Modeling of Stringent-Response reflects nutrient stress induced growth impairment and essential amino acids in different Staphylococcus aureus mutants
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Supplementary material

Independent offered Files:
[bookmark: _GoBack]Online E-Supplement Figure 1E: Scalable high-resolution figure of the network
This supplement shows the Network as we constructed it from knowledge of different publications. Red nodes are AAs, green nodes are intermediate metabolites. Blue boxes represent the and-gates. The suggested modifications are shown in pink. 
Files contained in this supplementary document:
Table S1: Nodes and edges
This file gives references for all activating or inhibiting connections and nodes modelled in the network. The first column shows all the nodes of the simulated network. In the second column the activating efferences and in the third column the inhibiting efferences with their respective references are shown. 

Table S2: Discordant Results
This file evaluates and explains why 19% of the cases are not yet appropriately modelled in the network. Thus it shows which discordant results remain in the current model and gives clear reasons for this discordance. Moreover it proposes further possible changes potentially leading towards a perfect fit of the network, yet within this table also problems emerging from these changes (most often incomplete data or inconsistencies) are noted leading us to reject these proposals.

Table S3: Testing different parameters for consistency of simulation with experimental results  
Here the consistencies with different numbers of categories and thresholds are shown. For our studies we used three categories and the corresponding thresholds, because categorization in weak, medium and high synthesis feels intuitive and still provides the necessary information content, yet without losing the semi-quantitative character, which is a risk when the number of categories increases. 

Figure S1 a-u: In vitro and in silico comparison 
In the upper part of each figure the data of the growth curve experiment with the medium lacking the respective AA is shown. Here the different knock out mutants (WT; CcpA-, rsh-; CodY-; relP/Q-,CodY-, rsh-,) are indicated by the different coloured curves. In the middle and the lower part of each figure the in silico synthesis of the respective AA is shown. The graphic in the middle shows the data of the first network and the lower graphic shows the data of the definitive network (Jimena version from 26.02.2015; https://www.biozentrum.uni-wuerzburg.de/bioinfo/computing/jimena/) [61]











































. The graphic can be zoomed to display the figure and the legend in detail. The in vitro time steps are each 30 minutes (p.12 Ala-, p.13 Arg-, p.14 Asn-, p.15 Asp-, 16 Cys-, p.17 Gln-, p.18 Glu-, p.19 Gly-, p.20 His-, p.21 Ile-, p.22 Leu-, p.23 Lys-, p.24 Met-, p.25 Phe-, p.26 Pro-, p.27 Hydroxy Pro-/Pro-, p.28 Ser-, p.29 Thr-, p.30 Trp-, p.31 Tyr-, p.32 Val-)

Figure S2 a-e: Growth curves
Growth curves of the different mutant strains (a: WT (p.31); b: CodY- (p.32);c: CcpA- (p.33); d: rsh- (p.34); e: relP/Q-, CodY- rsh- (p.35)) for individual experiments are shown. The missing AA from the medium is indicated. The graphic can be zoomed to display the figure and the legend in detail. The time steps are each 30 minutes.

Figure S3: Secondary growth
In green the growth curve of different mutant strains in different AA deprived media are shown. All of them show a strong increase of growth at the end of the experiment. Blue shows the respective mean values. The red curve shows the growth of the same Bacteria like in the green curve in a second growth experiment. Here the bacteria show a strong growth from the beginning suggesting that an adaptational process took place.

Figure S4: Boolean AND logic gate
Here the AND logic gate is shown; including the respective truth table, the in silico construction, the Boolean annotation and pictogram as well as the reaction of the nodes in the simulation. Below the simulation graph the respective perturbations are shown (Jimena version 26.02.2015; https://www.biozentrum.uni-wuerzburg.de/bioinfo/computing/jimena/) [61].



Table S1:
	Node
	activating efference to:
	inhibiting efference to:

	(p)ppGpp
	[bookmark: _CTVP0018b88d48b2ab544baa6e28b36a82c6e7c][bookmark: _CTVP001a5ec9b6f10ad406b9bfa5a3f9aa5d5ab]psmα1-4[8]
psmβ1,2[8]
	[bookmark: _CTVP001743741566b444a668257799f44c712b1][bookmark: _CTVP001db9392da3afd48af84ee5923c13f83ef][bookmark: _CTVP0010c82a20bcff5493189088f6420679674][bookmark: _CTVP00150cc1ead66b64284bf598640f757c474][bookmark: _CTVP0011381e0e5c1924bc389d2db6d2b66e8d9][bookmark: _CTVP0010a287b22b71f4d1cbd1232035ebb2554]tsf[6]
rpsL[6]
rpsB[8]
infB[6]
guaC[6]
DnaG[9]

	2-Oxoglutarate
	[bookmark: _CTVP00157da75ca24f34e1cb9ba13dffe8a3cd3]Glutamate[18,5,30,31]
	

	3-Phosphoglycerate
	[bookmark: _CTVP001e451625256894f7bb129bb491cdfdeb5][bookmark: _CTVP001def89cc236784196af7030da46439c76]Phosphoenolpyruvate[18,5]
Serine[32,33]
	

	6-P-Gluconate
	[bookmark: _CTVP001fcf920d377924bfc9506c7e7f3975b16]Ribulose-5-Phosphate[34]
	

	6-P-Gluconolactone
	[bookmark: _CTVP001409f929d372a4c6dada17866bc346e5e]6-P-Gluconate[35,36]
	

	ABC transporter
	-
	-

	acetyl-CoA
	[bookmark: _CTVP00101ac7d37e18a4d8e8619714734380fb9]Citrate[18,5,30]
	

	AcnA
	[bookmark: _CTVP0018a20738584c04e8f8adf94e56c5c8e41]2-Oxoglutarate[18,30]
	

	agr
	-
	-

	AHB
	[bookmark: _CTVP0011b3eb26793e24a23971da05b914b5907]Isoleucine[32,37,7,4]
	

