APPENDIX A: REACTION LIST

	Abbreviation
	Reaction
	GPR
	LB
	UB
	Pathway

	HEX1
	atp[c] + glc__D[c] <=> adp[c] + g6p[c] + h[c]
	CNB02660 or CNH01400
	0
	1000
	Glycolysis / Gluconeogenesis

	EX_glc__D_e
	glc__D[e] <=>
	
	-1000
	1000
	Exchange Reaction

	GLCt1
	glc__D[e] <=> glc__D[c]
	CNG01480 or CNN00260
	0
	1000
	Transport Reaction

	PGI
	g6p[c] <=> f6p[c]
	CNB04050
	-1000
	1000
	Glycolysis / Gluconeogenesis

	PFK
	atp[c] + f6p[c] <=> adp[c] + fdp[c] + h[c]
	CNJ01080
	0
	1000
	Glycolysis / Gluconeogenesis

	FBP
	fdp[c] + h2o[c] <=> f6p[c] + pi[c]
	CNA00470
	0
	1000
	Glycolysis / Gluconeogenesis

	FBA
	fdp[c] <=> dhap[c] + g3p[c]
	CNB00300 or CNC01860
	-1000
	1000
	Glycolysis / Gluconeogenesis

	TPI
	dhap[c] <=> g3p[c]
	CNE05000
	-1000
	1000
	Glycolysis / Gluconeogenesis

	GAPD
	g3p[c] + nad[c] + pi[c] <=> 13dpg[c] + h[c] + nadh[c]
	CNF03160 or CNI00320
	-1000
	1000
	Glycolysis / Gluconeogenesis

	PGK
	3pg[c] + atp[c] <=> 13dpg[c] + adp[c]
	CNG02220
	-1000
	1000
	Glycolysis / Gluconeogenesis

	PGM
	2pg[c] <=> 3pg[c]
	CNK00280
	-1000
	1000
	Glycolysis / Gluconeogenesis

	ENO
	2pg[c] <=> h2o[c] + pep[c]
	CNC00160 or CNE00040 or CNE05250
	-1000
	1000
	Glycolysis / Gluconeogenesis

	PPCK
	atp[c] + oaa[c] <=> adp[c] + co2[c] + pep[c]
	CNI03590
	0
	1000
	Glycolysis / Gluconeogenesis

	PYK
	adp[c] + h[c] + pep[c] <=> atp[c] + pyr[c]
	CNC03080
	0
	1000
	Glycolysis / Gluconeogenesis

	H2Ot
	h2o[e] <=> h2o[c]
	CNC02450
	-1000
	1000
	Transport Reaction

	EX_h2o_e
	h2o[e] <=>
	
	-1000
	1000
	Exchange Reaction

	EX_h_e
	h[e] <=>
	
	-1000
	1000
	Exchange Reaction

	PYRt2m
	h[c] + pyr[c] <=> h[m] + pyr[m]
	
	-1000
	1000
	Transport Reaction

	EX_pyr_e
	pyr[e] <=>
	
	0
	1000
	Exchange Reaction

	PYRt
	pyr[c] <=> pyr[e]
	
	0
	1000
	Transport Reaction

	PYRt2
	h[e] + pyr[e] <=> h[c] + pyr[c]
	CNJ01360
	0
	1000
	Transport Reaction

	PYRDC
	h[c] + pyr[c] <=> acald[c] + co2[c]
	CNJ00950
	0
	1000
	Glycolysis / Gluconeogenesis

	PDHm
	coa[m] + nad[m] + pyr[m] <=> accoa[m] + co2[m] + nadh[m]
	(CNL05600 and CNF04450) and CND02450 and CND05840
	0
	1000
	Glycolysis / Gluconeogenesis

	ACS
	ac[c] + atp[c] + coa[c] <=> accoa[c] + amp[c] + ppi[c]
	CNA07740
	0
	1000
	Glycolysis / Gluconeogenesis

	ACSm
	ac[m] + atp[m] + coa[m] <=> accoa[m] + amp[m] + ppi[m]
	CNA07740
	0
	1000
	Glycolysis / Gluconeogenesis

	ACALDt
	acald[e] <=> acald[c]
	
	-1000
	1000
	Transport Reaction

	EX_acald_e
	acald[e] <=>
	
	0
	1000
	Exchange Reaction

	CO2tm
	co2[c] <=> co2[m]
	
	-1000
	1000
	Transport Reaction

	EX_co2_e
	co2[e] <=>
	
	0
	1000
	Exchange Reaction

	CO2t
	co2[e] <=> co2[c]
	
	-1000
	1000
	Transport Reaction

	ALDD2xm
	acald[m] + h2o[m] + nad[m] <=> ac[m] + 2.0 h[m] + nadh[m]
	CNL05070
	0
	1000
	Glycolysis / Gluconeogenesis

	ALCD2x
	etoh[c] + nad[c] <=> acald[c] + h[c] + nadh[c]
	CNE00710 or CNG00600 or CNM01690
	-1000
	1000
	Glycolysis / Gluconeogenesis

	EX_etoh_e
	etoh[e] <=>
	
	0
	1000
	Exchange Reaction

	ETOHt
	etoh[e] <=> etoh[c]
	
	-1000
	1000
	Transport Reaction

	ALCD2y
	etoh[c] + nadp[c] <=> acald[c] + h[c] + nadph[c]
	CNC05140 or CNK02940
	0
	1000
	Glycolysis / Gluconeogenesis

	ACSp
	ac[x] + atp[x] + coa[x] <=> accoa[x] + amp[x] + ppi[x]
	CNA07740
	0
	1000
	Glycolysis / Gluconeogenesis

	ACALDtm
	acald[m] <=> acald[c]
	
	-1000
	1000
	Transport Reaction

	H2Otm
	h2o[c] <=> h2o[m]
	
	-1000
	1000
	Transport Reaction

	PC
	atp[c] + hco3[c] + pyr[c] <=> adp[c] + h[c] + oaa[c] + pi[c]
	CNF00650
	0
	1000
	Citrate cycle

	EX_oaa_e
	oaa[e] <=>
	
	0
	1000
	Exchange Reaction

	OAAt
	oaa[c] <=> oaa[e]
	
	-1000
	1000
	Transport Reaction

	PIt2r
	h[e] + pi[e] <=> h[c] + pi[c]
	CNC03960 or CNL05450 or CNE03570
	-1000
	1000
	Transport Reaction

	EX_pi_e
	pi[e] <=>
	
	-1000
	1000
	Exchange Reaction

	OAAt2m
	h[c] + oaa[c] <=> h[m] + oaa[m]
	CNF03940
	-1000
	1000
	Transport Reaction

	MDH
	mal__L[c] + nad[c] <=> h[c] + nadh[c] + oaa[c]
	CNG03100
	-1000
	1000
	Citrate cycle

	MDHm
	mal__L[m] + nad[m] <=> h[m] + nadh[m] + oaa[m]
	CNG03490
	-1000
	1000
	Citrate cycle

	FUM
	fum[c] + h2o[c] <=> mal__L[c]
	CNC01700
	-1000
	1000
	Citrate cycle

	FUMm
	fum[m] + h2o[m] <=> mal__L[m]
	CNC01700
	-1000
	1000
	Citrate cycle

	SUCOASm
	atp[m] + coa[m] + succ[m] <=> adp[m] + pi[m] + succoa[m]
	CNA07260 and CNG02080
	-1000
	1000
	Citrate cycle

	SUCOAS1m
	coa[m] + gtp[m] + succ[m] <=> gdp[m] + pi[m] + succoa[m]
	CNG02080
	-1000
	1000
	Citrate cycle

	AKGDm
	akg[m] + coa[m] + nad[m] <=> co2[m] + nadh[m] + succoa[m]
	CNB00990 and CNB01730 and CND05840
	0
	1000
	Citrate cycle

	ICDHym
	icit[m] + nadp[m] <=> akg[m] + co2[m] + nadph[m]
	CNB04090
	0
	1000
	Citrate cycle

	ICDHyr
	icit[c] + nadp[c] <=> akg[c] + co2[c] + nadph[c]
	CNB04090
	0
	1000
	Citrate cycle

	ICDHyp
	icit[x] + nadp[x] <=> akg[x] + co2[x] + nadph[x]
	CNB04090
	0
	1000
	Citrate cycle

	ICDHxm
	icit[m] + nad[m] <=> akg[m] + co2[m] + nadh[m]
	CNA04610 or CNJ02060
	0
	1000
	Citrate cycle

	ACONT
	cit[c] <=> icit[c]
	CND02620
	-1000
	1000
	Citrate cycle

	ACONTm
	cit[m] <=> icit[m]
	CND02620
	-1000
	1000
	Citrate cycle

	CSm
	accoa[m] + h2o[m] + oaa[m] <=> cit[m] + coa[m] + h[m]
	CNA00510
	0
	1000
	Citrate cycle

	CSp
	accoa[x] + h2o[x] + oaa[x] <=> cit[x] + coa[x] + h[x]
	CNA00510
	0
	1000
	Citrate cycle

	ACITL
	atp[c] + cit[c] + coa[c] <=> accoa[c] + adp[c] + oaa[c] + pi[c]
	CNJ00800
	0
	1000
	Citrate cycle

	PIt2m
	h[c] + pi[c] <=> h[m] + pi[m]
	CNN01030
	-1000
	1000
	Transport Reaction

	MALtm
	mal__L[c] + pi[m] <=> pi[c] + mal__L[m]
	CNJ01430
	-1000
	1000
	Transport Reaction

	EX_mal__L_e
	mal__L[e] <=>
	
	0
	1000
	Exchange Reaction

	MALt2r
	h[e] + mal__L[e] <=> h[c] + mal__L[c]
	
	-1000
	1000
	Transport Reaction

	EX_akg_e
	akg[e] <=>
	
	0
	1000
	Exchange Reaction

	AKGt2r
	akg[e] + h[e] <=> akg[c] + h[c]
	
	-1000
	1000
	Transport Reaction

	ACtm
	ac[c] <=> ac[m]
	
	-1000
	1000
	Transport Reaction

	ACt2r
	ac[e] + h[e] <=> ac[c] + h[c]
	CNN01220
	-1000
	1000
	Transport Reaction

	EX_ac_e
	ac[e] <=>
	
	0
	1000
	Exchange Reaction

	EX_fum_e
	fum[e] <=>
	
	0
	1000
	Exchange Reaction

	FUMt2r
	fum[e] + h[e] <=> fum[c] + h[c]
	
	-1000
	1000
	Transport Reaction

	EX_nadp_e
	nadp[e] <=>
	
	0
	1000
	Exchange Reaction

	NADPt
	nadp[c] <=> nadp[e]
	
	-1000
	1000
	Transport Reaction

	GNK
	atp[c] + glcn[c] <=> 6pgc[c] + adp[c] + h[c]
	CNC00400
	0
	1000
	Pentose phosphate pathway

	GLCNt2r
	glcn[e] + h[e] <=> glcn[c] + h[c]
	
	-1000
	1000
	Transport Reaction

	EX_glcn_e
	glcn[e] <=>
	
	0
	1000
	Exchange Reaction

	G6PDH2r
	g6p[c] + nadp[c] <=> 6pgl[c] + h[c] + nadph[c]
	CNG03280
	0
	1000
	Pentose phosphate pathway

	G6PDH2er
	g6p[r] + nadp[r] <=> 6pgl[r] + h[r] + nadph[r]
	CNG03280
	0
	1000
	Pentose phosphate pathway

	G6PDH1
	g6p[c] + nad[c] <=> 6pgl[c] + h[c] + nadh[c]
	CNG03280
	0
	1000
	Pentose phosphate pathway

	6PGLter
	6pgl[c] <=> 6pgl[r]
	
	-1000
	1000
	Transport Reaction

	PGL
	6pgl[c] + h2o[c] <=> 6pgc[c] + h[c]
	CND03390
	0
	1000
	Pentose phosphate pathway

	GND
	6pgc[c] + nadp[c] <=> co2[c] + nadph[c] + ru5p__D[c]
	CNK01050
	0
	1000
	Pentose phosphate pathway

	TKT2
	e4p[c] + xu5p__D[c] <=> f6p[c] + g3p[c]
	CND00940
	-1000
	1000
	Pentose phosphate pathway

	RPE
	ru5p__D[c] <=> xu5p__D[c]
	CNA06630
	-1000
	1000
	Pentose phosphate pathway

	RPI
	r5p[c] <=> ru5p__D[c]
	CND05060
	-1000
	1000
	Pentose phosphate pathway

	TKT1
	r5p[c] + xu5p__D[c] <=> g3p[c] + s7p[c]
	CND00940
	-1000
	1000
	Pentose phosphate pathway

	TALA
	g3p[c] + s7p[c] <=> e4p[c] + f6p[c]
	CNK03170
	-1000
	1000
	Pentose phosphate pathway

	PRPPS
	atp[c] + r5p[c] <=> amp[c] + h[c] + prpp[c]
	CNG02440
	-1000
	1000
	Pentose phosphate pathway

	PPM
	r1p[c] <=> r5p[c]
	CNN00430
	-1000
	1000
	Pentose phosphate pathway

	PKETX
	pi[c] + xu5p__D[c] <=> actp[c] + g3p[c] + h2o[c]
	CNE03100 or CNK00070
	0
	1000
	Pentose phosphate pathway

	DKII
	h[c] + nadh[c] + 46dh25dohxn[c] <=> 2ddglcn[c] + nad[c]
	CNA01160
	0
	1000
	Pentose and glucuronate interconversions

	ALCD19_L
	h[c] + nadph[c] + Lglyald[c] <=> glyc[c] + nadp[c]
	CNB04710
	-1000
	1000
	Pentose and glucuronate interconversions

	GULND
	glcur[c] + h[c] + nadph[c] <=> nadp[c] + guln__L[c]
	CNC05140 or CNK02940
	-1000
	1000
	Pentose and glucuronate interconversions

	UDPGD
	h2o[c] + 2.0 nad[c] + udpg[c] <=> 3.0 h[c] + 2.0 nadh[c] + udpglcur[c]
	CNL06460
	0
	1000
	Pentose and glucuronate interconversions

	UDPGLCURtr
	udpglcur[e] <=> udpglcur[c]
	
	-1000
	1000
	Transport Reaction

	EX_udpglcur_e
	udpglcur[e] <=>
	
	0
	1000
	Exchange Reaction

	GALUi
	g1p[c] + h[c] + utp[c] <=> ppi[c] + udpg[c]
	CNC03700
	-1000
	1000
	Pentose and glucuronate interconversions

	XYLOR
	nadp[c] + xyl__D[c] <=> h[c] + nadph[c] + xylnact__D[c]
	CNE04820
	0
	1000
	Pentose and glucuronate interconversions

	XYLTD_D
	nad[c] + xylt[c] <=> h[c] + nadh[c] + xylu__D[c]
	CNA01050 or CNA02580 or CNC06670 or CNG00100 or CNH02960 or CNJ01090 or CNK02880
	0
	1000
	Pentose and glucuronate interconversions

	XYLTt
	xylt[e] <=> xylt[c]
	
	-1000
	1000
	Transport Reaction

	EX_xylt_e
	xylt[e] <=>
	
	0
	1000
	Exchange Reaction

	XYLK
	atp[c] + xylu__D[c] <=> adp[c] + h[c] + xu5p__D[c]
	CNH03870
	0
	1000
	Pentose and glucuronate interconversions

	SBTD_D2
	nad[c] + sbt__D[c] <=> fru[c] + h[c] + nadh[c]
	CNG00100 or CNH02960 or CNJ01090 or CNK02880
	0
	1000
	Fructose and mannose metabolism

	EX_sbt__D_e
	sbt__D[e] <=>
	
	0
	1000
	Exchange Reaction

	SBT_Dt
	sbt__D[e] <=> sbt__D[c]
	
	-1000
	1000
	Transport Reaction

	EX_fru_e
	fru[e] <=>
	
	0
	1000
	Exchange Reaction

	FRUt2
	fru[e] + h[e] <=> fru[c] + h[c]
	CNG01480
	0
	1000
	Transport Reaction

	ALLPI
	all6p[c] <=> allul6p[c]
	CNA08060
	-1000
	1000
	Fructose and mannose metabolism

	FBP26
	h2o[c] + f26bp[c] <=> f6p[c] + pi[c]
	CNI03630
	0
	1000
	Fructose and mannose metabolism

	HEX4
	atp[c] + man[c] <=> adp[c] + h[c] + man6p[c]
	CNB02660 or CNH01400
	0
	1000
	Fructose and mannose metabolism

	HEX7
	atp[c] + fru[c] <=> adp[c] + f6p[c] + h[c]
	CNB02660 or CNH01400
	0
	1000
	Fructose and mannose metabolism

	MANt2
	h[e] + man[e] <=> h[c] + man[c]
	CNG01480
	0
	1000
	Transport Reaction

	EX_man_e
	man[e] <=>
	
	0
	1000
	Exchange Reaction

	MAN6PI
	man6p[c] <=> f6p[c]
	CNI02370
	-1000
	1000
	Fructose and mannose metabolism

	PMANM
	man1p[c] <=> man6p[c]
	CNH00170
	-1000
	1000
	Fructose and mannose metabolism

	MAN1PT
	gtp[c] + h[c] + man1p[c] <=> gdpmann[c] + ppi[c]
	CNC03020
	0
	1000
	Fructose and mannose metabolism

	TRIOK
	atp[c] + glyald[c] <=> adp[c] + g3p[c] + h[c]
	CNA08050 or CNC04180
	0
	1000
	Fructose and mannose metabolism

	FBA2
	f1p[c] <=> dhap[c] + glyald[c]
	CNB00300 or CNC01860
	-1000
	1000
	Fructose and mannose metabolism

