Auxin production
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Formulae for two certain parts

MRNA-IAAM and iaaM:
d[mRNA-IAAM]

=p, ;(pmmmerl[iaaM] —d, ra[MRNA-IAAM]

dt

MRNA -IAAH and iaaH:

d[mRN/Z\t— A b2 omrli28H] ~ 0 [TRNA— IAAH]

IAAM and mRNA-IAAM:

d[IAAM

% =k [MRNA- IAAM]-d ., [1AAM]

IAAM and IAM:

dIIAAM] _ Kiau Kuaa[IAAM] —d, e [IAAM]
dt km|AA|v| knAM ki|AA + kaAAM kiIAM [IAM]

IAAM and 1AA:

d[IAAM] __ Kivam Kinaa [IAAM] —d e IAAM]
dt kaAAM kiIAM kiIAA + kaAAM kiIAA km IAAH [IAA]

IAAH and mRNA -IAAH

d[IAAH

% = k2 [mRNA— IAAH] —d protein [IAAH]

IAAH and IAM:



d[IAAH] _ Ky [IAAHIIIAM]

protein [IAAH]
dt KMy +[1AM]
IAM and IAAM and 1AA:
d[IAM] — kIAAM kiIAM kIIAA[I'A'A\I\/I] dcompound[IAM]

dt kaAAM kiIAM kiIAA + kaAAM kiIAM [IAM] B

d[IAM] _ Kiaant Kitaw Kinaa [IAAM]

- dcompound [IAM]
dt kmlAAM kilAM kilAA + kmlAAM kIIAA[I'A\A\]

IAA and IAAH:

dlIAA] _ Ky [IAAH]
dt  kmyu, +[IAAH]

= PIAA] = d ,p0una [1AA]

DIAA:
d[dIAA
[ r ] = p[IAA]
t
Trpl:
d[Tr
[dtpl] = kTrp1 - dcompound [Trpl]

Formulae for numerical simulation

d[IAAM] _ Kisas Kisa[AAMI[Trp,] )
dt kaAAM kiIAM kiIAA + kaAAM kiIAM [IAM] + kaAAM kiIAA km IAAH [IAA]

[IAAM]

d protein

d[IAM] _ Ko Kiant Kipan IAAM][Trp, ] 4 AM]
dt K o Kozt Kiian & KM aan Ko TAM] 4+ KM K K + KMy K [JAA] 0P




Parameter Table

Symbols Parameters Values Units
Pr Transcription rate for iaaM and iaaH 1 uM*min”-1
d_mRNA Degradation rate of mMRNA for IAAM and IAAH 0.017 min~-1
K z Translation rate constant for nRNA-IAAM and mRNA-IAAH 1 min”-1
d_protein Degradation rate of IAAM and IAAH 0.0017 min~-1
d_compound Degradation rate constant of compounds Trp, IAM and IAA 0.0013 min~-1
k_IAAM Turnover number: the maximum number of Trp converted to IAM | 0.2202 min~-1
Km_IAAM Michaelis constant from Trp consumption to form 1AM 50 uMm
Ki_IAM Enzyme inhibition equilibrium constant for IAM 7 uMm
Ki_IAA Enzyme inhibition equilibrium constant for IAM 225 uM
K_IAAH Turnover number, the maximum of IAM converted to IAA 0.2202 min”~-1
Km_IAAH Michaelis constant from IAM consumption to form IAA 80 uM
p Permeability of plasma membrane for IAA 6*10"-5 cm*min”-1
K_trpl Translation rate of Trp 1 min~-1
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