	Alanine
	[bookmark: _CTVP001735a0f1c16ba4cf89d979eae6bfb41a0][bookmark: _CTVP001679113177b8c4daea8b4c7881b67c6df]AS-loaded tRNAs[38]
Pyruvate[18]
	[bookmark: _CTVP0016390e04e82c841568457a8a6832bd642]tRNA[38]

	ald1
	[bookmark: _CTVP001da491d6639b048b890cd44796464de60][bookmark: _CTVP00114e65224544c4aaf9eed54135c649553]Alanine[18]
Pyruvate[18]
	

	ald2
	[bookmark: _CTVP0015a71e42df5e84cd6b1dc6dcf00cd18a9][bookmark: _CTVP00141a65b5358a540a09742e8a0070f6e31]Alanine[18]
Pyruvate[18]
	

	alpha-Ketobutyrate
	[bookmark: _CTVP001e987163c42ba4f80a2efdc7dc3d4a6e3]AHB[32,37,7,4]
	

	alpha-Ketoglutarate
	-
	-

	alpha-Ketoisovalerate
	[bookmark: _CTVP0014005edda2fe64fb18445c0c90cd01c50][bookmark: _CTVP001927d0765419447039ac67686c91d47f7]Valine[32,37,7,4]
Leucine[32,7,4]
	

	ArcB1/ArgF
	[bookmark: _CTVP001d0036dcf6e964774b19f53db2e651f59]Citrulline[11,32]
	

	ArgGH
	[bookmark: _CTVP0017013c51f546949dba9a3cc2a7df1ea26]Arginine[11,32]
	

	Arginine
	[bookmark: _CTVP001917116eb579c4bda9cbef907d8673bfb][bookmark: _CTVP001590d9834be244339beb567fdaf231f7e]Ornithine[11]
AS-loaded tRNAs [38]
	[bookmark: _CTVP00189036a8bca404d53ab1ccd721b5e2596]tRNA[38]

	ArgJBCD
	[bookmark: _CTVP00159b4783c4b28419b94f04f6c07368aca]Ornithine[11,32]
	

	AroACL
	[bookmark: _CTVP001e30c1ba3df154aa99cecd175eec55cf2]Chorismate[32,39]
	

	AroBDEF
	[bookmark: _CTVP001f3815f93fe534b3ab4ec040a7e47c307]Shikimate[32,39]
	

	ASAT
	[bookmark: _CTVP001367a4bafe7ee4b819aa0ae89f3abd1f5]Aspartate[40,41]
	

	Asd
	[bookmark: _CTVP0014cc02b37b98741239ba702accf701cd8]Aspartate Semialdehyde[32,42]
	

	AS-loaded tRNAs
	[bookmark: _CTVP00146e335ec53ff46d3b229486e4e2a6c15]translation[38]
	

	asnA
	[bookmark: _CTVP001ffec43a1069447248c11ea778435a7dc]Aspartate[40,41]
	

	Asparagine-tRNA-Asn
	[bookmark: _CTVP0010a94e0730a1349e3998b567bc0ee889e][bookmark: _CTVP0013a411f9235e1471f861acfba047698e2]Translation[38]
Aspartate[40,41]
	

	Aspartate
	[bookmark: _CTVP00153fae25ce3a740049f8305b936b29ef0][bookmark: _CTVP00150a535799300401eab12198fae6218f0]Aspartate Semialdehyde[32,42]
Aspartate-tRNA-Asn[43,44]
	

	Aspartate Semialdehyde
	[bookmark: _CTVP0012ab1582005244e34abd10a657c89791f][bookmark: _CTVP00125314cea48d94f6f848cb264195990b6]Lysine[32,42]
Homoserine[32,42]
	

	Aspartate-tRNA-Asn
	[bookmark: _CTVP001c5dbdf0a476f401c926b51ba75350193][bookmark: _CTVP00187a45da58f2a49e898c083e52b61e245]Asparagine-tRNA-Asn[43,44]
Translation[38]
	

	Asp-tRNA-Synthetase
	[bookmark: _CTVP00167fc4b45cdf144fc9e5bd3375a2f53c6]Aspartate-tRNA-Asn[43,44]
	

	ATP
	[bookmark: _CTVP00106ff3a2e32cb437b8b46b468110cdca2]c-di-AMP[45]
	

	brnQ1
	-
	-

	capA-P
	-
	-

	CcpA
	[bookmark: _CTVP0013b6f6c83845e41f4a37daeea11f1f891][bookmark: _CTVP001a4f0e5a84a9f44c1a5b44eab84ed90fb][bookmark: _CTVP001175660e41d1f4ff5bea5107d29bcd4d5]Tpi[5]
Pgk[5]
ilvDBC-leuABC-ilvA[17]
	[bookmark: _CTVP00194a4973b5ca8473d8e1dfb6a1c1d1442][bookmark: _CTVP001b4d8844dcd9440d68174baae5a01e4d5][bookmark: _CTVP0018615205eca504466a1d360e187aa2864][bookmark: _CTVP00167e98a092dbb4e7b8cee860bf06b7592][bookmark: _CTVP0015d04fdfea4cc49e8be1d000183efdc06][bookmark: _CTVP0010c1c616ca1014abca20347dfbdfed0ff][bookmark: _CTVP0019a0f3c72992d4f53821daef6f255bc93][bookmark: _CTVP001114c2d21c9ca45739a4f770c307abfb5][bookmark: _CTVP001e5187e07fd6c4df68b88a9895c99fa95]ArgGH[11]
RocD[11]
RocF[11]]
ProC[11]
PutA[11]
arcB1/ArgF[11]
gnd[5]
ald1[5]
ald2[5]

	c-di-AMP
	[bookmark: _CTVP001c07b546ac2d941b38fa6ecca9155eddc]rsh[46]
	

