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S18 – References for individual network reactions

	Reaction Abbreviation
	Reaction name
	Reaction
	Directionality
	Subsystem
	Comments
	References

	Ala_RS_CHARG
	Alanyl-tRNA synthetase charging
	1 Ala_RS_tetra + 1 ala-L + 1 atp + 1 h2o --> 1 Ala_RS_ala_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1-3]

	Arg_RS_CHARG
	Arginyl-tRNA synthetase charging
	1 ArgS_mono + 1 arg-L + 1 atp + 1 h2o --> 1 Arg_RS_arg_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 0.81. The number of molecules per genome is 510 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4-7]

	Asn_RS_CHARG
	Asparaginyl-tRNA synthetase charging
	1 Asn_RS_dim + 1 asn-L + 1 atp + 1 h2o --> 1 Asn_RS_asn_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,8,9]

	Asp_RS_CHARGa
	Aspartyl-tRNA synthetase charging
	1 Asp_RS_dim + 2 asp-L + 2 atp + 2 h2o --> 1 Asp_RS_2asp_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,10,11]

	Asp_RS_CHARGb
	Aspartyl-tRNA synthetase charging
	1 Asp_RS_dim + 1 asp-L + 1 atp + 1 h2o --> 1 Asp_RS_asp_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,10,11]

	Cys_RS_CHARG
	Cysteinyl-tRNA synthetase charging
	1 CysS_mono + 1 atp + 1 cys-L + 1 h2o --> 1 Cys_RS_cys_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]
	[1,12,13]

	Gln_RS_CHARG
	Glutaminyl-tRNA synthetase charging
	1 GlnS_mono + 1 atp + 1 gln-L + 1 h2o --> 1 Gln_RS_gln_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 1.06 [4]. The number of molecules per genome is 676 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,14,15]

	Glu_RS_CHARG
	Glutamyl-tRNA synthetase charging
	1 GltX_mono + 1 atp + 1 glu-L + 1 h2o --> 1 Glu_RS_glu_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 1.25 [4].The number of molecules per genome is 539 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4]

	Gly_RS_CHARGa
	Glycyl-tRNA synthetase charging
	1 Gly_RS_tetra + 2 atp + 2 gly + 2 h2o --> 1 Gly_RS_2gly_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 2.11. The number of molecules per genome is 412 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,16]

	Gly_RS_CHARGb
	Glycyl-tRNA synthetase charging
	1 Gly_RS_tetra + 1 atp + 1 gly + 1 h2o --> 1 Gly_RS_gly_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 2,11 [4]. The number of molecules per genomeis 412 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,16]

	His_RS_CHARGa
	Histidyl-tRNA synthetase charging
	1 His_RS_dim + 1 atp + 1 h2o + 1 his-L --> 1 His_RS_his_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,17-19]

	His_RS_CHARGb
	Histidyl-tRNA synthetase charging
	1 His_RS_dim + 2 atp + 2 h2o + 2 his-L --> 1 His_RS_2his_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,17-19]

	Ile_RS_CHARG
	Isoleucyl-tRNA synthetase charging
	1 IleS_mono + 1 atp + 1 h2o + 1 ile-L --> 1 Ile_RS_ile_Amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 2.29 [4]. The number of molecules per genome is 885 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,20,21]

	Leu_RS_CHARG
	Leucyl-tRNA synthetase charging
	1 LeuS_mono + 1 atp + 1 h2o + 1 leu-L --> 1 Leu_RS_leu_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 1.4 The number of molecules per genome is 597 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,20]

	Lys_RSI_CHARGa
	Lysyl-tRNA synthetase charging
	1 LysI_RS_dim + 1 atp + 1 h2o + 1 lys-L --> 1 LysI_RS_lys_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 1.05 [4]. The number of molecules per genome is 333. [4] did not distinguish between the 2 Lysyl-tRNA synthetase (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,22]

	Lys_RSI_CHARGb
	Lysyl-tRNA synthetase charging
	1 LysI_RS_dim + 2 atp + 2 h2o + 2 lys-L --> 1 LysI_RS_2lys_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 1.05[4]. The number of molecules per genome is 333. [4] did not distinguish between the 2 Lysyl-tRNA synthetase (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,22]

	Lys_RSII_CHARGa
	Lysyl-tRNA synthetase II charging
	1 LysII_RS_dim + 1 atp + 1 h2o + 1 lys-L --> 1 LysII_RS_lys_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 1.05 [4]. The number of molecules per genome is 333. [4] did not distinguish between the 2 Lysyl-tRNA synthetase (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C).
	[4,23-25]

	Lys_RSII_CHARGb
	Lysyl-tRNA synthetase II charging
	1 LysII_RS_dim + 2 atp + 2 h2o + 2 lys-L --> 1 LysII_RS_2lys_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 1.05 [4]. The number of molecules per genome is 333. [4] did not distinguish between the 2 Lysyl-tRNA synthetase (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,23-25]

	Met_RS_CHARGa
	Methionyl-tRNA synthetase charging
	1 Met_RS_dim + 2 atp + 2 h2o + 2 met-L --> 1 Met_RS_2met_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]
	[1,20,26-28]

	Met_RS_CHARGb
	Methionyl-tRNA synthetase charging
	1 Met_RS_dim + 1 atp + 1 h2o + 1 met-L --> 1 Met_RS_met_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]
	[1,20,26-28]

	Phe_RS_CHARG
	Phenyl-tRNA synthetase charging
	1 Phe_RS_tetra + 1 atp + 1 h2o + 1 phe-L --> 1 Phe_RS_phe_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 3.94. The number of molecules per genome is 649 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,25,29]

	Pro_RS_CHARGa
	Prolyl-tRNA synthetase charging
	1 Pro_RS_dim + 2 atp + 2 h2o + 2 pro-L --> 1 Pro_RS_2pro_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,30]

	Pro_RS_CHARGb
	Prolyl-tRNA synthetase charging
	1 Pro_RS_dim + 1 atp + 1 h2o + 1 pro-L --> 1 Pro_RS_pro_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,30]

	Ser_RS_CHARGa
	Seryl-tRNA synthetase charging
	1 Ser_RS_dim + 2 atp + 2 h2o + 2 ser-L --> 1 Ser_RS_2ser_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,31]

	Ser_RS_CHARGb
	Seryl-tRNA synthetase charging
	1 Ser_RS_dim + 1 atp + 1 h2o + 1 ser-L --> 1 Ser_RS_ser_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,31]

	Thr_RS_CHARGa
	Threonyl-tRNA synthetase charging
	1 Thr_RS_dim + 2 atp + 2 h2o + 2 thr-L --> 1 Thr_RS_2thr_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 0.92 [4]. The number of molecules per genome is 346 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,32,33]

	Thr_RS_CHARGB
	Threonyl-tRNA synthetase charging
	1 Thr_RS_dim + 1 atp + 1 h2o + 1 thr-L --> 1 Thr_RS_thr_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 0.92 [4]. Number of molecules per genome: 346 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C).
	[1,4,32,33]

	Trp_RS_CHARGa
	Tryptophyl-tRNA synthetase charging (tyr-D)
	1 Trp_RS_dim + 2 atp + 2 h2o + 2 trp-L --> 1 Trp_RS_2trp_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,34-36]

	Trp_RS_CHARGb
	Tryptophyl-tRNA synthetase charging (tyr-D)
	1 Trp_RS_dim + 1 atp + 1 h2o + 1 trp-L --> 1 Trp_RS_trp_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class II Synthetase [1]
	[1,34-36]

	Tyr_RS_CHARG1a
	Tyrosinyl-tRNA synthetase charging
	1 Tyr_RS_dim + 1 atp + 1 h2o + 1 tyr-L --> 1 Tyr_RS_tyr_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]
	[1,17,21,37,38]

	Tyr_RS_CHARG1b
	Tyrosinyl-tRNA synthetase charging
	1 Tyr_RS_dim + 2 atp + 2 h2o + 2 tyr-L --> 1 Tyr_RS_2tyr_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]
	[1,17,21,37,38]

	Tyr_RS_CHARG2a
	Tyrosinyl-tRNA synthetase charging (tyr-D)
	1 Tyr_RS_dim + 1 atp + 1 h2o + 1 tyr-D --> 1 Tyr_RS_tyr-D_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]
	[1,17,37,38]

	Tyr_RS_CHARG2b
	Tyrosinyl-tRNA synthetase charging (tyr-D)
	1 Tyr_RS_dim + 2 atp + 2 h2o + 2 tyr-D --> 1 Tyr_RS_2tyr-D_2amp + 2 h + 2 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]
	[1,17,37,38]

	Val_RS_CHARG
	Valyl-tRNA synthetase charging
	1 ValS_mono + 1 atp + 1 h2o + 1 val-L --> 1 Val_RS_val_amp + 1 h + 1 ppi
	irreversible
	Aminoacyl-tRNA synthetase charging
	Class I Synthetase [1]. The wild-type fraction of holoenzyme of total protein is 1.01 [4]. The number of molecules per genome is 425 (E. coli NC3 grown in MOPS minimal medium with glucose, T=37°C) [4].
	[1,4,20,39-41]

	EF-Tu.EF-Ts_FORM
	Formation of binary complex: EF-Tu and EF-Ts by release of GTP
	1 EF-Tu.GDP.EF-Ts --> 1 EF-Tu.EF-Ts + 1 gdp
	irreversible
	Charging EF-Tu
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. The crystal structure of the complex has been solved in which no ions have been reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially a 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts [43].
	
 ADDIN EN.CITE 
[42-50]


	EF-Tu.GDP.EF-TS_FORM
	Formation of Complex of EF_Tu and EF_TS
	1 EF-Ts + 1 EF-Tu.GDP <==> 1 EF-Tu.GDP.EF-Ts
	reversible
	Charging EF-Tu
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. The crystal structure of the complex has been solved in which no ions have been reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially a 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts [43].
	
 ADDIN EN.CITE 
[42-50]


	EF-Tu.GTP.EF-Ts_FORM
	formation of the ternary complex EF-Tu, GTP and EF-Ts
	1 EF-Tu.EF-Ts + 1 gtp <==> 1 EF-Tu.GTP-EF-Ts
	reversible
	Charging EF-Tu
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. The crystal structure of the complex has been solved in which no ions have been reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially a 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts [43].
	
 ADDIN EN.CITE 
[42-50]


	EF-Tu.GTP_FORM
	Formation of EF-Tu.GTP by dissociation of ternary complex EF-Tu.GTP.EF-Ts
	1 EF-Tu.GTP-EF-Ts --> 1 EF-Ts_inact + 1 EF-Tu.GTP
	irreversible
	Charging EF-Tu
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. The crystal structure of the complex has been solved in which no ions have been reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially a 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts [43].
	
 ADDIN EN.CITE 
[42-50]


	[2Fe-2S]_TRANSF
	formation of [2Fe-2S] cluster
	2 IscU_dim_2Fe(2)-2S --> 1 IscU_dim_[2Fe-2S]2 + 2 IscU_mono
	irreversible
	Iron-sulfur cluster biosynthesis
	It is possible that Fe2 instead of Fe3+ is bound by IscA. However, the literature is not very clear. Regardless which iron species get bound to IscA and transferred to IscU in the iron-sulfur cluster, a reducing agent would be necessary to transfer some of the electrons from the irons in order to produce [4Fe-4S]2+ cluster. Since there is no clear information available regarding such agent (although Kato et al. suggested that glutathione might participate in one of the final cluster forming reactions [51], Fe3+ and Fe2+ sulfur clusters are combined here, to produce [4Fe-4S]2+ cluster with charge balanced reactions
	[51-57]

	[2Fe-2S]_FORM
	transfer of 2 Fe2 from IscA (tetramer) to 2 IscU (monomer)
	1 IscA_tetra_Fe(2) + 2 IscU_mono_S-SH --> 1 IscA_tetra + 1 IscU_dim_2Fe(2)-2S
	irreversible
	Iron-sulfur cluster biosynthesis
	
	[56]

	[4Fe-4S]_FORM
	formation of [4Fe-4S] cluster
	1 IscU_dim_[2Fe-2S]2 --> 1 IscU_dim_[4Fe-4S]
	irreversible
	Iron-sulfur cluster biosynthesis
	IscU_dim_[4Fe-4S] is used to transfer [4Fe-4S] to iron-sulfur cluster proteins
	[52-57]

	IscA-Fe_FORM
	2 Fe2 bind to IscA (tetramer)
	1 IscA_tetra + 2 fe2 + 1 h + 1 nadph + 1 trdox --> 1 IscA_tetra_Fe(2) + 1 nadp + 1 trdrd
	irreversible
	Iron-sulfur cluster biosynthesis
	See supplemental text for details
	[58]

	IscA_TETRA
	IscA tetramer formation
	4 IscA_mono --> 1 IscA_tetra
	irreversible
	Iron-sulfur cluster biosynthesis
	IscA binds 2 iron per tetramer: [58]. Ding et al proposed it to be ascaffold protein but it cannot replace IscU in IscU- cells (in Azotobacter vinelandii) since IscU deletion is lethal [59]. Hence, it is not clear whether IscA is a scaffold protein or a Fe-donor: [60]
	[53-55,58-62]

	IscU_dim_S-SH_FORM1
	formation of IscU and IscS complex
	1 IscS_dim_S-SH + 1 IscU_dim_SH --> 1 IscS_IscU_cplx
	irreversible
	Iron-sulfur cluster biosynthesis
	IscS and IscU form a 1:1 complex in which IscS and IscU are linked with each other through a disulfide bond. This bond is only formed in presence of L-cys. IscS has to have IscS-(SH)2 formed for complex formation with IscU [63], [51]. To increase the turnover rate of desulfurase reaction, IscU must be dissociated from IscS immediately (after S transfer). In Kurihara et al., they achieved this with addition of DTT but propose that this might be the funciton of the two chaperones encoded in the same operon (HscA and HscB), which have been shown to interact with IscU [63]. In addition, a reducing agent is nec which has been proposed to be gluthatione [51]
	
 ADDIN EN.CITE 
[51,53-56,60,63-66]


	IscU_dim_S-SH_FORM2
	formation of IscU S-S bound
	1 IscS_IscU_cplx --> 1 IscS_dim_S-H + 1 IscU_mono + 1 IscU_mono_S-SH
	irreversible
	Iron-sulfur cluster biosynthesis
	IscS and IscU form a 1:1 complex in which IscS and IscU are linked with each other through a disulfide bond. This bond is only formed in presence of L-cys. IscS has to have IscS-(SH)2 formed for complex formation with IscU [63], [51]. To increase the turnover rate of desulfurase reaction, IscU must be dissociated from IscS immediately (after S transfer). In Kurihara et al., they achieved this with addition of DTT but propose that this might be the funciton of the two chaperones encoded in the same operon (HscA and HscB), which have been shown to interact with IscU [63]. In addition, a reducing agent is nec which has been proposed to be gluthatione [51]
	
 ADDIN EN.CITE 
[51,53-56,60,63-66]


	b0661_iron_sulfur_BIND1
	Incorporation of [4Fe-4S]2+ in b0661
	1 IscU_dim_[4Fe-4S] + 1 b0661_m <==> 1 b0661_m_IscU_cplx
	reversible
	Iron-sulfur cluster incorporation
	MiaB contains a iron-sulfur cluster 
	[67-69]

	b0661_iron_sulfur_BIND2
	Incorporation of [4Fe-4S]2+ in b0661
	1 b0661_m_IscU_cplx <==> 2 IscU_mono + 1 b0661_m_FeS
	reversible
	Iron-sulfur cluster incorporation
	MiaB contains a iron-sulfur cluster
	[67-69]

	b0859_iron_sulfur_BIND1
	Incorporation of [4Fe-4S]2+ in b0859
	1 IscU_dim_[4Fe-4S] + 1 b0859_m <==> 1 b0859_m_IscU_cplx
	reversible
	Iron-sulfur cluster incorporation
	RumB is a homologe of RumA. RumB as [4Fe-4S]cluster based on the discussion in Agarwalla et al. [70]. No information about dimerization or other homomer formation could be found, hence, a monomer structure for functional protein was assumed.
	[70]

	b0859_iron_sulfur_BIND2
	Incorporation of [4Fe-4S]2+ in b0859
	1 b0859_m_IscU_cplx <==> 2 IscU_mono + 1 b0859_m_FeS
	reversible
	Iron-sulfur cluster incorporation
	RumB is a homologe of RumA. RumB as [4Fe-4S]cluster based on the discussion in Agarwalla et al. [70]. No information about dimerization or other homomer formation could be found, hence, a monomer structure for functional protein was assumed. 
	[70]

	b2785_iron_sulfur_BIND1
	Incorporation of [4Fe-4S]2+ in b2785
	1 IscU_dim_[4Fe-4S] + 1 b2785_m <==> 1 b2785_m_IscU_cplx
	reversible
	Iron-sulfur cluster incorporation
	RumA contains a iron-sulfur cluster
	[71]

	b2785_iron_sulfur_BIND2
	Incorporation of [4Fe-4S]2+ in b2785
	1 b2785_m_IscU_cplx <==> 2 IscU_mono + 1 b2785_m_FeS
	reversible
	Iron-sulfur cluster incorporation
	RumA contains a iron-sulfur cluster
	[71]

	b0015_ion_BIND
	Binding of ions to b0015
	1 b0015_m + 2 zn2 <==> 1 b0015_m_Zn
	reversible
	Metallo-ion Binding
	DnaJ_mono; 2 Zn2+ ions per monomer were found
	[72-74]

	b0026_ion_BIND
	Binding of ions to b0026
	1 b0026_m + 2 zn2 <==> 1 b0026_m_Zn
	reversible
	Metallo-ion Binding
	IleS is an iron containing protein
	[75-78]

	b0168_ion_BIND
	Binding of ions to b0168
	1 b0168_m + 2 fe2 <==> 1 b0168_m_Fe
	reversible
	Metallo-ion Binding
	Map is an iron containing protein
	[79]

	b0406_ion_BIND
	Binding of ions to b0406
	1 b0406_m + 1 zn2 <==> 1 b0406_m_Zn
	reversible
	Metallo-ion Binding
	Tgt. A zinc binding site was identified in protein. 0.8 mol of zinc/mol of subunit were found to be bound [80].
	[80,81]

	b0526_ion_BIND
	Binding of ions to b0526
	1 b0526_m + 1 zn2 <==> 1 b0526_m_Zn
	reversible
	Metallo-ion Binding
	CysS is a zinc containing protein
	[12,13]

	b0642_ion_BIND
	Binding of ions to b0642
	1 b0642_m + 1 zn2 <==> 1 b0642_m_Zn
	reversible
	Metallo-ion Binding
	LeuS is a zinc containing protein
	[82,83]

	b1114_ion_BIND
	Binding of ions to b1114
	1 b1114_m + 1 mg2 <==> 1 b1114_m_Mg
	reversible
	Metallo-ion Binding
	Mfd. 1 Mg2+ was found in the ATP-binding pocket [84].- Mfd was included as monomer, not bound to atp but 1 mg2+
	[84]

	b1286_ion_BIND
	Binding of ions to b1286
	1 b1286_m + 1 mg2 <==> 1 b1286_m_Mg
	reversible
	Metallo-ion Binding
	Rnb (aka RNase II) is a magnesium containing protein
	[85]