	GALCTND
	galctn__D[c] <=> 2dh3dgal[c] + h2o[c]
	CNI02060
	0
	1000
	Galactose metabolism

	GALKr
	atp[c] + gal[c] <=> adp[c] + gal1p[c] + h[c]
	CNB04330 or CNM00610
	0
	1000
	Galactose metabolism

	GALt2
	gal[e] + h[e] <=> gal[c] + h[c]
	CNC01940 or 
CNH00070 or CNH00540 or CNH03090 or
CNL04310 or CNN00260
	0
	1000
	Transport Reaction

	EX_gal_e
	gal[e] <=>
	
	0
	1000
	Exchange Reaction

	UGLT
	gal1p[c] + udpg[c] <=> g1p[c] + udpgal[c]
	CNB03650 or CNM00620
	-1000
	1000
	Galactose metabolism

	UDPG4E
	udpg[c] <=> udpgal[c]
	CNA06760 or CNM00600
	-1000
	1000
	Galactose metabolism

	PGMT
	g1p[c] <=> g6p[c]
	CNN00430
	-1000
	1000
	Galactose metabolism

	SUCRe
	h2o[e] + sucr[e] <=> fru[e] + glc__D[e]
	CNF00610 or CNH01310 or CNN00140 or CNK00060
	0
	1000
	Galactose metabolism

	EX_sucr_e
	sucr[e] <=>
	
	0
	1000
	Exchange Reaction

	SUCRt2
	h[e] + sucr[e] <=> h[c] + sucr[c]
	
	0
	1000
	Transport Reaction

	RAFH
	h2o[c] + raffin[c] <=> fru[c] + melib[c]
	CNK00060
	0
	1000
	Galactose metabolism

	MELIBt2
	melib[e] + h[e] <=> melib[c] + h[c]
	
	0
	1000
	Transport Reaction

	EX_melib_e
	melib[e] <=>
	
	0
	1000
	Exchange Reaction

	PFK_2
	atp[c] + tag6p__D[c] <=> adp[c] + h[c] + tagdp__D[c]
	CNJ01080
	0
	1000
	Galactose metabolism

	CT6PT
	ctp[c] + tag6p__D[c] <=> cdp[c] + h[c] + tagdp__D[c]
	CNJ01080
	0
	1000
	Galactose metabolism

	UT6PT
	tag6p__D[c] + utp[c] <=> h[c] + tagdp__D[c] + udp[c]
	CNJ01080
	0
	1000
	Galactose metabolism

	IT6PT
	itp[c] + tag6p__D[c] <=> h[c] + idp[c] + tagdp__D[c]
	CNJ01080
	0
	1000
	Galactose metabolism

	ETOHtm
	etoh[c] <=> etoh[m]
	
	-1000
	1000
	Transport Reaction

	INOSTO
	inost[c] + o2[c] <=> glcur[c] + h[c] + h2o[c]
	CNH03170
	0
	1000
	Ascorbate and aldarate metabolism

	GLCURtr
	glcur[e] <=> glcur[c]
	
	-1000
	1000
	Transport Reaction

	EX_glcur_e
	glcur[e] <=>
	
	0
	1000
	Exchange Reaction

	GLACO
	2.0 h2o[c] + nad[c] + glac[c] <=> glcr[c] + 3.0 h[c] + nadh[c]
	CND02060 or CNF03900 or CNL05070
	0
	1000
	Ascorbate and aldarate metabolism

	GLACOm
	2.0 h2o[m] + nad[m] + glac[m] <=> 3.0 h[m] + nadh[m] + glcr[m]
	CND02060 or CNF03900 or CNL05070
	0
	1000
	Ascorbate and aldarate metabolism

	GLCURter
	glcur[c] <=> glcur[r]
	
	0
	1000
	Transport Reaction

	GULNDer
	h[r] + nadph[r] + glcur[r] <=> nadp[r] + guln__L[r]
	
	-1000
	1000
	Ascorbate and aldarate metabolism

	GLNLASEer
	h[r] + guln__L[r] <=> h2o[r] + gullac[r]
	CNJ01840
	-1000
	1000
	Ascorbate and aldarate metabolism

	ACCOAC
	accoa[c] + atp[c] + hco3[c] <=> adp[c] + h[c] + malcoa[c] + pi[c]
	CNF02180
	-1000
	1000
	Fatty acid biosynthesis

	ACCOACrm
	accoa[m] + atp[m] + hco3[m] <=> adp[m] + h[m] + malcoa[m] + pi[m]
	CNF02180
	-1000
	1000
	Fatty acid biosynthesis

	MCOATA
	ACP[c] + malcoa[c] <=> coa[c] + malACP[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	MCOATAm
	ACP[m] + malcoa[m] <=> coa[m] + malACP[m]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	ACOATA
	ACP[c] + accoa[c] <=> acACP[c] + coa[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	ACOATAm
	ACP[m] + accoa[m] <=> acACP[m] + coa[m]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	KAS14
	acACP[c] + h[c] + malACP[c] <=> ACP[c] + actACP[c] + co2[c]
	CNE04360
	0
	1000
	Fatty acid biosynthesis

	3OAR40_2
	nadp[c] + 3hbutACP[c] <=> actACP[c] + h[c] + nadph[c]
	CNE04360
	-1000
	1000
	Fatty acid biosynthesis

	3HAD40_2
	3hbutACP[c] <=> but2eACP[c] + h2o[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	EAR40y
	but2eACP[c] + h[c] + nadph[c] <=> butACP[c] + nadp[c]
	CNE04370
	0
	1000
	Fatty acid biosynthesis

	3OAS60
	butACP[c] + h[c] + malACP[c] <=> 3ohexACP[c] + ACP[c] + co2[c]
	CNE04360
	0
	1000
	Fatty acid biosynthesis

	3OAR60
	3ohexACP[c] + h[c] + nadph[c] <=> 3hhexACP[c] + nadp[c]
	CNE04360
	-1000
	1000
	Fatty acid biosynthesis

	3HAD60
	3hhexACP[c] <=> h2o[c] + thex2eACP[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	EAR60y
	h[c] + nadph[c] + thex2eACP[c] <=> hexACP[c] + nadp[c]
	CNE04370
	0
	1000
	Fatty acid biosynthesis

	3OAS80
	h[c] + hexACP[c] + malACP[c] <=> 3ooctACP[c] + ACP[c] + co2[c]
	CNE04360
	0
	1000
	Fatty acid biosynthesis

	3OAR80
	3ooctACP[c] + h[c] + nadph[c] <=> 3hoctACP[c] + nadp[c]
	CNE04360
	-1000
	1000
	Fatty acid biosynthesis

	3HAD80
	3hoctACP[c] <=> h2o[c] + toct2eACP[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	EAR80y
	h[c] + nadph[c] + toct2eACP[c] <=> nadp[c] + ocACP[c]
	CNE04370
	0
	1000
	Fatty acid biosynthesis

	3OAS100
	h[c] + malACP[c] + ocACP[c] <=> 3odecACP[c] + ACP[c] + co2[c]
	CNE04360
	0
	1000
	Fatty acid biosynthesis

	3OAR100
	3odecACP[c] + h[c] + nadph[c] <=> 3hdecACP[c] + nadp[c]
	CNE04360
	-1000
	1000
	Fatty acid biosynthesis

	3HAD100
	3hdecACP[c] <=> h2o[c] + tdec2eACP[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	EAR100y
	h[c] + nadph[c] + tdec2eACP[c] <=> dcaACP[c] + nadp[c]
	CNE04370
	0
	1000
	Fatty acid biosynthesis

	3OAS120
	dcaACP[c] + h[c] + malACP[c] <=> 3oddecACP[c] + ACP[c] + co2[c]
	CNE04360
	0
	1000
	Fatty acid biosynthesis

	3OAR120
	3oddecACP[c] + h[c] + nadph[c] <=> 3hddecACP[c] + nadp[c]
	CNE04360
	-1000
	1000
	Fatty acid biosynthesis

	3HAD120
	3hddecACP[c] <=> h2o[c] + tddec2eACP[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	EAR120y
	h[c] + nadph[c] + tddec2eACP[c] <=> ddcaACP[c] + nadp[c]
	CNE04370
	0
	1000
	Fatty acid biosynthesis

	3OAS140
	ddcaACP[c] + h[c] + malACP[c] <=> 3omrsACP[c] + ACP[c] + co2[c]
	CNE04360
	0
	1000
	Fatty acid biosynthesis

	3OAR140
	3omrsACP[c] + h[c] + nadph[c] <=> 3hmrsACP[c] + nadp[c]
	CNE04360
	-1000
	1000
	Fatty acid biosynthesis

	3HAD140
	3hmrsACP[c] <=> h2o[c] + tmrs2eACP[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	EAR140y
	h[c] + nadph[c] + tmrs2eACP[c] <=> myrsACP[c] + nadp[c]
	CNE04370
	0
	1000
	Fatty acid biosynthesis

	3OAS160
	h[c] + malACP[c] + myrsACP[c] <=> 3opalmACP[c] + ACP[c] + co2[c]
	CNE04360
	0
	1000
	Fatty acid biosynthesis

	3OAR160
	3opalmACP[c] + h[c] + nadph[c] <=> 3hpalmACP[c] + nadp[c]
	CNE04360
	-1000
	1000
	Fatty acid biosynthesis

	3HAD160
	3hpalmACP[c] <=> h2o[c] + tpalm2eACP[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	EAR160y
	h[c] + nadph[c] + tpalm2eACP[c] <=> nadp[c] + palmACP[c]
	CNE04370
	0
	1000
	Fatty acid biosynthesis

	PALMCOA
	palmACP[c] + coa[c] <=> pmtcoa[c] + ACP[c]
	CNE04370
	-1000
	1000
	Fatty acid biosynthesis

	FACOAL160
	atp[c] + coa[c] + hdca[c] <=> amp[c] + pmtcoa[c] + ppi[c]
	CNC00660
	-1000
	1000
	Fatty acid biosynthesis

	FACOAL100
	atp[c] + coa[c] + dca[c] <=> amp[c] + dcacoa[c] + ppi[c]
	CNI00710
	-1000
	1000
	Fatty acid biosynthesis

	FACOAL120
	atp[c] + coa[c] + ddca[c] <=> amp[c] + ddcacoa[c] + ppi[c]
	CNI00710
	-1000
	1000
	Fatty acid biosynthesis

	FACOAL161
	atp[c] + coa[c] + hdcea[c] <=> amp[c] + hdcoa[c] + ppi[c]
	CNI00710
	-1000
	1000
	Fatty acid biosynthesis

	FACOAL180
	atp[c] + coa[c] + ocdca[c] <=> amp[c] + ppi[c] + stcoa[c]
	CNI00710
	-1000
	1000
	Fatty acid biosynthesis

	FACOAL181
	atp[c] + coa[c] + ocdcea[c] <=> amp[c] + odecoa[c] + ppi[c]
	CNI00710
	-1000
	1000
	Fatty acid biosynthesis

	FACOAL182
	atp[c] + coa[c] + ocdcya[c] <=> amp[c] + ocdycacoa[c] + ppi[c]
	CNI00710
	-1000
	1000
	Fatty acid biosynthesis

	FACOAL140
	atp[c] + coa[c] + ttdca[c] <=> amp[c] + ppi[c] + tdcoa[c]
	CNI00710
	-1000
	1000
	Fatty acid biosynthesis

	FAS80COA_L
	accoa[c] + 9 h[c] + 3 malcoa[c] + 6 nadph[c] <=> 3 co2[c] + 3 coa[c] + 3 h2o[c] + 6 nadp[c] + occoa[c]
	CNE04360 and CNE04370
	0
	1000
	Fatty acid biosynthesis

	FAS100COA
	3 h[c] + malcoa[c] + 2 nadph[c] + occoa[c] <=> co2[c] + coa[c] + dcacoa[c] + h2o[c] + 2 nadp[c]
	CNE04360 and CNE04370
	0
	1000
	Fatty acid biosynthesis

	FAS120COA
	dcacoa[c] + 3 h[c] + malcoa[c] + 2 nadph[c] <=> co2[c] + coa[c] + ddcacoa[c] + h2o[c] + 2 nadp[c]
	CNE04360 and CNE04370
	0
	1000
	Fatty acid biosynthesis

	FAS140COA
	ddcacoa[c] + 3 h[c] + malcoa[c] + 2 nadph[c] <=> co2[c] + coa[c] + h2o[c] + 2 nadp[c] + tdcoa[c]
	CNE04360 and CNE04370
	0
	1000
	Fatty acid biosynthesis

	FAS160COA
	3 h[c] + malcoa[c] + 2 nadph[c] + tdcoa[c] <=> co2[c] + coa[c] + h2o[c] + 2 nadp[c] + pmtcoa[c]
	CNE04360 and CNE04370
	0
	1000
	Fatty acid biosynthesis

	FAS180COA
	3 h[c] + malcoa[c] + 2 nadph[c] + pmtcoa[c] <=> co2[c] + coa[c] + h2o[c] + 2 nadp[c] + stcoa[c]
	CNE04360 and CNE04370
	0
	1000
	Fatty acid biosynthesis

	EX_dca_e
	dca[e] <=>
	
	0
	1000
	Exchange Reaction

	DCATDc
	dca[e] <=> dca[c]
	
	-1000
	1000
	Transport Reaction

	EX_ddca_e
	ddca[e] <=>
	
	0
	1000
	Exchange Reaction

	r2444
	ddca[e] <=> ddca[c]
	
	-1000
	1000
	Transport Reaction

	EX_hdcea_e
	hdcea[e] <=>
	
	0
	1000
	Exchange Reaction

	HDCEAt
	hdcea[e] <=> hdcea[c]
	
	0
	1000
	Transport Reaction

	EX_ocdca_e
	ocdca[e] <=>
	
	0
	1000
	Exchange Reaction

	OCDCAt
	ocdca[e] <=> ocdca[c]
	
	0
	1000
	Transport Reaction

	EX_ocdcea_e
	ocdcea[e] <=>
	
	0
	1000
	Exchange Reaction

	OCDCEAt
	ocdcea[e] <=> ocdcea[c]
	
	0
	1000
	Transport Reaction

	EX_ocdcya_e
	ocdcya[e] <=>
	
	0
	1000
	Exchange Reaction

	OCDCYAt
	ocdcya[e] <=> ocdcya[c]
	
	0
	1000
	Transport Reaction

	EX_ttdca_e
	ttdca[e] <=>
	
	0
	1000
	Exchange Reaction

	TTDCAtr
	ttdca[e] <=> ttdca[c]
	
	-1000
	1000
	Transport Reaction

	ACACT2m
	accoa[m] + btcoa[m] <=> coa[m] + 3ohcoa[m]
	CNC05280
	-1000
	1000
	Fatty acid elongation

	HACD2m
	h[m] + nadh[m] + 3ohcoa[m] <=> nad[m] + 3hhcoa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Fatty acid elongation

	ECOAH2m
	3hhcoa[m] <=> h2o[m] + hx2coa[m]
	CNI00240
	-1000
	1000
	Fatty acid elongation

	ACACT3m
	accoa[m] + hxcoa[m] <=> coa[m] + 3oocoa[m]
	CNA05060 or CNA04700
	-1000
	1000
	Fatty acid elongation

	HACD3m
	h[m] + nadh[m] + 3oocoa[m] <=> nad[m] + 3hocoa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Fatty acid elongation

	ECOAH3m
	3hocoa[m] <=> h2o[m] + oc2coa[m]
	CNI00240
	-1000
	1000
	Fatty acid elongation

	ACACT4m
	accoa[m] + occoa[m] <=> coa[m] + 3odcoa[m]
	CNA05060 or CNA04700
	-1000
	1000
	Fatty acid elongation

	HACD4m
	h[m] + nadh[m] + 3odcoa[m] <=> nad[m] + 3hdcoa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Fatty acid elongation

	ECOAH4m
	3hdcoa[m] <=> h2o[m] + dc2coa[m]
	CNI00240
	-1000
	1000
	Fatty acid elongation

	ACACT5m
	accoa[m] + dcacoa[m] <=> coa[m] + 3oddcoa[m]
	CNA05060 or CNA04700
	-1000
	1000
	Fatty acid elongation

	ECOAH5m
	3hddcoa[m] <=> h2o[m] + dd2coa[m]
	CNI00240
	-1000
	1000
	Fatty acid elongation

	ACACT6m
	accoa[m] + ddcacoa[m] <=> coa[m] + 3otdcoa[m]
	CNA05060 or CNA04700
	-1000
	1000
	Fatty acid elongation

	ECOAH6m
	3htdcoa[m] <=> h2o[m] + td2coa[m]
	CNI00240
	-1000
	1000
	Fatty acid elongation

	ACACT7m
	accoa[m] + tdcoa[m] <=> coa[m] + 3ohdcoa[m]
	CNA05060 or CNA04700
	-1000
	1000
	Fatty acid elongation

	HACD7m
	h[m] + nadh[m] + 3ohdcoa[m] <=> nad[m] + 3hhdcoa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Fatty acid elongation

	ECOAH7m
	3hhdcoa[m] <=> h2o[m] + hdd2coa[m]
	CNI00240
	-1000
	1000
	Fatty acid elongation

	ACOAD1fm
	fad[m] + btcoa[m] <=> fadh2[m] + b2coa[m]
	CNJ01190 or CNK00550
	0
	1000
	Fatty acid elongation

	ECOAH1m
	3hbcoa[m] <=> h2o[m] + b2coa[m]
	CNI00240
	-1000
	1000
	Fatty acid elongation

	HACD1m
	aacoa[m] + h[m] + nadh[m] <=> nad[m] + 3hbcoa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Fatty acid elongation