	Chorismate
	[bookmark: _CTVP001b7614d2908da43eb868ebfc938e036ae][bookmark: _CTVP0018dc672b6b8874e2ab94a67180777f109][bookmark: _CTVP00155d20d502c8a4338ab560fe428f5d6bc]Indolglycerol-P[32,39,47]
Tyrosine[32,39,48]
Phenylalanine[32,39,48]
	

	Citrate
	[bookmark: _CTVP001021b8c9e03994f6b93e4b6c36cf32c69]2-Oxoglutarate[18,30]
	

	Citrulline
	[bookmark: _CTVP001de11fd7924c5461cbe3769b78cc46255]Arginine[11,32]
	

	clpC
	
	[bookmark: _CTVP001b18ae48ecf374a77b20fa021dd6ab69e]CodY[49]

	CodY
	
	[bookmark: _CTVP00140a8f3f61eb0455dacb22179d4158c8f][bookmark: _CTVP001b0459bb11d464efb80eb734358b17ebd][bookmark: _CTVP00141706a230bc344708047bc4df9f65aec][bookmark: _CTVP00131ea6d2794364c8383539c6b461b7d7b][bookmark: _CTVP001e1186f0a214349de95b86485830a79e8][bookmark: _CTVP001215d20e5e99141a28ab0421fbf74a186][bookmark: _CTVP00113ee49fce13d48af840e2d960556713b][bookmark: _CTVP001f7fdd30be724425cafc3b5d3f9f21382][bookmark: _CTVP001fdd2338d9574413c88ce898b84c95646][bookmark: _CTVP001d792ff7de93f4f19a5473f577f6e7694][bookmark: _CTVP001cea0243d87454fbf8c471370b9d58f17][bookmark: _CTVP001f30c482ede2b40749e0cfce9b6c70499][bookmark: _CTVP001f30a2b0a30894a23b5f9733f585317a1][bookmark: _CTVP00119323d6e28a642ac830e87dccdd4521d][bookmark: _CTVP001e46322768e0e492fa895af6544790bd8]ilvCD[6]
ilvB[6]
ThrBC[14]
hla[15]
icaABCD[15]
brnQ1[6] 
sodA[4]
capA-P[4]
KatA[4]]
sasG[4]
LeuA-C[6]
metICFE-mdh[16]
agr[15]
ThrA[4]
Hom[4]

	collagen
	[bookmark: _CTVP001fe34e7f587ec4da1ad3978dc92025302]Proline[11]
	

	CysEKM
	[bookmark: _CTVP001bbc8b93f6acb487daef71068ac399679]Cysteine[32,50] 
	

	Cystathionine
	[bookmark: _CTVP001016eb38cc6b843a4ad1d6e39b3c5fbc2][bookmark: _CTVP001d24847696a294bdb9ab6e39ca57f89f2]Homocysteine[32,51,52]
Pyruvate[32,51,52]
	

	Cysteine
	[bookmark: _CTVP001ef601d3661ef40b3b93f0f042c4b48ea][bookmark: _CTVP00194ba8caae3894046956c8727cd0f094d]Cystathionine[32,51,52]
AS-loaded tRNAs[38]
	[bookmark: _CTVP001984585be348d4fe287d17eed19f18709]tRNA[38]

	DacA
	[bookmark: _CTVP001aa176c054d2b4242891d5618ca3cb4b5]c-di-AMP[45]
	

	DapABCDEX
	[bookmark: _CTVP001482f97ce03774e71a75b6e9508100c6d]Lysine[32,42]
	

	Dat
	[bookmark: _CTVP00192f95ef61db44714ae5da482c53edb5a][bookmark: _CTVP00170304e14e78644b392d80bad0a790eef][bookmark: _CTVP00171a3b056b791423b9d4b42b7cbb57027]Alanine[18,53]
Pyruvate[18,53]
Glutamate[18,5,30,31]
	

	DHAP
	[bookmark: _CTVP001b11764af29354903bcb4854b87484a2f]GA3P[18,5,30]
	

	Diaminopyrimidine
	
	[bookmark: _CTVP001c63fffcd7eff403eb88f1704074541ad]folA[27]

	DnaG
	[bookmark: _CTVP001b7a307a145c9430184ae1757a6e35aa3]Replication[9]
	

	drp35
	[bookmark: _CTVP001c6aef2b4c3424432aad40f9b31fec018]6-P-Gluconate[35,36]
	

	Eno
	[bookmark: _CTVP0011c90052232364306a4b46e3418eb6955]Phosphoenolpyruvate[18,5]
	

	Erythrose-4-Phosphate
	[bookmark: _CTVP001bacec32f087447c88440e14f15720d89][bookmark: _CTVP0013e1ecb5050f543ff8085b71f493202ab][bookmark: _CTVP0018edb6abaa9b64bce85c257ca241d8313]Sedoheptulose-7-Phosphate[35,54]
GA3P[35,54]
Shikimate[32,39]
	

	FbaA
	[bookmark: _CTVP00112275629e020481a8bc334f2ef05c931][bookmark: _CTVP001fbe13125eb834f53baef8e6b594ea1e2]DHAP[18,5,30]
GA3P[18,5,30]
	

	FemC
	[bookmark: _CTVP001c9d5b0b776e2481a8b9ce3c0b1bef1b0]Glutamine[18]
	

	folA
	[bookmark: _CTVP00180092dffbf104113ba56559a224f31f6]THF[27]
	

	folP
	[bookmark: _CTVP0018ab13bd9d28645f7be71d7fc3688d90f]THF[27]
	

	Fructose-6-Phosphate
	[bookmark: _CTVP0011c1cb1e42fe7433a96331c964cd78c8b][bookmark: _CTVP001b07945d4eca849a4a245851eb277d04d][bookmark: _CTVP001f2510f3013fa4b80b377f4d42ef85aab][bookmark: _CTVP001d33f26e4fe90499aaa2565f4d67681f1][bookmark: _CTVP001748081d3513149acad1c7354dd288bef]DHAP[18,5,30]
GA3P[18,5,30]
Xylose-5-Phosphate[34]
Erythrose-4-Phosphate[34]
Sedoheptulose-7-Phosphate[35,54]
	