	b1652_ion_BIND
	Binding of ions to b1652
	1 b1652_m + 2 mg2 <==> 1 b1652_m_Mg
	reversible
	Metallo-ion Binding
	Rnt_mono contains 2 mg2+ per monomer.
	[86-91]

	b1719_ion_BIND
	Binding of ions to b1719
	1 b1719_m + 1 zn2 <==> 1 b1719_m_Zn
	reversible
	Metallo-ion Binding
	ThrS_mono contains 1 zn2+ per monomer.
	[33,75]

	b1804_ion_BIND
	Binding of ions to b1804
	1 b1804_m + 5 mg2 <==> 1 b1804_m_Mg
	reversible
	Metallo-ion Binding
	Rnd (aka Rnase D) seems to be a monomer. 5 divalent cations seems to be needed [88,92]
	[88,92,93]

	b1822_ion_BIND
	Binding of ions to b1822
	1 b1822_m + 1 zn2 <==> 1 b1822_m_Zn
	reversible
	Metallo-ion Binding
	RrmA_mono contains 1 zn2+ per monomer.
	[94]

	b1876_ion_BIND
	Binding of ions to b1876
	1 b1876_m + 1 zn2 <==> 1 b1876_m_Zn
	reversible
	Metallo-ion Binding
	ArgS. The reaction catalyzed by ArgS needs Mg-ATP and not ATP. Since it was not accounted for Mg-ATP in other reaction it was not done here either. In any case, Mg leaves reaction as Mg-ppi and therefore is not as crucial [7]. 
	[5-7,75]

	b2114_ion_BIND
	Binding of ions to b2114
	1 b2114_m + 1 zn2 <==> 1 b2114_m_Zn
	reversible
	Metallo-ion Binding
	MetG_mono contains 1 zn2+ per monomer.
	[28,78,95,96]

	b2268_ion_BIND
	Binding of ions to b2268
	1 b2268_m + 1 zn2 <==> 1 b2268_m_Zn
	reversible
	Metallo-ion Binding
	ElaC_mono contans 1 zn2+ per monomer
	[97,98]

	b2400_ion_BIND
	Binding of ions to b2400
	1 b2400_m + 1 zn2 <==> 1 b2400_m_Zn
	reversible
	Metallo-ion Binding
	GltX_mono contans 1 zn2+ per monomer
	[99,100]

	b2514_ion_BIND
	Binding of ions to b2514
	1 b2514_m + 2 mg2 <==> 1 b2514_m_Mg
	reversible
	Metallo-ion Binding
	HisS_mono contains 2 mg2+ per monomer. A metal-binding site has been reported [19], however, since the sequence has no zinc-finger motif, Mg2+ seems to be the cation.
	[17-19,101]

	b2559_ion_BIND
	Binding of ions to b2559
	1 b2559_m + 1 zn2 <==> 1 b2559_m_Zn
	reversible
	Metallo-ion Binding
	TadA_mono. The catalytic site, carring out the deaminase function, of this protein family (ADAR) has 3 zn2+ binding sites. [102]. The crystal strucutre of S. Aureus of tadA contained 2 Zn2+ (per homodimer). However, they did not specify Zn2+ in paper [103]. 2 zn2+ per homodimer were assumed based on the above evidence.
	[102,103]

	b2567_ion_BIND
	Binding of ions to b2567
	1 b2567_m + 1 mg2 <==> 1 b2567_m_Mg
	reversible
	Metallo-ion Binding
	Rnc_mono contains 1 mg2+ per monomer
	[104,105]

	b2594_ion_BIND
	Binding of ions to b2594
	1 b2594_m + 1 mg2 <==> 1 b2594_m_Mg
	reversible
	Metallo-ion Binding
	RluD. No ion was reported in the crystal structure [106], but necessity of Mg2+ reported [107]. 1 Mg2+ per monomer was concluded.
	
 ADDIN EN.CITE 
[106-108]


	b2697_ion_BIND
	Binding of ions to b2697
	1 b2697_m + 1 zn2 <==> 1 b2697_m_Zn
	reversible
	Metallo-ion Binding
	AlaS_mono contains 1 zn2+ per monomer.
	[2]

	b2779_ion_BIND
	Binding of ions to b2779
	1 b2779_m + 2 mg2 <==> 1 b2779_m_Mg
	reversible
	Metallo-ion Binding
	Eno_mono contains 2 mg2+ per monomer
	[109-112]

	b3287_ion_BIND
	Binding of ions to b3287
	1 b3287_m + 1 fe2 <==> 1 b3287_m_Fe
	reversible
	Metallo-ion Binding
	Def is an iron-binding protein. 
	[113]

	b3649_ion_BIND
	Binding of ions to b3649
	1 b3649_m + 1 mg2 <==> 1 b3649_m_Mg
	reversible
	Metallo-ion Binding
	RpoZ_mono has a metallo-ion based on CCDB. 
	[114]

	b3887_ion_BIND
	Binding of ions to b3887
	1 b3887_m + 6 zn2 <==> 1 b3887_m_Zn
	reversible
	Metallo-ion Binding
	Dtd_mono contains 6 zn2+ per monomer
	[115]

	b3987_ion_BIND
	Binding of ions to b3987
	1 b3987_m + 1 zn2 <==> 1 b3987_m_Zn
	reversible
	Metallo-ion Binding
	 RpoB contains a zinc ion per monomer. 4233 Molecules/Cell In: Growth Phase, Glucose-minimal MOPS Media [44]. 2,500 Molecules/Cell In: Glucose minimal media [44] Log phase (2max): 0.67 
 ADDIN EN.CITE 
[116]
. Stationary phase (2max): 0.14 (# of RNA mol/cell) 
 ADDIN EN.CITE 
[116]

	
 ADDIN EN.CITE 
[44,116-120]


	b3988_ion_BIND
	Binding of ions to b3988
	1 b3988_m + 2 mg2 <==> 1 b3988_m_Mg
	reversible
	Metallo-ion Binding
	RpoC. It was decided to include only the two Mg2+ ions also some researcher reported Zn2+ binding. However, others reported that beta prime is unable to bind Zn2+. Due to the contradictory information Mg2+ was decided to be the cation in the model.
	[117-121]

	b4129_ion_BIND
	Binding of ions to b4129
	1 b4129_m + 3 mg2 <==> 1 b4129_m_Mg
	reversible
	Metallo-ion Binding
	LysU_mono contains 3 mg2+ per monomer.
	[24,101]

	b4162_ion_BIND
	Binding of ions to b4162
	1 b4162_m + 1 mg2 <==> 1 b4162_m_Mg
	reversible
	Metallo-ion Binding
	Orn. Oligoribonulease.
	[122]

	b4171_ion_BIND
	Binding of ions to b4171
	1 b4171_m + 1 mg2 <==> 1 b4171_m_Mg
	reversible
	Metallo-ion Binding
	MiaA_mono. The results of Leung et al. showed that a MiaA dimer, rather than a monomer, bound to each intact tRNA molecule at saturation: [123]. Moore and Poulter concluded that it is monomeric, but it seems that most evidence is for dimeric structure for catalytic enzyme,one dimer is need to bind 1 tRNA 
 ADDIN EN.CITE 
[123,124]
. Mg2+ is required 
 ADDIN EN.CITE 
[124,125]
. We concluded 1 Mg2+ per monomer. The amount of MiaA corresponds to about 660 monomers per cell and a cellular MiaA concentration of about 1.0 µM, where the volume of an E. coli cell was taken as 1.0 × 10-12 ml [123].
	
 ADDIN EN.CITE 
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	AlaS_RS_TETRA
	formation of alanyl-tRNA synthetase (homotetramer)
	4 AlaS_mono <==> 1 Ala_RS_tetra
	reversible
	Protein complex formation
	
	[1,2]

	AsnS_RS_DIM
	dimerization of Asparaginyl-tRNA synthetase
	2 AsnS_mono <==> 1 Asn_RS_dim
	reversible
	Protein complex formation
	
	[1,130]

	AspS_RS_DIM
	dimerization of Aspartyl-tRNA synthetase
	2 AspS_mono <==> 1 Asp_RS_dim
	reversible
	Protein complex formation
	
	[11,75]

	cisGroES_FORM
	formation of cis GroES
	1 GroS_hepta --> 1 cisGroES_hepta
	irreversible
	Protein complex formation
	There is a cis and a trans version of GroES which are distinct by their binding to the GroEL complex. Both proteins are identical and interchangible (see also cis/transGroES_CONV).
	Modeling reasons

	DEGRADOSOME_FORM
	Degradosome complex formation
	1 Eno_dim + 1 Pnp_trim + 1 RNase_E_tetra + 1 RhlB_dim <==> 1 degradosome
	reversible
	Protein complex formation
	The model version of the degradosome only consists of components that seem to be necessary/ essential for its action (Eno, Pnp, RNase_E, RhlB ) but not accessory factors (such as DnaK, GroEL, PPK, PAP, S1).
	
 ADDIN EN.CITE 
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	DnaJ_DIM
	Dimerization of DnaJ (chaperone Hsp40, co-chaperone with DnaK)
	2 DnaJ_mono <==> 1 DnaJ_dim_inact
	reversible
	Protein complex formation
	
	[138-140]

	DnaK_mono.ATP_Form
	Binding of ATP to DnaK
	1 DnaK_mono + 1 atp --> 1 DnaK_mono.ATP_inact
	irreversible
	Protein complex formation
	DnaK is a monomer [141]. It was found that DnaK binds to zinc in a global study of E. coli’s zinc-binding proteins [142], however, we could not find further evidence in literature. DnaJ has 2 zinc binding centers one of which is crucial for the interaction with DnaK 
 ADDIN EN.CITE 
[72]
. This might be the reason why Katayama et al identified DnaK as zinc binding protein. DnaK has ATP bound; the first binding of ATP is assumed to be spontaneous because no protein for ATP transfer to DnaK has been reported. DnaK and GrpE have a stoichiometry of 1:2 [141], 
 ADDIN EN.CITE 
[143]
.
	
 ADDIN EN.CITE 
[72,141-143]


	Dtd_FORM
	D-tyr-tRNA_tyr deacylase protein complex formation
	2 Dtd_mono --> 1 Dtd_dim
	irreversible
	Protein complex formation
	
	[115]

	Dus_gen_FORMa
	formation of generic Dus
	1 DusA_mono --> 1 Dus_gen
	irreversible
	Protein complex formation
	DusA modifies uridine in tRNA to 5,6-dihydrouridine [144]. Reaction is NADH or NADPH dependent in yeast (
 ADDIN EN.CITE 
[145]
). The protein contains probably FMN sicne a FMN binding site was found in the sequence [144]). Furthermore the protein might be part of larger protein complex [144]. DusA is solely responsible for modification in tRNA fmet (b2814 (metZ), b2815 (metW), b2816 (metV), b3171 (metY)) [144]). No information about ions could be found. A monomer was assumed due to missing information. DusA accounts for about half of the 5,6-dihydrouridine modification observed in wild-type cellular tRNA, and DusB and DusC together account for the other half [144]. 
	[144,145]

	Dus_gen_FORMb
	formation of generic Dus
	1 DusB_mono --> 1 Dus_gen
	irreversible
	Protein complex formation
	DusA modifies uridine in tRNA to 5,6-dihydrouridine [144]. Reaction is NADH or NADPH dependent in yeast (
 ADDIN EN.CITE 
[145]
). The protein contains probably FMN sicne a FMN binding site was found in the sequence [144]). Furthermore the protein might be part of larger protein complex [144]. DusA is solely responsible for modification in in tRNA fmet (b2814 (metZ), b2815 (metW), b2816 (metV), b3171 (metY)) [144]). No information about ions could be found. Monomer was assumed due to missing information. DusA accounts for about half of the 5,6-dihydrouridine modification observed in wild-type cellular tRNA, and DusB and DusC together account for the other half [144].
	[144,145]

	Dus_gen_FORMc
	formation of generic Dus
	1 DusC_mono --> 1 Dus_gen
	irreversible
	Protein complex formation
	DusA modifies uridine in tRNA to 5,6-dihydrouridine [144]. Reaction is NADH or NADPH dependent in yeast (
 ADDIN EN.CITE 
[145]
). The protein contains probably FMN sicne a FMN binding site was found in the sequence [144]). Furthermore the protein might be part of larger protein complex [144]. DusA is solely responsible for modification in in tRNA fmet (b2814 (metZ), b2815 (metW), b2816 (metV), b3171 (metY)) [144]). No information about ions could be found. Monomer was assumed due to missing information. DusA accounts for about half of the 5,6-dihydrouridine modification observed in wild-type cellular tRNA, and DusB and DusC together account for the other half [144].
	[144,145]

	EF-G_FORM
	EF-G formation (GDP binding)
	1 FusA_mono + 1 gtp + 1 h2o + 1 mg2 --> 1 EF-G.GDP + 1 h + 1 pi
	irreversible
	Protein complex formation
	Zavialov et al. reported that the free EF-G in the cell is likely to be in the GDP-bound form [146]. 
	[146-148]

	EF-TU_FORM1a
	EF-TU formation 1 (Ser1 acetylation,b3339)
	1 AcT_EF-TU + 1 TufA_mono + 1 accoa --> 1 AcT_EF-TU_cplx_a
	irreversible
	Protein complex formation
	
	[42,149-151]

	EF-TU_FORM1b
	EF-TU formation 1 (Ser1 acetylation,b3980)
	1 AcT_EF-TU + 1 TufB_mono + 1 accoa --> 1 AcT_EF-TU_cplx_b
	irreversible
	Protein complex formation
	
	[42,149-151]

	EF-TU_FORM2a
	EF-TU formation 2 (Ser1 acetylation,b3339)
	1 AcT_EF-TU_cplx_a --> 1 AcT_EF-TU_inact + 1 coa + 1 pEF-TU_ac_a
	irreversible
	Protein complex formation
	
	[42,149-151]

	EF-TU_FORM2b
	EF-TU formation 2 (Ser1 acetylation,b3980)
	1 AcT_EF-TU_cplx_b --> 1 AcT_EF-TU_inact + 1 coa + 1 pEF-TU_ac_b
	irreversible
	Protein complex formation
	
	[42,149-151]

	EF-TU_FORM3a
	EF-TU formation 3 (Lys56 methylation,b3339)
	1 MeT_EF-TU + 1 amet + 1 pEF-TU_ac_a --> 1 MeT_EF-TU_cplx_a
	irreversible
	Protein complex formation
	Noort et al. reported that the methylation of EF-Tu is correlated with E. coli’s growth rate [152]. They found monomethylation during logarithmic growth phase, while dimethyllation occurs during stationary phase.
	[42,149-154]

	EF-TU_FORM3b
	EF-TU formation 3 (Lys56 methylation,b3980)
	1 MeT_EF-TU + 1 amet + 1 pEF-TU_ac_b --> 1 MeT_EF-TU_cplx_b
	irreversible
	Protein complex formation
	Noort et al. reported that the methylation of EF-Tu is correlated with E. coli’s growth rate [152]. They found monomethylation during logarithmic growth phase, while dimethyllation occurs during stationary phase.
	[42,149-154]

	EF-TU_FORM4a
	EF-TU formation 4 (Lys56 methylation,b3339)
	1 MeT_EF-TU_cplx_a --> 1 MeT_EF-TU_inact + 1 ahcys + 1 h + 1 pEF-TU_me_a
	irreversible
	Protein complex formation
	Noort et al. reported that the methylation of EF-Tu is correlated with E. coli’s growth rate [152]. They found monomethylation during logarithmic growth phase, while dimethyllation occurs during stationary phase.
	[42,149-154]

	EF-TU_FORM4b
	EF-TU formation 4 (Lys56 methylation,b3980)
	1 MeT_EF-TU_cplx_b --> 1 MeT_EF-TU_inact + 1 ahcys + 1 h + 1 pEF-TU_me_b
	irreversible
	Protein complex formation
	Noort et al. reported that the methylation of EF-Tu is correlated with E. coli’s growth rate [152]. They found monomethylation during logarithmic growth phase, while dimethyllation occurs during stationary phase.
	[42,149-154]

	EF-TU_FORM5a
	EF-TU formation 5 (GDP binding,b3339)
	1 gtp + 1 h2o + 1 mg2 + 1 pEF-TU_me_a --> 1 EF-Tu.GDP + 1 h + 1 pi
	irreversible
	Protein complex formation
	
	[42,149-151,155]

	EF-TU_FORM5b
	EF-TU formation 5 (GDP binding,b3980)
	1 gtp + 1 h2o + 1 mg2 + 1 pEF-TU_me_b --> 1 EF-Tu.GDP + 1 h + 1 pi
	irreversible
	Protein complex formation
	Attention, this reaction is unbalanced since the formulae of EF-TU (b3339) and EF-TU (b3980) is slightly different. Choosed EF-TU (b3339) as working EF-TU formulae (without any reason). Both species have been observed. Only difference between both is the C-terminal Ser or Gly.
	[42,149-151,155]

	Eno_DIM
	Enolase dimerization
	2 Eno_mono <==> 1 Eno_dim
	reversible
	Protein complex formation
	
	[109-112]

	Era_DIM
	dimerization of era and GTP binding
	2 Era_mono + 2 gtp --> 1 Era_dim.GTP
	irreversible
	Protein complex formation
	It was concluded that the dimer can bind 2 GTP since each monomer subunit has its N-terminal GTPase domain. The protein is essential for growth [156]. The Km of the Era GTPase is 9.0 microM, and the maximum catalyzed rate of GTP hydrolyzed/min/mol of Era protein at 37 degrees C is 9.8 mmol. [157]
	[156-159]

	GlySQ_RS_TETRA
	glycine tRNA synthetase complex formation of 2 alpha subunits and 2 beta subunits
	2 GlyQ_mono + 2 GlyS_mono <==> 1 Gly_RS_tetra
	reversible
	Protein complex formation
	
	[16]

	GrpE_DIM
	GrpE dimerization (heat shock protein, b2614)
	2 GrpE_mono <==> 1 GrpE_dim
	reversible
	Protein complex formation
	
	[160-162]

	GroL_(14)_FORM
	Formation of (GroL)14
	2 GroL_hepta <==> 1 GroL_(14)
	reversible
	Protein complex formation
	Two GroL heptamers form a GroEL 14-mer.
	[163]

	GroL_hepta_FORM
	Formation of GroL heptamer
	7 GroL_mono <==> 1 GroL_hepta
	reversible
	Protein complex formation
	
	[163]

	GroS_hepta_FORM
	Formation of GroS heptamer
	7 GroS_mono <==> 1 GroS_hepta
	reversible
	Protein complex formation
	
	[163]

	HisS_RS_DIM
	dimerization of histidyl-tRNA synthetase
	2 HisS_mono <==> 1 His_RS_dim
	reversible
	Protein complex formation
	
	[17-19]

	hRNAP_FORM
	holo RNA polymerase formation
	2 RpoA_mono + 1 RpoB_mono + 1 RpoC_mono <==> 1 hRNAP
	reversible
	Protein complex formation
	
	
 ADDIN EN.CITE 
[44,164-169]


	IF1_RENAME
	translational initiation factor IF1 formation
	1 InfA_mono --> 1 IF1
	irreversible
	Protein complex formation
	
	[170-173]

	IF2_FORM
	translational initiation factor IF2 formation
	1 InfB_mono + 1 gtp + 1 h2o --> 1 IF2-GDP + 1 h + 1 pi
	irreversible
	Protein complex formation
	IF2-GDP was assumed to be the product of this reaction because it seems more likely than just the binding of GTP. Sacerdot et al. reported three different natural forms rasing from the same gene [174]. Apparently the presence of only one form is sufficient for growth but mutants are cold-sensitive [175]. For simplicity only one isoform was included.
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	IscS_DIM
	Dimerization of IscS
	2 IscS_mono + 2 pydx5p <==> 1 IscS_dim_S-H
	reversible
	Protein complex formation
	IscS needs pyridoxal-5-P. The active form is a dimer. The structure has been solved [64]. It was found that the lack of IscS leads to an overall decrease in the activity of a number of Fe-S proteins and results in a general growth defect. However, gene is not essential [64].
	[64]

	IscU_DIM
	IscU dimerization
	2 IscU_mono --> 1 IscU_dim_SH
	irreversible
	Protein complex formation
	IscU is a scaffold protein and acts as a dimer. HscA and HscB appear to modulate IscU activity [178-180] but were not included in model due to missing detailed mechanistic information.
	[53-55,178-180]

	IF3_FORM
	translational initiation factor IF3 formation
	1 InfC_mono --> 1 IF3
	irreversible
	Protein complex formation
	
	[171,173,181]

	LYSII_RS_DIM
	Lysyl-tRNA synthetase dimerization (inducible)
	2 LysU_mono <==> 1 LysII_RS_dim
	reversible
	Protein complex formation
	
	[23,24]

	LysS_RS_DIM
	lysyl-tRNA synthetase dimerization (constitutive, b2890)
	2 LysS_mono <==> 1 LysI_RS_dim
	reversible
	Protein complex formation
	There is no evidence for positive ions mediating the interaction (despite the presence of Mg2+ in the crystallization medium).
	[22]

	MiaA_DIM
	Dimerization of MiaA
	2 MiaA_mono <==> 1 MiaA_dim
	reversible
	Protein complex formation
	Experimental results showed that MiaA is a dimer rather than a monomer where each subunit is bound to each intact tRNA molecule at saturation [123]. Moore et al. concluded that protein is a monomer [124], but it seems that more evidence is for dimeric structure for catalytic active enzyme. One dimer is need to bind 1 tRNA [123]. Mg2+ is required 
 ADDIN EN.CITE 
[124,125]
. It was concluded that there is 1 Mg2+ per monomer. This amount corresponds to about 660 monomers of MiaA per cell and a cellular MiaA concentration of about 1.0 µM, where the volume of an E. coli cell was taken as 1.0 × 10-12 ml [123].
	