	ACACT1m
	2.0 accoa[m] <=> aacoa[m] + coa[m]
	CNC05280
	-1000
	1000
	Fatty acid elongation

	ACACT1r
	2.0 accoa[c] <=> aacoa[c] + coa[c]
	CNC05280
	-1000
	1000
	Fatty acid elongation

	PMTCOAtm
	pmtcoa[m] <=> pmtcoa[c]
	
	-1000
	1000
	Transport Reaction

	CITtam
	cit[c] + mal__L[m] <=> mal__L[c] + cit[m]
	CNN01450
	-1000
	1000
	Transport Reaction

	CITtbm
	cit[c] + pep[m] <=> pep[c] + cit[m]
	CNN01450
	-1000
	1000
	Transport Reaction

	ACOADH60_m
	fad[m] + hxcoa[m] <=> fadh2[m] + hx2coa[m]
	CNK00550
	0
	1000
	Fatty acid degradation

	ACOADH80_m
	fad[m] + occoa[m] <=> fadh2[m] + oc2coa[m]
	CNK00550
	0
	1000
	Fatty acid degradation

	ACOADH100_m
	fad[m] + dcacoa[m] <=> fadh2[m] + dc2coa[m]
	CNK00550
	0
	1000
	Fatty acid degradation

	HACD5m
	h[m] + nadh[m] + 3oddcoa[m] <=> nad[m] + 3hddcoa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Fatty acid degradation

	ACOADH120_m
	fad[m] + ddcacoa[m] <=> fadh2[m] + dd2coa[m]
	CNK00550
	0
	1000
	Fatty acid degradation

	HACD6m
	h[m] + nadh[m] + 3otdcoa[m] <=> nad[m] + 3htdcoa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Fatty acid degradation

	ACOADH140_m
	fad[m] + tdcoa[m] <=> fadh2[m] + td2coa[m]
	CNK00550
	0
	1000
	Fatty acid degradation

	ACOADH160_m
	fad[m] + pmtcoa[m] <=> fadh2[m] + hdd2coa[m]
	CNK00550
	0
	1000
	Fatty acid degradation

	ACOA160OR
	pmtcoa[x] + fad[x] <=> hdd2coa[x] + fadh2[x]
	CNG00320
	0
	1000
	Fatty acid degradation

	ECOAH7p
	3hhdcoa[x] <=> h2o[x] + hdd2coa[x]
	CNI00240
	-1000
	1000
	Fatty acid degradation

	HACD7p
	3ohdcoa[x] + h[x] + nadh[x] <=> 3hhdcoa[x] + nad[x]
	CNF02530
	-1000
	1000
	Fatty acid degradation

	ACACT7p
	3ohdcoa[x] + coa[x] <=> accoa[x] + tdcoa[x]
	CNA04700
	-1000
	1000
	Fatty acid degradation

	ACOA140OR
	tdcoa[x] + fad[x] <=> td2coa[x] + fadh2[x]
	CNG00320
	0
	1000
	Fatty acid degradation

	ECOAH6p
	3htdcoa[x] <=> h2o[x] + td2coa[x]
	CNI00240
	-1000
	1000
	Fatty acid degradation

	HACD6p
	3otdcoa[x] + h[x] + nadh[x] <=> 3htdcoa[x] + nad[x]
	CNF02530
	-1000
	1000
	Fatty acid degradation

	ACACT6p
	3otdcoa[x] + coa[x] <=> accoa[x] + ddcacoa[x]
	CNA04700
	-1000
	1000
	Fatty acid degradation

	ACOA120OR
	ddcacoa[x] + fad[x] <=> dd2coa[x] + fadh2[x]
	CNG00320
	0
	1000
	Fatty acid degradation

	ECOAH5p
	3hddcoa[x] <=> dd2coa[x] + h2o[x]
	CNI00240
	-1000
	1000
	Fatty acid degradation

	HACD5p
	3oddcoa[x] + h[x] + nadh[x] <=> 3hddcoa[x] + nad[x]
	CNF02530
	-1000
	1000
	Fatty acid degradation

	ACACT5p
	3oddcoa[x] + coa[x] <=> accoa[x] + dcacoa[x]
	CNA04700
	-1000
	1000
	Fatty acid degradation

	ACOA100OR
	dcacoa[x] + fad[x] <=> dc2coa[x] + fadh2[x]
	CNG00320
	0
	1000
	Fatty acid degradation

	ECOAH4p
	3hdcoa[x] <=> dc2coa[x] + h2o[x]
	CNI00240
	-1000
	1000
	Fatty acid degradation

	HACD4p
	3odcoa[x] + h[x] + nadh[x] <=> 3hdcoa[x] + nad[x]
	CNF02530
	-1000
	1000
	Fatty acid degradation

	ACACT4p
	3odcoa[x] + coa[x] <=> accoa[x] + occoa[x]
	CNA04700
	-1000
	1000
	Fatty acid degradation

	FAO80p
	3 coa[x] + 3 h2o[x] + 3 nad[x] + 3 o2[x] + occoa[x] <=> 4 accoa[x] + 3 h2o2[x] + 3 h[x] + 3 nadh[x]
	CNF02530 and CNA04700 and CNG00320
	0
	1000
	Fatty acid degradation

	PTE2x
	h2o[x] + pmtcoa[x] <=> coa[x] + h[x] + hdca[x]
	CNA00890
	0
	1000
	Fatty acid degradation

	FA160COAabcp
	atp[x] + h2o[x] + pmtcoa[c] <=> adp[x] + h[x] + pi[x] + pmtcoa[x]
	CNA06310 and CNC03860
	0
	1000
	Fatty acid degradation

	HMGCOAS
	coa[c] + h[c] + hmgcoa[c] <=> aacoa[c] + accoa[c] + h2o[c]
	CNC05080 or CNG02670
	-1000
	1000
	Synthesis and degradation of ketone bodies

	HMGCOASm
	coa[m] + h[m] + hmgcoa[m] <=> aacoa[m] + accoa[m] + h2o[m]
	CNC05080 or CNG02670
	-1000
	1000
	Synthesis and degradation of ketone bodies

	HMGCOAtm
	hmgcoa[c] <=> hmgcoa[m]
	
	-1000
	1000
	Transport Reaction

	HMGL
	hmgcoa[c] <=> acac[c] + accoa[c]
	CNC00210
	0
	1000
	Synthesis and degradation of ketone bodies

	HMGLm
	hmgcoa[m] <=> accoa[m] + acac[m]
	CNC00210
	0
	1000
	Synthesis and degradation of ketone bodies

	EX_o2_e
	o2[e] <=>
	
	-1000
	1000
	Exchange Reaction

	O2t
	o2[e] <=> o2[c]
	
	-1000
	1000
	Transport Reaction

	SQLS
	2.0 frdp[c] + h[c] + nadph[c] <=> nadp[c] + 2.0 ppi[c] + sql[c]
	CNC05660
	0
	1000
	Steroid biosynthesis

	SQLter
	sql[c] <=> sql[r]
	
	-1000
	1000
	Transport Reaction

	SQLEr
	h[r] + nadph[r] + o2[r] + sql[r] <=> Ssq23epx[r] + h2o[r] + nadp[r]
	CND06110
	0
	1000
	Steroid biosynthesis

	O2ter
	o2[c] <=> o2[r]
	
	-1000
	1000
	Transport Reaction

	H2Oter
	h2o[c] <=> h2o[r]
	
	-1000
	1000
	Transport Reaction

	SQ23EPXter
	Ssq23epx[r] <=> Ssq23epx[c]
	
	-1000
	1000
	Transport Reaction

	LNSTLS
	Ssq23epx[c] <=> lanost[c]
	CND02520
	0
	1000
	Steroid biosynthesis

	EX_lanost_e
	lanost[e] <=>
	
	0
	1000
	Exchange Reaction

	LANOSTt
	lanost[e] <=> lanost[c]
	
	-1000
	1000
	Transport Reaction

	LNS14DM
	2.0 h[c] + 3.0 nadph[c] + 3.0 o2[c] + lanost[c] <=> for[c] + 4.0 h2o[c] + 3.0 nadp[c] + 44mctr[c]
	CNA00300
	0
	1000
	Steroid biosynthesis

	FORt
	for[e] <=> for[c]
	
	-1000
	1000
	Transport Reaction

	EX_for_e
	for[e] <=>
	
	0
	1000
	Exchange Reaction

	C14STR
	h[c] + nadph[c] + 44mctr[c] <=> nadp[c] + 44mzym[c]
	CNA01070
	0
	1000
	Steroid biosynthesis

	C4STMO1
	3.0 h[c] + 3.0 nadph[c] + 3.0 o2[c] + 44mzym[c] <=> 4.0 h2o[c] + 3.0 nadp[c] + 4mzym_int1[c]
	CNC02410
	0
	1000
	Steroid biosynthesis

	HMR_1495
	nadp[c] + 4mzym_int1[c] <=> co2[c] + h[c] + nadph[c] + 4mzym_int2[c]
	CNJ00460
	0
	1000
	Steroid biosynthesis

	C3STKR1
	h[c] + nadph[c] + 4mzym_int2[c] <=> nadp[c] + 4mzym[c]
	CND03020
	0
	1000
	Steroid biosynthesis

	C4STMO2
	3.0 h[c] + 3.0 nadph[c] + 3.0 o2[c] + 4mzym[c] <=> 4.0 h2o[c] + 3.0 nadp[c] + zym_int1[c]
	CNC02410
	0
	1000
	Steroid biosynthesis

	C3STDH2
	nad[c] + zym_int1[c] <=> co2[c] + h[c] + nadh[c] + zym_int2[c]
	CNJ00460
	0
	1000
	Steroid biosynthesis

	C3STKR2
	h[c] + nadph[c] + zym_int2[c] <=> nadp[c] + zymst[c]
	CND03020
	0
	1000
	Steroid biosynthesis

	ZYMSTt
	zymst[e] <=> zymst[c]
	
	-1000
	1000
	Transport Reaction

	EX_zymst_e
	zymst[e] <=>
	
	0
	1000
	Exchange Reaction

	SAM24MT
	amet[c] + zymst[c] <=> ahcys[c] + h[c] + fecost[c]
	CNB03100
	0
	1000
	Steroid biosynthesis

	EX_fecost_e
	fecost[e] <=>
	
	0
	1000
	Exchange Reaction

	FECOSTt
	fecost[e] <=> fecost[c]
	
	-1000
	1000
	Transport Reaction

	C8STI
	fecost[c] <=> epist[c]
	CNA08290
	0
	1000
	Steroid biosynthesis

	EX_amet_e
	amet[e] <=>
	
	0
	1000
	Exchange Reaction

	EX_epist_e
	epist[e] <=>
	
	0
	1000
	Exchange Reaction

	EPISTt
	epist[e] <=> epist[c]
	
	-1000
	1000
	Transport Reaction

	C5STDS
	h[c] + nadph[c] + o2[c] + epist[c] <=> 2.0 h2o[c] + nadp[c] + ergtrol[c]
	CNA05010
	0
	1000
	Steroid biosynthesis

	C22STDS
	h[c] + nadph[c] + o2[c] + ergtrol[c] <=> 2.0 h2o[c] + nadp[c] + ergtetrol[c]
	CNF03720
	0
	1000
	Steroid biosynthesis

	ERGTETROLter
	ergtetrol[c] <=> ergtetrol[r]
	
	-1000
	1000
	Transport Reaction

	C24STRer
	ergtetrol[r] + h[r] + nadph[r] <=> ergst[r] + nadp[r]
	CNC04470
	0
	1000
	Steroid biosynthesis

	ERGSTter
	ergst[r] <=> ergst[c]
	
	-1000
	1000
	Transport Reaction

	EX_ergst_e
	ergst[e] <=>
	
	0
	1000
	Exchange Reaction

	ERGSTt
	ergst[e] <=> ergst[c]
	
	-1000
	1000
	Transport Reaction

	LSTO2r
	h[r] + nadph[r] + o2[r] + lthstrl[r] <=> 2.0 h2o[r] + nadp[r] + 7dhchsterol[r]
	CNA05010
	0
	1000
	Steroid biosynthesis

	LTHSTRLOR
	h[c] + nadph[c] + o2[c] + lthstrl[c] <=> 2.0 h2o[c] + nadp[c] + 7dhchsterol[c]
	CNA05010
	0
	1000
	Steroid biosynthesis

	LTHSTRLtr
	lthstrl[c] <=> lthstrl[r]
	
	-1000
	1000
	Transport Reaction

	CYARTMT
	amet[c] + cyart[c] <=> ahcys[c] + h[c] + menecyart[c]
	CNB03100
	0
	1000
	Steroid biosynthesis

	OBFOOLOR
	2.0 h[c] + 3.0 nadph[c] + 3.0 o2[c] + obfool[c] <=> for[c] + 4.0 h2o[c] + 3.0 nadp[c] + mergtrol[c]
	CNA00300
	-1000
	1000
	Steroid biosynthesis

	MERGTROLR
	h[c] + nadph[c] + mergtrol[c] <=> nadp[c] + mfecostrl[c]
	CNA01070
	-1000
	1000
	Steroid biosynthesis

	EPISTLDS_c
	h[c] + nadph[c] + o2[c] + epist[c] <=> 2.0 h2o[c] + nadp[c] + dhepstrl[c]
	CNA05010
	0
	1000
	Steroid biosynthesis

	TYRTA
	akg[c] + tyr__L[c] <=> 34hpp[c] + glu__L[c]
	CNM00360
	-1000
	0
	Ubiquinone and other terpenoid-quinone biosynthesis

	TYRTAim
	34hpp[m] + glu__L[m] <=> akg[m] + tyr__L[m]
	CNM00360
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	TYRTAip
	34hpp[x] + glu__L[x] <=> akg[x] + tyr__L[x]
	CNM00360
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	TYRt2r
	h[e] + tyr__L[e] <=> h[c] + tyr__L[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	TYRt2m
	h[c] + tyr__L[c] <=> h[m] + tyr__L[m]
	
	-1000
	1000
	Transport Reaction

	EX_tyr__L_e
	tyr__L[e] <=>
	
	0
	1000
	Exchange Reaction

	TYRt2p
	h[c] + tyr__L[c] <=> h[x] + tyr__L[x]
	
	-1000
	1000
	Transport Reaction

	34HPPt2m
	34hpp[c] + h[c] <=> 34hpp[m] + h[m]
	
	-1000
	1000
	Transport Reaction

	34HPPt2p
	34hpp[c] + h[c] <=> 34hpp[x] + h[x]
	
	-1000
	1000
	Transport Reaction

	HBZOPT6m
	4hbz[m] + hexdp[m] <=> 3ophb_5[m] + ppi[m]
	CNC01780
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	3OPHB_5tm
	3ophb_5[c] <=> 3ophb_5[m]
	
	-1000
	1000
	Transport Reaction

	3OPHB5Hm
	3ophb_5[c] + 0.5 o2[c] <=> 3dh5hpb[c]
	CNI04030
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	3DH5HPBtm
	3dh5hpb[c] <=> 3dh5hpb[m]
	
	-1000
	1000
	Transport Reaction

	3DH5HPBMTm
	3dh5hpb[m] + amet[m] <=> 3hph5mb[m] + ahcys[m] + h[m]
	CNK00940
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	3HPH5MBDCm
	3hph5mb[m] <=> 2hp6mp[m] + co2[m]
	
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	2HPMBQMTm
	2hp6mbq[m] + amet[m] <=> 2hpmmbq[m] + ahcys[m] + h[m]
	CNA01250
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	2HPMMBQMOm
	2hpmmbq[m] + 0.5 o2[m] <=> 2hpmhmbq[m]
	CND01210
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	2HMHMBQMTm
	2hpmhmbq[m] + amet[m] <=> ahcys[m] + h[m] + q6[m]
	CNK00940
	0
	1000
	Ubiquinone and other terpenoid-quinone biosynthesis

	ATPS3m
	3.0 h[c] + adp[m] + pi[m] <=> atp[m] + h2o[m] + 2.0 h[m]
	(CNF02280 and CNE00750 and CNB00330 and CND03280 and CNC05260 and CNF00570 and CNB04580 and CND01180 and CNC05720 and CNC00990 and CND00340) or (CNF02280 and CNE00750 and CNB00330 and CND03280 and CNC05260 and CNF00570 and CNB04580 and CND01180 and CNC05720 and CNA05160 and CNC00990 and CND00340 and CNC03840)
	0
	1000
	Oxidative phosphorylation

	ATPS3v
	3.0 h[c] + adp[v] + pi[v] <=> atp[v] + h2o[v] + 2.0 h[v]
	CNI01180 and CNE02210 and CNK03340 and CNC00590 and CNF02860 and CNJ02380 and CNF01900 and CNC06660 and CNA04290 and CND02320 and CNA05420 and CNA02690 and CNA06920
	0
	1000
	Oxidative phosphorylation

	ATPS3g
	3.0 h[c] + adp[g] + pi[g] <=> atp[g] + h2o[g] + 2.0 h[g]
	CNI01180 and CNE02210 and CNK03340 and CNC00590 and CNF02860 and CNJ02380 and CNF01900 and CNC06660 and CNA04290 and CND02320 and CNA05420 and CNA02690 and CNA06920
	0
	1000
	Oxidative phosphorylation

	CCP2m
	2 focytc[m] + h2o2[m] <=> 2 ficytc[m] + 2 h2o[m]
	CND02630 and CNA06950
	0
	1000
	Oxidative phosphorylation

	CYOOm
	4.0 focytc[m] + 6.0 h[m] + o2[m] <=> 6.0 h[c] + 4.0 ficytc[m] + 2.0 h2o[m]
	((CNG02210 and CNL04890 and CNC05480 and CNB03500 and CNF01340 and CNN01330 and CNK03240) and CNA06950)
	0
	1000
	Oxidative phosphorylation