	GA3P
	[bookmark: _CTVP00177a46f1bb5d742acb40e04dfa7f7df77][bookmark: _CTVP0010995b36bb1394dc38d72c342786e94a3][bookmark: _CTVP001092336b85cf14cfcb2f306c352f04655][bookmark: _CTVP001f3ffdc9617914254bf6f868b7633cc6c]3-Phosphoglycerate[18,5,30]
Xylose-5-Phosphate[34]
Erythrose-4-Phosphate[34]
Ribose-5-Phosphat[34]
	

	GapA1
	[bookmark: _CTVP001e05f68d9bd1a435e9b68eb90f048ace4]3-Phosphoglycerate[18,5,30]
	

	GatCAB
	[bookmark: _CTVP001aaf8d429381049d9b64a860252e2722b][bookmark: _CTVP0013c3dd7a8289a45e4b87cc440027fc662]Asparagine-tRNA-Asn[43,44]
Glutamine-tRNA-Gln[43,44]
	

	GdpP
	
	[bookmark: _CTVP001ad3936988045469388227c668104707a]c-di-AMP[45]

	Glk
	[bookmark: _CTVP001b52fc11447d646d0a78bb91085b974eb]Glucose-6-Phosphate[18,5,30]
	

	Gln-tRNA-Synthetase
	[bookmark: _CTVP0013716c2e98bb842bbb245f0494cd32dd1]Glutamine-tRNA-Gln[43,44]
	

	GltA
	[bookmark: _CTVP0018e541b38c9f8422fb4d9d9dd35ce84b7]Citrate[18,5,30]
	

	Glucose
	[bookmark: _CTVP0016d47aa65d83f496ebeb22667817c3baa][bookmark: _CTVP001c2fe1781a717456abdc3ff319a9cd668]CcpA[5]
Glucos-6-Phosphate[18,5,30]
	

	Glucose-6-Phosphate
	[bookmark: _CTVP0015141437c468644f8af41ef342758d85a][bookmark: _CTVP0016e454b6363424b14954c66e9f8b05705]6-P-Gluconolactone[34,55]
Fructose-6-6Phosphate[18,5,30]
	

	Glutamate
	[bookmark: _CTVP00180689fb69b6d4e0b96b1bdf1afaf019e][bookmark: _CTVP00146100c508cc84111a27c892abb6188e8][bookmark: _CTVP0019b6d93c3699b46fea06a4de5ba5f0f06][bookmark: _CTVP0019fedf99d4e634bdf89a4653c6d68f497][bookmark: _CTVP0010092d13e8aa94cd39f83f2f07927b4b1]Ornithine[11,32]
Glutamine[18,32]
Glutamate-tRNA-Gln[43,44]
alpha-Ketoglutarate[32,56]
Histidinol-P[32,56]
	

	Glutamate-tRNA-Gln
	[bookmark: _CTVP00189ef9f153eac4b0cb9deb135738838a0][bookmark: _CTVP0019234bbbddec44184807e41cb32aeec2e]Glutamine-tRNA-Gln[43,44]
Translation[38]
	

	Glutamine
	[bookmark: _CTVP00199282b85174c4713a39dd632f92e5f41]Glutamine-tRNA-Gln[43,44]
	

	Glutamine-tRNA-Gln
	[bookmark: _CTVP0010ef1803001a7497eaa791b330e32c608]Translation[38]
	

	Glu-tRNA-Synthetase
	[bookmark: _CTVP001a8025b02d690433382584594d741ac70]Glutamate-tRNA-Gln[43,44]
	

	GlyA
	[bookmark: _CTVP001d3a215ca30894e1ca8efdc4ab3ecf65e][bookmark: _CTVP001d9340932994d40419683ece06e9daa76][bookmark: _CTVP00142368bc75bf6483faaffa98b2f79cfee]Serine[18,32]
THF[18,32]
Glyceine[18,32]
	

	Glycine
	[bookmark: _CTVP00168a05b16388b4470a6251e68767c29df][bookmark: _CTVP001dfc2bca35a7d4a05928395149871913f][bookmark: _CTVP00192512399f88247cba0379e947db44c6b][bookmark: _CTVP001e7a49df5b3f346fcb9adec9fd18740fd]Serine[18,32]
N5-N10-Met-THF[18,32]
AS-loaded tRNAs[38]
THF[18,32]
	[bookmark: _CTVP00154feb6fdb34e4659ada74d52a2e04360]tRNA[38]

	gnd
	[bookmark: _CTVP001c73879134dda4e22a5463cb2d1804362]Ribulose-5-Phosphate[34]
	

	GTP
	[bookmark: _CTVP001ed573a38d8d3498392f4af401546b4f4]CodY[7]
	

	guaC
	-
	-

	HisAEGHI
	[bookmark: _CTVP001165a37c7469f4c65b9b009c517c1a4a2]IG3P[32,41]
	

	HisB
	[bookmark: _CTVP00117337955e3054c05a3a0726c4c6f8245][bookmark: _CTVP00171522e6207364bf29502155149ce579f]Imidazolacetal-P[32,56]
Histidinol[32,56]
	

	HisC
	[bookmark: _CTVP0015f70740a7ecb4afc98a46e171d57aaf1][bookmark: _CTVP001993cecff5ae8419e8718d8e9539780d8]alpha-Ketoglutarate[32,56]
Histidinol-P[32,56]
	

	HisD
	[bookmark: _CTVP0012239cee27940409e9d38a55035a3563b]Histidine[32,41]
	

	Histidine
	[bookmark: _CTVP001298a1e664d8b4930a00cfa2bb9760aaa]AS-loaded tRNAs[38]
	[bookmark: _CTVP0014358e26d036e4a19be13446f9b8d3242]tRNA[38]

	Histidinol
	[bookmark: _CTVP00131d79dcf02a544db93d567752709bd99]Histidine[32,41]
	