 ADDIN EN.CITE 
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	MetG_RS_DIM
	dimerization of Methionyl-tRNA synthetase
	2 MetG_mono <==> 1 Met_RS_dim
	reversible
	Protein complex formation
	
	[28,95,96]

	PheST_RS_TETRA
	formation of phenyl-tRNA synthetase (2 a;pha, 2 beta subunits)
	2 PheS_mono + 2 PheT_mono + 2 zn2 <==> 1 Phe_RS_tetra
	reversible
	Protein complex formation
	Mayaux and Blanquet reported 8 Zn2+ per protein complex [78], while Nureki et al reported only 2 Zn2+ [75]. Furthermore, Mayaux and Blanquet found the Zn2+ ions not strongly bound to protein complex [78]. Here, 2 Zn2+ were concluded to be bound to protein complex.
	[75,78,101]

	PNPase_TRIM
	PNPase trimerization
	3 Pnp_mono <==> 1 Pnp_trim
	reversible
	Protein complex formation
	No information essential metallo ions could be found. 
	[109,182,183]

	ProS_RS_DIM
	dimerization of Prolyl-tRNA synthetase
	2 ProS_mono <==> 1 Pro_RS_dim
	reversible
	Protein complex formation
	
	[30]

	QueF_DIM
	Dimerization of QueF
	2 QueF_mono <==> 1 QueF_dim
	reversible
	Protein complex formation
	
	[184]

	RF1_FORM1
	protein release factor RF1 formation1 (methylation)
	1 PrfA_mono + 1 PrmC_mono + 1 amet --> 1 PrmC_RF1_cplx
	irreversible
	Protein complex formation
	The deletion of this gene leads to very poor growth on rich media and abolsihes methylation of RF1 [185].
	[185-187]

	RF1_FORM2
	protein release factor RF1 formation2 (methylation)
	1 PrmC_RF1_cplx --> 1 PrmC_mono_inact + 1 RF1_mono_inact + 1 ahcys + 1 h
	irreversible
	Protein complex formation
	The deletion of this gene leads to very poor growth on rich media and abolsihes methylation of RF1 [185].
	[185-187]

	RF2_FORM1
	release factor 2 formation 1 (methylation of Gln252)
	1 PrfB_mono + 1 PrmC_mono + 1 amet <==> 1 PrmC_RF2_cplx
	reversible
	Protein complex formation
	The deletion of this gene leads to very poor growth on rich media and abolsihes methylation of RF1 [185].
	[185,187-190]

	RF2_FORM2
	protein release factor RF2 formation2 (methylation)
	1 PrmC_RF2_cplx --> 1 PrmC_mono_inact + 1 RF2_mono_inact + 1 ahcys + 1 h
	irreversible
	Protein complex formation
	The deletion of this gene leads to very poor growth on rich media and abolsihes methylation of RF1 [185].
	[185,187-190]

	RF3_FORM
	protein release factor RF3 formation
	1 PrfC_mono + 1 gtp + 1 h2o --> 1 RF3_mono.GDP + 1 h + 1 pi
	irreversible
	Protein complex formation
	The calculated molecular weight of matured protein does not fit with reported weight. However, no information could be found about post-translational modification.
	[171,191]

	RhlB_DIM
	RNA helicase RhlB dimerization
	2 RhlB_mono <==> 1 RhlB_dim
	reversible
	Protein complex formation
	The gene product catalyzea ATP consuming reaction. It is probably dimer or oligomer in the degradosome [132].
	[109,132,137]

	RlmB_DIM
	Dimerization of RlmB (b4180)
	2 RlmB_mono <==> 1 RlmB_dim
	reversible
	Protein complex formation
	The protein is a dimer. No ions were reported in crystal structure.
	[192]

	RNAP19_FORM
	RNA polymerase, sigma 19, formation
	1 FecI_mono + 1 hRNAP <==> 1 RNAP_19
	reversible
	Protein complex formation
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	RNAP24_FORM
	RNA polymerase, sigma 24, formation
	1 RpoE_mono + 1 hRNAP <==> 1 RNAP_24
	reversible
	Protein complex formation
	Cells with increased rpoE expression show enhanced cell lysis in early stationary phase. The rpoE induced expression was phase-specific for many genes [194].
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	RNAP28_FORM
	RNA polymerase, sigma 28, formation
	1 FliA_mono + 1 hRNAP <==> 1 RNAP_28
	reversible
	Protein complex formation
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	RNAP32_FORM
	RNA polymerase, sigma 32, formation
	1 RpoH_mono + 1 hRNAP <==> 1 RNAP_32
	reversible
	Protein complex formation
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	RNAP38_FORM
	RNA polymerase, sigma 38, formation
	1 RpoS_mono + 1 hRNAP <==> 1 RNAP_38
	reversible
	Protein complex formation
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	RNAP54_FORM
	RNA polymerase, sigma 54, formation
	1 RpoN_mono + 1 hRNAP <==> 1 RNAP_54
	reversible
	Protein complex formation
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	RNAP70_FORM
	RNA polymerase, sigma 70, formation
	1 RpoD_mono + 1 hRNAP <==> 1 RNAP_70
	reversible
	Protein complex formation
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	RNase_BN_DIM
	diemrization of ElaC_mono to form active RNase_BN
	2 ElaC_mono <==> 1 RNase_BN_dim
	reversible
	Protein complex formation
	Rnase BN aka Rnase Z. It is responsible for 3' maturation of tRNA.
	[97,98]

	RNase_E_TETRAM
	RNase E tetramerization
	4 Rne_mono + 2 zn2 <==> 1 RNase_E_tetra
	reversible
	Protein complex formation
	RNase E together with the other components of the degradosome seems to be also responsible for the rRNA decay (which is not included in model) [202]. 
	[109,202-204]

	RNase_G_DIM
	dimerization of Rng_mono to form active RNase_dim
	2 Rng_mono <==> 1 RNase_G_dim
	reversible
	Protein complex formation
	The protein is a dimer. No ions were reported.
	[205,206]

	RNase_Gen_FORMa
	formation of generic RNase (consists of can be done by RNase T, PH (both show highest act.), D (Rnd_mono), II (Rnb_mono), BN(BN has poor acitivity) - presence of only one out of these 5 RNase is sufficient for growth)
	1 RNase_T_dim --> 1 RNase_Gen
	irreversible
	Protein complex formation
	Rnase_Gen accounts for alternatively the following Rnases: RNase II, RNase D, RNase RNase BN, RNase T, RNase PH. Based on observation of [207] and [208] that one RNase is sufficient for the action.
	[207,208]

	RNase_Gen_FORMb
	formation of generic RNase (consists of can be done by RNase T, PH (both show highest act.), D (Rnd_mono), II (Rnb_mono), BN(BN has poor acitivity) - presence of only one out of these 5 RNase is sufficient for growth)
	1 Rnd_mono --> 1 RNase_Gen
	irreversible
	Protein complex formation
	Rnase_Gen accounts for alternatively the following Rnases: RNase II, RNase D, RNase RNase BN, RNase T, RNase PH. Based on observation of [207] and [208] that one RNase is sufficient for the action.
	[88,92,207,208]

	RNase_Gen_FORMc
	formation of generic RNase (consists of can be done by RNase T, PH (both show highest act.), D (Rnd_mono), II (Rnb_mono), BN(BN has poor acitivity) - presence of only one out of these 5 RNase is sufficient for growth)
	1 RNase_PH --> 1 RNase_Gen
	irreversible
	Protein complex formation
	b3643 is a pseudogen based on Riley annotation andf thus not produced in the reconstruction. Rnase_Gen accounts for alternatively the following Rnases: RNase II, RNase D, RNase RNase BN, RNase T, RNase PH. Based on observation of [207] and [208] that one RNase is sufficient for the action.
	[93,207,208]

	RNase_Gen_FORMd
	formation of generic RNase (consists of can be done by RNase T, PH (both show highest act.), D (Rnd_mono), II (Rnb_mono), BN(BN has poor acitivity) - presence of only one out of these 5 RNase is sufficient for growth)
	1 Rnb_mono --> 1 RNase_Gen
	irreversible
	Protein complex formation
	Rnase_Gen accounts for alternatively the following Rnases: RNase II, RNase D, RNase RNase BN, RNase T, RNase PH (?). Based on observation of [207] and [208] that 1 Rnase is sufficient for the action
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	RNase_Gen_FORMe
	formation of generic RNase (consists of can be done by RNase T, PH (both show highest act.), D (Rnd_mono), II (Rnb_mono), BN(BN has poor acitivity) - presence of only one out of these 5 RNase is sufficient for growth)
	1 RNase_BN_dim --> 1 RNase_Gen
	irreversible
	Protein complex formation
	Rnase_Gen accounts for alternatively the following Rnases: RNase II, RNase D, RNase RNase BN, RNase T, RNase PH (?) . Based on observation of 8422961 - (Reuven and Deutscher '93.143-8) and 1400219 - (Kelly and Deutscher '92.6682-4) that 1 Rnase is suffificient for the action
	[97,98,207,208]

	RNase_III_DIM
	RNase III dimerization
	2 Rnc_mono <==> 1 RNase_III_dim
	reversible
	Protein complex formation
	RNase III was found to be a dimer. It requires Mg2+.
	[104,105]

	RNase_P_FORM
	formation of active RNase P
	1 RnpA_mono + 1 RnpB_RNA + 2 mg2 <==> 1 RNase_P_cplx
	reversible
	Protein complex formation
	RNase P needs at least 2 divalent cations (preferentially Mg2+) for catalytic activity (Rnp):[210-212]
	[210-215]

	RNase_T_DIM
	dimerization of Rnt_mono to form active RNase T
	2 Rnt_mono <==> 1 RNase_T_dim
	reversible
	Protein complex formation
	Rnase T is responsible for tRNA turn-over. It has DEDD motif in sequence hence it can bind 4 Mg2+.
	[86-91]

	RP_L15_FORM
	Ribosomal protein L15 formation
	1 RplO_mono + 1 spmd --> 1 RplO_mono_spmd
	irreversible
	Protein complex formation
	
	[216-218]

	RP_L17_FORM
	Ribosomal protein L17 formation
	1 RplQ_mono + 1 spmd --> 1 RplQ_mono_spmd
	irreversible
	Protein complex formation
	
	[216-218]

	RP_L18_FORM
	Ribosomal protein L18 formation
	1 RplR_mono + 1 spmd --> 1 RplR_mono_spmd
	irreversible
	Protein complex formation
	Change et al report the methylation of rplR 4616944 [219] but not Arnold and Reilly 10094780 [216]. Thus the protein was not methylated in the model.
	[216-219]

	RP_L2_FORM
	Ribosomal protein L2 formation
	1 RplB_mono + 1 spmd --> 1 RplB_mono_spmd
	irreversible
	Protein complex formation
	Only those ribosomal proteins with highest label were included in complex C (ribosome, tRNA, mRNA and translation factors) [217]
	[216-218]

	RP_L3_FORM2
	Ribosomal protein L3 formation (2)
	1 PrmB_rpL3_cplx + 1 spmd --> 1 PrmB_mono_inact + 1 RplC_mono_me_spmd + 1 ahcys + 1 h
	irreversible
	Protein complex formation
	Only those ribosomal proteins with highest label were included in complex C (ribosome, tRNA, mRNA and translation factors) [217]
	[216,217,220,221]

	RP_L6_FORM
	Ribosomal protein L6 formation
	1 RplF_mono + 1 spmd --> 1 RplF_mono_spmd
	irreversible
	Protein complex formation
	Only those ribosomal proteins with highest label were included in complex C (ribosome, tRNA, mRNA and translation factors) [217]
	[216-218]

	RP_L7/12_FORM
	dimer L7/L12 formation
	1 RplL_mono_ac + 1 RplL_mono_me --> 1 rpL7/12
	irreversible
	Protein complex formation
	Only those ribosomal proteins with highest label were included in complex C (ribosome, tRNA, mRNA and translation factors) [217]
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	RP_S3_FORM
	Ribosomal protein S3 formation
	1 RpsC_mono + 1 spmd --> 1 RpsC_mono_spmd
	irreversible
	Protein complex formation
	Only those ribosomal proteins with highest label were included in complex C (ribosome, tRNA, mRNA and translation factors) [217]
	[216,217,228]

	RP_S4_FORM
	Ribosomal protein S4 formation
	1 RpsD_mono + 1 spmd --> 1 RpsD_mono_spmd
	irreversible
	Protein complex formation
	Only those ribosomal proteins with highest label were included in complex C (ribosome, tRNA, mRNA and translation factors) [217]
	[216,217,228]

	RrmA_DIM
	Dimerization of RrmA (23S rRNA m1G745 methyltransferase (b1822))
	2 RrmA_mono <==> 1 RrmA_dim
	reversible
	Protein complex formation
	
	[94]

	SelA_FORM
	formation of SelA decamer (contains 1 pyridoxal-5-phosphate per monomer subunit)
	10 SelA_mono + 5 pydx5p <==> 1 SelA_deca
	reversible
	Protein complex formation
	
	[229]

	SerS_RS_DIM
	seryl-tRNA synthetase dimerization
	2 SerS_mono <==> 1 Ser_RS_dim
	reversible
	Protein complex formation
	No evidence could be found for the presence of metallo ions in seryl-tRNA synthetase. However, the Thermogata has a Mg2+ ion in the active site [230].
	[31,230-232]

	TadA_DIM
	Dimerization of TadA
	2 TadA_mono <==> 1 TadA_dim
	reversible
	Protein complex formation
	The catalytic site, carring out the deaminase function, of this protein family (ADAR) has 3 zn2+ binding sites [102]. The crystal strucutre of S. Aureus of tadA contained 2 Zn2+ (per homodimer) however Losey et al. did not specify the Zn2+ presence in the paper [103]. It was conluced that TadA is a homodimer in E. coli with 2 Zn2+.
	[102,103]

	Orn_DIM
	TEMP_Orn_dim
	2 Orn_mono --> 1 Orn_dim
	irreversible
	Protein complex formation
	
	[233]

	Rho_HEXA
	TEMP_RHO
	6 Rho_mono + 3 atp + 3 mg2 --> 1 Rho_hexa
	irreversible
	Protein complex formation
	Rho is a hexamer which had no ions in the crystal structure. It is likely that Mg-ATP rather than ATP is used for reaction.
	[234-239]

	Tgt_TRIM
	Trimerization of Tgt
	3 Tgt_mono <==> 1 Tgt_trim
	reversible
	Protein complex formation
	A zinc binding site has been identified (0.8 mol of zinc/mol of subunit) [80].
	[80,81]

	Tgt_trim_DIM
	Dimerization of 2 Tgt_trim
	2 Tgt_trim <==> 1 Tgt_hexa
	reversible
	Protein complex formation
	Tgt is a dimer of a trimer. E. coli’s Tgt is normally expressed at very low levels (approximately 1 mg from 500 g cells) [81].
	[81]

	ThrS_RS_DIM
	dimerization of threonyl-tRNA synthetase
	2 ThrS_mono <==> 1 Thr_RS_dim
	reversible
	Protein complex formation
	
	[33,75]

	transGroES_FORM
	formation of trans GroES
	1 GroS_hepta --> 1 transGroES_hepta
	irreversible
	Protein complex formation
	Modeling reactions only. Since there is a cis and a trans version of GroES (just to distingish their binding to GroEL). Both proteins are identical and interchangible. (see cis/transGroES_CONV)
	

	TrmD_DIM
	Dimerization of TrmD
	2 TrmD_mono <==> 1 TrmD_dim
	reversible
	Protein complex formation
	tRNA-(m1G)methyltransferase is presence with approximately 80 molecules/genome in a glucose minimal culture [240]. The trmD gene has a codon usage typical for a protein made in low amount in accordance with the low number of tRNA-(m1G) methyltransferase molecules found in the cell. The purified protein that correspond to a monomer rather than a dimer [241]. However, the crystal structure of the E.coli protein showed a dimer with no ions in [242]
	[240-242,243 ,244,245]

	TrmE_DIM
	Dimerization of TrmE
	2 TrmE_mono <==> 1 TrmE_dim
	reversible
	Protein complex formation
	The Thermogata [246] as well as the E. coli [247] protein has been found to be a dimer
	[246,247]

	TrmH_DIM
	Dimerization of TrmH
	2 TrmH_mono <==> 1 TrmH_dim
	reversible
	Protein complex formation
	TrmH is dimer in Thermus thermophilus 
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. Based on the proposed mechanism in this paper, the protein it should be a dimer (1 tRNA per dimer). TrmH is part of the SpoU protein family. TrmD and RlmB, 2 other E.coli prot of this family, have been shown to be dimers. Given this evidence a dimer was concluded for TrmH.
	[248,249]

	TrpS_RS_DIM
	dimerization of Tryptophanyl-tRNA synthetase
	2 TrpS_mono <==> 1 Trp_RS_dim
	reversible
	Protein complex formation
	
	[250]