	O2tm
	o2[c] <=> o2[m]
	
	-1000
	1000
	Transport Reaction

	CYOR_u6m
	2.0 ficytc[m] + 1.5 h[m] + q6h2[m] <=> 1.5 h[c] + 2.0 focytc[m] + q6[m]
	((CNG00860 and CND04430 and CNE02310 and CNF03560 and CNH02740 and CNL05510 and CNC02900 and CNF00630 and CNL04470) and CNA06950)
	0
	1000
	Oxidative phosphorylation

	FDNG
	for[c] + h[c] + q6[m] <=> co2[c] + q6h2[m]
	
	0
	1000
	Oxidative phosphorylation

	NADH2_u6cm
	h[c] + nadh[c] + q6[m] <=> nad[c] + q6h2[m]
	CNA07650
	0
	1000
	Oxidative phosphorylation

	NADH2-u6m
	h[m] + nadh[m] + q6[m] <=> nad[m] + q6h2[m]
	CNA07650 or CND04410
	0
	1000
	Oxidative phosphorylation

	PPA
	h2o[c] + ppi[c] <=> h[c] + 2.0 pi[c]
	CNE00210
	0
	1000
	Oxidative phosphorylation

	PPAm
	h2o[m] + ppi[m] <=> h[m] + 2.0 pi[m]
	CNE00210
	0
	1000
	Oxidative phosphorylation

	SUCD1m
	fad[m] + succ[m] <=> fadh2[m] + fum[m]
	CNA03530 and CNI03270 and CNG03480 and CNB00800
	-1000
	1000
	Oxidative phosphorylation

	SUCD3-u6m
	fadh2[m] + q6[m] <=> fad[m] + q6h2[m]
	CNB00800 and CNA03530 and CNI03270 and CNG03480
	-1000
	1000
	Oxidative phosphorylation

	FRDm
	fadh2[m] + fum[m] <=> fad[m] + succ[m]
	CNJ00140
	0
	1000
	Oxidative phosphorylation

	GLNS
	atp[c] + glu__L[c] + nh4[c] <=> adp[c] + gln__L[c] + h[c] + pi[c]
	CNA04370
	0
	1000
	Arginine biosynthesis

	EX_gln__L_e
	gln__L[e] <=>
	
	0
	1000
	Exchange Reaction

	GLNt2r
	gln__L[e] + h[e] <=> gln__L[c] + h[c]
	CNE00270 or CNM00800 or 
CNA05800
	-1000
	1000
	Transport Reaction

	EX_glu__L_e
	glu__L[e] <=>
	
	0
	1000
	Exchange Reaction

	GLUt2r
	glu__L[e] + h[e] <=> glu__L[c] + h[c]
	CNE00270 or CNM00800 or 
CNA05800 or CNC01940
	-1000
	1000
	Transport Reaction

	OCBT
	cbp[c] + orn[c] <=> citr__L[c] + h[c] + pi[c]
	CNC04300
	0
	1000
	Arginine biosynthesis

	CBPtn
	cbp[c] <=> cbp[n]
	
	-1000
	1000
	Transport Reaction

	EX_orn_e
	orn[e] <=>
	
	0
	1000
	Exchange Reaction

	ORNt2r
	h[e] + orn[e] <=> h[c] + orn[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	ARGSS
	asp__L[c] + atp[c] + citr__L[c] <=> amp[c] + argsuc[c] + h[c] + ppi[c]
	CND00700
	-1000
	1000
	Arginine biosynthesis

	EX_asp__L_e
	asp__L[e] <=>
	
	0
	1000
	Exchange Reaction

	ASPt2r
	asp__L[e] + h[e] <=> asp__L[c] + h[c]
	CNE00270 or CNM00800 or CNA05800
	-1000
	1000
	Transport Reaction

	ARGSL
	argsuc[c] <=> arg__L[c] + fum[c]
	CNC04420
	-1000
	1000
	Arginine biosynthesis

	ARGt2r
	arg__L[e] + h[e] <=> arg__L[c] + h[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	EX_arg__L_e
	arg__L[e] <=>
	
	0
	1000
	Exchange Reaction

	ARGN
	arg__L[c] + h2o[c] <=> orn[c] + urea[c]
	CNG00550
	0
	1000
	Arginine biosynthesis

	UREA
	2.0 h[c] + h2o[c] + urea[c] <=> co2[c] + 2.0 nh4[c]
	CNH01900
	0
	1000
	Arginine biosynthesis

	ORNTACim
	acorn[m] + glu__L[m] <=> acglu[m] + orn[m]
	CND03570
	0
	1000
	Arginine biosynthesis

	GLUDxi
	glu__L[c] + h2o[c] + nad[c] <=> akg[c] + h[c] + nadh[c] + nh4[c]
	CND00180
	0
	1000
	Arginine biosynthesis

	ASPTA
	akg[c] + asp__L[c] <=> glu__L[c] + oaa[c]
	CNM00360
	-1000
	1000
	Arginine biosynthesis

	ASPTAm
	akg[m] + asp__L[m] <=> glu__L[m] + oaa[m]
	CNM00950
	-1000
	1000
	Arginine biosynthesis

	ASPTAp
	akg[x] + asp__L[x] <=> glu__L[x] + oaa[x]
	CNM00360
	-1000
	1000
	Arginine biosynthesis

	ORNt3m
	h[c] + orn[m] <=> orn[c] + h[m]
	CNJ01640
	-1000
	1000
	Transport Reaction

	GLUt7m
	glu__L[c] <=> glu__L[m]
	CNC02690
	0
	1000
	Transport Reaction

	UREA2t2
	2.0 h[e] + urea[e] <=> 2.0 h[c] + urea[c]
	CND00530
	-1000
	1000
	Transport Reaction

	EX_urea_e
	urea[e] <=>
	
	0
	1000
	Exchange Reaction

	ALATA_L
	akg[c] + ala__L[c] <=> glu__L[c] + pyr[c]
	CNG01490
	-1000
	1000
	Arginine biosynthesis

	ALATA_Lm
	akg[m] + ala__L[m] <=> glu__L[m] + pyr[m]
	CNG01490
	-1000
	1000
	Arginine biosynthesis

	ALAtmi
	ala__L[c] <=> ala__L[m]
	
	-1000
	0
	Transport Reaction

	ACGSm
	accoa[m] + glu__L[m] <=> acglu[m] + coa[m] + h[m]
	CNC04430 or CND03570
	0
	1000
	Arginine biosynthesis

	ACGKm
	acglu[m] + atp[m] <=> acg5p[m] + adp[m]
	CNF02250
	0
	1000
	Arginine biosynthesis

	AGPRim
	acg5p[m] + h[m] + nadph[m] <=> acg5sa[m] + nadp[m] + pi[m]
	CNF02250
	0
	1000
	Arginine biosynthesis

	ACOTAim
	acg5sa[m] + glu__L[m] <=> acorn[m] + akg[m]
	CNA06020
	0
	1000
	Arginine biosynthesis

	ASPt2m
	asp__L[c] + h[c] <=> asp__L[m] + h[m]
	
	-1000
	1000
	Transport Reaction

	GLUt5m
	glu__L[c] + oh1[m] <=> glu__L[m] + oh1[c]
	
	0
	1000
	Transport Reaction

	PIt5m
	pi[c] + oh1[m] <=> oh1[c] + pi[m]
	CNB03150 or CNN01030
	-1000
	1000
	Transport Reaction

	GLUt2n
	glu__L[c] + h[c] <=> glu__L[n] + h[n]
	
	-1000
	1000
	Transport Reaction

	ASPt2n
	asp__L[c] + h[c] <=> asp__L[n] + h[n]
	
	-1000
	1000
	Transport Reaction

	ASPt5n
	asp__L[n] <=> asp__L[c]
	
	-1000
	1000
	Transport Reaction

	CITtcp
	cit[c] + icit[x] <=> cit[x] + icit[c]
	
	-1000
	1000
	Transport Reaction

	CITtap
	mal__L[c] + cit[x] <=> cit[c] + mal__L[x]
	
	-1000
	1000
	Transport Reaction

	AKGtp
	akg[c] <=> akg[x]
	
	-1000
	1000
	Transport Reaction

	CO2tp
	co2[c] <=> co2[x]
	
	-1000
	1000
	Transport Reaction

	H2Otp
	h2o[c] <=> h2o[x]
	
	-1000
	1000
	Transport Reaction

	ADPRDP
	adprib[c] + h2o[c] <=> amp[c] + 2.0 h[c] + r5p[c]
	CNC05950
	0
	1000
	Purine metabolism

	GLUPRT
	gln__L[c] + h2o[c] + prpp[c] <=> glu__L[c] + ppi[c] + pram[c]
	CNC04700
	0
	1000
	Purine metabolism

	PRAGSr
	atp[c] + gly[c] + pram[c] <=> adp[c] + gar[c] + h[c] + pi[c]
	CNN00440
	-1000
	1000
	Purine metabolism

	EX_gly_e
	gly[e] <=>
	
	0
	1000
	Exchange Reaction

	GLYt2r
	gly[e] + h[e] <=> gly[c] + h[c]
	CNE00270 or CNM00800 or CNA05800
	-1000
	1000
	Transport Reaction

	GARFT
	10fthf[c] + gar[c] <=> fgam[c] + h[c] + thf[c]
	CNC04140
	0
	1000
	Purine metabolism

	PRFGS
	atp[c] + fgam[c] + gln__L[c] + h2o[c] <=> adp[c] + fpram[c] + glu__L[c] + h[c] + pi[c]
	CNI03300
	0
	1000
	Purine metabolism

	PRAIS
	atp[c] + fpram[c] <=> adp[c] + air[c] + 2.0 h[c] + pi[c]
	CNN00440
	0
	1000
	Purine metabolism

	AIRCr
	air[c] + co2[c] <=> 5aizc[c] + h[c]
	CNE02500
	-1000
	1000
	Purine metabolism

	SN_5aizc_c
	5aizc[c] <=>
	
	0
	1000
	Sink

	DM_25aics_c
	25aics[c] <=>
	
	-1000
	0
	Demand

	ADSL2r
	25aics[c] <=> aicar[c] + fum[c]
	CNG03070
	-1000
	1000
	Purine metabolism

	ADPT2
	aicar[c] + ppi[c] <=> prpp[c] + C04051[c]
	CND05020
	-1000
	1000
	Purine metabolism

	AICART
	10fthf[c] + aicar[c] <=> fprica[c] + thf[c]
	CNA06790
	-1000
	1000
	Purine metabolism

	NDPK1
	atp[c] + gdp[c] <=> adp[c] + gtp[c]
	CNE02610
	-1000
	1000
	Purine metabolism

	NTP3
	gtp[c] + h2o[c] <=> gdp[c] + h[c] + pi[c]
	CNF00290
	0
	1000
	Purine metabolism

	NDP3
	gdp[c] + h2o[c] <=> gmp[c] + h[c] + pi[c]
	CNF00290
	0
	1000
	Purine metabolism

	GK1
	atp[c] + gmp[c] <=> adp[c] + gdp[c]
	CND04800
	-1000
	1000
	Purine metabolism

	GTPDPDP
	gdptp[c] + h2o[c] <=> h[c] + pi[c] + ppgpp[c]
	CNI01960
	0
	1000
	Purine metabolism

	PPGPPDP
	h2o[c] + ppgpp[c] <=> gdp[c] + ppi[c]
	CND03360
	0
	1000
	Purine metabolism

	GUACYC
	gtp[c] <=> 35cgmp[c] + ppi[c]
	CNG03670
	0
	1000
	Purine metabolism

	RNDR2
	gdp[c] + trdrd[c] <=> dgdp[c] + h2o[c] + trdox[c]
	CNE03330 and CNK02580
	0
	1000
	Purine metabolism

	DGK1
	atp[c] + dgmp[c] <=> adp[c] + dgdp[c]
	CND04800
	-1000
	1000
	Purine metabolism

	NTD8
	dgmp[c] + h2o[c] <=> dgsn[c] + pi[c]
	CNF04020
	0
	1000
	Purine metabolism

	EX_dgsn_e
	dgsn[e] <=>
	
	0
	1000
	Exchange Reaction

	DGSNt2
	dgsn[e] + h[e] <=> dgsn[c] + h[c]
	
	0
	1000
	Transport Reaction

	NTD9
	gmp[c] + h2o[c] <=> gsn[c] + pi[c]
	CNF04020
	0
	1000
	Purine metabolism

	EX_gsn_e
	gsn[e] <=>
	
	0
	1000
	Exchange Reaction

	GSNt2
	gsn[e] + h[e] <=> gsn[c] + h[c]
	
	0
	1000
	Transport Reaction

	GUAPRT
	gua[c] + prpp[c] <=> gmp[c] + ppi[c]
	CND05020
	0
	1000
	Purine metabolism

	TRDR
	h[c] + nadph[c] + trdox[c] <=> nadp[c] + trdrd[c]
	CNF01260
	0
	1000
	Purine metabolism

	TRDRm
	h[m] + nadph[m] + trdox[m] <=> nadp[m] + trdrd[m]
	CNF01260
	0
	1000
	Purine metabolism

	NDPK9
	atp[c] + idp[c] <=> adp[c] + itp[c]
	CNE02610
	-1000
	1000
	Purine metabolism

	PYK3
	gdp[c] + h[c] + pep[c] <=> gtp[c] + pyr[c]
	CNC03080
	0
	1000
	Purine metabolism

	RNDR2n
	gdp[n] + trdrd[n] <=> dgdp[n] + h2o[n] + trdox[n]
	CNE03330 and CNK02580
	0
	1000
	Purine metabolism

	DGDPtn
	dgdp[c] <=> dgdp[n]
	
	-1000
	1000
	Transport Reaction

	GDPtn
	gdp[c] <=> gdp[n]
	
	-1000
	1000
	Transport Reaction

	H2Otn
	h2o[n] <=> h2o[c]
	
	-1000
	1000
	Transport Reaction

	HCO3tn
	hco3[c] <=> hco3[n]
	
	-1000
	1000
	Transport Reaction

	NTPP9
	h2o[c] + itp[c] <=> h[c] + imp[c] + ppi[c]
	CNA03000
	0
	1000
	Purine metabolism

	NTP10
	h2o[c] + itp[c] <=> h[c] + idp[c] + pi[c]
	CNF00290
	0
	1000
	Purine metabolism

	IDPA
	h2o[c] + idp[c] <=> h[c] + imp[c] + pi[c]
	CNF00290
	0
	1000
	Purine metabolism

	GMPS
	atp[c] + nh4[c] + xmp[c] <=> amp[c] + gmp[c] + 2.0 h[c] + ppi[c]
	CNK02180
	0
	1000
	Purine metabolism

	GMPS2
	atp[c] + gln__L[c] + h2o[c] + xmp[c] <=> amp[c] + glu__L[c] + gmp[c] + 2.0 h[c] + ppi[c]
	CNK02180
	0
	1000
	Purine metabolism

	ADK1
	amp[c] + atp[c] <=> 2.0 adp[c]
	CNK03420
	-1000
	1000
	Purine metabolism

	IMPD
	h2o[c] + imp[c] + nad[c] <=> h[c] + nadh[c] + xmp[c]
	CNA04240
	0
	1000
	Purine metabolism

	NTPP11
	h2o[c] + xtp[c] <=> h[c] + ppi[c] + xmp[c]
	CNA03000
	0
	1000
	Purine metabolism

	NTD10
	h2o[c] + xmp[c] <=> pi[c] + xtsn[c]
	CNF04020
	0
	1000
	Purine metabolism

	EX_xtsn_e
	xtsn[e] <=>
	
	0
	1000
	Exchange Reaction

	XTSNt2
	h[e] + xtsn[e] <=> h[c] + xtsn[c]
	
	0
	1000
	Transport Reaction

	GUAD
	gua[c] + h[c] + h2o[c] <=> nh4[c] + xan[c]
	CNN00990
	0
	1000
	Purine metabolism

	EX_xan_e
	xan[e] <=>
	
	0
	1000
	Exchange Reaction

	XANt
	xan[e] <=> xan[c]
	
	-1000
	1000
	Transport Reaction

	AMPDA
	amp[c] + h[c] + h2o[c] <=> imp[c] + nh4[c]
	CNC03570
	0
	1000
	Purine metabolism

	NTD11
	h2o[c] + imp[c] <=> ins[c] + pi[c]
	CNF04020
	0
	1000
	Purine metabolism

	EX_ins_e
	ins[e] <=>
	
	0
	1000
	Exchange Reaction

	INSt2
	h[e] + ins[e] <=> h[c] + ins[c]
	
	0
	1000
	Transport Reaction

	NDP1
	adp[c] + h2o[c] <=> amp[c] + h[c] + pi[c]
	CNF00290
	0
	1000
	Purine metabolism

	ADNK1
	adn[c] + atp[c] <=> adp[c] + amp[c] + h[c]
	CNN02130
	0
	1000
	Purine metabolism

	NTD7
	amp[c] + h2o[c] <=> adn[c] + pi[c]
	CNF04020
	0
	1000
	Purine metabolism

	EX_adn_e
	adn[e] <=>
	
	0
	1000
	Exchange Reaction

	ADNt2
	adn[e] + h[e] <=> adn[c] + h[c]
	CNB01210
	0
	1000
	Transport Reaction

	RNDR1
	adp[c] + trdrd[c] <=> dadp[c] + h2o[c] + trdox[c]
	CNE03330 and CNK02580
	0
	1000
	Purine metabolism

	NDPK8
	atp[c] + dadp[c] <=> adp[c] + datp[c]
	CNE02610
	-1000
	1000
	Purine metabolism