	Histidinol-P
	[bookmark: _CTVP001b9e9bb00333943ca9f3fa1439446a478]Histidinol[32,56]
	

	hla
	-
	-

	Hom
	[bookmark: _CTVP0010685f9b990db4908b8897234e9d492be]Homoserine[42,51,16]
	

	Homocysteine
	[bookmark: _CTVP001aa1d7fcee63e404fb7cdd3d2fedbfbc0]Methionine[32,51,52]
	

	Homoserine
	[bookmark: _CTVP001ab73d2abd1f8491dabebfdbbf49a6041][bookmark: _CTVP001afdacc2699644d0080d461387e724d61]Threonine[18,32]
Cystathionine[51,52]
	

	Hpr
	[bookmark: _CTVP001fa5d4ade3f6b416485e0ed996eaa4ef2]CcpA[57]
	

	icaABCD
	[bookmark: _CTVP0011abafdcfc4914f01968c90259c5cc28d]PIA[58]
	

	Icd
	[bookmark: _CTVP0010798b70f9ad04a39a3d1012d129e654a]2-Oxoglutarate[18,30]
	

	IG3P
	[bookmark: _CTVP001f8cb3cffaf6a4c518d7e43fb2f87591f]Imidazolacetal-P[32,56]
	

	ile-tRNA
	[bookmark: _CTVP001f4c8e550991348af83505c9e5f4f412c]Translation[38]
	[bookmark: _CTVP001912ea0c05cb848fe8884b0e3893adb7c]ABC transporter[7]

	Ile-tRNA-Synthetase
	[bookmark: _CTVP00115af2938fb3f458e97213840171c2538]ile-tRNA[6]
	[bookmark: _CTVP0015937efae01bc435a960f8cf4600326af]tRNA[6]

	IlvA
	[bookmark: _CTVP001a2318d1de385433c9adb3cbac2274113][bookmark: _CTVP00128899a3016c549ad85db4864ea80741e]Pyruvate[18]
alpha-Ketobutyrate[32,7,4]
	

	IlvB
	[bookmark: _CTVP001f670bc37fe384145a19c8daae4e32098][bookmark: _CTVP001a03f4fbd952342f09df9670da7dcf3cb]AHB[32,37,7,4]
alpha-Ketoisovalerate[32,37,7,4]
	

	IlvCD
	[bookmark: _CTVP001e937069cc2ed4a80bb4e4d8f33c53b59][bookmark: _CTVP001bb10ac57da3f46beb3b1df2da38ee720]Isoleucine[32,37,7,4]
alpha-Ketoisovalerate[32,37,7,4]
	

	ilvDBC-leuABC-ilvA
	[bookmark: _CTVP001a5c3ae3c8ee444cbb613b060e3204b8c][bookmark: _CTVP001099e58d949674f03b6d221246bd621b9][bookmark: _CTVP001626c2b6389b4465eae420c229488b292]LeuA-C[14]
ILVCD[14]
IlvB[14]
	

	IlvE
	[bookmark: _CTVP0017cc413e450824552bfa98cba68838512][bookmark: _CTVP0011e0bca3c48c34b76818724116db108a5][bookmark: _CTVP001e5854e42b9424645bff809eddc323ceb]Isoleucine[32,37,7,4]
Valine[32,37,7,4]
Leucine[32,7,4]
	

	Imidazolacetal-P
	[bookmark: _CTVP0016eeafde8e11842c799e89729a3ac05d8][bookmark: _CTVP0017e3d3ec6e4e148e291030c52171b3aeb]alpha-Ketoglutarate[32,56]
Histidinol-P[32,56]
	

	Indolglycerol-P
	[bookmark: _CTVP001be8045aab23e4b7687322a62629b605f][bookmark: _CTVP001423acdefb4a844ba921c1cd5086d52f6]Tryptophane[32,39,47]
GA3P[32,39,47] 
	

	Indolmycin
	
	[bookmark: _CTVP001e7e3d7d73dee44ba964fe0d0c3f3b83c]trp-tRNA Synthetase[3]

	infB
	[bookmark: _CTVP00162cdf6b12b6e4a28a0c1459f24436f21]Translation[6]
	

	Isoleucine
	[bookmark: _CTVP001f0511dbaf2374343be06440b7d26091b][bookmark: _CTVP001e75c35f482c84bb6ae6f67f6e01c46eb]ile-tRNA[6]
CodY[4]
	[bookmark: _CTVP00148b4c7b9e1414a51b0f0af324d2f85ff]tRNA[6]

	KatA
	-
	-

	LeuA-C
	[bookmark: _CTVP001c4d92481be604f9d976173cefa3c1f2d]Leucine[32,7,4]
	

	Leucine
	[bookmark: _CTVP001091effc106344b4c94a19822f6461c87]AS-loaded tRNAs[38]
	[bookmark: _CTVP00158461d38367b434f8f5b8712cf8a417b]tRNA[38]

	LysA
	[bookmark: _CTVP0017292a35a3e194aa5bfe462ef30e24300]Lysine[32,42]
	

	LysC
	[bookmark: _CTVP001e2e76f14b10f412abe10154941630e57]Aspartate Semialdehyde[32,42]
	

	Lysine
	[bookmark: _CTVP001d5f5bbd2f5df45b89bb76b318688e19f]AS-loaded tRNAs[38]
	[bookmark: _CTVP0016f2c45eb37884a4196fe32a251884d31]tRNA[38]

	MetC
	[bookmark: _CTVP00192f43d2667dd4c93bd61a6c83faf52fc][bookmark: _CTVP0017b7e2110f67a4a5c87ece230b1db5489]Homocysteine[32,51,52]
Pyruvate[32,51,52],
	

	MetEH
	[bookmark: _CTVP0011edfa3baa6fb478c83ffea45086103e3]Methionine[32,51,52]
	

	MetF
	[bookmark: _CTVP001440bd760a8e2404190b95cee6728a245]N5-Met-THF[18,32,52]
	