	TruA_DIM
	Dimerization of TruA
	2 TruA_mono <==> 1 TruA_dim
	reversible
	Protein complex formation
	
	[251]

	TyrS_RS_DIM
	dimerization of tyrosyl-tRNA synthetase
	2 TyrS_mono <==> 1 Tyr_RS_dim
	reversible
	Protein complex formation
	
	[17,21,37,38]

	YbbB_DIM
	dimerization of YbbB
	2 YbbB_mono <==> 1 YbbB_dim
	reversible
	Protein complex formation
	
	[252]

	YheLMN_FORM
	formation of YheLMN (2*YheL,2*YheM,2*YheN)
	2 YheL_mono + 2 YheM_mono + 2 YheN_mono <==> 1 YheLMN_cplx
	reversible
	Protein complex formation
	PDBID: 2D1P. tusB=yheL=b3343; tusC=yheM=b3344; tusD=yheN=b3345
	[253,254]

	b0049_fold_spon
	b0049_m folding: spontanous
	1 b0049_m --> 1 ApaH_mono
	irreversible
	Protein Folding
	
	[255]

	b0050_fold_spon
	b0050_m folding: spontanous
	1 b0050_m --> 1 ApaG_mono
	irreversible
	Protein Folding
	
	[255]

	b0051_fold_spon
	b0051_m folding: spontanous
	1 b0051_m --> 1 KsgA_mono
	irreversible
	Protein Folding
	KsgA is a monomer. No ions were reported.
	[255,256]

	b0052_fold_spon
	b0052_m folding: spontanous
	1 b0052_m --> 1 PdxA_mono
	irreversible
	Protein Folding
	
	[255]

	b0058_fold_spon
	b0058_m folding: spontanous
	1 b0058_m --> 1 RluA_mono
	irreversible
	Protein Folding
	RluA was assumed to be a monomer. The enzyme has no dependence on Mg2+.
	[257,258]

	b0168_fold_spon
	b0168_m folding: spontanous
	1 b0168_m_Fe --> 1 Map_mono
	irreversible
	Protein Folding
	
	[79,259]

	b0170_fold_GroEL/ES_1
	b0170_m folding: GroEL/ES mediated; polypeptide is going in GroEL/ES complex
	1 GroEL.(7)ADP.cisGroES + 7 atp + 1 b0170_m + 1 transGroES_hepta --> 7 adp + 1 b0170_m_GroEL.(7)ATP.transGroES + 1 cisGroES_hepta
	irreversible
	Protein Folding
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. In the crystal structure no ions were reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP [43]. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts.
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	b0170_fold_GroEL/ES_2
	b0170_m folding: GroEL/ES mediated; folding of polypeptide under ATP hydrolysis
	1 b0170_m_GroEL.(7)ATP.transGroES + 7 h2o --> 1 Tsf_GroEL.(7)ADP.transGroES + 7 h + 7 pi
	irreversible
	Protein Folding
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. In the crystal structure no ions were reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP [43]. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts.
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	b0170_fold_GroEL/ES_3
	b0170_m folding: GroEL/ES mediated; release of native protein
	1 Tsf_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 Tsf_mono
	irreversible
	Protein Folding
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. In the crystal structure no ions were reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP [43]. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts.
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	b0170_fold_KJE_1
	b0170_m folding: KJE mediated
	1 DnaJ_dim + 1 DnaK_mono.ATP + 1 b0170_m <==> 1 b0170_m_DnaKJ_complex
	reversible
	Protein Folding
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. In the crystal structure no ions were reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP [43]. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts.
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	b0170_fold_KJE_2
	b0170_m folding: KJE mediated
	1 GrpE_dim + 1 b0170_m_DnaKJ_complex + 1 h2o --> 1 DnaJ_dim_inact + 1 Tsf_DnaK_GrpE_complex + 1 adp + 1 h + 1 pi
	irreversible
	Protein Folding
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. In the crystal structure no ions were reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP [43]. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts.
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	b0170_fold_KJE_3
	b0170_m folding: KJE mediated
	1 Tsf_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 Tsf_mono
	irreversible
	Protein Folding
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. In the crystal structure no ions were reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP [43]. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts.
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	b0170_fold_spon
	b0170_m folding: spontanous
	1 b0170_m --> 1 Tsf_mono
	irreversible
	Protein Folding
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. In the crystal structure no ions were reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP [43]. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts.
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	b0172_fold_GroEL/ES_3
	b0172_m folding: GroEL/ES mediated; release of native protein
	1 Rrf_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 Rrf_mono
	irreversible
	Protein Folding
	
	[260,262]

	b0172_fold_KJE_3
	b0172_m folding: KJE mediated
	1 Rrf_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 Rrf_mono
	irreversible
	Protein Folding
	
	[261,262]

	b0172_fold_spon
	b0172_m folding: spontanous
	1 b0172_m --> 1 Rrf_mono
	irreversible
	Protein Folding
	
	[262]

	b0405_fold_spon
	b0405_m folding: spontanous
	1 b0405_m --> 1 QueA_mono
	irreversible
	Protein Folding
	
	[263]

	b0406_fold_spon
	b0406_m folding: spontanous
	1 b0406_m_Zn --> 1 Tgt_mono
	irreversible
	Protein Folding
	
	[264,265]

	b0416_fold_spon
	b0416_m folding: spontanous
	1 b0416_m --> 1 NusB_mono
	irreversible
	Protein Folding
	NusB is a monomer. No ions were reported in the crystal structure.
	[266,267]

	b0436_fold_GroEL/ES_3
	b0436_m folding: GroEL/ES mediated; release of native protein
	1 Tig_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 Tig_mono
	irreversible
	Protein Folding
	The trigger factor binds to ribosome in 1:1 stoichiometric, however, the free trigger factor is a homodimer, and seems to have additional (chaperone) function - see Liu et al. For details. The action of the dimeric trigger factor is not included in the reconstruction. In the E. coli cytosol, nascent polypeptides interact first with trigger factor (TF) [268-270], that binds to the ribosome at proteins L23/L29 near the polypeptide exit site ([271,272]. Thus, TF displayed its shielding function only in its ribosome-bound state and specifically for nascent chains still connected to the peptidyltransferase center [273]. The function of TF: TF happens to be at the exit tunnel of ribosome (near L23); it has naturally low affinity to nascent polypeptide, however, when bound to rib it can interact with polypeptide and protect it from protease digestion (degradation). Nascent polypeptide (unfolded) that leaves ribosome is not longer TF associated, and thus not protected by TF for degradation
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	b0661_fold_spon
	b0661_m folding: spontanous
	1 b0661_m_FeS --> 1 MiaB_mono
	irreversible
	Protein Folding
	MiaB is a monomer with a [4Fe-4S] cluster. b0661 is transcribed from a monocistronic operon with rho-independent termination.
	[67,278]

	b0680_fold_KJE_1
	b0680_m folding: KJE mediated
	1 DnaJ_dim + 1 DnaK_mono.ATP + 1 b0680_m <==> 1 b0680_m_DnaKJ_complex
	reversible
	Protein Folding
	It is assumed that the GlnS assembles before tRNA binding.
	[14,15,261]

	b0680_fold_KJE_2
	b0680_m folding: KJE mediated
	1 GrpE_dim + 1 b0680_m_DnaKJ_complex + 1 h2o --> 1 DnaJ_dim_inact + 1 GlnS_DnaK_GrpE_complex + 1 adp + 1 h + 1 pi
	irreversible
	Protein Folding
	It is assumed that the GlnS assembles before tRNA binding.
	[14,15,261]

	b0680_fold_KJE_3
	b0680_m folding: KJE mediated
	1 GlnS_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GlnS_mono + 1 GrpE_dim_inact
	irreversible
	Protein Folding
	It is assumed that the GlnS assembles before tRNA binding.
	[14,15,261]

	b0680_fold_spon
	b0680_m folding: spontanous
	1 b0680_m --> 1 GlnS_mono
	irreversible
	Protein Folding
	It is assumed that the GlnS assembles before tRNA binding.
	[15]

	b0884_fold_spon
	b0884_m folding: spontanous
	1 b0884_m --> 1 InfA_mono
	irreversible
	Protein Folding
	InfA is a monomer. No ions were reported
	[170]

	b1066_fold_GroEL/ES_3
	b1066_m folding: GroEL/ES mediated; release of native protein
	1 RimJ_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 RimJ_mono
	irreversible
	Protein Folding
	
	[260,279]

	b1084_fold_spon
	b1084_m folding: spontanous
	1 b1084_m --> 1 Rne_mono
	irreversible
	Protein Folding
	
	[280]

	b1114_fold_KJE_3
	b1114_m folding: KJE mediated
	1 Mfd_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 Mfd_mono
	irreversible
	Protein Folding
	1 Mg2+ in ATP-binding pocket [84] Mfd will be included as monomer, without any atp but 1 Mg2+.
	[84,261]

	b1114_fold_spon
	b1114_m folding: spontanous
	1 b1114_m_Mg --> 1 Mfd_mono
	irreversible
	Protein Folding
	1 Mg2+ in ATP-binding pocket [84] Mfd will be included as monomer, without any atp but 1 Mg2+.
	[84]

	b1135_fold_spon
	b1135_m folding: spontanous
	1 b1135_m --> 1 YmfC_mono
	irreversible
	Protein Folding
	aka rluE
	[281]

	b1211_fold_spon
	b1211_m folding: spontanous
	1 b1211_m --> 1 PrfA_mono
	irreversible
	Protein Folding
	PrfA is a monomer based on measured molecular weight.
	[282]

	b1212_fold_spon
	b1212_m folding: spontanous
	1 b1212_m --> 1 PrmC_mono
	irreversible
	Protein Folding
	PrmC is a monomer. The deletion of this gene leads to very poor growth on rich media and abolsihes methylation of RF1 [185]
	[185,186]

	b1269_fold_GroEL/ES_3
	b1269_m folding: GroEL/ES mediated; release of native protein
	1 RluB_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 RluB_mono
	irreversible
	Protein Folding
	
	[260,281]

	b1286_fold_spon
	b1286_m folding: spontanous
	1 b1286_m_Mg --> 1 Rnb_mono
	irreversible
	Protein Folding
	Rnb is a monomer ([85,283]). It binds Mg2+ ([85]).
	[85,209,283]

	b1427_fold_GroEL/ES_3
	b1427_m folding: GroEL/ES mediated; release of native protein
	1 RimL_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 RimL_mono
	irreversible
	Protein Folding
	
	[260,284]

	b1427_fold_KJE_3
	b1427_m folding: KJE mediated
	1 RimL_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 RimL_mono
	irreversible
	Protein Folding
	
	[261,284]

	b1652_fold_spon
	b1652_m folding: spontanous
	1 b1652_m_Mg --> 1 Rnt_mono
	irreversible
	Protein Folding
	
	[86-90]

	b1718_fold_GroEL/ES_3
	b1718_m folding: GroEL/ES mediated; release of native protein
	1 InfC_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 InfC_mono
	irreversible
	Protein Folding
	
	[181,260]

	b1718_fold_KJE_3
	b1718_m folding: KJE mediated
	1 InfC_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 InfC_mono
	irreversible
	Protein Folding
	
	[181,261]

	b1718_fold_spon
	b1718_m folding: spontanous
	1 b1718_m --> 1 InfC_mono
	irreversible
	Protein Folding
	
	[181]

	b1804_fold_spon
	b1804_m folding: spontanous
	1 b1804_m_Mg --> 1 Rnd_mono
	irreversible
	Protein Folding
	Rnd seems to be a monomer, 5 divalent cations seems to be needed ([88,92].
	[88,92,93]

	b1822_fold_spon
	b1822_m folding: spontanous
	1 b1822_m_Zn --> 1 RrmA_mono
	irreversible
	Protein Folding
	RrmA is a dimer with 2 Zn2+ ions per dimer
	[94]

	b1922_fold_spon
	b1922_m folding: spontanous
	1 b1922_m --> 1 FliA_mono
	irreversible
	Protein Folding
	
	[196]

	b2183_fold_spon
	b2183_m folding: spontanous
	1 b2183_m --> 1 RsuA_mono
	irreversible
	Protein Folding
	RsuA is a monomer. The N’terminal methionine is present in matured protein.
	[285,286]

	b2268_fold_spon
	b2268_m folding: spontanous
	1 b2268_m_Zn --> 1 ElaC_mono
	irreversible
	Protein Folding
	
	[97,98]

	b2318_fold_spon
	b2318_m folding: spontanous
	1 b2318_m --> 1 TruA_mono
	irreversible
	Protein Folding
	
	[287]

	b2330_fold_spon
	b2330_m folding: spontanous
	1 b2330_m --> 1 PrmB_mono
	irreversible
	Protein Folding
	
	[185]

	b2530_fold_GroEL/ES_3
	b2530_m folding: GroEL/ES mediated; release of native protein
	1 IscS_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 IscS_mono
	irreversible
	Protein Folding
	
	[260,288]

	b2530_fold_KJE_3
	b2530_m folding: KJE mediated
	1 IscS_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 IscS_mono
	irreversible
	Protein Folding
	
	[288]

	b2559_fold_spon
	b2559_m folding: spontanous
	1 b2559_m_Zn --> 1 TadA_mono
	irreversible
	Protein Folding
	TadA is a dimer. The protein is essential.
	[102]

	b2594_fold_spon
	b2594_m folding: spontanous
	1 b2594_m_Mg --> 1 RluD_mono
	irreversible
	Protein Folding
	RluD is essential for normal growth. No ions were reported in crystal structure [106], but necessity of Mg2+ was reported in experimental study. 1 Mg2+ per monomer was concluded [107]. 
	[106,107]

	b2607_fold_GroEL/ES_3
	b2607_m folding: GroEL/ES mediated; release of native protein
	1 TrmD_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 TrmD_mono
	irreversible
	Protein Folding
	
	[244,260,289,290]

	b2608_fold_GroEL/ES_3
	b2608_m folding: GroEL/ES mediated; release of native protein
	1 RimM_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 RimM_mono
	irreversible
	Protein Folding
	RimM does not appear to be required for wild-type 16S rRNA processing [291]. Since no information was available a monomer was assumed.
	[260,291,292]

	b2608_fold_KJE_3
	b2608_m folding: KJE mediated
	1 RimM_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 RimM_mono
	irreversible
	Protein Folding
	RimM does not appear to be required for wild-type 16S rRNA processing [291]. Since no information was available a monomer was assumed.
	[261,291,292]

	b2745_fold_spon
	b2745_m folding: spontanous
	1 b2745_m --> 1 TruD_mono
	irreversible
	Protein Folding
	TruD is a monomer. No ions were reported
	[293-295]

	b2779_fold_GroEL/ES_3
	b2779_m folding: GroEL/ES mediated; release of native protein
	1 Eno_GroEL.(7)ADP.transGroES --> 1 Eno_mono + 1 GroEL.(7)ADP.transGroES
	irreversible
	Protein Folding
	
	[136,260]

	b2779_fold_KJE_3
	b2779_m folding: KJE mediated
	1 Eno_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 Eno_mono + 1 GrpE_dim_inact
	irreversible
	Protein Folding
	
	[136,261]

	b2779_fold_spon
	b2779_m folding: spontanous
	1 b2779_m_Mg --> 1 Eno_mono
	irreversible
	Protein Folding
	
	[136]

	b2785_fold_spon
	b2785_m folding: spontanous
	1 b2785_m_FeS --> 1 RumA_mono
	irreversible
	Protein Folding
	RumA is a monomer with a [4Fe-4S] cluster.
	[71,296]

	b2791_fold_spon
	b2791_m folding: spontanous
	1 b2791_m --> 1 YqcB_mono
	irreversible
	Protein Folding
	aka TruC
	[281]

	b2891_fold_spon
	b2891_m folding: spontanous
	1 b2891_m --> 1 PrfB_mono
	irreversible
	Protein Folding
	PrfB is a monomer. No ions were reported in crystal structure.
	[188,282]

	b2946_fold_spon
	b2946_m folding: spontanous
	1 b2946_m --> 1 YggJ_mono
	irreversible
	Protein Folding
	aka RsmE. Since no information was available a monomer was assumed.
	[297]

	b2960_fold_GroEL/ES_3
	b2960_m folding: GroEL/ES mediated; release of native protein
	1 YggH_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 YggH_mono
	irreversible
	Protein Folding
	aka TrmB. The protein is not essential.
	[260,298]

	b3164_fold_GroEL/ES_3
	b3164_m folding: GroEL/ES mediated; release of native protein
	1 Pnp_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 Pnp_mono
	irreversible
	Protein Folding
	
	[183,260]

	b3164_fold_KJE_3
	b3164_m folding: KJE mediated
	1 Pnp_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 Pnp_mono
	irreversible
	Protein Folding
	
	[183,261]

	b3164_fold_spon
	b3164_m folding: spontanous
	1 b3164_m --> 1 Pnp_mono
	irreversible
	Protein Folding
	
	[183]

	b3166_fold_spon
	b3166_m folding: spontanous
	1 b3166_m --> 1 TruB_mono
	irreversible
	Protein Folding
	TruB is a monomer.
	[299]

	b3167_fold_spon
	b3167_m folding: spontanous
	1 b3167_m --> 1 RbfA_mono
	irreversible
	Protein Folding
	RbfA is a monomer. The ribosome-binding factor A (RbfA) from Escherichia coli is a cold-shock adaptation protein that is essential for bacterial growth at low (10–20 °C) temperatures [300].RbfA facilitates the ribosome assembly [292]. The E. coli RbfA appears to be essential for efficient processing of 16 S rRNA and important for the maturation/assembly of the 30 S ribosomal subunits under cold-shock conditions [292].
	[292,300]

	b3168_fold_GroEL/ES_3
	b3168_m folding: GroEL/ES mediated; release of native protein
	1 InfB_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 InfB_mono
	irreversible
	Protein Folding
	
	[174,260]

	b3168_fold_KJE_3
	b3168_m folding: KJE mediated
	1 InfB_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 InfB_mono
	irreversible
	Protein Folding
	
	[174,261]

	b3169_fold_spon
	b3169_m folding: spontanous
	1 b3169_m --> 1 NusA_mono
	irreversible
	Protein Folding
	NusA is a monomer. No ions were reported in the Mycobacterium tuberculosis protein (1K0R)
	[301]

	b3179_fold_spon
	b3179_m folding: spontanous
	1 b3179_m --> 1 RrmJ_mono
	irreversible
	Protein Folding
	
	[302]

	b3181_fold_GroEL/ES_3
	b3181_m folding: GroEL/ES mediated; release of native protein
	1 GreA_GroEL.(7)ADP.transGroES --> 1 GreA_mono + 1 GroEL.(7)ADP.transGroES
	irreversible
	Protein Folding
	GreA is a monomer.
	[260,303]

	b3181_fold_KJE_3
	b3181_m folding: KJE mediated
	1 GreA_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GreA_mono + 1 GrpE_dim_inact
	irreversible
	Protein Folding
	GreA is a monomer.
	[261,303]

	b3247_fold_spon
	b3247_m folding: spontanous
	1 b3247_m --> 1 Rng_mono
	irreversible
	Protein Folding
	Rng is a dimer. No ions were reported.
	[205,206]

	b3258_fold_spon
	b3258_m folding: spontanous
	1 b3258_m --> 1 PanF_mono
	irreversible
	Protein Folding
	