	RNDR1n
	adp[n] + trdrd[n] <=> dadp[n] + h2o[n] + trdox[n]
	CNE03330 and CNK02580
	0
	1000
	Purine metabolism

	DADPtn
	dadp[c] <=> dadp[n]
	
	-1000
	1000
	Transport Reaction

	DADK
	atp[c] + damp[c] <=> adp[c] + dadp[c]
	CNH02400 or CNK03420
	-1000
	1000
	Purine metabolism

	NTD6
	damp[c] + h2o[c] <=> dad_2[c] + pi[c]
	CNF04020
	0
	1000
	Purine metabolism

	EX_dad_2_e
	dad_2[e] <=>
	
	0
	1000
	Exchange Reaction

	DADNt2
	dad_2[e] + h[e] <=> dad_2[c] + h[c]
	
	0
	1000
	Transport Reaction

	DNTP
	h2o[c] + apppa[c] <=> adp[c] + amp[c] + 2.0 h[c]
	CNH01930
	0
	1000
	Purine metabolism

	ATPATF1
	adp[c] + atp[c] + h[c] <=> ap4a[c] + pi[c]
	CNL04030
	0
	1000
	Purine metabolism

	SADT
	atp[c] + h[c] + so4[c] <=> aps[c] + ppi[c]
	CNI03560
	0
	1000
	Purine metabolism

	EX_so4_e
	so4[e] <=>
	
	-1000
	1000
	Exchange Reaction

	SO4ti
	so4[e] <=> so4[c]
	CNA00670 or CNC07070 or CNA00680
	0
	1000
	Transport Reaction

	ADSK
	aps[c] + atp[c] <=> adp[c] + h[c] + paps[c]
	CNE03380
	0
	1000
	Purine metabolism

	NDPK5
	atp[c] + dgdp[c] <=> adp[c] + dgtp[c]
	CNE02610
	-1000
	1000
	Purine metabolism

	AGPOP
	dgdp[c] + h[c] + pep[c] <=> dgtp[c] + pyr[c]
	CNC03080
	0
	1000
	Purine metabolism

	IMPC
	h2o[c] + imp[c] <=> fprica[c]
	CNA06790
	-1000
	1000
	Purine metabolism

	ADSS
	asp__L[c] + gtp[c] + imp[c] <=> dcamp[c] + gdp[c] + 2.0 h[c] + pi[c]
	CNC04750
	0
	1000
	Purine metabolism

	ADSL1r
	dcamp[c] <=> amp[c] + fum[c]
	CNG03070
	-1000
	1000
	Purine metabolism

	EX_cit_e
	cit[e] <=>
	
	0
	1000
	Exchange Reaction

	CITt2r
	cit[e] + h[e] <=> cit[c] + h[c]
	
	-1000
	1000
	Transport Reaction

	r0280
	dadp[c] + h[c] + pep[c] <=> datp[c] + pyr[c]
	CNC03080
	0
	1000
	Purine metabolism

	ADPT
	ade[c] + prpp[c] <=> amp[c] + ppi[c]
	CND05020
	0
	1000
	Purine metabolism

	ATPtm_H
	adp[c] + h[c] + atp[m] <=> atp[c] + adp[m] + h[m]
	CNM01080 or CNM01090
	0
	1000
	Purine metabolism

	PIt2p
	h[c] + pi[c] <=> h[x] + pi[x]
	
	-1000
	1000
	Transport Reaction

	ATPM
	atp[c] + h2o[c] <=> adp[c] + h[c] + pi[c]
	CNF00290
	5
	10
	Transport Reaction

	ADNCYC
	atp[c] <=> camp[c] + ppi[c]
	CNG03670
	0
	1000
	Purine metabolism

	URO_c
	h2o[c] + o2[c] + urate[c] <=> h[c] + h2o2[c] + 5hiu[c]
	CNI02420
	0
	1000
	Purine metabolism

	HIUH_c
	h2o[c] + 5hiu[c] <=> 5houdic[c]
	CNF03210
	0
	1000
	Purine metabolism

	ALLTN
	alltn[c] + h2o[c] <=> alltt[c] + h[c]
	CND00740
	-1000
	1000
	Purine metabolism

	EX_alltn_e
	alltn[e] <=>
	
	0
	1000
	Exchange Reaction

	EX_alltt_e
	alltt[e] <=>
	
	0
	1000
	Exchange Reaction

	ALLTTti
	alltt[e] <=> alltt[c]
	CNK00380
	0
	1000
	Transport Reaction

	ALLTNti
	alltn[e] <=> alltn[c]
	CNB04600 or CNJ00690
	0
	1000
	Transport Reaction

	ALLTAHr
	alltt[c] + h2o[c] <=> urdglyc[c] + urea[c]
	CND02340
	-1000
	1000
	Purine metabolism

	NTPP1
	dgtp[c] + h2o[c] <=> dgmp[c] + h[c] + ppi[c]
	CNA03000
	0
	1000
	Purine metabolism

	NTPP10
	ditp[c] + h2o[c] <=> dimp[c] + h[c] + ppi[c]
	CNA03000
	0
	1000
	Purine metabolism

	NDPK10
	atp[c] + didp[c] <=> adp[c] + ditp[c]
	CNE02610
	-1000
	1000
	Purine metabolism

	NTPP2
	gtp[c] + h2o[c] <=> gmp[c] + h[c] + ppi[c]
	CNA03000
	0
	1000
	Purine metabolism

	ACtp
	ac[c] <=> ac[x]
	
	-1000
	1000
	Transport Reaction

	G6Pter
	g6p[c] <=> g6p[r]
	
	-1000
	1000
	Transport Reaction

	SO3ti
	so3[c] <=> so3[e]
	CNA05110
	0
	1000
	Transport Reaction

	EX_so3_e
	so3[e] <=>
	
	0
	1000
	Exchange Reaction

	DHORTS
	dhor__S[c] + h2o[c] <=> cbasp[c] + h[c]
	CNA07120
	-1000
	1000
	Pyrimidine metabolism

	CBPS
	2.0 atp[c] + gln__L[c] + h2o[c] + hco3[c] <=> 2.0 adp[c] + cbp[c] + glu__L[c] + 2.0 h[c] + pi[c]
	(CNM01170 and CND01050) or CNA06000
	0
	1000
	Pyrimidine metabolism

	ASPCT
	asp__L[c] + cbp[c] <=> cbasp[c] + h[c] + pi[c]
	CNA06000
	0
	1000
	Pyrimidine metabolism

	DHORD4i
	dhor__S[c] + q6[m] <=> orot[c] + q6h2[m]
	CNC04130
	0
	1000
	Pyrimidine metabolism

	ORPT
	orot5p[c] + ppi[c] <=> orot[c] + prpp[c]
	CNG03730
	-1000
	1000
	Pyrimidine metabolism

	OMPDC
	h[c] + orot5p[c] <=> co2[c] + ump[c]
	CNL06550
	0
	1000
	Pyrimidine metabolism

	NDPK2
	atp[c] + udp[c] <=> adp[c] + utp[c]
	CNE02610
	-1000
	1000
	Pyrimidine metabolism

	NDP7
	h2o[c] + udp[c] <=> h[c] + pi[c] + ump[c]
	CNF00290
	0
	1000
	Pyrimidine metabolism

	UMPK
	atp[c] + ump[c] <=> adp[c] + udp[c]
	CNF00400
	-1000
	1000
	Pyrimidine metabolism

	UMPKn
	atp[n] + ump[n] <=> adp[n] + udp[n]
	CNF00400
	-1000
	1000
	Pyrimidine metabolism

	SUCFUMtm
	succ[c] + fum[m] <=> fum[c] + succ[m]
	CNE02570 or CNJ01430
	0
	1000
	Transport Reaction

	NTP7
	h2o[c] + utp[c] <=> h[c] + pi[c] + udp[c]
	CNF00290
	0
	1000
	Pyrimidine metabolism

	CTPS1
	atp[c] + nh4[c] + utp[c] <=> adp[c] + ctp[c] + 2.0 h[c] + pi[c]
	CNC00220
	0
	1000
	Pyrimidine metabolism

	CTPS2
	atp[c] + gln__L[c] + h2o[c] + utp[c] <=> adp[c] + ctp[c] + glu__L[c] + 2.0 h[c] + pi[c]
	CNC00220
	0
	1000
	Pyrimidine metabolism

	NDPK3
	atp[c] + cdp[c] <=> adp[c] + ctp[c]
	CNE02610
	-1000
	1000
	Pyrimidine metabolism

	NTP5
	ctp[c] + h2o[c] <=> cdp[c] + h[c] + pi[c]
	CNF00290
	0
	1000
	Pyrimidine metabolism

	CDPPH
	cdp[c] + h2o[c] <=> cmp[c] + h[c] + pi[c]
	CNF00290
	0
	1000
	Pyrimidine metabolism

	CYTK1
	atp[c] + cmp[c] <=> adp[c] + cdp[c]
	CNF00400
	-1000
	1000
	Pyrimidine metabolism

	RNDR3
	cdp[c] + trdrd[c] <=> dcdp[c] + h2o[c] + trdox[c]
	CNE03330 and CNK02580
	0
	1000
	Pyrimidine metabolism

	RNDR3n
	cdp[n] + trdrd[n] <=> dcdp[n] + h2o[n] + trdox[n]
	CNE03330 and CNK02580
	0
	1000
	Pyrimidine metabolism

	DCDPtn
	dcdp[c] <=> dcdp[n]
	
	-1000
	1000
	Transport Reaction

	NDPK7
	atp[c] + dcdp[c] <=> adp[c] + dctp[c]
	CNE02610
	-1000
	1000
	Pyrimidine metabolism

	CYTK2
	atp[c] + dcmp[c] <=> adp[c] + dcdp[c]
	CNF00400
	-1000
	1000
	Pyrimidine metabolism

	DUTPDP
	dutp[c] + h2o[c] <=> dump[c] + h[c] + ppi[c]
	CNM01430
	0
	1000
	Pyrimidine metabolism

	NDPK6
	atp[c] + dudp[c] <=> adp[c] + dutp[c]
	CNE02610
	-1000
	1000
	Pyrimidine metabolism

	URIDK2r
	atp[c] + dump[c] <=> adp[c] + dudp[c]
	CNC04630
	-1000
	1000
	Pyrimidine metabolism

	RNDR4
	trdrd[c] + udp[c] <=> dudp[c] + h2o[c] + trdox[c]
	CNE03330 and CNK02580
	0
	1000
	Pyrimidine metabolism

	GLYCt2
	glyc[e] + h[e] <=> glyc[c] + h[c]
	CNF01210
	0
	1000
	Transport Reaction

	RNDR4n
	trdrd[n] + udp[n] <=> dudp[n] + h2o[n] + trdox[n]
	CNE03330 and CNK02580
	0
	1000
	Pyrimidine metabolism

	URIDK2rn
	atp[n] + dump[n] <=> adp[n] + dudp[n]
	CNC04630
	-1000
	1000
	Pyrimidine metabolism

	UMPtn
	ump[c] <=> ump[n]
	
	-1000
	1000
	Transport Reaction

	DUMPtn
	dump[c] <=> dump[n]
	
	-1000
	1000
	Transport Reaction

	NDPK4
	atp[c] + dtdp[c] <=> adp[c] + dttp[c]
	CNE02610
	-1000
	1000
	Pyrimidine metabolism

	DTTPt
	dttp[e] <=> dttp[c]
	
	-1000
	1000
	Transport Reaction

	EX_dttp_e
	dttp[e] <=>
	
	0
	1000
	Exchange Reaction

	TMDS
	dump[c] + mlthf[c] <=> dhf[c] + dtmp[c]
	CNJ01230
	0
	1000
	Pyrimidine metabolism

	DTMPK
	atp[c] + dtmp[c] <=> adp[c] + dtdp[c]
	CNC04630
	-1000
	1000
	Pyrimidine metabolism

	NTP9
	dttp[c] + h2o[c] <=> dtdp[c] + h[c] + pi[c]
	CNF00290
	0
	1000
	Pyrimidine metabolism

	DTPH
	dtdp[c] + h2o[c] <=> dtmp[c] + h[c] + pi[c]
	CNF00290
	0
	1000
	Pyrimidine metabolism

	URIK1
	atp[c] + uri[c] <=> adp[c] + h[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	URIt2
	h[e] + uri[e] <=> h[c] + uri[c]
	CNB01210
	0
	1000
	Transport Reaction

	EX_uri_e
	uri[e] <=>
	
	0
	1000
	Exchange Reaction

	UTUP
	uri[c] + utp[c] <=> h[c] + udp[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	URIK2
	gtp[c] + uri[c] <=> gdp[c] + h[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	URIK3
	itp[c] + uri[c] <=> h[c] + idp[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DATUP
	datp[c] + uri[c] <=> dadp[c] + h[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DGTUP
	dgtp[c] + uri[c] <=> dgdp[c] + h[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DTTUP
	dttp[c] + uri[c] <=> dtdp[c] + h[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DCTUP
	dctp[c] + uri[c] <=> dcdp[c] + h[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DUTUP
	dutp[c] + uri[c] <=> dudp[c] + h[c] + ump[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	NTD2
	h2o[c] + ump[c] <=> pi[c] + uri[c]
	CNF04020
	0
	1000
	Pyrimidine metabolism

	UPPRT
	prpp[c] + ura[c] <=> ppi[c] + ump[c]
	CNE02040 or CNE02100
	0
	1000
	Pyrimidine metabolism

	URAt2
	h[e] + ura[e] <=> h[c] + ura[c]
	CNB04600 or CNJ00690
	0
	1000
	Transport Reaction

	EX_ura_e
	ura[e] <=>
	
	0
	1000
	Exchange Reaction

	CYTD
	cytd[c] + h[c] + h2o[c] <=> nh4[c] + uri[c]
	CNC04940
	0
	1000
	Pyrimidine metabolism

	CYTDt2
	cytd[e] + h[e] <=> cytd[c] + h[c]
	CNB01210
	0
	1000
	Transport Reaction

	EX_cytd_e
	cytd[e] <=>
	
	0
	1000
	Exchange Reaction

	CSND
	csn[c] + h[c] + h2o[c] <=> nh4[c] + ura[c]
	CNA05950
	0
	1000
	Pyrimidine metabolism

	NTD4
	cmp[c] + h2o[c] <=> cytd[c] + pi[c]
	CNF004020
	0
	1000
	Pyrimidine metabolism

	DCMPDA
	dcmp[c] + h[c] + h2o[c] <=> dump[c] + nh4[c]
	CNB00950
	-1000
	1000
	Pyrimidine metabolism

	NTD3
	dcmp[c] + h2o[c] <=> dcyt[c] + pi[c]
	CNF004020
	0
	1000
	Pyrimidine metabolism

	NTD1
	dump[c] + h2o[c] <=> duri[c] + pi[c]
	CNF004020
	0
	1000
	Pyrimidine metabolism

	DCYTD
	dcyt[c] + h[c] + h2o[c] <=> duri[c] + nh4[c]
	CNC04940
	0
	1000
	Pyrimidine metabolism

	DCYTt2
	dcyt[e] + h[e] <=> dcyt[c] + h[c]
	
	0
	1000
	Transport Reaction

	EX_dcyt_e
	dcyt[e] <=>
	
	0
	1000
	Exchange Reaction

	DURIt2
	duri[e] + h[e] <=> duri[c] + h[c]
	
	0
	1000
	Transport Reaction

	EX_duri_e
	duri[e] <=>
	
	0
	1000
	Exchange Reaction

	NTD5
	dtmp[c] + h2o[c] <=> pi[c] + thymd[c]
	CNF004020
	0
	1000
	Pyrimidine metabolism

	THMDt2
	h[e] + thymd[e] <=> h[c] + thymd[c]
	
	0
	1000
	Transport Reaction

	EX_thymd_e
	thymd[e] <=>
	
	0
	1000
	Exchange Reaction

	CYTDK1
	atp[c] + cytd[c] <=> adp[c] + cmp[c] + h[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	UTCY
	cytd[c] + utp[c] <=> cmp[c] + h[c] + udp[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	CYTDK2
	cytd[c] + gtp[c] <=> cmp[c] + gdp[c] + h[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	MCSNAH
	h[c] + h2o[c] + 5mcsn[c] <=> nh4[c] + thym[c]
	CNA05950
	0
	1000
	Pyrimidine metabolism

	ITCY
	cytd[c] + itp[c] <=> cmp[c] + h[c] + idp[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DATCY
	cytd[c] + datp[c] <=> cmp[c] + dadp[c] + h[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DGTCY
	cytd[c] + dgtp[c] <=> cmp[c] + dgdp[c] + h[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DTTGY
	cytd[c] + dttp[c] <=> cmp[c] + dtdp[c] + h[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DCTCP
	cytd[c] + dctp[c] <=> cmp[c] + dcdp[c] + h[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	DUTCP
	cytd[c] + dutp[c] <=> cmp[c] + dudp[c] + h[c]
	CNG02150
	0
	1000
	Pyrimidine metabolism

	YUMPS
	r5p[c] + ura[c] <=> h2o[c] + psd5p[c]
	CNH02430
	-1000
	1000
	Pyrimidine metabolism

	DHPM1
	56dura[c] + h2o[c] <=> h[c] + cala[c]
	CNF01380
	0
	1000
	Pyrimidine metabolism

	DHPM2
	h2o[c] + 56dthm[c] <=> h[c] + 3uib[c]
	CNF01380
	0
	1000
	Pyrimidine metabolism

	MSAR
	h[c] + msa[c] + nadph[c] <=> 3hpp[c] + nadp[c]
	CNB01250 or CNC05450
	0
	1000
	Pyrimidine metabolism

	ASNS1
	asp__L[c] + atp[c] + gln__L[c] + h2o[c] <=> amp[c] + asn__L[c] + glu__L[c] + h[c] + ppi[c]
	CNH00920
	0
	1000
	Alanine, aspartate and glutamate metabolism