	Methionine
	[bookmark: _CTVP001972dd67e43c0479db494637934664164][bookmark: _CTVP0014ee66b319bf44501b1236f3eb3c19e97]met-tRNA[16,16]
SAM[32,51,52]
	[bookmark: _CTVP00199c7ffe7fcb3435da80f5a98434d8627]tRNA[16]

	metICFE-mdh
	[bookmark: _CTVP001af13b13202f04f0e9035685dbc17c0ce][bookmark: _CTVP00173835b5831be42bf98c6486cc37e2414][bookmark: _CTVP0012dbe6a8d21d84eb18c01ad4a5374ad33][bookmark: _CTVP001368021992038431793fd7d34d2dbafcd][bookmark: _CTVP001c8497c91fb92415fa8fdb46a7290396a][bookmark: _CTVP001db380476a3274b65ad276bd0a9c6708c]MetL[16]
MetX,I[16]
MetC[16]
MetEH[16]
MetK[16]
MetF[16]
	

	MetK
	[bookmark: _CTVP001c39f0d8190e94acea6a556d15f1a3ba7]SAM[32,51,52]
	

	MetL
	[bookmark: _CTVP001265e6480732c43ffbb799affdac53971][bookmark: _CTVP001d7d010dab5e04af388eb53aca7a9fb7b]Aspartate Semialdehyde[32,42]
Homoserine[32,42]
	

	met-tRNA
	[bookmark: _CTVP001d219452fe5e94fd3ac2aa9c4ef403056]Translation[38]
	

	Met-tRNA-Synthetase
	[bookmark: _CTVP0013141bf64a5ce420db510f940d0deed6c]met-tRNA[16]
	[bookmark: _CTVP001c16fd2184a5b49ff84629ba8251616f1]tRNA[16]

	MetX,I
	[bookmark: _CTVP00147c32571755d4413a354e9c33e674cff]Cystathionine[51,52]
	

	Mupirocine
	
	[bookmark: _CTVP0017447e11966f541d7812fd63a6b6b624e]Ile-tRNA Synthetase[3]

	N5-Met-THF
	[bookmark: _CTVP001186ee9385d9e4f3387eb5fd251a54ee4]Methionine[32,52]
	

	N5-N10-Met-THF
	[bookmark: _CTVP0017ca647df6c5948e892edad86f81a930d][bookmark: _CTVP001911f35ef531d4eeb99ad8f8de22d046d][bookmark: _CTVP001c7583fa363514f45801a886dab0ed29f]THF[18,32]
Serine[18,32]
N5-Met-THF[18,32]
	

	Ornithine
	[bookmark: _CTVP00152881c119dcf4dd98ed519f8b5c7a374][bookmark: _CTVP0010036f9aceeb74fb380c8c2af8d794d6e]Citrulline[11,32]
Proline[11,32]
	

	Oxalacetate
	[bookmark: _CTVP001777c0c0a2ac3461b8a7cd310108addf8][bookmark: _CTVP001ece6e21f3c404e59ad0189789553b16f]Citrate[18,5,30]
Aspartate[40,41]
	

	PABA
	[bookmark: _CTVP00144665938da0b4cd297ab35160a785fdc]THF[27]
	

	PdhABCD
	[bookmark: _CTVP00124fd7d86d22b499da44098c239e025fc]acetylCoA[18,5,30]
	

	PfkA
	[bookmark: _CTVP001e576a002f5d64322b3530db2ca332a50][bookmark: _CTVP00183f6180b0c1141c9a93c81f49beb1e61]DHAP[5,30]
GA3P[5,30]
	

	Pgi
	[bookmark: _CTVP001df7545063adc44aeaa8fe035488aee1f]Fructose-6-Phosphate[18,5,30]
	

	Pgk
	[bookmark: _CTVP0018ab82c8badd94d7b8fffb83226019ff0]3-Phosphoglycerat[18,5,30]
	

	Pgm
	[bookmark: _CTVP0017224bbf43d964437b3b5ba10bf923df7]Phosphoenolpyruvate[18,5]
	

	PheA
	[bookmark: _CTVP001b3fc71418ace416db98aba567f217be1]Phenylalanine[32,39]
	

	Phenylalanine
	[bookmark: _CTVP0014d0a34cac4a245d488067d2f63a983fe]AS-loaded tRNAs[38]
	[bookmark: _CTVP001e78f3b7469524e7d986bfc5d65d29dc0]tRNA[38]

	Phosphoenolpyruvate
	[bookmark: _CTVP001bc369a1213d7477bb07b24f1ec6cb472][bookmark: _CTVP0016aefcd8c252941a2a52cce4a9c41fcb9][bookmark: _CTVP00100a3bee2a19a42d9a6c5632742cd6179]Pyruvate[18,5]
Shikimate[32,39]
Chorismate[32,39]
	

	PIA
	-
	-

	ProC
	[bookmark: _CTVP00160b52b04596e43f19ec2043e7fee4bef]Proline[11]
	

	Proline
	[bookmark: _CTVP00163088452f65542f4b2fcf3ba8a4ca563][bookmark: _CTVP0013b4d4f0112844a68adc435b0936a2eaf]AS-loaded tRNAs[38]
Ornithine[11]
	[bookmark: _CTVP0012c229b03c58948d986ccccf79e0a4590]tRNA[38]

	PRPP
	[bookmark: _CTVP001290e8ee8366f4d1e97ca08bbe70565fb][bookmark: _CTVP001300334f3689c453a8a6775a632b7d9d3]Indolglycerol-P[32,39,47]
IG3P[32,41]
	

	prsA
	[bookmark: _CTVP00163117afc084745fc9dd14f8fac7c9854]PRPP[34]
	

	psmALPHA1-4
	-
	-

	psmBETA1,2
	-
	-

	PutA
	[bookmark: _CTVP001a9c3379ec7cc48d78afa5612d259a5bb]Ornithine[11]
	

	Pyc
	[bookmark: _CTVP0011627994174744bbabb88bd6709f26889]Oxalacetate[18,5,30]
	