	[304]

	b3259_fold_spon
	b3259_m folding: spontanous
	1 b3259_m --> 1 PrmA_mono
	irreversible
	Protein Folding
	The methylation seems to be dispensable,since Vanet et al. find the prmA null mutant perfectly viable [305]. 
	[304,305]

	b3289_fold_spon
	b3289_m folding: spontanous
	1 b3289_m --> 1 RsmB_mono
	irreversible
	Protein Folding
	RsmB is a monomer. No ions were reported.
	[306]

	b3295_fold_GroEL/ES_3
	b3295_m folding: GroEL/ES mediated; release of native protein
	1 RpoA_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 RpoA_mono
	irreversible
	Protein Folding
	
	[165,166,260,307,308]

	b3295_fold_KJE_3
	b3295_m folding: KJE mediated
	1 RpoA_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 RpoA_mono
	irreversible
	Protein Folding
	
	[261,307,308]

	b3295_fold_spon
	b3295_m folding: spontanous
	1 b3295_m --> 1 RpoA_mono
	irreversible
	Protein Folding
	
	[307,308]

	b3296_fold_spon
	b3296_m folding: spontanous
	1 b3296_m --> 1 RpsD_mono
	irreversible
	Protein Folding
	
	[307,308]

	b3297_fold_spon
	b3297_m folding: spontanous
	1 b3297_m --> 1 RpsK_mono
	irreversible
	Protein Folding
	
	[307,308]

	b3298_fold_spon
	b3298_m folding: spontanous
	1 b3298_m --> 1 RpsM_mono
	irreversible
	Protein Folding
	
	[307,308]

	b3311_fold_spon
	b3311_m folding: spontanous
	1 b3311_m --> 1 RpsQ_mono
	irreversible
	Protein Folding
	
	[307,308]

	b3339_fold_KJE_3
	b3339_m folding: KJE mediated
	1 TufA_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 TufA_mono
	irreversible
	Protein Folding
	At 2 doublings per hour: 8 molecules of EF-TU per ribosome [309]. At 0.22 doublings per hour: 14 molecules per ribosome [309].
	[150,261,309]

	b3339_fold_spon
	b3339_m folding: spontanous
	1 b3339_m --> 1 TufA_mono
	irreversible
	Protein Folding
	At 2 doublings per hour: 8 molecules of EF-TU per ribosome [309]. At 0.22 doublings per hour: 14 molecules per ribosome [309].
	[150,309]

	b3406_fold_spon
	b3406_m folding: spontanous
	1 b3406_m --> 1 GreB_mono
	irreversible
	Protein Folding
	GreB is a monomer.
	[310]

	b3590_fold_spon
	b3590_m folding: spontanous
	1 b3590_m --> 1 SelB_mono
	irreversible
	Protein Folding
	
	[311]

	b3651_fold_GroEL/ES_3
	b3651_m folding: GroEL/ES mediated; release of native protein
	1 TrmH_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 TrmH_mono
	irreversible
	Protein Folding
	
	[249,260]

	b3651_fold_KJE_3
	b3651_m folding: KJE mediated
	1 TrmH_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 TrmH_mono
	irreversible
	Protein Folding
	
	[249,261]

	b3704_fold_spon
	b3704_m folding: spontanous
	1 b3704_m --> 1 RnpA_mono
	irreversible
	Protein Folding
	
	[214]

	b3887_fold_spon
	b3887_m folding: spontanous
	1 b3887_m_Zn --> 1 Dtd_mono
	irreversible
	Protein Folding
	
	[312]

	b3965_fold_GroEL/ES_3
	b3965_m folding: GroEL/ES mediated; release of native protein
	1 TrmA_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 TrmA_mono
	irreversible
	Protein Folding
	TrmA gene is encoded by monocistronic operon. The gene is essential. TrmA is a monomer based on molecular weigth (42kDa) [313]. TrmA has no iron-sulfur cluster : [70].
	[70,260,313-315]

	b3980_fold_KJE_3
	b3980_m folding: KJE mediated
	1 TufB_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 TufB_mono
	irreversible
	Protein Folding
	At 2 doublings per hour: 8 molecules of EF-TU per ribosome [309]. At 0.22 doublings per hour: 14 molecules per ribosome [309].
	[150,261,309]

	b3980_fold_spon
	b3980_m folding: spontanous
	1 b3980_m --> 1 TufB_mono
	irreversible
	Protein Folding
	At 2 doublings per hour: 8 molecules of EF-TU per ribosome [309]. At 0.22 doublings per hour: 14 molecules per ribosome [309].
	[150,309]

	b4022_fold_spon
	b4022_m folding: spontanous
	1 b4022_m --> 1 YjbC_mono
	irreversible
	Protein Folding
	aka rluF
	[281]

	b4170_fold_spon
	b4170_m folding: spontanous
	1 b4170_m --> 1 MutL_mono
	irreversible
	Protein Folding
	
	[316]

	b4171_fold_spon
	b4171_m folding: spontanous
	1 b4171_m_Mg --> 1 MiaA_mono
	irreversible
	Protein Folding
	
	[124,127,316]

	b4180_fold_spon
	b4180_m folding: spontanous
	1 b4180_m --> 1 RlmB_mono
	irreversible
	Protein Folding
	RlmB is a dimer. No ions were reported.
	[192]

	b4373_fold_spon
	b4373_m folding: spontanous
	1 b4373_m --> 1 RimI_mono
	irreversible
	Protein Folding
	
	[279]

	b4375_fold_KJE_3
	b4375_m folding: KJE mediated
	1 PrfC_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 PrfC_mono
	irreversible
	Protein Folding
	
	[191,261]

	b4375_fold_spon
	b4375_m folding: spontanous
	1 b4375_m --> 1 PrfC_mono
	irreversible
	Protein Folding
	
	[191]

	cis/transGroES_CONV
	conversion of cisGroES to transGroES
	1 cisGroES_hepta <==> 1 transGroES_hepta
	reversible
	Protein Folding
	This reaction is in the model since the complete cycle of chaperonine GroEL/ES cannot be modeled as it happens as follow: GroEL 14-mer binds non-native polypeptide (to the trans cave), ATP and GroES bind to GroEL-pp, ATP hydrolysis happens. This leads to conformational changes in chaperonine, allowing the "binding" of another pp in the cis cave while the mewly created natively folded protein is still present in trans cave. ATP and GroES bind to cis site of GroEL, leading to release of native protein, ADP and trans GroES from complex. Hartl and Hayer-Hartl provide a very clear and comprehensive reaction mechanism in their review [317].
	[163,317-323]

	GroEL.(7)ADP.cisGroES_CONV
	conversion of GroEL.(7)ADP.cisGroES to GroEL.(7)ADP.ctransGroES
	1 GroEL.(7)ADP.cisGroES <==> 1 GroEL.(7)ADP.transGroES
	reversible
	Protein Folding
	This reaction is in the model since the complete cycle of chaperonine GroEL/ES cannot be modeled as it happens as follow: GroEL 14-mer binds non-native polypeptide (to the trans cave), ATP and GroES bind to GroEL-pp, ATP hydrolysis happens. This leads to conformational changes in chaperonine, allowing the "binding" of another pp in the cis cave while the mewly created natively folded protein is still present in trans cave. ATP and GroES bind to cis site of GroEL, leading to release of native protein, ADP and trans GroES from complex. Hartl and Hayer-Hartl provide a very clear and comprehensive reaction mechanism in their review [317].
	[163,317-323]

	GroEL.(7)ADP.cisGroES_FORM
	formation of ternary complex GroEL (14-mer), GroES (7-mer) and 7 ADP
	1 GroL_(14) + 7 adp + 1 cisGroES_hepta + 7 mg2 --> 1 GroEL.(7)ADP.cisGroES
	irreversible
	Protein Folding
	This reaction is in the model since the complete cycle of chaperonine GroEL/ES cannot be modeled as it happens as follow: GroEL 14-mer binds non-native polypeptide (to the trans cave), ATP and GroES bind to GroEL-pp, ATP hydrolysis happens. This leads to conformational changes in chaperonine, allowing the "binding" of another pp in the cis cave while the mewly created natively folded protein is still present in trans cave. ATP and GroES bind to cis site of GroEL, leading to release of native protein, ADP and trans GroES from complex. Hartl and Hayer-Hartl provide a very clear and comprehensive reaction mechanism in their review [317].
	[163,317-321,323]

	GroEL.(7)ADP.transGroES_FORM
	formation of ternary complex GroEL (14-mer), GroES (7-mer) and 7 ADP
	1 GroL_(14) + 7 adp + 7 mg2 + 1 transGroES_hepta --> 1 GroEL.(7)ADP.transGroES
	irreversible
	Protein Folding
	This reaction is in the model since the complete cycle of chaperonine GroEL/ES cannot be modeled as it happens as follow: GroEL 14-mer binds non-native polypeptide (to the trans cave), ATP and GroES bind to GroEL-pp, ATP hydrolysis happens. This leads to conformational changes in chaperonine, allowing the "binding" of another pp in the cis cave while the mewly created natively folded protein is still present in trans cave. ATP and GroES bind to cis site of GroEL, leading to release of native protein, ADP and trans GroES from complex. Hartl and Hayer-Hartl provide a very clear and comprehensive reaction mechanism in their review [317].
	[163,317-321,323]

	Era_RECHARGE
	recharging of Era
	1 Era_dim.GDP + 2 gtp --> 1 Era_dim.GTP + 2 gdp
	irreversible
	Ribosomal Assembly
	It was concluded that both GTP are used.
	

	Rib_30_ass1
	ribosomal subunit 30 S assembly 1 (21S)
	1 16S_rRNA + 1 Era_dim.GTP + 1 RbfA_mono + 1 RimM_mono + 1 RpsD_mono_spmd + 1 RpsE_mono_ac + 1 RpsF_mono_glu4 + 1 RpsG_mono + 1 RpsH_mono + 1 RpsI_mono + 1 RpsK_mono_me + 1 RpsL_mono_me + 1 RpsM_mono + 1 RpsO_mono + 1 RpsP_mono + 1 RpsQ_mono + 1 RpsR_mono_ac + 1 RpsS_mono + 1 RpsT_mono + 1 YrdC_mono + 2 h2o --> 1 RI_30
	irreversible
	Ribosomal Assembly
	Ribosome-binding factor A (RbfA) from Escherichia coli is a cold-shock adaptation protein that is essential for bacterial growth at low (10–20 °C) temperatures [300]. RbfA facilitates the ribosome assembly [292]. The E. coli RbfA appears to be essential for efficient processing of 16 S rRNA and important for the maturation/assembly of the 30 S ribosomal subunits under cold-shock conditions [292]. Era is essential for growth.
	
 ADDIN EN.CITE 
[44,156,291,292,300,324]


	Rib_30_ass2a
	ribosomal subunit 30 S assembly 2 (activation of RI_30, spontanous)
	1 RI_30 --> 1 Era_dim.GDP + 1 RI_30* + 1 RbfA_mono_inact + 1 RimM_mono_inact + 1 YrdC_mono_inact + 2 h + 2 pi
	irreversible
	Ribosomal Assembly
	There are two versions of this reaction: 1. the reaction has been observed to occur spontanously; however, 2. a factor (DnaK, b0014) is normally necessary.
	[156,291,292,300]

	Rib_30_ass2b_1
	ribosomal subunit 30 S assembly 2 (activation of RI_30, DnaK mediated)
	1 DnaJ_dim + 1 DnaK_mono.ATP + 1 RI_30 --> 1 DnaKJ_RI_30_cplx + 1 Era_dim.GDP + 1 RbfA_mono_inact + 1 RimM_mono_inact + 1 YrdC_mono_inact + 2 h + 2 pi
	irreversible
	Ribosomal Assembly
	
	[156,291,292,300]

	Rib_30_ass2b_2
	ribosomal subunit 30 S assembly 2 (activation of RI_30, DnaK mediated)
	1 DnaKJ_RI_30_cplx + 1 GrpE_dim + 1 h2o --> 1 DnaJ_dim_inact + 1 DnaK_GrpE_RI_30_complex + 1 adp + 1 h + 1 pi
	irreversible
	Ribosomal Assembly
	
	[156,291,292,300]

	Rib_30_ass3
	ribosomal subunit 30 S assembly 3
	1 RI_30* + 1 RpsA_mono + 1 RpsB_mono + 1 RpsC_mono_spmd + 1 RpsJ_mono + 1 RpsN_mono + 1 RpsU_mono + 1 Sra_mono + 60 mg2 --> 1 rib_30
	irreversible
	Ribosomal Assembly
	The number of Mg2+ per subunit was obtained from crystal structure 
 ADDIN EN.CITE 
[325]
. A number of crystal structures are available.
	


[173,324-332] ADDIN EN.CITE 

	Rib_50_ass1
	ribosomal subunit 50 S assembly 1
	1 23S_rRNA + 1 5S_rRNA + 1 RplA_mono + 1 RplB_mono_spmd + 1 RplC_mono_me_spmd + 1 RplD_mono + 1 RplE_mono + 1 RplI_mono + 1 RplJ_mono + 1 RplK_mono_me3 + 1 RplM_mono + 1 RplQ_mono_spmd + 1 RplS_mono + 1 RplT_mono + 1 RplU_mono + 1 RplV_mono + 1 RplW_mono + 1 RplX_mono + 1 RpmC_mono + 1 RpmG_mono_me + 1 RpmH_mono + 2 rpL7/12 --> 1 RI_50
	irreversible
	Ribosomal Assembly
	
	
 ADDIN EN.CITE 
[44,324]


	Rib_50_ass2a
	ribosomal subunit 50 S assembly 2 (RI_50 activation, spontanous)
	1 RI_50 --> 1 RI_50*
	irreversible
	Ribosomal Assembly
	
	

	Rib_50_ass2b_1
	ribosomal subunit 50 S assembly 2 (RI_50 activation, GroEL mediated)
	1 GroEL.(7)ADP.cisGroES + 1 RI_50 + 7 atp + 1 transGroES_hepta --> 1 GroEL.(7)ATP.transGroES_RI_50_cplx + 7 adp + 1 cisGroES_hepta
	irreversible
	Ribosomal Assembly
	
	

	Rib_50_ass2b_2
	ribosomal subunit 50 S assembly 2 (RI_50 activation, GroEL mediated)
	1 GroEL.(7)ATP.transGroES_RI_50_cplx + 7 h2o --> 1 GroEL.(7)ADP.transGroES_RI_50_cplx + 7 h + 7 pi
	irreversible
	Ribosomal Assembly
	
	

	Rib_50_ass3
	ribosomal subunit 50 S assembly 3
	1 RI_50* + 1 RplF_mono_spmd + 1 RplN_mono + 1 RplO_mono_spmd + 1 RplP_mono_me + 1 RplR_mono_spmd + 1 RplY_mono + 1 RpmA_mono + 1 RpmB_mono + 1 RpmD_mono + 1 RpmE_mono + 1 RpmF_mono + 1 RpmI_mono + 1 RpmJ_mono + 1 Tig_mono + 111 mg2 --> 1 rib_50_inact
	irreversible
	Ribosomal Assembly
	In the E. coli cytosol, nascent polypeptides interact first with trigger factor (TF) [268-270], that binds to the ribosome at proteins L23/L29 near the polypeptide exit site ([271,272].Thus, TF displayed its shielding function only in its ribosome-bound state and specifically for nascent chains still connected to the peptidyltransferase center [273]. Function of TF: TF happens to be at the exit tunnel of ribosome (near L23); it has naturally low affinity to nascent polypeptide, however, when bound to rib it can interact with polypeptide and protect it from protease digestion (degradation). Nascent polypeptide (unfolded) that leaves ribosome is not longer TF associated, and thus not protected by TF for degradation. The number of Mg2+ was obtained from crystal structure 
 ADDIN EN.CITE 
[325]
.
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[173,268-276,324,325,327-329,331,333] ADDIN EN.CITE :

	RP_L7_FORM3
	Ribosomal protein L7 formation (3) - methylation (K81)
	1 MeT_L7/L12 + 1 RplL_mono + 1 amet <==> 1 MeT_L7/L12_rpL12_cplx
	reversible
	Ribosomal protein modification
	
	[216]

	RP_L11_FORM1
	Ribosomal protein L11 formation (1)
	1 PrmA_mono + 1 RplK_mono + 9 amet --> 1 PrmA_rpL11_cplx
	irreversible
	Ribosomal protein modification
	The methylation seems to be dispensable,since Vanet et al. Find the prmA null mutant perfectly viable [305].
	[216,219,220,305,334,335]

	RP_L11_FORM2
	Ribosomal protein L11 formation (2)
	1 PrmA_rpL11_cplx --> 1 PrmA_mono_inact + 1 RplK_mono_me3 + 9 ahcys + 9 h
	irreversible
	Ribosomal protein modification
	The methylation seems to be dispensable,since Vanet et al. Find the prmA null mutant perfectly viable [305].
	[216,219,220,305,334,335]

	RP_L16_FORM1
	Ribosomal protein L16 formation (1 )(Methyltransferase is unknown)
	1 MeT_L16 + 1 RplP_mono + 1 amet --> 1 MeT_rpL16_cplx
	irreversible
	Ribosomal protein modification
	N-terminal methionine has been reported to be methylated [336]. Arginine at position 81 is also modified in some way, possibly hydroxylated. Arnold et al found that albeit these two modifications the calculated protein was still 14.9 Da lighter than the weight they measured.;I could not find any confirmation of hydroxylation and another modification, therefore, only methylation was included.
	[216,336]

	RP_L16_FORM2
	Ribosomal protein L16 formation (2 )(Methyltransferase is unknown)
	1 MeT_rpL16_cplx --> 1 MeT_L16_inact + 1 RplP_mono_me + 1 ahcys + 1 h
	irreversible
	Ribosomal protein modification
	N-terminal methionine has been reported to be methylated [336]. Arginine at position 81 is also modified in some way, possibly hydroxylated. Arnold et al found that albeit these two modifications the calculated protein was still 14.9 Da lighter than the weight they measured.;I could not find any confirmation of hydroxylation and another modification, therefore, only methylation was included.
	[216,336]

	RP_L3_FORM1
	Ribosomal protein L3 formation (1)
	1 PrmB_mono + 1 RplC_mono + 1 amet --> 1 PrmB_rpL3_cplx
	irreversible
	Ribosomal protein modification
	
	[216,220,221]

	RP_L33_FORM1
	Ribosomal protein L33 formation (1 )(Methyltransferase is unknown)
	1 MeT_L33 + 1 RpmG_mono + 1 amet --> 1 MeT_rpL33_cplx
	irreversible
	Ribosomal protein modification
	Unknown methyltransferase.
	[216,219,334,337,338]

	RP_L33_FORM2
	Ribosomal protein L33 formation (2 )(Methyltransferase is unknown)
	1 MeT_rpL33_cplx --> 1 MeT_L33_inact + 1 RpmG_mono_me + 1 ahcys + 1 h
	irreversible
	Ribosomal protein modification
	Unknown methyltransferase.
	[216,337,338]

	RP_L7_FORM1
	Ribosomal protein L7 formation (1)
	1 RimL_mono + 1 RplL_mono + 1 accoa --> 1 RimL_rpL7_cplx
	irreversible
	Ribosomal protein modification
	
	[216,226,284]