	ASNt2r
	asn__L[e] + h[e] <=> asn__L[c] + h[c]
	CNE00270 or CNM00800 or CNA05800
	-1000
	1000
	Transport Reaction

	EX_asn__L_e
	asn__L[e] <=>
	
	0
	1000
	Exchange Reaction

	AGTi
	ala__L[c] + glx[c] <=> gly[c] + pyr[c]
	CNL05470
	0
	1000
	Alanine, aspartate and glutamate metabolism

	EX_glx_e
	glx[e] <=>
	
	0
	1000
	Exchange Reaction

	GLXt
	glx[c] <=> glx[e]
	
	-1000
	1000
	Transport Reaction

	SSALx
	h2o[c] + nad[c] + sucsal[c] <=> 2.0 h[c] + nadh[c] + succ[c]
	CNI00900
	0
	1000
	Alanine, aspartate and glutamate metabolism

	SSALy
	h2o[c] + nadp[c] + sucsal[c] <=> 2.0 h[c] + nadph[c] + succ[c]
	CNI00900
	0
	1000
	Alanine, aspartate and glutamate metabolism

	ABTA
	4abut[c] + akg[c] <=> glu__L[c] + sucsal[c]
	CND02040
	0
	1000
	Alanine, aspartate and glutamate metabolism

	GLUDC
	glu__L[c] + h[c] <=> 4abut[c] + co2[c]
	CNH03700 or CNL03700
	0
	1000
	Alanine, aspartate and glutamate metabolism

	SUCCtm
	succ[c] + pi[m] <=> pi[c] + succ[m]
	CNJ01430
	0
	1000
	Transport Reaction

	GLUSx
	akg[c] + gln__L[c] + h[c] + nadh[c] <=> 2.0 glu__L[c] + nad[c]
	CNJ02910
	0
	1000
	Alanine, aspartate and glutamate metabolism

	GF6PTA
	f6p[c] + gln__L[c] <=> gam6p[c] + glu__L[c]
	CND02900
	0
	1000
	Alanine, aspartate and glutamate metabolism

	GAM6Pt
	gam6p[e] <=> gam6p[c]
	
	-1000
	1000
	Transport Reaction

	EX_gam6p_e
	gam6p[e] <=>
	
	0
	1000
	Exchange Reaction

	EX_succ_e
	succ[e] <=>
	
	0
	1000
	Exchange Reaction

	P5CDm
	1pyr5c[m] + 2.0 h2o[m] + nad[m] <=> glu__L[m] + h[m] + nadh[m]
	CNH02450
	0
	1000
	Alanine, aspartate and glutamate metabolism

	SUCCt2r
	h[e] + succ[e] <=> h[c] + succ[c]
	
	-1000
	1000
	Transport Reaction

	HPYRRx
	h[c] + hpyr[c] + nadh[c] <=> glyc__R[c] + nad[c]
	CNC02760
	0
	1000
	Glycine, serine and threonine metabolism

	HPYRRy
	h[c] + hpyr[c] + nadph[c] <=> glyc__R[c] + nadp[c]
	CNC02760
	0
	1000
	Glycine, serine and threonine metabolism

	GLYCK
	atp[c] + glyc__R[c] <=> 3pg[c] + adp[c] + h[c]
	CNI00210
	0
	1000
	Glycine, serine and threonine metabolism

	PGCD
	3pg[c] + nad[c] <=> 3php[c] + h[c] + nadh[c]
	CNA07520
	0
	1000
	Glycine, serine and threonine metabolism

	PSERT
	3php[c] + glu__L[c] <=> akg[c] + pser__L[c]
	CNH00670
	0
	1000
	Glycine, serine and threonine metabolism

	PSERtr
	pser__L[c] <=> pser__L[e]
	
	-1000
	1000
	Transport Reaction

	EX_pser__L_e
	pser__L[e] <=>
	
	0
	1000
	Exchange Reaction

	SERD_D
	ser__D[c] <=> nh4[c] + pyr[c]
	CNI00380
	0
	1000
	Glycine, serine and threonine metabolism

	SPT_syn
	glx[c] + ser__L[c] <=> gly[c] + hpyr[c]
	CNL05470
	-1000
	1000
	Glycine, serine and threonine metabolism

	SPTc
	pyr[c] + ser__L[c] <=> ala__L[c] + hpyr[c]
	CNL05470
	0
	1000
	Glycine, serine and threonine metabolism

	EX_ser__L_e
	ser__L[e] <=>
	
	0
	1000
	Exchange Reaction

	SERt2r
	h[e] + ser__L[e] <=> h[c] + ser__L[c]
	CNE00270 or CNM00800 or CNA05800
	-1000
	1000
	Transport Reaction

	SERD_L
	ser__L[c] <=> nh4[c] + pyr[c]
	CNE02390
	0
	1000
	Glycine, serine and threonine metabolism

	TRPS1
	3ig3p[c] + ser__L[c] <=> g3p[c] + h2o[c] + trp__L[c]
	CNA06290
	0
	1000
	Glycine, serine and threonine metabolism

	CYSTS
	hcys__L[c] + ser__L[c] <=> cyst__L[c] + h2o[c]
	CNA06170
	0
	1000
	Glycine, serine and threonine metabolism

	CYSTGL
	cyst__L[c] + h2o[c] <=> 2obut[c] + cys__L[c] + nh4[c]
	CNN01730
	0
	1000
	Glycine, serine and threonine metabolism

	PSERS_SC
	ser__L[c] + 0.01 cdpdag_SC[c] <=> cmp[c] + h[c] + 0.01 ps_SC[c]
	CNC07110
	-1000
	1000
	Glycine, serine and threonine metabolism

	PSERSm_SC
	0.01 cdpdag_SC[m] + ser__L[m] <=> cmp[m] + h[m] + 0.01 ps_SC[m]
	CNC07110
	-1000
	1000
	Glycine, serine and threonine metabolism

	GHMT2r
	ser__L[c] + thf[c] <=> gly[c] + h2o[c] + mlthf[c]
	CNJ00410
	-1000
	1000
	Glycine, serine and threonine metabolism

	GHMT2rm
	ser__L[m] + thf[m] <=> gly[m] + h2o[m] + mlthf[m]
	CNJ00410
	-1000
	1000
	Glycine, serine and threonine metabolism

	EX_cys__L_e
	cys__L[e] <=>
	
	0
	1000
	Exchange Reaction

	CYSt2r
	cys__L[e] + h[e] <=> cys__L[c] + h[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	SERt2m
	h[c] + ser__L[c] <=> h[m] + ser__L[m]
	
	-1000
	1000
	Transport Reaction

	GLYt2m
	gly[c] + h[c] <=> gly[m] + h[m]
	
	-1000
	1000
	Transport Reaction

	CHOLD2
	chol[c] + fad[c] <=> betald[c] + fadh2[c]
	CNH03700 or CNL03700 or CNM00900
	0
	1000
	Glycine, serine and threonine metabolism

	BETALDHx
	betald[c] + h2o[c] + nad[c] <=> glyb[c] + 2.0 h[c] + nadh[c]
	CNA07130
	-1000
	1000
	Glycine, serine and threonine metabolism

	SARCOX
	h2o[c] + o2[c] + sarcs[c] <=> fald[c] + gly[c] + h2o2[c]
	CNB00220 or CNC05930 or CNL05050 or CNL06690 or CNN00040
	0
	1000
	Glycine, serine and threonine metabolism

	GLYO1
	gly[c] + h2o[c] + o2[c] <=> glx[c] + h2o2[c] + nh4[c]
	CNE00330 or CNF01770 or CNG00410
	0
	1000
	Glycine, serine and threonine metabolism

	GCCbim
	alpro[m] + thf[m] <=> dhlpro[m] + mlthf[m] + nh4[m]
	CNC04350
	0
	1000
	Glycine, serine and threonine metabolism

	GCCcm
	dhlpro[m] + nad[m] <=> h[m] + lpro[m] + nadh[m]
	CND05840
	-1000
	1000
	Glycine, serine and threonine metabolism

	GCCam
	gly[m] + h[m] + lpro[m] <=> alpro[m] + co2[m]
	CNC01070
	-1000
	1000
	Glycine, serine and threonine metabolism

	ALASm
	gly[m] + h[m] + succoa[m] <=> 5aop[m] + co2[m] + coa[m]
	CNB04260
	0
	1000
	Glycine, serine and threonine metabolism

	5AOPtm
	5aop[c] <=> 5aop[m]
	
	-1000
	1000
	Transport Reaction

	THRA2
	athr__L[c] <=> acald[c] + gly[c]
	CNC04680
	0
	1000
	Glycine, serine and threonine metabolism

	ATHRDHr
	athr__L[c] + nadp[c] <=> 2aobut[c] + h[c] + nadph[c]
	CNB01250 or CNC05450
	-1000
	1000
	Glycine, serine and threonine metabolism

	AOBUTDs
	2aobut[c] + h[c] <=> aact[c] + co2[c]
	
	0
	1000
	Glycine, serine and threonine metabolism

	AACTOOR
	aact[c] + h2o[c] + o2[c] <=> h2o2[c] + mthgxl[c] + nh4[c]
	CNL05890 or CNG01110
	0
	1000
	Glycine, serine and threonine metabolism

	THRA
	thr__L[c] <=> acald[c] + gly[c]
	CNC04680
	0
	1000
	Glycine, serine and threonine metabolism

	THRD_L
	thr__L[c] <=> 2obut[c] + nh4[c]
	CNE02390
	0
	1000
	Glycine, serine and threonine metabolism

	THRD_Lm
	thr__L[m] <=> 2obut[m] + nh4[m]
	CNK01420
	0
	1000
	Glycine, serine and threonine metabolism

	NH4tm
	nh4[c] <=> nh4[m]
	
	-1000
	1000
	Transport Reaction

	2OBUTtm
	2obut[c] <=> 2obut[m]
	
	-1000
	1000
	Transport Reaction

	THRt2m
	h[c] + thr__L[c] <=> h[m] + thr__L[m]
	
	-1000
	1000
	Transport Reaction

	EX_nh4_e
	nh4[e] <=>
	
	-1000
	1000
	Exchange Reaction

	NH4t
	nh4[e] <=> nh4[c]
	CNA02250 or CNJ01880
	-1000
	1000
	Transport Reaction

	ASPK
	asp__L[c] + atp[c] <=> 4pasp[c] + adp[c]
	CNI02030
	0
	1000
	Glycine, serine and threonine metabolism

	ASAD
	aspsa[c] + nadp[c] + pi[c] <=> 4pasp[c] + h[c] + nadph[c]
	CNA02450
	-1000
	0
	Glycine, serine and threonine metabolism

	HSDxi
	aspsa[c] + h[c] + nadh[c] <=> hom__L[c] + nad[c]
	CNJ02040
	0
	1000
	Glycine, serine and threonine metabolism

	HSDy
	hom__L[c] + nadp[c] <=> aspsa[c] + h[c] + nadph[c]
	CNJ02040
	-1000
	0
	Glycine, serine and threonine metabolism

	HSK
	atp[c] + hom__L[c] <=> adp[c] + h[c] + phom[c]
	CNI02930
	0
	1000
	Glycine, serine and threonine metabolism

	THRS
	h2o[c] + phom[c] <=> pi[c] + thr__L[c]
	CNB01150
	0
	1000
	Glycine, serine and threonine metabolism

	EX_thr__L_e
	thr__L[e] <=>
	
	0
	1000
	Exchange Reaction

	THRt2r
	h[e] + thr__L[e] <=> h[c] + thr__L[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	SERHL
	ser__L[c] <=> h2o[c] + 2amac[c]
	CNE02390
	0
	1000
	Cysteine and methionine metabolism

	CYSS
	acser[c] + h2s[c] <=> ac[c] + cys__L[c] + h[c]
	CNH02520
	0
	1000
	Cysteine and methionine metabolism

	CYSLYSL
	h2o[c] + cysi__L[c] <=> nh4[c] + pyr[c] + thcys[c]
	CNN01730
	0
	1000
	Cysteine and methionine metabolism

	LCYSTAT
	akg[c] + Lcyst[c] <=> glu__L[c] + 3spyr[c]
	CNM00360
	-1000
	1000
	Cysteine and methionine metabolism

	LCYSTATm
	akg[m] + Lcyst[m] <=> glu__L[m] + 3spyr[m]
	CNM00950
	-1000
	1000
	Cysteine and methionine metabolism

	SLDx
	nad[c] + sl__L[c] <=> h[c] + nadh[c] + 3spyr[c]
	CNG03100
	-1000
	1000
	Cysteine and methionine metabolism

	SLDxm
	nad[m] + sl__L[m] <=> h[m] + nadh[m] + 3spyr[m]
	CNG03490
	-1000
	1000
	Cysteine and methionine metabolism

	SLDt
	sl__L[c] <=> sl__L[e]
	
	0
	1000
	Transport Reaction

	EX_sl__L_e
	sl__L[e] <=>
	
	0
	1000
	Exchange Reaction

	CYSTA
	akg[c] + cys__L[c] <=> glu__L[c] + mercppyr[c]
	CNM00360
	-1000
	1000
	Cysteine and methionine metabolism

	CYSTAm
	akg[m] + cys__L[m] <=> glu__L[m] + mercppyr[m]
	CNM00950
	-1000
	1000
	Cysteine and methionine metabolism

	TRPAS1
	cys__L[c] + h2o[c] <=> h[c] + h2s[c] + nh4[c] + pyr[c]
	CNN01730
	0
	1000
	Cysteine and methionine metabolism

	3SALATAi
	3sala[c] + akg[c] + h[c] <=> glu__L[c] + 3snpyr[c]
	CNM00360
	-1000
	1000
	Cysteine and methionine metabolism

	3SALATAim
	akg[m] + h[m] + 3sala[m] <=> glu__L[m] + 3snpyr[m]
	CNM00950
	-1000
	1000
	Cysteine and methionine metabolism

	SHSL1
	cys__L[c] + suchms[c] <=> cyst__L[c] + h[c] + succ[c]
	CNC01220
	0
	1000
	Cysteine and methionine metabolism

	HSST
	hom__L[c] + succoa[c] <=> coa[c] + suchms[c]
	CNL04980
	0
	1000
	Cysteine and methionine metabolism

	HSERTA
	accoa[c] + hom__L[c] <=> coa[c] + achms[c]
	CNL04980
	-1000
	1000
	Cysteine and methionine metabolism

	METB1
	cys__L[c] + achms[c] <=> ac[c] + cyst__L[c] + h[c]
	CNC01220
	0
	1000
	Cysteine and methionine metabolism

	AHCi
	ahcys[c] + h2o[c] <=> adn[c] + hcys__L[c]
	CND00240
	0
	1000
	Cysteine and methionine metabolism

	HCYSMT
	amet[c] + hcys__L[c] <=> ahcys[c] + h[c] + met__L[c]
	CNJ02520
	0
	1000
	Cysteine and methionine metabolism

	MHPGLUT
	hcys__L[c] + mhpglu[c] <=> met__L[c] + hpglu[c]
	CNK02310
	0
	1000
	Cysteine and methionine metabolism

	METAT
	atp[c] + h2o[c] + met__L[c] <=> amet[c] + pi[c] + ppi[c]
	CNA04060
	0
	1000
	Cysteine and methionine metabolism

	EX_met__L_e
	met__L[e] <=>
	
	0
	1000
	Exchange Reaction

	METt2r
	h[e] + met__L[e] <=> h[c] + met__L[c]
	CNE00270 or CNM00800 or CNF00310
	-1000
	1000
	Transport Reaction

	ADMDC
	amet[c] + h[c] <=> ametam[c] + co2[c]
	CNA00140
	0
	1000
	Cysteine and methionine metabolism

	SPMS
	ametam[c] + ptrc[c] <=> 5mta[c] + h[c] + spmd[c]
	CNG01150
	0
	1000
	Cysteine and methionine metabolism

	SPMDtex2
	spmd[c] <=> spmd[e]
	CNL05010
	0
	1000
	Transport Reaction

	EX_spmd_e
	spmd[e] <=>
	
	0
	1000
	Exchange Reaction

	MTAP
	5mta[c] + pi[c] <=> ade[c] + 5mdr1p[c]
	CNA01530
	0
	1000
	Cysteine and methionine metabolism

	MTRI
	5mdr1p[c] <=> 5mdru1p[c]
	CNI02750
	-1000
	1000
	Cysteine and methionine metabolism

	MDRPD
	5mdru1p[c] <=> h2o[c] + dkmpp[c]
	CNH02290
	0
	1000
	Cysteine and methionine metabolism

	ACPCS
	amet[c] <=> 5mta[c] + h[c] + 1acpc[c]
	CNK02050
	0
	1000
	Cysteine and methionine metabolism

	1ACPCtm
	1acpc[c] <=> 1acpc[m]
	
	-1000
	1000
	Transport Reaction

	ACCAHm
	h2o[m] + 1acpc[m] <=> 2obut[m] + nh4[m]
	CNB00190
	0
	1000
	Cysteine and methionine metabolism

	ARD1
	o2[c] + dhmtp[c] <=> for[c] + h[c] + co[c] + mtpp[c]
	CNH03570
	0
	1000
	Cysteine and methionine metabolism

	ARD
	o2[c] + dhmtp[c] <=> for[c] + 2.0 h[c] + 2kmb[c]
	CNH03570
	0
	1000
	Cysteine and methionine metabolism

	UNK3
	glu__L[c] + 2kmb[c] <=> akg[c] + met__L[c]
	CNB03180 or CNF04620
	0
	1000
	Cysteine and methionine metabolism