	Pyk
	[bookmark: _CTVP001a64b348be31f48dcb1576eefffacc8ec]Pyruvate[18,5]
	

	Pyruvate
	[bookmark: _CTVP001e6934bda65254f2aad9248f87365f7bb][bookmark: _CTVP001fc4c29223eda4fc9ac2f17035227d7c6][bookmark: _CTVP001b3903a6cfa564ca78584c5699a0567f2][bookmark: _CTVP0013860ac7024154035a94b48433b5f0254][bookmark: _CTVP00111767f27f9c94c5abfcddb54feb5e9b9]Alanine[18]
AHB[32,37,7,4]
acetylCoA[18,5,30]
Oxalacetate[18,5,30]
alpha-Ketoisovalerate[32,37,7,4] 
	

	relP/Q
	[bookmark: _CTVP0019400927ab01f4cf08c5874f1a1360f29](p)ppGpp[10]
	[bookmark: _CTVP00117e93d02296746219c89612614707478]GTP[10]

	Replication
	-
	-

	Ribose-5-Phosphate
	[bookmark: _CTVP0014177d252990a44b798ced1e32f4555c3]PRPP[34]
	

	Ribosome
	[bookmark: _CTVP0011db536b838774047bd28ed4c15e1f630]Translation[38]
	

	Ribulose-5-Phosphate
	[bookmark: _CTVP001fbc229b5a9c14d26b3219cac4cf97e3a]Ribose-5-Phosphate[55]
	

	RocD
	[bookmark: _CTVP0016493d6b51a0c434bb62b7c7a4ada7dc7][bookmark: _CTVP001c1f03cfa97354e4b86aff767cdda2aa0]Proline[11]
Ornithine[11]
	

	RocF
	[bookmark: _CTVP001dab27dee54d345c08c78c0855ce905c2]Ornithine[11]
	

	rpe
	[bookmark: _CTVP001a3f9d8f3736a4f29a7ce09af39cb113c]Ribulose-5-Phosphate[59]
	

	rpiA
	[bookmark: _CTVP0014ff32bc36e3345aaa4771471d76cd0e8]Ribose-5-Phosphate[55]
	

	rpsB
	[bookmark: _CTVP00189f7abda1ead46179b5f7f4d4462a0d7]Ribosome[8]
	

	rpsL
	[bookmark: _CTVP00133ff4ad373584684b49b84241da998d8]Ribosome[6]
	

	rsh
	[bookmark: _CTVP001224d0e70bdd74f33bce5c6dfc26f6e2f](p)ppGpp[6]
	[bookmark: _CTVP001fcbdda0b301746279b4e05e6c0c5f7d6]GTP[6]

	SAM
	-
	-

	sasG
	-
	-

	ScpA
	[bookmark: _CTVP00181eb6995da1e4eb397495cfa6572646c]Proline[11]
	

	Sedoheptulose-7-Phosphate
	[bookmark: _CTVP001b76ea42fadc149888d7df0341f1d6cc0][bookmark: _CTVP0019bd182f94afa49b6857a256bc5781c4c]Ribose-5-Phosphate[34]
Xylose-5-Phosphate[34]
	

	SerABC
	[bookmark: _CTVP001ce778a1031154223ac610b7cf31c64e5]Serine[32,33]
	

	Serine
	[bookmark: _CTVP001195907f7e28f458b8bc1160ae1a8c7ef][bookmark: _CTVP001281caf2630274559a35fa64441176bd6][bookmark: _CTVP0012208e3bf6f1e4c97a8b8517078763f17][bookmark: _CTVP001fed7c4b01033437da62eec44b712ab31][bookmark: _CTVP0012233d73d164142aba8757ad07a594b9e][bookmark: _CTVP001b20f8ffde45140939af3e11c3ad7649a]Cysteine[32,50]
Glycinee[18,32]
Pyruvate[18]
Tryptophane[32,39,47]
GA3P[32,39,47] 
AS-loaded tRNAs[38]
	[bookmark: _CTVP0016cfddb4db5a449d3bd2badd0b12c7e23]tRNA[38]

	Shikimate
	[bookmark: _CTVP001f3cc07d2ed2b429a93b33b8d4ee75221]Chorismate[32,39]
	

	sodA
	-
	-

	SspB
	[bookmark: _CTVP0012a184e550da34d0cad85ad3d1a05ee0d]Proline[11]
	

	Stk1
	
	[bookmark: _CTVP0017d8ac8b203c34eb4a025bac0319f5473]CcpA[57]

	Sulfonamide
	
	[bookmark: _CTVP0016e28f09279fc477b8396ba6f34d460b7]folP[27]

	tal
	[bookmark: _CTVP0014e4fb52031074805894e940e4863e6f3][bookmark: _CTVP0016aa5a1c0061b4254830d8e107b1751a9]Sedoheptulose-7-Phosphate[35,54]
GA3P[35,54]
	

	THF
	[bookmark: _CTVP001e993a4f6364b454292c8de9bd0860c5e]Glycine[18,32,52]
	

	ThrA
	[bookmark: _CTVP001d219a462243e463fafd2961245bbd7cd][bookmark: _CTVP001205f0c52b4c6435cba5f4e5fe2ab4899]Aspartate Semialdehyde[32,42]
Homoserine[32,42]
	

	ThrBC
	[bookmark: _CTVP00174d5b49c703b4cf6a0574a4adfee9bcd]Threonine[18,32,4]
	

	Threonine
	[bookmark: _CTVP0015b08146b63884cce9ef649829466b24d][bookmark: _CTVP001c5b845ca29624f1da18d69abbc189b8a]AS-loaded tRNAs[38]
alpha-Ketobutyrate[32,7,4]
	[bookmark: _CTVP001f18a4b33cdb14f3e98219a2e2b0d5866]tRNA[38]

	tkt
	[bookmark: _CTVP001268c4f85941840f8be7a3cbaba1b0792][bookmark: _CTVP0019863f49154dd448db9142a9f9a56f901][bookmark: _CTVP001e4468634b04b4d12970513f3b24532c3]Xylose-5-Phosphate[34]
Erythrose-4-Phosphate[34]
Ribose-5-Phosphate[34]
	