	RP_L7_FORM2
	Ribosomal protein L7 formation (2)
	1 RimL_rpL7_cplx --> 1 RimL_mono_inact + 1 RplL_mono_ac + 1 coa
	irreversible
	Ribosomal protein modification
	
	[216,226,284]

	RP_L7_FORM4
	Ribosomal protein L7 formation (4) - methylation (K81)
	1 MeT_L7/L12_rpL12_cplx --> 1 MeT_L7/L12_inact + 1 RplL_mono_me + 1 ahcys + 1 h
	irreversible
	Ribosomal protein modification
	The amount of epsilon-N-monomethyllysine in ribosomal proteins L7 and L12 in Escherichia coli is dependent upon the cell growth temperature. At 37 degrees C or above, very small amounts were detected. Dramatic increase in the content of epsilon-N-monomethyllysine in these proteins was observed when the growth temperature was lowered [339]. 
	[216,219,339]

	RP_S11_FORM1
	Ribosomal protein S11 formation (1 )(Methyltransferase is unknown)
	1 MeT_S11 + 1 RpsK_mono + 1 amet --> 1 MeT_rpS11_cplx
	irreversible
	Ribosomal protein modification
	The responsible gene for methylation could not be found. Rspk is methylated at A1.
	[216,340]

	RP_S11_FORM2
	Ribosomal protein S11 formation (2)
	1 MeT_rpS11_cplx --> 1 MeT_S11_inact + 1 RpsK_mono_me + 1 ahcys + 1 h
	irreversible
	Ribosomal protein modification
	The responsible gene for methylation could not be found. Rspk is methylated at A1.
	[216,340]

	RP_S12_FORM1
	Ribosomal protein S12 formation (1 )(beta-methylthio-aspartic acid)
	1 MeST_S12 + 1 RpsL_mono + 1 amet + 1 cys-L + 1 fe2 --> 1 MeST_rpS12_cplx
	irreversible
	Ribosomal protein modification
	No gene is known for beta-methylthiolated nor the mechanism. However, biosynthesis of 2-methylthio-N6-isopentyladenosine of modified tRNA was template for this reaction. There, thiolation is followed by methylation reaction where cysteine serve as sulfur donor and amet as methyl donor.
	[216,341]

	RP_S12_FORM2
	Ribosomal protein S12 formation (2 )(beta-methylthiolation)
	1 MeST_rpS12_cplx --> 1 MeST_S12_inact + 1 RpsL_mono_me + 1 ahcys + 1 ala-L + 1 fe2 + 1 h
	irreversible
	Ribosomal protein modification
	No gene is known for beta-methylthiolated nor the mechanism. However, biosynthesis of 2-methylthio-N6-isopentyladenosine of modified tRNA was template for this reaction. There, thiolation is followed by methylation reaction where cysteine serve as sulfur donor and amet as methyl donor.
	[216,341]

	RP_S18_FORM1
	Ribosomal protein S18 formation (1)
	1 RimI_mono + 1 RpsR_mono + 1 accoa --> 1 RimI_rps18_cplx
	irreversible
	Ribosomal protein modification
	A1 is acetylated
	[216,279]

	RP_S18_FORM2
	Ribosomal protein S18 formation (2)
	1 RimI_rps18_cplx --> 1 RimI_mono_inact + 1 RpsR_mono_ac + 1 coa
	irreversible
	Ribosomal protein modification
	A1 is acetylated
	[216,279]

	RP_S5_FORM1
	Ribosomal protein S5 formation (1)
	1 RimJ_mono + 1 RpsE_mono + 1 accoa --> 1 RimJ_rps5_cplx
	irreversible
	Ribosomal protein modification
	A1 is acetylated
	[216,279]

	RP_S5_FORM2
	Ribosomal protein S5 formation (2)
	1 RimJ_rps5_cplx --> 1 RimJ_mono_inact + 1 RpsE_mono_ac + 1 coa
	irreversible
	Ribosomal protein modification
	A1 is acetylated
	[216,279]

	RP_S6_FORM1
	Ribosomal protein S6 formation (1 )(ribosomal protein S6/ rimK/ ATP/ Glu complex
	1 RimK_mono + 1 RpsF_mono + 4 atp + 4 glu-L --> 1 rps6_rimK_cplx
	irreversible
	Ribosomal protein modification
	Galperin and Koonin proposed that RimK is a ATP-dependent ligase based on sequence similarity to other ATP-dependent ligase (ATP binding domain) [342]. No experimental verification could be found the mechanism seem to be highly probable. S6 can have up to 6 more glutamyl residues but also every other number below 6 .Based on Hitz 4 glutamyl residues were added for the model RpsF [343].
	[342-344]

	RP_S6_FORM2
	Ribosomal protein S6 formation (2 )(ribosomal protein S6/ rimK/ ATP complex (release of phosphorylated S6 complexed with rimK)
	1 rps6_rimK_cplx --> 1 RimK_mono_inact + 1 RpsF_mono_glu4 + 4 adp + 4 h + 4 pi
	irreversible
	Ribosomal protein modification
	Galperin and Koonin proposed that RimK is a ATP-dependent ligase based on sequence similarity to other ATP-dependent ligase (ATP binding domain) [342]. No experimental verification could be found the mechanism seem to be highly probable. S6 can have up to 6 more glutamyl residues but also every other number below 6 .Based on Hitz 4 glutamyl residues were added for the model RpsF [343].
	[342-344]

	5S_rRNA_FORM1
	5S rRNA formation (generic 5S rRNA from rrfA)
	1 rrfA --> 1 5S_rRNA
	irreversible
	rRNA formation
	5S rRNA is not modified in E coli
	Modeling reason

	5S_rRNA_FORM2
	5S rRNA formation (generic 5S rRNA from rrfB)
	1 rrfB --> 1 5S_rRNA
	irreversible
	rRNA formation
	5S rRNA is not modified in E coli
	Modeling reason

	5S_rRNA_FORM3
	5S rRNA formation (generic 5S rRNA from rrfC)
	1 rrfC --> 1 5S_rRNA
	irreversible
	rRNA formation
	5S rRNA is not modified in E coli
	Modeling reason

	5S_rRNA_FORM4
	5S rRNA formation (generic 5S rRNA from rrfD)
	1 rrfD --> 1 5S_rRNA
	irreversible
	rRNA formation
	5S rRNA is not modified in E coli
	Modeling reason

	5S_rRNA_FORM5
	5S rRNA formation (generic 5S rRNA from rrfE)
	1 rrfE --> 1 5S_rRNA
	irreversible
	rRNA formation
	5S rRNA is not modified in E coli
	Modeling reason

	5S_rRNA_FORM6
	5S rRNA formation (generic 5S rRNA from rrfF)
	1 rrfF --> 1 5S_rRNA
	irreversible
	rRNA formation
	5S rRNA is not modified in E coli
	Modeling reason

	5S_rRNA_FORM7
	5S rRNA formation (generic 5S rRNA from rrfG)
	1 rrfG --> 1 5S_rRNA
	irreversible
	rRNA formation
	5S rRNA is not modified in E coli
	Modeling reason

	5S_rRNA_FORM8
	5S rRNA formation (generic 5S rRNA from rrfH)
	1 rrfH --> 1 5S_rRNA
	irreversible
	rRNA formation
	5S rRNA is not modified in E coli
	Modeling reason

	16S_rRNA_FORM1
	16S rRNA formation (generic 16S rRNA from rrsA)
	1 rrsA --> 1 16S_rRNA
	irreversible
	rRNA formation
	A generic 16S rRNA was included in reconstruction which formula is an average of all 16S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	16S_rRNA_FORM2
	16S rRNA formation (generic 16S rRNA from rrsB)
	1 rrsB --> 1 16S_rRNA
	irreversible
	rRNA formation
	A generic 16S rRNA was included in reconstruction which formula is an average of all 16S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	16S_rRNA_FORM3
	16S rRNA formation (generic 16S rRNA from rrsC)
	1 rrsC --> 1 16S_rRNA
	irreversible
	rRNA formation
	A generic 16S rRNA was included in reconstruction which formula is an average of all 16S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	16S_rRNA_FORM4
	16S rRNA formation (generic 16S rRNA from rrsD)
	1 rrsD --> 1 16S_rRNA
	irreversible
	rRNA formation
	A generic 16S rRNA was included in reconstruction which formula is an average of all 16S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	16S_rRNA_FORM5
	16S rRNA formation (generic 16S rRNA from rrsE)
	1 rrsE --> 1 16S_rRNA
	irreversible
	rRNA formation
	A generic 16S rRNA was included in reconstruction which formula is an average of all 16S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	16S_rRNA_FORM6
	16S rRNA formation (generic 16S rRNA from rrsG)
	1 rrsG --> 1 16S_rRNA
	irreversible
	rRNA formation
	A generic 16S rRNA was included in reconstruction which formula is an average of all 16S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	16S_rRNA_FORM7
	16S rRNA formation (generic 16S rRNA from rrsH)
	1 rrsH --> 1 16S_rRNA
	irreversible
	rRNA formation
	A generic 16S rRNA was included in reconstruction which formula is an average of all 16S rRNA. Therefore, the reactions are unbalanced.s
	Modeling reason

	23S_rRNA_FORM1
	23S rRNA formation (generic 23S rRNA from rrlA)
	1 rrlA --> 1 23S_rRNA
	irreversible
	rRNA formation
	A generic 23S rRNA was included in reconstruction which formula is an average of all 23S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	23S_rRNA_FORM2
	23S rRNA formation (generic 23S rRNA from rrlB)
	1 rrlB --> 1 23S_rRNA
	irreversible
	rRNA formation
	A generic 23S rRNA was included in reconstruction which formula is an average of all 23S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	23S_rRNA_FORM3
	23S rRNA formation (generic 23S rRNA from rrlC)
	1 rrlC --> 1 23S_rRNA
	irreversible
	rRNA formation
	A generic 23S rRNA was included in reconstruction which formula is an average of all 23S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	23S_rRNA_FORM4
	23S rRNA formation (generic 23S rRNA from rrlD)
	1 rrlD --> 1 23S_rRNA
	irreversible
	rRNA formation
	A generic 23S rRNA was included in reconstruction which formula is an average of all 23S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	23S_rRNA_FORM5
	23S rRNA formation (generic 23S rRNA from rrlE)
	1 rrlE --> 1 23S_rRNA
	irreversible
	rRNA formation
	A generic 23S rRNA was included in reconstruction which formula is an average of all 23S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	23S_rRNA_FORM6
	23S rRNA formation (generic 23S rRNA from rrlG)
	1 rrlG --> 1 23S_rRNA
	irreversible
	rRNA formation
	A generic 23S rRNA was included in reconstruction which formula is an average of all 23S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	23S_rRNA_FORM7
	23S rRNA formation (generic 23S rRNA from rrlH)
	1 rrlH --> 1 23S_rRNA
	irreversible
	rRNA formation
	A generic 23S rRNA was included in reconstruction which formula is an average of all 23S rRNA. Therefore, the reactions are unbalanced.
	Modeling reason

	Tsf_RENAME
	TEMP_Tsf
	1 Tsf_mono --> 1 EF-Ts
	irreversible
	Protein complex formation
	EF-Ts acts as a catalyst in the displacement of the GDP from the EF-Tu.GDP complex and allows the binding of GTP so that the ternary complex EF-Tu.GTP.aminoacyl-tRNA can be formed. The crystal structure of the complex has been solved in which no ions have been reported beside Mg2+ of EF-Tu [42]. The EF-Tu, EF-Ts complex has potentially a 1:1 stoichiometry. EF-Tu has higher affinity to GDP than to GTP. EF-Ts stimulates the dissociation of EF-Tu and GDP by formation of an tertiary complex: EF-Tu.GDP.EF-Ts (reversible). Subsequently, GDP is released. GTP binds to the binary complex EF-Tu.EF-Ts (reversible). This tertiary complex dissociates to EF-Tu.GTP and EF-Ts [43].
	[42,43]

	EF-G_RECHARG
	recharge of EF-G with GTP
	1 EF-G.GDP + 1 gtp --> 1 EF-G.GTP + 1 gdp
	irreversible
	Translation
	
	[146-148]

	IF2_RECHARG
	recharge of IF2 with GTP
	1 IF2-GDP + 1 gtp --> 1 IF2-GTP + 1 gdp
	irreversible
	Translation
	
	[171,173,174,176,177]

	Rib_30_ini_FORM
	formation of 30S translation initiation complex (30S subunit, IF1, IF2-GTP, IF3)
	1 IF2-GTP + 1 rib_30_IF1_IF3 --> 1 rib_30_ini_inact
	irreversible
	Translation
	
	[173,177,325,326]

	Rib_70_DISS
	70S ribosome dissociation
	1 IF1 + 1 IF3 + 1 rib_70 --> 1 rib_30_IF1_IF3 + 1 rib_50_inact
	irreversible
	Translation
	
	
 ADDIN EN.CITE 
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	TC_ala1
	ternary complex formation with ala1-tRNA
	1 EF-Tu.GTP + 1 ala1_tRNA_ala --> 1 EF-Tu.GTP.ala1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_ala2
	ternary complex formation with ala2-tRNA
	1 EF-Tu.GTP + 1 ala2_tRNA_ala --> 1 EF-Tu.GTP.ala2-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_arg1
	ternary complex formation with arg1-tRNA
	1 EF-Tu.GTP + 1 arg1_tRNA_ala --> 1 EF-Tu.GTP.arg1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_argU
	ternary complex formation with argU-tRNA
	1 EF-Tu.GTP + 1 argU_tRNA_ala --> 1 EF-Tu.GTP.argU-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_argW
	ternary complex formation with argW-tRNA
	1 EF-Tu.GTP + 1 argW_tRNA_arg --> 1 EF-Tu.GTP.argW-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_argX
	ternary complex formation with argX-tRNA
	1 EF-Tu.GTP + 1 argX_tRNA_arg --> 1 EF-Tu.GTP.argX-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_asn1
	ternary complex formation with asn1-tRNA
	1 EF-Tu.GTP + 1 asn1_tRNA_asn --> 1 EF-Tu.GTP.asn1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_asp1
	ternary complex formation with asp1-tRNA
	1 EF-Tu.GTP + 1 asp1_tRNA_asp --> 1 EF-Tu.GTP.asp1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_cysT
	ternary complex formation with asp1-tRNA
	1 EF-Tu.GTP + 1 cysT_tRNA_cys --> 1 EF-Tu.GTP.cysT-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_gln1
	ternary complex formation with gln1-tRNA
	1 EF-Tu.GTP + 1 gln1_tRNA_gln --> 1 EF-Tu.GTP.gln1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_gln2
	ternary complex formation with gln2-tRNA
	1 EF-Tu.GTP + 1 gln2_tRNA_gln --> 1 EF-Tu.GTP.gln2-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_glu1
	ternary complex formation with glu1-tRNA
	1 EF-Tu.GTP + 1 glu1_tRNA_glu --> 1 EF-Tu.GTP.glu1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_gly1
	ternary complex formation with gly1-tRNA
	1 EF-Tu.GTP + 1 gly1_tRNA_gly --> 1 EF-Tu.GTP.gly1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_glyT
	ternary complex formation with glyT-tRNA
	1 EF-Tu.GTP + 1 glyT_tRNA_gly --> 1 EF-Tu.GTP.glyT-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_glyU
	ternary complex formation with glyU-tRNA
	1 EF-Tu.GTP + 1 glyU_tRNA_gly --> 1 EF-Tu.GTP.glyU-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_hisR
	ternary complex formation with hisR-tRNA
	1 EF-Tu.GTP + 1 hisR_tRNA_his --> 1 EF-Tu.GTP.hisR-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_ile1
	ternary complex formation with ile1-tRNA
	1 EF-Tu.GTP + 1 ile1_tRNA_ile --> 1 EF-Tu.GTP.ile1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_ile2
	ternary complex formation with ile2-tRNA
	1 EF-Tu.GTP + 1 ile2_tRNA_ile --> 1 EF-Tu.GTP.ile2-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_leu1
	ternary complex formation with leu1-tRNA
	1 EF-Tu.GTP + 1 leu1_tRNA_leu --> 1 EF-Tu.GTP.leu1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_leu2
	ternary complex formation with leu2-tRNA
	1 EF-Tu.GTP + 1 leu2_tRNA_leu --> 1 EF-Tu.GTP.leu2-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_leuU
	ternary complex formation with leuU-tRNA
	1 EF-Tu.GTP + 1 leuU_tRNA_leu --> 1 EF-Tu.GTP.leuU-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_leuW
	ternary complex formation with leuW-tRNA
	1 EF-Tu.GTP + 1 leuW_tRNA_leu --> 1 EF-Tu.GTP.leuW-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_leuZ
	ternary complex formation with leuZ-tRNA
	1 EF-Tu.GTP + 1 leuZ_tRNA_leu --> 1 EF-Tu.GTP.leuZ-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_lys1
	ternary complex formation with lys1-tRNA
	1 EF-Tu.GTP + 1 lys1_tRNA_lys --> 1 EF-Tu.GTP.lys1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_met1
	ternary complex formation with met1-tRNA
	1 EF-Tu.GTP + 1 met1_tRNA_met --> 1 EF-Tu.GTP.met1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_phe1
	ternary complex formation with phe1-tRNA
	1 EF-Tu.GTP + 1 phe1_tRNA_phe --> 1 EF-Tu.GTP.phe1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_pro1
	ternary complex formation with pro1-tRNA
	1 EF-Tu.GTP + 1 pro1_tRNA_pro --> 1 EF-Tu.GTP.pro1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_pro2
	ternary complex formation with pro2-tRNA
	1 EF-Tu.GTP + 1 pro2_tRNA_pro --> 1 EF-Tu.GTP.pro2-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_proL
	ternary complex formation with proL-tRNA
	1 EF-Tu.GTP + 1 proL_tRNA_pro --> 1 EF-Tu.GTP.proL-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_proM
	ternary complex formation with proM-tRNA
	1 EF-Tu.GTP + 1 proM_tRNA_pro --> 1 EF-Tu.GTP.proM-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_sec
	ternary complex formation with sec-tRNA
	1 SelB_mono + 1 gtp + 1 sec_tRNA_sec --> 1 SelB.GTP.sec_tRNA
	irreversible
	tRNA activation (EF-TU)
	1100 copies of SelB per cell
	[345,346]