	LEUTA
	akg[c] + leu__L[c] <=> 4mop[c] + glu__L[c]
	CNH03010
	-1000
	1000
	Valine, leucine and isoleucine degradation

	LEUTAm
	akg[m] + leu__L[m] <=> 4mop[m] + glu__L[m]
	CNN00980
	-1000
	1000
	Valine, leucine and isoleucine degradation

	VALTA
	akg[c] + val__L[c] <=> 3mob[c] + glu__L[c]
	CNH03010
	-1000
	1000
	Valine, leucine and isoleucine degradation

	VALTAim
	akg[m] + val__L[m] <=> 3mob[m] + glu__L[m]
	CNN00980
	0
	1000
	Valine, leucine and isoleucine degradation

	ILETA
	akg[c] + ile__L[c] <=> 3mop[c] + glu__L[c]
	CNH03010
	-1000
	1000
	Valine, leucine and isoleucine degradation

	ILETAm
	akg[m] + ile__L[m] <=> 3mop[m] + glu__L[m]
	CNN00980
	-1000
	1000
	Valine, leucine and isoleucine degradation

	3MOBtm
	3mob[c] <=> 3mob[m]
	
	-1000
	1000
	Transport Reaction

	3MOPtm
	3mop[c] <=> 3mop[m]
	
	-1000
	1000
	Transport Reaction

	3MOPt
	3mop[e] <=> 3mop[c]
	
	-1000
	1000
	Transport Reaction

	EX_3mop_e
	3mop[e] <=>
	
	0
	1000
	Exchange Reaction

	LEUt2r
	h[e] + leu__L[e] <=> h[c] + leu__L[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	EX_leu__L_e
	leu__L[e] <=>
	
	0
	1000
	Exchange Reaction

	VALt2r
	h[e] + val__L[e] <=> h[c] + val__L[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	EX_val__L_e
	val__L[e] <=>
	
	0
	1000
	Exchange Reaction

	VALt2m
	h[c] + val__L[c] <=> h[m] + val__L[m]
	
	-1000
	1000
	Transport Reaction

	EX_ile__L_e
	ile__L[e] <=>
	
	0
	1000
	Exchange Reaction

	ILEt2r
	h[e] + ile__L[e] <=> h[c] + ile__L[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	OIVD1r
	4mop[c] + coa[c] + nad[c] <=> co2[c] + nadh[c] + ivcoa[c]
	(CNA04660 and (CNA03850 and CNE02620) and CND05840) or (CNA04660 and CND05840 and (CNA03850 and CNE02620))
	0
	1000
	Valine, leucine and isoleucine degradation

	OIVD1m
	4mop[m] + coa[m] + nad[m] <=> co2[m] + nadh[m] + ivcoa[m]
	(CNA04660 and (CNA03850 and CNE02620) and CND05840) or (CNA04660 and CND05840 and (CNA03850 and CNE02620))
	0
	1000
	Valine, leucine and isoleucine degradation

	MBCOAi
	fad[c] + ivcoa[c] <=> fadh2[c] + 3mb2coa[c]
	CNA04330
	0
	1000
	Valine, leucine and isoleucine degradation

	ACOAD8m
	fad[m] + ivcoa[m] <=> fadh2[m] + 3mb2coa[m]
	CNA04330
	0
	1000
	Valine, leucine and isoleucine degradation

	ECH_3hivcoa
	h2o[m] + 3mb2coa[m] <=> 3hivcoa[m]
	CNI00240
	-1000
	1000
	Valine, leucine and isoleucine degradation

	HVE
	3hivcoa[c] <=> h2o[c] + 3mb2coa[c]
	CNI00240
	-1000
	1000
	Valine, leucine and isoleucine degradation

	MCCC
	atp[c] + hco3[c] + 3mb2coa[c] <=> adp[c] + h[c] + pi[c] + 3mgcoa[c]
	CNC01820 and CNC01910
	0
	1000
	Valine, leucine and isoleucine degradation

	MCCCrm
	atp[m] + hco3[m] + 3mb2coa[m] <=> adp[m] + h[m] + pi[m] + 3mgcoa[m]
	CNC01820 and CNC01910
	0
	1000
	Valine, leucine and isoleucine degradation

	MGCH
	h2o[c] + 3mgcoa[c] <=> hmgcoa[c]
	CNA03320
	-1000
	1000
	Valine, leucine and isoleucine degradation

	MGCHrm
	h2o[m] + 3mgcoa[m] <=> hmgcoa[m]
	CNA03320
	-1000
	1000
	Valine, leucine and isoleucine degradation

	OIVD2
	3mob[c] + coa[c] + nad[c] <=> co2[c] + nadh[c] + ibcoa[c]
	(CNA04660 and (CNA03850 and CNE02620) and CND05840) or (CNA04660 and CND05840 and (CNA03850 and CNE02620))
	0
	1000
	Valine, leucine and isoleucine degradation

	OIVD2m
	3mob[m] + coa[m] + nad[m] <=> co2[m] + nadh[m] + ibcoa[m]
	(CNA04660 and (CNA03850 and CNE02620) and CND05840) or (CNA04660 and CND05840 and (CNA03850 and CNE02620))
	0
	1000
	Valine, leucine and isoleucine degradation

	FADE233
	fad[c] + ibcoa[c] <=> fadh2[c] + 2mp2coa[c]
	CNJ01190 or CNK00550
	0
	1000
	Valine, leucine and isoleucine degradation

	ACOAD9m
	fad[m] + ibcoa[m] <=> fadh2[m] + 2mp2coa[m]
	CNK00550
	0
	1000
	Valine, leucine and isoleucine degradation

	ECOAH12
	h2o[c] + 2mp2coa[c] <=> 3hibutcoa[c]
	CNI00240
	-1000
	1000
	Valine, leucine and isoleucine degradation

	ECOAH12m
	h2o[m] + 2mp2coa[m] <=> 3hibutcoa[m]
	CNI00240
	-1000
	1000
	Valine, leucine and isoleucine degradation

	HIBH
	h2o[m] + 3hibutcoa[m] <=> coa[m] + h[m] + 3hib[m]
	CNA02940
	0
	1000
	Valine, leucine and isoleucine degradation

	HMNO
	nad[m] + 3hib[m] <=> h[m] + nadh[m] + mmtsa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Valine, leucine and isoleucine degradation

	MMSAD1m
	coa[m] + nad[m] + 2mop[m] <=> co2[m] + nadh[m] + ppcoa[m]
	CND02030 or CNI01990
	0
	1000
	Valine, leucine and isoleucine degradation

	ALDH
	h2o[m] + nad[m] + mmtsa[m] <=> 2.0 h[m] + nadh[m] + mm[m]
	CND02060 or CNF03900 or CNL05070
	0
	1000
	Valine, leucine and isoleucine degradation

	OIVD3
	3mop[c] + coa[c] + nad[c] <=> co2[c] + nadh[c] + 2mbcoa[c]
	(CNA04660 and (CNA03850 and CNE02620) and CND05840) or (CNA04660 and CND05840 and (CNA03850 and CNE02620))
	0
	1000
	Valine, leucine and isoleucine degradation

	OIVD3m
	3mop[m] + coa[m] + nad[m] <=> co2[m] + nadh[m] + 2mbcoa[m]
	(CNA04660 and (CNA03850 and CNE02620) and CND05840) or (CNA04660 and CND05840 and (CNA03850 and CNE02620))
	0
	1000
	Valine, leucine and isoleucine degradation

	ACOADH1
	fad[c] + 2mbcoa[c] <=> fadh2[c] + 2mb2coa[c]
	CNJ01190 or CNK00550
	0
	1000
	Valine, leucine and isoleucine degradation

	ACOAD10m
	fad[m] + 2mbcoa[m] <=> fadh2[m] + 2mb2coa[m]
	CNK00550
	0
	1000
	Valine, leucine and isoleucine degradation

	ECOAH9ir
	h2o[c] + 2mb2coa[c] <=> 3hmbcoa[c]
	CNI00240
	-1000
	1000
	Valine, leucine and isoleucine degradation

	ECOAH9m
	h2o[m] + 2mb2coa[m] <=> 3hmbcoa[m]
	CNI00240
	-1000
	1000
	Valine, leucine and isoleucine degradation

	HACD9
	nad[c] + 3hmbcoa[c] <=> h[c] + nadh[c] + 2maacoa[c]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Valine, leucine and isoleucine degradation

	HACD9m
	nad[m] + 3hmbcoa[m] <=> h[m] + nadh[m] + 2maacoa[m]
	CNC03600 or CNH00460 or CNI02410
	-1000
	1000
	Valine, leucine and isoleucine degradation

	MACCOAT
	coa[c] + 2maacoa[c] <=> accoa[c] + ppcoa[c]
	CNA04700 or CNA05060
	0
	1000
	Valine, leucine and isoleucine degradation

	ACACT10m
	coa[m] + 2maacoa[m] <=> accoa[m] + ppcoa[m]
	CNA05060 or CNA04700
	0
	1000
	Valine, leucine and isoleucine degradation

	ACHBSm
	2obut[m] + h[m] + pyr[m] <=> 2ahbut[m] + co2[m]
	CNA02570 and CNN01460
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	KARA2im
	2ahbut[m] + h[m] + nadph[m] <=> 23dhmp[m] + nadp[m]
	CNF02480
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	DHAD2m
	23dhmp[m] <=> 3mop[m] + h2o[m]
	CNH01530
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	ACLSm
	h[m] + 2.0 pyr[m] <=> alac__S[m] + co2[m]
	CNA02570 and CNN01460
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	KARA1im
	alac__S[m] + h[m] + nadph[m] <=> 23dhmb[m] + nadp[m]
	CNF02480
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	DHAD1m
	23dhmb[m] <=> 3mob[m] + h2o[m]
	CNH01530
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	IPPS
	3mob[c] + accoa[c] + h2o[c] <=> 3c3hmp[c] + coa[c] + h[c]
	CNH01520
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	IPPSm
	3mob[m] + accoa[m] + h2o[m] <=> 3c3hmp[m] + coa[m] + h[m]
	CNH01520
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	IPPMIb
	2ippm[c] + h2o[c] <=> 3c3hmp[c]
	CNA02270
	-1000
	1000
	Valine, leucine and isoleucine biosynthesis

	IPPMIa
	3c2hmp[c] <=> 2ippm[c] + h2o[c]
	CNA02270
	-1000
	1000
	Valine, leucine and isoleucine biosynthesis

	3C3HMPtm
	3c3hmp[c] <=> 3c3hmp[m]
	
	-1000
	1000
	Transport Reaction

	3C4MOPtm
	3c4mop[c] <=> 3c4mop[m]
	
	-1000
	1000
	Transport Reaction

	IPMD
	3c2hmp[c] + nad[c] <=> 3c4mop[c] + h[c] + nadh[c]
	CNA04310
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	3C3HMPt
	3c3hmp[c] <=> 3c3hmp[e]
	
	-1000
	1000
	Transport Reaction

	EX_3c3hmp_e
	3c3hmp[e] <=>
	
	0
	1000
	Exchange Reaction

	OMCDC
	3c4mop[c] + h[c] <=> 4mop[c] + co2[c]
	CNH03010 or CNN00980
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	OMCDCm
	3c4mop[m] + h[m] <=> 4mop[m] + co2[m]
	CNH03010 or CNN00980
	0
	1000
	Valine, leucine and isoleucine biosynthesis

	HCITSm
	accoa[m] + akg[m] + h2o[m] <=> coa[m] + h[m] + hcit[m]
	CND01200
	0
	1000
	Lysine biosynthesis

	MCITDm
	hcit[m] <=> b124tc[m] + h2o[m]
	CNM01770
	-1000
	1000
	Lysine biosynthesis

	HACNHm
	b124tc[m] + h2o[m] <=> hicit[m]
	CNK00580
	-1000
	1000
	Lysine biosynthesis

	HICITDm
	hicit[m] + nad[m] <=> h[m] + nadh[m] + oxag[m]
	CND03850
	-1000
	1000
	Lysine biosynthesis

	OXAGm
	h[m] + oxag[m] <=> 2oxoadp[m] + co2[m]
	CND03850
	-1000
	1000
	Lysine biosynthesis

	2OXOADPtim
	2oxoadp[m] <=> 2oxoadp[c]
	
	0
	1000
	Transport Reaction

	OXO2Ctm
	akg[m] + oxag[c] <=> akg[c] + oxag[m]
	CNC02540
	-1000
	1000
	Transport Reaction

	AATA
	glu__L[c] + 2oxoadp[c] <=> akg[c] + L2aadp[c]
	CNB03180 or CNF04620
	-1000
	1000
	Lysine biosynthesis

	AASAD1
	atp[c] + h[c] + nadph[c] + L2aadp[c] <=> amp[c] + nadp[c] + ppi[c] + L2aadp6sa[c]
	CNG00170
	0
	1000
	Lysine biosynthesis

	SACCD1
	glu__L[c] + h[c] + nadph[c] + L2aadp6sa[c] <=> h2o[c] + nadp[c] + saccrp__L[c]
	CNG01150
	-1000
	1000
	Lysine biosynthesis

	SACCD2
	h2o[c] + nad[c] + saccrp__L[c] <=> akg[c] + h[c] + lys__L[c] + nadh[c]
	CND06290
	-1000
	1000
	Lysine biosynthesis

	LYSt2r
	h[e] + lys__L[e] <=> h[c] + lys__L[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	LYSt2m
	h[c] + lys__L[c] <=> h[m] + lys__L[m]
	
	-1000
	1000
	Transport Reaction

	EX_lys__L_e
	lys__L[e] <=>
	
	0
	1000
	Exchange Reaction

	ILEtmi
	ile__L[m] <=> ile__L[c]
	
	0
	1000
	Transport Reaction

	HCITSn
	accoa[n] + akg[n] + h2o[n] <=> coa[n] + h[n] + hcit[n]
	CND01200
	0
	1000
	Lysine biosynthesis

	SACCD3m
	akg[m] + h[m] + lys__L[m] + nadph[m] <=> h2o[m] + nadp[m] + saccrp__L[m]
	CNA02370
	0
	1000
	Lysine degradation

	r0525
	h2o[m] + nad[m] + saccrp__L[m] <=> glu__L[m] + h[m] + nadh[m] + L2aadp6sa[m]
	CNA02370
	-1000
	1000
	Lysine degradation

	AASAD3m
	h2o[m] + nad[m] + L2aadp6sa[m] <=> 2.0 h[m] + nadh[m] + L2aadp[m]
	CNA07130
	0
	1000
	Lysine degradation

	2OXOADOXm
	2oxoadp[m] + coa[m] + nad[m] <=> co2[m] + nadh[m] + glutcoa[m]
	CNB00990 and CND05840
	0
	1000
	Lysine degradation

	GLUTCOADHm
	fad[m] + h[m] + glutcoa[m] <=> co2[m] + fadh2[m] + b2coa[m]
	CNG03020
	0
	1000
	Lysine degradation

	GLU5K
	atp[c] + glu__L[c] <=> adp[c] + glu5p[c]
	CNH00530
	0
	1000
	Arginine and proline metabolism

	G5SD
	glu5p[c] + h[c] + nadph[c] <=> glu5sa[c] + nadp[c] + pi[c]
	CNL06240
	0
	1000
	Arginine and proline metabolism

	PUTA3
	glu5sa[c] + h2o[c] + nad[c] <=> glu__L[c] + 2.0 h[c] + nadh[c]
	CNH02450
	0
	1000
	Arginine and proline metabolism

	CRTNIH
	h[c] + h2o[c] + crtn[c] <=> nh4[c] + mthd[c]
	CNA05950
	0
	1000
	Arginine and proline metabolism

	ORNDC
	h[c] + orn[c] <=> co2[c] + ptrc[c]
	CNC04890
	0
	1000
	Arginine and proline metabolism

	PTRCtex2
	ptrc[c] <=> ptrc[e]
	CNL05010
	0
	1000
	Transport Reaction

	EX_ptrc_e
	ptrc[e] <=>
	
	0
	1000
	Exchange Reaction

	ORNTA
	akg[c] + orn[c] <=> glu__L[c] + glu5sa[c]
	CNL04880
	0
	1000
	Arginine and proline metabolism

	PRO1xm
	nad[m] + pro__L[m] <=> 1pyr5c[m] + 2.0 h[m] + nadh[m]
	CNF00740
	0
	1000
	Arginine and proline metabolism

	P5CR
	1pyr5c[c] + 2.0 h[c] + nadph[c] <=> nadp[c] + pro__L[c]
	CNF00740
	0
	1000
	Arginine and proline metabolism

	G5SADs
	glu5sa[c] <=> 1pyr5c[c] + h2o[c] + h[c]
	
	-1000
	1000
	Arginine and proline metabolism

	G5SADrm
	glu5sa[m] <=> 1pyr5c[m] + h2o[m] + h[m]
	
	-1000
	1000
	Arginine and proline metabolism

	PROD2m
	fad[m] + pro__L[m] <=> 1pyr5c[m] + fadh2[m] + h[m]
	CNE04870
	0
	1000
	Arginine and proline metabolism

	HPROa
	2.0 h[c] + nadh[c] + 1p3h5c[c] <=> nad[c] + 4hpro_LT[c]
	CNF00740
	0
	1000
	Arginine and proline metabolism

	HPROxm
	4hpro_LT[m] + nad[m] <=> 1p3h5c[m] + 2.0 h[m] + nadh[m]
	CNF00740
	0
	1000
	Arginine and proline metabolism

	HPROb
	2.0 h[c] + nadph[c] + 1p3h5c[c] <=> nadp[c] + 4hpro_LT[c]
	CNF00740
	0
	1000
	Arginine and proline metabolism