	Tpi
	[bookmark: _CTVP0011dc9680be4994ad8aca7e2afe9de775e]GA3P[18,5,30]
	

	Translation
	-
	-

	tRNA
	[bookmark: _CTVP00154b4a29492ca407ca765b53cbaf4444f]rsh[8,6,3]
	

	tRNA Synthetase
	[bookmark: _CTVP0012f532efce5b84d239e8bcbfabd32733d]AS-loaded tRNAs[38]
	[bookmark: _CTVP001b5fdeb6292884b5cbb40d7f67864afe5]tRNA[38]

	tRNA-Asn
	[bookmark: _CTVP001fda57fb7f4b743c9ab1bc7fca22faf0b]Aspartate-tRNA-Asn[43,44]
	

	tRNA-Gln
	[bookmark: _CTVP001e743ebc380724173ba2d6b6a96384a34]Glutamate-tRNA-Gln[43,44]
	

	TrpAB
	[bookmark: _CTVP001c9539868ca8842cf881cb0d6487e7860][bookmark: _CTVP0019cd9895066ae4494b2298e0090e4ba6a]Tryptophane[32,39,47]
GA3P[32,39,47] 
	

	TrpCDEF
	[bookmark: _CTVP001475fe894821a49c79c7d183e91ffe5a9]Indolglycerol-P[32,39,47]
	

	trp-tRNA
	[bookmark: _CTVP0015cec2a8075c64a99a89d8ab0b5c9cd82]Translation[38]
	

	Trp-tRNA-Synthetase
	[bookmark: _CTVP00153acf67149494a1fa3bc531592dc34ca]trp-tRNA[3]
	[bookmark: _CTVP00108ad3b885132401faa307b923b7a54a3]tRNA[3]

	Tryptophane
	[bookmark: _CTVP001af991c3506574635a7f95223cef8294a]trp-tRNA[3]
	[bookmark: _CTVP0010b509b518e524c71b640c3125556e2ea]tRNA[3]

	tsf
	[bookmark: _CTVP001923807751b94467bbb5e841d10f622a3]Translation[38]
	

	TyrA
	[bookmark: _CTVP001f550338b850c49678328e7bd047cc2c1]Tyrosine[32,39]
	

	TyrB
	[bookmark: _CTVP0018e11344057d0406591146df859e11946]Tyrosine[32,48]
	

	Tyrosine
	[bookmark: _CTVP001a696cc6227c645cc978fc115345619b1]AS-loaded tRNAs[38]
	[bookmark: _CTVP001f7cd0e519f9d4201836639ca74752fac]tRNA[38]

	Valine
	[bookmark: _CTVP0014626bc04444342eaa9df9f424e71fbbd]AS-loaded tRNAs[38]
	[bookmark: _CTVP001895a162a606c45f585cfe52453a30ea3]tRNA[38]

	VitB12
	[bookmark: _CTVP00174cad21e49fe48ee82b9ee736d0ced3b]Methionine[32,52]
	

	Xylose-5-Phosphate
	[bookmark: _CTVP0017c8a45ad197b4b6db2bd59fb3b83634a]Ribulose-5-Phosphate[59]
	

	YbbR
	[bookmark: _CTVP0016c15a340eae846b7a37139317277e727]c-di-AMP[60]
	

	zwf
	[bookmark: _CTVP001ae5c75904e0a445b8747d82336993835]6-P-Gluconolactone[34,55]
	




Table S2:
	AA lacking
	mutant strain
	reason for discordance
	kind of discordance
	possible solution
	why not implemented

	cys
	rsh-
	overmodulated˄
	quantitative discordance°
	change influence strength
	no kinetic data

	
	RelP,Q-; rsh-; Cody-
	
	
	
	

	gly
	WT
	overmodulated˄
	quantitative discordance°
	change influence strength
	no kinetic data

	
	CodY-
	
	
	
	

	his
	WT
	undermodulated˅
	quantitative discordance°
	change influence strength
	no kinetic data

	
	CodY-
	
	
	
	

	
	CcpA-
	
	categorization effect*
	improve categories
	misfit elsewhere

	lys
	WT
	undermodulated˅
	categorisation effect*
	improve categories
	misfit elsewhere

	
	CcpA-
	
	
	
	

	met
	WT
	undermodulated˅
	quantitative discordance°
	change influence strength
	no kinetic data

	
	CcpA-
	
	
	
	

	
	RelP,Q-; rsh-; Cody-
	overmodulated˄
	
	
	

	phe
	CcpA-
	overmodulated˄
	quantitative discordance°
	change influence strength
	no kinetic data

	thr
	rsh-
	overmodulated˄
	quantitative discordance°
	change influence strength
	no kinetic data

	tyr
	CcpA-
	overmodulated˄
	categorization effect*
	improve categories
	misfit elsewhere










Table S3. Testing different parameters for consistency of simulation with experimental results

	Number of categories
	Threshold parameters
	Semi-quantitative consistency [%]

	II
	weak synthesis: in silico 0,00-0,49 
/ AUC 8-18;

high synthesis: in silico 0,50-1,00 
/ AUC 19-29
	86

	III
	weak synthesis: in silico 0,00-0,29 
/ AUC 8-15; 

medium synthesis: in silico 0,30-0,69 
/AUC 16-21; 

high synthesis: in silico 0,7-1,0 
/ AUC 22-29
	81

	IV
	weak synthesis: in silico 0,00-0,24 
/ AUC 8-13;

moderate synthesis: in silico 0,25-0,49 /AUC 14-18; 

elevated synthesis: in silico 0,50-0,74
/AUC 19-23; 

high synthesis: in silico 0,75-1,0 
/ AUC 24-29
	71
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