	TC_ser1
	ternary complex formation with ser1-tRNA
	1 EF-Tu.GTP + 1 ser1_tRNA_ser --> 1 EF-Tu.GTP.ser1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_ser2
	ternary complex formation with ser2-tRNA
	1 EF-Tu.GTP + 1 ser2_tRNA_ser --> 1 EF-Tu.GTP.ser2-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_ser3
	ternary complex formation with ser3-tRNA
	1 EF-Tu.GTP + 1 ser3_tRNA_ser --> 1 EF-Tu.GTP.ser3-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_serT
	ternary complex formation with serT-tRNA
	1 EF-Tu.GTP + 1 serT_tRNA_ser --> 1 EF-Tu.GTP.serT-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_serV
	ternary complex formation with serV-tRNA
	1 EF-Tu.GTP + 1 serV_tRNA_ser --> 1 EF-Tu.GTP.serV-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_thr1
	ternary complex formation with thr1-tRNA
	1 EF-Tu.GTP + 1 thr1_tRNA_thr --> 1 EF-Tu.GTP.thr1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_thr2
	ternary complex formation with thr2-tRNA
	1 EF-Tu.GTP + 1 thr2_tRNA_thr --> 1 EF-Tu.GTP.thr2-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_thr3
	ternary complex formation with thr3-tRNA
	1 EF-Tu.GTP + 1 thr3_tRNA_thr --> 1 EF-Tu.GTP.thr3-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_thrU
	ternary complex formation with thrU-tRNA
	1 EF-Tu.GTP + 1 thrU_tRNA_thr --> 1 EF-Tu.GTP.thrU-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_trpT
	ternary complex formation with trpT-tRNA
	1 EF-Tu.GTP + 1 trpT_tRNA_trp --> 1 EF-Tu.GTP.trpT-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_tyr1
	ternary complex formation with tyr1-tRNA
	1 EF-Tu.GTP + 1 tyr1_tRNA_tyr --> 1 EF-Tu.GTP.tyr1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_val1
	ternary complex formation with val1-tRNA
	1 EF-Tu.GTP + 1 val1_tRNA_val --> 1 EF-Tu.GTP.val1-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_val2
	ternary complex formation with val2-tRNA
	1 EF-Tu.GTP + 1 val2_tRNA_val --> 1 EF-Tu.GTP.val2-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	TC_val3
	ternary complex formation with val3-tRNA
	1 EF-Tu.GTP + 1 val3_tRNA_val --> 1 EF-Tu.GTP.val3-tRNA
	irreversible
	tRNA activation (EF-TU)
	
	[155]

	ala1_tRNA_CHARG
	charging ala1_tRNA
	1 Ala_RS_ala_amp + 1 ala1_tRNA --> 1 Ala_RS_tetra_inact + 1 ala1_tRNA_ala + 1 amp
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1-3,44]


	ala2_tRNA_CHARG
	charging ala2_tRNA
	1 Ala_RS_ala_amp + 1 ala2_tRNA --> 1 Ala_RS_tetra_inact + 1 ala2_tRNA_ala + 1 amp
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1-3,44]


	alaT_to_ala1
	alaT_to_ala1
	1 alaT_tRNA --> 1 ala1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	alaU_to_ala1
	alaU_to_ala1
	1 alaU_tRNA --> 1 ala1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	alaV_to_ala1
	alaV_to_ala1
	1 alaV_tRNA --> 1 ala1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	alaW_to_ala2
	alaW_to_ala2
	1 alaW_tRNA --> 1 ala2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	alaX_to_ala2
	alaX_to_ala2
	1 alaX_tRNA --> 1 ala2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	arg1_tRNA_CHARG
	charging arg1_tRNA
	1 Arg_RS_arg_amp + 1 arg1_tRNA --> 1 ArgS_mono_inact + 1 amp + 1 arg1_tRNA_ala
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4-7,44]


	argQ_to_arg1
	argQ_to_arg1
	1 argQ_tRNA --> 1 arg1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	argU_tRNA_CHARG
	charging argU_tRNA
	1 Arg_RS_arg_amp + 1 argU_tRNA --> 1 ArgS_mono_inact + 1 amp + 1 argU_tRNA_ala
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4-7,44]


	argV_to_arg1
	argV_to_arg1
	1 argV_tRNA --> 1 arg1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	argW_tRNA_CHARG
	charging argW_tRNA
	1 Arg_RS_arg_amp + 1 argW_tRNA --> 1 ArgS_mono_inact + 1 amp + 1 argW_tRNA_arg
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4-7,44]


	argX_tRNA_CHARG
	charging argX_tRNA
	1 Arg_RS_arg_amp + 1 argX_tRNA --> 1 ArgS_mono_inact + 1 amp + 1 argX_tRNA_arg
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4-7,44]


	argY_to_arg1
	argY_to_arg1
	1 argY_tRNA --> 1 arg1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	argZ_to_arg1
	argZ_to_arg1
	1 argZ_tRNA --> 1 arg1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	asn1_tRNA
	charging asn1 _tRNA_CHARG
	1 Asn_RS_asn_amp + 1 asn1_tRNA --> 1 Asn_RS_dim_inact + 1 amp + 1 asn1_tRNA_asn
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,8,9,44]


	asnT_to_asn1
	asnT_to_asn1
	1 asnT_tRNA --> 1 asn1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	asnU_to_asn1
	asnU_to_asn1
	1 asnU_tRNA --> 1 asn1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	asnV_to_asn1
	asnV_to_asn1
	1 asnV_tRNA --> 1 asn1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	asnW_to_asn1
	asnW_to_asn1
	1 asnW_tRNA --> 1 asn1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	asp1_tRNA_CHARGa
	charging asp1_tRNA
	1 Asp_RS_2asp_2amp + 2 asp1_tRNA --> 1 Asp_RS_dim_inact + 2 amp + 2 asp1_tRNA_asp
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,10,11,44]


	asp1_tRNA_CHARGb
	charging asp1_tRNA
	1 Asp_RS_asp_amp + 1 asp1_tRNA --> 1 Asp_RS_dim_inact + 1 amp + 1 asp1_tRNA_asp
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,10,11,44]


	aspT_to_asp1
	aspT_to_asp1
	1 aspT_tRNA --> 1 asp1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	aspU_to_asp1
	aspU_to_asp1
	1 aspU_tRNA --> 1 asp1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	aspV_to_asp1
	aspV_to_asp1
	1 aspV_tRNA --> 1 asp1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	cysT_tRNA_CHARG
	charging cysT_tRNA
	1 Cys_RS_cys_amp + 1 cysT_tRNA --> 1 CysS_mono_inact + 1 amp + 1 cysT_tRNA_cys
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[12,13,44]


	DATYRDTRNA1
	deacylation of tyr1_tRNA_tyr-D
	1 Dtd_dim + 1 atp + 1 tyr1_tRNA_tyr-D --> 1 Dtd_dim_tyr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[44,115,312]


	DATYRDTRNA2
	deacylation of tyr1_tRNA_tyr-D
	1 Dtd_dim_tyr + 1 h2o --> 1 Dtd_dim_inact + 1 adp + 1 h + 1 pi + 1 tyr-D + 1 tyr1_tRNA
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[44,115,312]


	fmet_tRNA_CHARGa
	charging fmet_tRNA
	1 Met_RS_2met_2amp + 2 fmet_tRNA --> 1 Met_RS_dim_inact + 2 amp + 2 fmet_tRNA_met_1
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[44,348]


	fmet_tRNA_CHARGb
	charging fmet_tRNA
	1 Met_RS_met_amp + 1 fmet_tRNA --> 1 Met_RS_dim_inact + 1 amp + 1 fmet_tRNA_met_1
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[44,348]


	fmet_tRNA_TF_1
	methionyl-tRNA formyltransferase 1
	1 10fthf + 1 Fmt_mono + 1 fmet_tRNA_met_1 --> 1 Fmt_fmet_tRNA_met_1_cplx
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[44,348]


	fmet_tRNA_TF_2
	methionyl-tRNA formyltransferase 2
	1 Fmt_fmet_tRNA_met_1_cplx --> 1 Fmt_mono_inact + 1 fmet_tRNA_met + 1 h + 1 thf
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[44,348]


	gln1_tRNA_CHARG
	charging gln1_tRNA
	1 Gln_RS_gln_amp + 1 gln1_tRNA --> 1 GlnS_mono_inact + 1 amp + 1 gln1_tRNA_gln
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,14,15,44]


	gln2_tRNA_CHARG
	charging gln2_tRNA
	1 Gln_RS_gln_amp + 1 gln2_tRNA --> 1 GlnS_mono_inact + 1 amp + 1 gln2_tRNA_gln
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,14,15,44]


	glnU_to_gln1
	glnU_to_gln1
	1 glnU_tRNA --> 1 gln1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	glnV_to_gln2
	glnV_to_gln2
	1 glnV_tRNA --> 1 gln2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	glnW_to_gln1
	glnW_to_gln1
	1 glnW_tRNA --> 1 gln1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	glnX_to_gln2
	glnX_to_gln2
	1 glnX_tRNA --> 1 gln2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	glu1_tRNA_CHARG
	charging glu1_tRNA
	1 Glu_RS_glu_amp + 1 glu1_tRNA --> 1 GltX_mono_inact + 1 amp + 1 glu1_tRNA_glu
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,44]


	gluT_to_glu1
	gluT_to_glu1
	1 gltT_tRNA --> 1 glu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	gluU_to_glu1
	gluU_to_glu1
	1 gltU_tRNA --> 1 glu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	gluV_to_glu1
	gluV_to_glu1
	1 gltV_tRNA --> 1 glu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	gluW_to_glu1
	gluW_to_glu1
	1 gltW_tRNA --> 1 glu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	gly1_tRNA_CHARGa
	charging gly1_tRNA
	1 Gly_RS_2gly_2amp + 2 gly1_tRNA --> 1 Gly_RS_tetra_inact + 2 amp + 2 gly1_tRNA_gly
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,16,44]


	gly1_tRNA_CHARGb
	charging gly1_tRNA
	1 Gly_RS_gly_amp + 1 gly1_tRNA --> 1 Gly_RS_tetra_inact + 1 amp + 1 gly1_tRNA_gly
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,16,44]


	glyT_tRNA_CHARGa
	charging glyT_tRNA
	1 Gly_RS_2gly_2amp + 2 glyT_tRNA --> 1 Gly_RS_tetra_inact + 2 amp + 2 glyT_tRNA_gly
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,16,44]


	glyT_tRNA_CHARGb
	charging glyT_tRNA
	1 Gly_RS_gly_amp + 1 glyT_tRNA --> 1 Gly_RS_tetra_inact + 1 amp + 1 glyT_tRNA_gly
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,16,44]


	glyU_tRNA_CHARGa
	charging gly2_tRNA
	1 Gly_RS_2gly_2amp + 2 glyU_tRNA --> 1 Gly_RS_tetra_inact + 2 amp + 2 glyU_tRNA_gly
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,16,44]


	glyU_tRNA_CHARGb
	charging gly2_tRNA
	1 Gly_RS_gly_amp + 1 glyU_tRNA --> 1 Gly_RS_tetra_inact + 1 amp + 1 glyU_tRNA_gly
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,16,44]


	glyV_to_gly1
	glyV_to_gly1
	1 glyV_tRNA --> 1 gly1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	glyW_to_gly1
	glyW_to_gly1
	1 glyW_tRNA --> 1 gly1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	glyX_to_gly1
	glyX_to_gly1
	1 glyX_tRNA --> 1 gly1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	glyY_to_gly1
	glyY_to_gly1
	1 glyY_tRNA --> 1 gly1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	hisR_tRNA_CHARGa
	charging hisR_tRNA
	1 His_RS_his_amp + 1 hisR_tRNA --> 1 His_RS_dim_inact + 1 amp + 1 hisR_tRNA_his
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[17-19,44]


	hisR_tRNA_CHARGb
	charging hisR_tRNA
	1 His_RS_2his_2amp + 2 hisR_tRNA --> 1 His_RS_dim_inact + 2 amp + 2 hisR_tRNA_his
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[17-19,44]


	ile1_tRNA_CHARG
	charging ile1_tRNA
	1 Ile_RS_ile_Amp + 1 ile1_tRNA --> 1 IleS_mono_inact + 1 amp + 1 ile1_tRNA_ile
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,21,44]


	ile2_tRNA_CHARG
	charging ile2_tRNA
	1 Ile_RS_ile_Amp + 1 ile2_tRNA --> 1 IleS_mono_inact + 1 amp + 1 ile2_tRNA_ile
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,21,44]


	ileT_to_ile1
	ileT_to_ile1
	1 ileT_tRNA --> 1 ile1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	ileU_to_ile1
	ileU_to_ile1
	1 ileU_tRNA --> 1 ile1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	ileV_to_ile1
	ileV_to_ile1
	1 ileV_tRNA --> 1 ile1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	ileX_to_ile2
	ileX_to_ile2
	1 ileX_tRNA --> 1 ile2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	ileY_to_ile2
	ileY_to_ile2
	1 ileY_tRNA --> 1 ile2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	leu1_tRNA_CHARG
	charging leu1_tRNA
	1 Leu_RS_leu_amp + 1 leu1_tRNA --> 1 LeuS_mono_inact + 1 amp + 1 leu1_tRNA_leu
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,44]


	leu2_tRNA_CHARG
	charging leu2_tRNA
	1 Leu_RS_leu_amp + 1 leu2_tRNA --> 1 LeuS_mono_inact + 1 amp + 1 leu2_tRNA_leu
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,44]


	leuP_to_leu1
	leuP_to_leu1
	1 leuP_tRNA --> 1 leu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	leuQ_to_leu1
	leuQ_to_leu1
	1 leuQ_tRNA --> 1 leu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	leuT_to_leu1
	leuT_to_leu1
	1 leuT_tRNA --> 1 leu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	leuU_tRNA_CHARG
	charging leuU_tRNA
	1 Leu_RS_leu_amp + 1 leuU_tRNA --> 1 LeuS_mono_inact + 1 amp + 1 leuU_tRNA_leu
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,44]


	leuV_to_leu1
	leuV_to_leu1
	1 leuV_tRNA --> 1 leu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	leuW_to_leu1
	leuW_to_leu1
	1 leuW_tRNA --> 1 leu1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	leuW_tRNA_CHARG
	charging leuW_tRNA
	1 Leu_RS_leu_amp + 1 leuW_tRNA --> 1 LeuS_mono_inact + 1 amp + 1 leuW_tRNA_leu
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,44]


	leuX_to_leu2
	leuX_to_leu2
	1 leuX_tRNA --> 1 leu2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	leuZ_to_leu2
	leuZ_to_leu2
	1 leuZ_tRNA --> 1 leu2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	leuZ_tRNA_CHARG
	charging leuZ_tRNA
	1 Leu_RS_leu_amp + 1 leuZ_tRNA --> 1 LeuS_mono_inact + 1 amp + 1 leuZ_tRNA_leu
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[24,44]


	lys1_tRNA1_CHARGa
	charging lys1_tRNA (by lysI_RS)
	1 LysI_RS_lys_amp + 1 lys1_tRNA --> 1 LysI_RS_dim_inact + 1 amp + 1 lys1_tRNA_lys
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[24,44]


	lys1_tRNA1_CHARGb
	charging lys1_tRNA (by lysI_RS)
	1 LysI_RS_2lys_2amp + 2 lys1_tRNA --> 1 LysI_RS_dim_inact + 2 amp + 2 lys1_tRNA_lys
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[24,44]


	lys1_tRNA2_CHARGa
	charging lys1_tRNA (by lysII_RS)
	1 LysII_RS_lys_amp + 1 lys1_tRNA --> 1 LysII_RS_dim_inact + 1 amp + 1 lys1_tRNA_lys
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[24,44]


	lys1_tRNA2_CHARGb
	charging lys1_tRNA (by lysII_RS)
	1 LysII_RS_2lys_2amp + 2 lys1_tRNA --> 1 LysII_RS_dim_inact + 2 amp + 2 lys1_tRNA_lys
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[24,44]


	lysQ_to_lys1
	lysQ_to_lys1
	1 lysQ_tRNA --> 1 lys1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	lysT_to_lys1
	lysT_to_lys1
	1 lysT_tRNA --> 1 lys1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	lysV_to_lys1
	lysV_to_lys1
	1 lysV_tRNA --> 1 lys1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	lysW_to_lys1
	lysW_to_lys1
	1 lysW_tRNA --> 1 lys1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	lysY_to_lys1
	lysY_to_lys1
	1 lysY_tRNA --> 1 lys1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	lysZ_to_lys1
	lysZ_to_lys1
	1 lysZ_tRNA --> 1 lys1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	met1_tRNA_CHARG
	charging met1_tRNA
	1 Met_RS_2met_2amp + 2 met1_tRNA --> 1 Met_RS_dim_inact + 2 amp + 2 met1_tRNA_met
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,20,26-28,44]


	metT_to_met1
	metT_to_met1
	1 metT_tRNA --> 1 met1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	metU_to_met1
	metU_to_met1
	1 metU_tRNA --> 1 met1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	metV_to_fmet
	metV_to_fmet
	1 metV_tRNA --> 1 fmet_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	metW_to_fmet
	metW_to_fmet
	1 metW_tRNA --> 1 fmet_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	metY_to_fmet
	metY_to_fmet
	1 metY_tRNA --> 1 fmet_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	metZ_to_fmet
	metZ_to_fmet
	1 metZ_tRNA --> 1 fmet_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	phe1_tRNA_CHARG
	charging phe1_tRNA
	1 Phe_RS_phe_amp + 1 phe1_tRNA --> 1 Phe_RS_tetra_inact + 1 amp + 1 phe1_tRNA_phe
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,25,29,44]


	pheU_to_phe1
	pheU_to_phe1
	1 pheU_tRNA --> 1 phe1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	pheV_to_phe1
	pheV_to_phe1
	1 pheV_tRNA --> 1 phe1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	pro1_tRNA_CHARGa
	charging pro1_tRNA
	1 Pro_RS_2pro_2amp + 2 pro1_tRNA --> 1 Pro_RS_dim_inact + 2 amp + 2 pro1_tRNA_pro
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,30,44]


	pro1_tRNA_CHARGb
	charging pro1_tRNA
	1 Pro_RS_pro_amp + 1 pro1_tRNA --> 1 Pro_RS_dim_inact + 1 amp + 1 pro1_tRNA_pro
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,30,44]


	pro2_tRNA_CHARGa
	charging pro2_tRNA
	1 Pro_RS_2pro_2amp + 2 pro2_tRNA --> 1 Pro_RS_dim_inact + 2 amp + 2 pro2_tRNA_pro
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,30,44]


	pro2_tRNA_CHARGb
	charging pro2_tRNA
	1 Pro_RS_pro_amp + 1 pro2_tRNA --> 1 Pro_RS_dim_inact + 1 amp + 1 pro2_tRNA_pro
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,30,44]


	proK_to_pro1
	proK_to_pro1
	1 proK_tRNA --> 1 pro1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	proL_to_pro2
	proL_to_pro2
	1 proL_tRNA --> 1 pro2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	proL_tRNA_CHARGa
	charging proL_tRNA
	1 Pro_RS_2pro_2amp + 2 proL_tRNA --> 1 Pro_RS_dim_inact + 2 amp + 2 proL_tRNA_pro
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,30,44]


	proL_tRNA_CHARGb
	charging proL_tRNA
	1 Pro_RS_pro_amp + 1 proL_tRNA --> 1 Pro_RS_dim_inact + 1 amp + 1 proL_tRNA_pro
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,30,44]


	proM_to_pro1
	proM_to_pro1
	1 proM_tRNA --> 1 pro1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	proM_to_pro2
	proM_to_pro2
	1 proM_tRNA --> 1 pro2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	proM_tRNA_CHARGa
	charging proM_tRNA
	1 Pro_RS_2pro_2amp + 2 proM_tRNA --> 1 Pro_RS_dim_inact + 2 amp + 2 proM_tRNA_pro
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,30,44]


	proM_tRNA_CHARGb
	charging proM_tRNA
	1 Pro_RS_pro_amp + 1 proM_tRNA --> 1 Pro_RS_dim_inact + 1 amp + 1 proM_tRNA_pro
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,30,44]


	sec_tRNA_CHARG1a
	charging sec_tRNA
	1 Ser_RS_2ser_2amp + 2 selC_tRNA --> 1 Ser_RS_dim_inact + 2 amp + 2 sec_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[44,349]


