et. al.
ECMDB

Warren et. al & OD600 conversion factor

A

Liu et. al.
PYMOL visualization
Yeates et. al.

A
N

A



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1221246/
https://aem.asm.org/content/77/10/3451
https://aem.asm.org/content/77/10/3451
https://ecmdb.ca/e_coli_stats
https://www.nature.com/articles/s41467-020-15888-4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5878063/#SD1