	sec_tRNA_CHARG1b
	charging sec_tRNA
	1 Ser_RS_ser_amp + 1 selC_tRNA --> 1 Ser_RS_dim_inact + 1 amp + 1 sec_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[44,349]


	sec_tRNA_CHARG2a
	conversion of 5 sec_tRNA_ser to 5 sec_tRNA_sec
	1 SelA_deca + 5 sec_tRNA_ser --> 1 5_sec_tRNA_ser_SelA_deca_cplx + 5 h2o
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG2b
	conversion of 5 sec_tRNA_ser to 5 sec_tRNA_sec
	1 5_sec_tRNA_ser_SelA_deca_cplx + 5 h2o + 5 selnp --> 1 SelA_deca_inact + 5 h + 5 pi + 5 sec_tRNA_sec
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG3a
	conversion of 4 sec_tRNA_ser to 4 sec_tRNA_sec
	1 SelA_deca + 4 sec_tRNA_ser --> 1 4_sec_tRNA_ser_SelA_deca_cplx + 4 h2o
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG3b
	conversion of 4 sec_tRNA_ser to 4 sec_tRNA_sec
	1 4_sec_tRNA_ser_SelA_deca_cplx + 4 h2o + 4 selnp --> 1 SelA_deca_inact + 4 h + 4 pi + 4 sec_tRNA_sec
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG4a
	conversion of 3 sec_tRNA_ser to 3 sec_tRNA_sec
	1 SelA_deca + 3 sec_tRNA_ser --> 1 3_sec_tRNA_ser_SelA_deca_cplx + 3 h2o
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG4b
	conversion of 3 sec_tRNA_ser to 3 sec_tRNA_sec
	1 3_sec_tRNA_ser_SelA_deca_cplx + 3 h2o + 3 selnp --> 1 SelA_deca_inact + 3 h + 3 pi + 3 sec_tRNA_sec
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG5a
	conversion of 2 sec_tRNA_ser to 2 sec_tRNA_sec
	1 SelA_deca + 2 sec_tRNA_ser --> 1 2_sec_tRNA_ser_SelA_deca_cplx + 2 h2o
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG5b
	conversion of 2 sec_tRNA_ser to 2 sec_tRNA_sec
	1 2_sec_tRNA_ser_SelA_deca_cplx + 2 h2o + 2 selnp --> 1 SelA_deca_inact + 2 h + 2 pi + 2 sec_tRNA_sec
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG6a
	conversion of 1 sec_tRNA_ser to 1 sec_tRNA_sec
	1 SelA_deca + 1 sec_tRNA_ser --> 1 1_sec_tRNA_ser_SelA_deca_cplx + 1 h2o
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	sec_tRNA_CHARG6b
	conversion of 1 sec_tRNA_ser to 1 sec_tRNA_sec
	1 1_sec_tRNA_ser_SelA_deca_cplx + 1 h2o + 1 selnp --> 1 SelA_deca_inact + 1 h + 1 pi + 1 sec_tRNA_sec
	irreversible
	tRNA charging
	The stoichiometry is up to 5 tRNA per decamer.
	[229,349]

	ser1_tRNA_CHARGa
	charging ser1_tRNA
	1 Ser_RS_2ser_2amp + 2 ser1_tRNA --> 1 Ser_RS_dim_inact + 2 amp + 2 ser1_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	ser1_tRNA_CHARGb
	charging ser1_tRNA
	1 Ser_RS_ser_amp + 1 ser1_tRNA --> 1 Ser_RS_dim_inact + 1 amp + 1 ser1_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	ser2_tRNA_CHARGa
	charging ser2_tRNA
	1 Ser_RS_2ser_2amp + 2 ser2_tRNA --> 1 Ser_RS_dim_inact + 2 amp + 2 ser2_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	ser2_tRNA_CHARGb
	charging ser2_tRNA
	1 Ser_RS_ser_amp + 1 ser2_tRNA --> 1 Ser_RS_dim_inact + 1 amp + 1 ser2_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	ser3_tRNA_CHARGa
	charging ser3_tRNA
	1 Ser_RS_2ser_2amp + 2 ser3_tRNA --> 1 Ser_RS_dim_inact + 2 amp + 2 ser3_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	ser3_tRNA_CHARGb
	charging ser3_tRNA
	1 Ser_RS_ser_amp + 1 ser3_tRNA --> 1 Ser_RS_dim_inact + 1 amp + 1 ser3_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	serT_to_ser2
	serT_to_ser2
	1 serT_tRNA --> 1 ser2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	serT_to_ser3
	serT_to_ser3
	1 serT_tRNA --> 1 ser3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	serT_tRNA_CHARGa
	charging serT_tRNA
	1 Ser_RS_2ser_2amp + 2 serT_tRNA --> 1 Ser_RS_dim_inact + 2 amp + 2 serT_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	serT_tRNA_CHARGb
	charging serT_tRNA
	1 Ser_RS_ser_amp + 1 serT_tRNA --> 1 Ser_RS_dim_inact + 1 amp + 1 serT_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	serU_to_ser3
	serU_to_ser3
	1 serU_tRNA --> 1 ser3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	serV_tRNA_CHARGa
	charging serV_tRNA
	1 Ser_RS_2ser_2amp + 2 serV_tRNA --> 1 Ser_RS_dim_inact + 2 amp + 2 serV_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	serV_tRNA_CHARGb
	charging serV_tRNA
	1 Ser_RS_ser_amp + 1 serV_tRNA --> 1 Ser_RS_dim_inact + 1 amp + 1 serV_tRNA_ser
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,31,44]


	serW_to_ser1
	serW_to_ser1
	1 serW_tRNA --> 1 ser1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	serW_to_ser2
	serW_to_ser2
	1 serW_tRNA --> 1 ser2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	serX_to_ser1
	serX_to_ser1
	1 serX_tRNA --> 1 ser1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	serX_to_ser2
	serX_to_ser2
	1 serX_tRNA --> 1 ser2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	thr1_tRNA_CHARGa
	charging thr1_tRNA
	1 Thr_RS_2thr_2amp + 2 thr1_tRNA --> 1 Thr_RS_dim_inact + 2 amp + 2 thr1_tRNA_thr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,32,33,44]


	thr1_tRNA_CHARGb
	charging thr1_tRNA
	1 Thr_RS_thr_amp + 1 thr1_tRNA --> 1 Thr_RS_dim_inact + 1 amp + 1 thr1_tRNA_thr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,32,33,44]


	thr2_tRNA_CHARGa
	charging thr2_tRNA
	1 Thr_RS_2thr_2amp + 2 thr2_tRNA --> 1 Thr_RS_dim_inact + 2 amp + 2 thr2_tRNA_thr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,32,33,44]


	thr2_tRNA_CHARGb
	charging thr2_tRNA
	1 Thr_RS_thr_amp + 1 thr2_tRNA --> 1 Thr_RS_dim_inact + 1 amp + 1 thr2_tRNA_thr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,32,33,44]


	thr3_tRNA_CHARGa
	charging thr3_tRNA
	1 Thr_RS_2thr_2amp + 2 thr3_tRNA --> 1 Thr_RS_dim_inact + 2 amp + 2 thr3_tRNA_thr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,32,33,44]


	thr3_tRNA_CHARGB
	charging thr3_tRNA
	1 Thr_RS_thr_amp + 1 thr3_tRNA --> 1 Thr_RS_dim_inact + 1 amp + 1 thr3_tRNA_thr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,32,33,44]


	thrT_to_thr1
	thrT_to_thr1
	1 thrT_tRNA --> 1 thr1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	thrT_to_thr2
	thrT_to_thr2
	1 thrT_tRNA --> 1 thr2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	thrU_to_thr2
	thrU_to_thr2
	1 thrU_tRNA --> 1 thr2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	thrU_to_thr3
	thrU_to_thr3
	1 thrU_tRNA --> 1 thr3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	
 ADDIN EN.CITE 
[1,4,32,33,347]


	thrU_tRNA_CHARGa
	charging thrU_tRNA
	1 Thr_RS_2thr_2amp + 2 thrU_tRNA --> 1 Thr_RS_dim_inact + 2 amp + 2 thrU_tRNA_thr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,32,33,44]


	thrU_tRNA_CHARGB
	charging thrU_tRNA
	1 Thr_RS_thr_amp + 1 thrU_tRNA --> 1 Thr_RS_dim_inact + 1 amp + 1 thrU_tRNA_thr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,32,33,44]


	thrV_to_thr1
	thrV_to_thr1
	1 thrV_tRNA --> 1 thr1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	thrV_to_thr2
	thrV_to_thr2
	1 thrV_tRNA --> 1 thr2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	thrW_to_thr3
	thrW_to_thr3
	1 thrW_tRNA --> 1 thr3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	trpT_tRNA_CHARGa
	charging trpT_tRNA
	1 Trp_RS_2trp_2amp + 2 trpT_tRNA --> 1 Trp_RS_dim_inact + 2 amp + 2 trpT_tRNA_trp
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,34-36,44]


	trpT_tRNA_CHARGb
	charging trpT_tRNA
	1 Trp_RS_trp_amp + 1 trpT_tRNA --> 1 Trp_RS_dim_inact + 1 amp + 1 trpT_tRNA_trp
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,34-36,44]


	tyr1_tRNA_CHARGa
	charging tyr1_tRNA
	1 Tyr_RS_tyr_amp + 1 tyr1_tRNA --> 1 Tyr_RS_dim_inact + 1 amp + 1 tyr1_tRNA_tyr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,17,21,37,38,44]


	tyr1_tRNA_CHARGb
	charging tyr1_tRNA
	1 Tyr_RS_2tyr_2amp + 2 tyr1_tRNA --> 1 Tyr_RS_dim_inact + 2 amp + 2 tyr1_tRNA_tyr
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,17,21,37,38,44]


	tyr1_tRNA2_CHARGa
	charging tyr1_tRNA (tyr-D)
	1 Tyr_RS_tyr-D_amp + 1 tyr1_tRNA --> 1 Tyr_RS_dim_inact + 1 amp + 1 tyr1_tRNA_tyr-D
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,17,21,37,38,44]


	tyr1_tRNA2_CHARGb
	charging tyr1_tRNA (tyr-D)
	1 Tyr_RS_2tyr-D_2amp + 2 tyr1_tRNA --> 1 Tyr_RS_dim_inact + 2 amp + 2 tyr1_tRNA_tyr-D
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,17,21,37,38,44]


	tyrT_to_tyr1
	tyrT_to_tyr1
	1 tyrT_tRNA --> 1 tyr1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	tyrU_to_tyr1
	tyrU_to_tyr1
	1 tyrU_tRNA --> 1 tyr1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	tyrV_to_tyr1
	tyrV_to_tyr1
	1 tyrV_tRNA --> 1 tyr1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	val1_tRNA_CHARG
	charging val1_tRNA
	1 Val_RS_val_amp + 1 val1_tRNA --> 1 ValS_mono_inact + 1 amp + 1 val1_tRNA_val
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,39-41,44]


	val2_tRNA_CHARG
	charging val2_tRNA
	1 Val_RS_val_amp + 1 val2_tRNA --> 1 ValS_mono_inact + 1 amp + 1 val2_tRNA_val
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,39-41,44]


	val3_tRNA_CHARG
	charging val3_tRNA
	1 Val_RS_val_amp + 1 val3_tRNA --> 1 ValS_mono_inact + 1 amp + 1 val3_tRNA_val
	irreversible
	tRNA charging
	
	
 ADDIN EN.CITE 
[1,4,20,39-41,44]


	valT_to_val1
	valT_to_val1
	1 valT_tRNA --> 1 val1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valT_to_val3
	valT_to_val3
	1 valT_tRNA --> 1 val3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valU_to_val1
	valU_to_val1
	1 valU_tRNA --> 1 val1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valU_to_val3
	valU_to_val3
	1 valU_tRNA --> 1 val3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valV_to_val2
	valV_to_val2
	1 valV_tRNA --> 1 val2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valV_to_val3
	valV_to_val3
	1 valV_tRNA --> 1 val3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valW_to_val2
	valW_to_val2
	1 valW_tRNA --> 1 val2_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valW_to_val3
	valW_to_val3
	1 valW_tRNA --> 1 val3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valX_to_val1
	valX_to_val1
	1 valX_tRNA --> 1 val1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valX_to_val3
	valX_to_val3
	1 valX_tRNA --> 1 val3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valY_to_val1
	valY_to_val1
	1 valY_tRNA --> 1 val1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valY_to_val3
	valY_to_val3
	1 valY_tRNA --> 1 val3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valZ_to_val1
	valZ_to_val1
	1 valZ_tRNA --> 1 val1_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	valZ_to_val3
	valZ_to_val3
	1 valZ_tRNA --> 1 val3_tRNA
	irreversible
	tRNA charging
	Reaction was included for modeling reason to represent the alternate codon reading appropriately. Assignment was done based on Solomovici et al [347].
	[347]

	IscS_dim_S-SH_FORM
	formation of IscS_dim_S-SH
	1 IscS_dim_S-H + 1 cys-L --> 1 IscS_dim_S-SH + 1 ala-L
	irreversible
	tRNA modification
	From IscS crystalization paper [64]: The active site pocket and PLP cofactor of the two monomers are ,30 A ° apart from one another in the dimer complex, suggesting that for processes involving multiple sulfur transfer reactions, e.g. iron–sulfur cluster assembly, sulfur transfer is likely to be sequential rather than a cooperative process involving both subunits. However, this might be not the case. In papers about IscS and ThiI for s4U formation, they always showed (and assumed) 1 S-S per IscS dimer.
	[60,64]

	b0014_maturation1
	Polypeptide b0014 peptide deformylase and methionine aminopeptidase complex
	1 Def_mono + 1 Map_mono + 1 b0014_aa <==> 1 b0014_def_map_cplx
	reversible
	Protein Maturation
	The overproduced protein was purified, and Edman degradation of the protein indicated that the NH2-terminal methionine was found to be processed.
	[350]

	b0014_maturation2
	b0014 formation
	1 b0014_def_map_cplx + 2 h2o --> 1 Def_mono_inact + 1 Map_mono_inact + 1 b0014_m + 1 for + 1 met-L
	irreversible
	Protein Maturation
	The overproduced protein was purified, and Edman degradation of the protein indicated that the NH2-terminal methionine was found to be processed.
	[350]

	b4258_fold_KJE_1
	b4258_m folding: KJE mediated
	1 DnaJ_dim + 1 DnaK_mono.ATP + 1 b4258_m <==> 1 b4258_m_DnaKJ_complex
	reversible
	Protein Folding
	
	[39-41,261,351]

	b4258_fold_KJE_2
	b4258_m folding: KJE mediated
	1 GrpE_dim + 1 b4258_m_DnaKJ_complex + 1 h2o --> 1 DnaJ_dim_inact + 1 ValS_DnaK_GrpE_complex + 1 adp + 1 h + 1 pi
	irreversible
	Protein Folding
	
	[39-41,261,351]

	b4258_fold_KJE_3
	b4258_m folding: KJE mediated
	1 ValS_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 ValS_mono
	irreversible
	Protein Folding
	
	[39-41,261,351]

	b4258_fold_spon
	b4258_m folding: spontanous
	1 b4258_m --> 1 ValS_mono
	irreversible
	Protein Folding
	
	[39-41,351]

	b0526_fold_spon
	b0526_m folding: spontanous
	1 b0526_m_Zn --> 1 CysS_mono
	irreversible
	Protein Folding
	
	[12,13,351]

	b0026_fold_spon
	b0026_m folding: spontanous
	1 b0026_m_Zn --> 1 IleS_mono
	irreversible
	Protein Folding
	
	[351]

	b0642_fold_KJE_1
	b0642_m folding: KJE mediated
	1 DnaJ_dim + 1 DnaK_mono.ATP + 1 b0642_m_Zn <==> 1 b0642_m_DnaKJ_complex
	reversible
	Protein Folding
	
	[261,351]

	b0642_fold_KJE_2
	b0642_m folding: KJE mediated
	1 GrpE_dim + 1 b0642_m_DnaKJ_complex + 1 h2o --> 1 DnaJ_dim_inact + 1 LeuS_DnaK_GrpE_complex + 1 adp + 1 h + 1 pi
	irreversible
	Protein Folding
	
	[261,351]

	b0642_fold_KJE_3
	b0642_m folding: KJE mediated
	1 LeuS_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 LeuS_mono
	irreversible
	Protein Folding
	
	[261,351]

	b0642_fold_spon
	b0642_m folding: spontanous
	1 b0642_m_Zn --> 1 LeuS_mono
	irreversible
	Protein Folding
	
	[351]

	b3470_fold_spon
	b3470_m folding: spontanous
	1 b3470_m --> 1 YhhP_mono
	irreversible
	Protein Folding
	aka tusA . YhhP was assumed to be monomer.
	[254]

	b0969_fold_spon
	b0969_m folding: spontanous
	1 b0969_m --> 1 YccK_mono
	irreversible
	Protein Folding
	aka tusE. YccK was assumed to be monomer.
	[254]

	b0144_fold_GroEL/ES_1
	b0144_m folding: GroEL/ES mediated; polypeptide is going in GroEL/ES complex
	1 GroEL.(7)ADP.cisGroES + 7 atp + 1 b0144_m + 1 transGroES_hepta --> 7 adp + 1 b0144_m_GroEL.(7)ATP.transGroES + 1 cisGroES_hepta
	irreversible
	Protein Folding
	YadB is currently not connected with model
	[260,352]

	b0144_fold_GroEL/ES_2
	b0144_m folding: GroEL/ES mediated; folding of polypeptide under ATP hydrolysis
	1 b0144_m_GroEL.(7)ATP.transGroES + 7 h2o --> 1 YadB_GroEL.(7)ADP.transGroES + 7 h + 7 pi
	irreversible
	Protein Folding
	YadB is currently not connected with model
	[260,352]

	b0144_fold_GroEL/ES_3
	b0144_m folding: GroEL/ES mediated; release of native protein
	1 YadB_GroEL.(7)ADP.transGroES --> 1 GroEL.(7)ADP.transGroES + 1 YadB_mono
	irreversible
	Protein Folding
	YadB is currently not connected with model
	[260,352]

	b0144_fold_KJE_1
	b0144_m folding: KJE mediated
	1 DnaJ_dim + 1 DnaK_mono.ATP + 1 b0144_m <==> 1 b0144_m_DnaKJ_complex
	reversible
	Protein Folding
	YadB is currently not connected with model
	[261,352]

	b0144_fold_KJE_2
	b0144_m folding: KJE mediated
	1 GrpE_dim + 1 b0144_m_DnaKJ_complex + 1 h2o --> 1 DnaJ_dim_inact + 1 YadB_DnaK_GrpE_complex + 1 adp + 1 h + 1 pi
	irreversible
	Protein Folding
	YadB is currently not connected with model
	[261,352]

	b0144_fold_KJE_3
	b0144_m folding: KJE mediated
	1 YadB_DnaK_GrpE_complex + 1 atp --> 1 DnaK_mono.ATP_inact + 1 GrpE_dim_inact + 1 YadB_mono
	irreversible
	Protein Folding
	YadB is currently not connected with model
	[261,352]

	b3282_fold_spon
	b3282_m folding: spontanous
	1 b3282_m --> 1 YrdC_mono
	irreversible
	Protein Folding
	aka RimN. YrdC is a monomer. Crystal structure has been reported [353].
	[353]
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