	HPROym
	4hpro_LT[m] + nadp[m] <=> 1p3h5c[m] + 2.0 h[m] + nadph[m]
	CNF00740
	0
	1000
	Arginine and proline metabolism

	PHCDm
	1p3h5c[m] + 2.0 h2o[m] + nad[m] <=> e4hglu[m] + h[m] + nadh[m]
	CNH02450
	0
	1000
	Arginine and proline metabolism

	r0686
	1p3h5c[m] + 2.0 h2o[m] + nadp[m] <=> e4hglu[m] + h[m] + nadph[m]
	CNH02450
	-1000
	1000
	Arginine and proline metabolism

	4HGLSDm
	4hglusa[m] + h2o[m] + nad[m] <=> e4hglu[m] + 2.0 h[m] + nadh[m]
	CNH02450
	-1000
	1000
	Arginine and proline metabolism

	EHGLAT
	akg[c] + e4hglu[c] <=> glu__L[c] + 4h2oglt[c]
	CNM00360
	0
	1000
	Arginine and proline metabolism

	EHGLATp
	akg[x] + e4hglu[x] <=> 4h2oglt[x] + glu__L[x]
	CNM00360
	0
	1000
	Arginine and proline metabolism

	EHGLATm
	akg[m] + e4hglu[m] <=> 4h2oglt[m] + glu__L[m]
	CNM00950
	0
	1000
	Arginine and proline metabolism

	E4HGLUtm
	e4hglu[c] <=> e4hglu[m]
	
	-1000
	1000
	Transport Reaction

	E4HGLUtp
	e4hglu[c] <=> e4hglu[x]
	
	-1000
	1000
	Transport Reaction

	4H2OGLTtm
	4h2oglt[c] <=> 4h2oglt[m]
	
	-1000
	1000
	Transport Reaction

	4H2OGLTtp
	4h2oglt[c] <=> 4h2oglt[x]
	
	-1000
	1000
	Transport Reaction

	DDPGA
	4h2oglt[c] <=> glx[c] + pyr[c]
	CNC03990
	0
	1000
	Arginine and proline metabolism

	AMID
	h2o[c] + 4gudbd[c] <=> nh4[c] + 4gudbutn[c]
	CNE01840 or CNN02060
	0
	1000
	Arginine and proline metabolism

	APRTO2
	h2o[c] + o2[c] + aprut[c] <=> h2o2[c] + nh4[c] + n4abutn[c]
	CNL05890
	0
	1000
	Arginine and proline metabolism

	NABTNO
	h2o[c] + nad[c] + n4abutn[c] <=> 2.0 h[c] + nadh[c] + 4aabutn[c]
	CND02060 or CNF03900 or CNL05070
	0
	1000
	Arginine and proline metabolism

	ABOR
	4abutn[m] + h2o[m] + nadp[m] <=> 4abut[m] + 2.0 h[m] + nadph[m]
	CND02060 or CNF03900 or CNL05070
	0
	1000
	Arginine and proline metabolism

	ABUTDm
	4abutn[m] + h2o[m] + nad[m] <=> 4abut[m] + 2.0 h[m] + nadh[m]
	CNL05070 or CNF03900
	0
	1000
	Arginine and proline metabolism

	AGMT
	agm[c] + h2o[c] <=> ptrc[c] + urea[c]
	CND03500
	0
	1000
	Arginine and proline metabolism

	ATPPRT
	atp[c] + prpp[c] <=> ppi[c] + prbatp[c]
	CND01510
	0
	1000
	Histidine metabolism

	PRATPP
	h2o[c] + prbatp[c] <=> h[c] + ppi[c] + prbamp[c]
	CND06120
	0
	1000
	Histidine metabolism

	PRAMPC
	h2o[c] + prbamp[c] <=> prfp[c]
	CND06120
	0
	1000
	Histidine metabolism

	PRMICI
	prfp[c] <=> prlp[c]
	CNB01460
	0
	1000
	Histidine metabolism

	IG3PS
	gln__L[c] + prlp[c] <=> aicar[c] + eig3p[c] + glu__L[c] + h[c]
	CNA07220
	0
	1000
	Histidine metabolism

	IGPDH
	eig3p[c] <=> h2o[c] + imacp[c]
	CNH01620
	0
	1000
	Histidine metabolism

	HSTPT
	glu__L[c] + imacp[c] <=> akg[c] + hisp[c]
	CNB03030
	0
	1000
	Histidine metabolism

	HISTP
	h2o[c] + hisp[c] <=> histd[c] + pi[c]
	CNC04790
	0
	1000
	Histidine metabolism

	HISTD
	h2o[c] + histd[c] + 2.0 nad[c] <=> 3.0 h[c] + his__L[c] + 2.0 nadh[c]
	CND06120
	0
	1000
	Histidine metabolism

	EGTD
	3.0 amet[c] + his__L[c] <=> 3.0 ahcys[c] + 3.0 h[c] + hercyn[c]
	CNJ01670
	0
	1000
	Histidine metabolism

	IMACTD
	h2o[c] + nad[c] + im4act[c] <=> 2.0 h[c] + nadh[c] + im4ac[c]
	CND02060 or CNF03900 or CNL05070
	0
	1000
	Histidine metabolism

	IMACTD_m
	h2o[m] + nad[m] + im4act[m] <=> 2.0 h[m] + nadh[m] + im4ac[m]
	CND02060 or CNF03900 or CNL05070
	0
	1000
	Histidine metabolism

	HISt2m
	h[m] + his__L[m] <=> h[c] + his__L[c]
	
	-1000
	1000
	Transport Reaction

	DHAPtm
	dhap[m] <=> dhap[c]
	
	0
	1000
	Transport Reaction

	PROt2r
	h[e] + pro__L[e] <=> h[c] + pro__L[c]
	CNE00270 or CNM00800
	-1000
	1000
	Transport Reaction

	PROtm
	pro__L[c] <=> pro__L[m]
	
	-1000
	1000
	Transport Reaction

	EX_pro__L_e
	pro__L[e] <=>
	
	0
	1000
	Exchange Reaction

	4HPRO_LTtm
	4hpro_LT[c] <=> 4hpro_LT[m]
	
	-1000
	1000
	Transport Reaction

	4ABUTNtm
	4abutn[c] <=> 4abutn[m]
	
	-1000
	1000
	Transport Reaction

	4ABUTtm
	4abut[c] <=> 4abut[m]
	
	-1000
	1000
	Transport Reaction

	MHISOR
	h2o[c] + o2[c] + mhista[c] <=> h2o2[c] + nh4[c] + 3mldz[c]
	CNL05890
	0
	1000
	Histidine metabolism

	CDPtn
	cdp[c] <=> cdp[n]
	
	-1000
	1000
	Transport Reaction

	COAtn
	coa[c] <=> coa[n]
	
	-1000
	1000
	Transport Reaction

	ACCOAtn
	accoa[c] <=> accoa[n]
	
	-1000
	1000
	Transport Reaction

	AKGt2n
	akg[c] + h[c] <=> akg[n] + h[n]
	
	-1000
	1000
	Transport Reaction

	AMPtn
	amp[n] <=> amp[c]
	
	-1000
	1000
	Transport Reaction

	AHCYStm
	ahcys[c] <=> ahcys[m]
	
	-1000
	1000
	Transport Reaction

	AMETtm
	amet[c] <=> amet[m]
	CNG03030
	-1000
	1000
	Transport Reaction

	ASNt2m
	asn__L[c] + h[c] <=> asn__L[m] + h[m]
	
	-1000
	1000
	Transport Reaction

	ATP2tp_H
	atp[c] + amp[x] + h[x] <=> amp[c] + h[c] + atp[x]
	CNJ02220
	0
	1000
	Transport Reaction

	ATPtp_H
	atp[c] + adp[x] + h[x] <=> adp[c] + h[c] + atp[x]
	CNJ02220
	0
	1000
	Transport Reaction

	TYRCBOX
	h[c] + tyr__L[c] <=> co2[c] + tym[c]
	CND00950
	0
	1000
	Tyrosine metabolism

	TYROXDAc
	h2o[c] + o2[c] + tym[c] <=> h2o2[c] + nh4[c] + 4hoxpacd[c]
	CNL05890 or CNG01110
	0
	1000
	Tyrosine metabolism

	FUMAH
	h2o[c] + fumpyr[c] <=> fum[c] + h[c] + pyr[c]
	CNJ01210
	0
	1000
	Tyrosine metabolism

	3HLYTCL
	h[c] + 34dhphe[c] <=> co2[c] + dopa[c]
	CND00950
	0
	1000
	Tyrosine metabolism

	42A12BOOX
	h2o[c] + o2[c] + dopa[c] <=> h2o2[c] + nh4[c] + 34dhpac[c]
	CNL05890 or CNG01110
	0
	1000
	Tyrosine metabolism

	3MOXTYROX
	h2o[c] + o2[c] + 3moxtyr[c] <=> h2o2[c] + nh4[c] + 3mox4hpac[c]
	CNL05890
	0
	1000
	Tyrosine metabolism

	34DHOXPEGOX
	h[c] + nadh[c] + 34dhmald[c] <=> nad[c] + 34dhoxpeg[c]
	CNE00710 or CNG00600 or CNM01690
	-1000
	1000
	Tyrosine metabolism

	41R2A1H12BOOX
	h2o[c] + o2[c] + nrpphr[c] <=> h2o2[c] + nh4[c] + 34dhmald[c]
	CNL05890
	0
	1000
	Tyrosine metabolism

	MAOLNOR
	h2o[c] + o2[c] + normete__L[c] <=> h2o2[c] + nh4[c] + 3m4hpga[c]
	CNL05890
	0
	1000
	Tyrosine metabolism

	HMR_6747
	h2o[c] + o2[c] + mepi[c] <=> h2o2[c] + 3m4hpga[c] + mma[c]
	CNL05890
	0
	1000
	Tyrosine metabolism

	41R1H2MAE12BOOX
	h2o[c] + o2[c] + adrnl[c] <=> h2o2[c] + 34dhmald[c] + mma[c]
	CNL05890
	0
	1000
	Tyrosine metabolism

	PHYCBOXL
	h[c] + phe__L[c] <=> co2[c] + peamn[c]
	CND00950
	0
	1000
	Phenylalanine metabolism

	PEAMNO
	h2o[c] + o2[c] + peamn[c] <=> h2o2[c] + nh4[c] + pacald[c]
	CNL05890 or CNG01110
	0
	1000
	Phenylalanine metabolism

	PACALDt
	pacald[c] <=> pacald[e]
	
	-1000
	1000
	Transport Reaction

	EX_pacald_e
	pacald[e] <=>
	
	0
	1000
	Exchange Reaction

	PHETA1
	akg[c] + phe__L[c] <=> glu__L[c] + phpyr[c]
	CNB03180 or CNF04620
	-1000
	1000
	Phenylalanine metabolism

	AMID2
	h2o[c] + pad[c] <=> nh4[c] + pac[c]
	CNE01840 or CNN02060
	0
	1000
	Phenylalanine metabolism

	HADPCOADH3
	3hadpcoa[c] + nad[c] <=> h[c] + nadh[c] + oxadpcoa[c]
	CNG04300
	-1000
	1000
	Phenylalanine metabolism

	PHEt2m
	h[m] + phe__L[m] <=> h[c] + phe__L[c]
	
	-1000
	1000
	Transport Reaction

	PPNDH
	h[c] + pphn[c] <=> co2[c] + h2o[c] + phpyr[c]
	CNA07970
	0
	1000
	Phenylalanine metabolism

	DDPA
	e4p[c] + h2o[c] + pep[c] <=> 2dda7p[c] + pi[c]
	CND05120 or CNL06640
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	DDPAm
	e4p[m] + h2o[m] + pep[m] <=> 2dda7p[m] + pi[m]
	CNL06640
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	2DDA7Ptm
	2dda7p[c] <=> 2dda7p[m]
	
	-1000
	1000
	Transport Reaction

	DHQS
	2dda7p[c] <=> 3dhq[c] + pi[c]
	CNB01990
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	DHQTi
	3dhq[c] <=> 3dhsk[c] + h2o[c]
	CNB01990
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	SHK3Dr
	3dhsk[c] + h[c] + nadph[c] <=> nadp[c] + skm[c]
	CNB01990
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	SHKK
	atp[c] + skm[c] <=> adp[c] + h[c] + skm5p[c]
	CNB01990
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	PSCVT
	pep[c] + skm5p[c] <=> 3psme[c] + pi[c]
	CNB01990
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	CHORS
	3psme[c] <=> chor[c] + pi[c]
	CNH02650
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	IGPS
	2cpr5p[c] + h[c] <=> 3ig3p[c] + co2[c] + h2o[c]
	CNI00560
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	PRAIi
	pran[c] <=> 2cpr5p[c]
	CNI00560
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	ANPRT
	anth[c] + prpp[c] <=> ppi[c] + pran[c]
	CNA07880
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	ANS2
	chor[c] + nh4[c] <=> anth[c] + h[c] + h2o[c] + pyr[c]
	CNF03410 and CNI00560
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	ANS
	chor[c] + gln__L[c] <=> anth[c] + glu__L[c] + h[c] + pyr[c]
	CNF03410 and CNI00560
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	CHORM
	chor[c] <=> pphn[c]
	CNM00820
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	PPND2
	nadp[c] + pphn[c] <=> 34hpp[c] + co2[c] + nadph[c]
	CNK03330
	0
	1000
	Phenylalanine, tyrosine and tryptophan biosynthesis

	ASP1DC
	asp__L[c] + h[c] <=> ala_B[c] + co2[c]
	CNH03700 or CNL03700
	0
	1000
	beta-Alanine metabolism

	ALDD22x
	h2o[c] + nad[c] + aproa[c] <=> ala_B[c] + 2.0 h[c] + nadh[c]
	CND02060 or CNF03900 or CNL05070
	0
	1000
	beta-Alanine metabolism

	CAO
	o2[c] + 13dampp[c] <=> h2o2[c] + nh4[c] + aproa[c]
	CNG01110
	-1000
	1000
	beta-Alanine metabolism

	BALAtmr
	ala_B[c] <=> ala_B[m]
	
	-1000
	1000
	Transport Reaction

	APAT2rm
	akg[m] + ala_B[m] <=> glu__L[m] + msa[m]
	CND02040 or CNE01830
	-1000
	1000
	beta-Alanine metabolism

	MMSAD3m
	coa[m] + nad[m] + msa[m] <=> accoa[m] + co2[m] + nadh[m]
	CND02030 or CNI01990
	0
	1000
	beta-Alanine metabolism

	r0596
	h2o[m] + 3hpcoa[m] <=> coa[m] + h[m] + 3hpp[m]
	CNA02940
	0
	1000
	beta-Alanine metabolism

	EX_3hpp_e
	3hpp[e] <=>
	
	0
	1000
	Exchange Reaction

	3HPPt
	3hpp[c] <=> 3hpp[e]
	
	-1000
	1000
	Transport Reaction

	3HPPtm
	3hpp[c] <=> 3hpp[m]
	
	-1000
	1000
	Transport Reaction

	PRPNCOAHYDm
	h2o[m] + prpncoa[m] <=> 3hpcoa[m]
	CNF02530 or CNI00240
	0
	1000
	beta-Alanine metabolism

	3SALACBOXL
	3sala[c] + h[c] <=> co2[c] + hyptaur[c]
	CNH03700 or CNL03700
	0
	1000
	Taurine and hypotaurine metabolism

	LCYSTCBOXL
	h[c] + Lcyst[c] <=> co2[c] + taur[c]
	CNH03700 or CNL03700
	0
	1000
	Taurine and hypotaurine metabolism

	ACKr
	ac[c] + atp[c] <=> actp[c] + adp[c]
	CNN01560
	-1000
	1000
	Taurine and hypotaurine metabolism

	OPAH
	atp[c] + 2.0 h2o[c] + 5oxpro[c] <=> adp[c] + glu__L[c] + h[c] + pi[c]
	CNE05310
	0
	1000
	Glutathione metabolism

	GLUCYS
	atp[c] + cys__L[c] + glu__L[c] <=> adp[c] + glucys[c] + h[c] + pi[c]
	CNN00350
	0
	1000
	Glutathione metabolism

	GTHS
	atp[c] + glucys[c] + gly[c] <=> adp[c] + gthrd[c] + h[c] + pi[c]
	CNJ00850
	0
	1000
	Glutathione metabolism

	GTHRDH_syn
	gthrd[c] + h2o[c] <=> cgly[c] + glu__L[c]
	CNC05010 or CND01560 or CNG04350
	0
	1000
	Glutathione metabolism

	AMPTASECG
	cgly[c] + h2o[c] <=> cys__L[c] + gly[c]
	CNA01640
	0
	1000
	Glutathione metabolism

	GGCLUT2
	gthrd[c] <=> cgly[c] + 5oxpro[c]
	CNC06790
	0
	1000
	Glutathione metabolism

	GTHOr
	gthox[c] + h[c] + nadph[c] <=> 2.0 gthrd[c] + nadp[c]
	CNE01560
	0
	1000
	Glutathione metabolism

	GTHOm
	gthox[m] + h[m] + nadph[m] <=> 2.0 gthrd[m] + nadp[m]
	CNE01560
	0
	1000
	Glutathione metabolism

	APCS
	15dap[c] + ametam[c] <=> 5mta[c] + h[c] + na15dap[c]
	CNG01150
	0
	1000
	Glutathione metabolism

	GTHRDt2
	gthrd[e] <=> gthrd[c]
	CNK03020
	0
	1000
	Transport Reaction

	EX_gthrd_e
	gthrd[e] <=>
	
	0
	1000
	Exchange Reaction

	TREH
	h2o[c] + tre[c] <=> 2.0 glc__D[c]
	CNB02790
	0
	1000
	Starch and sucrose metabolism

	TRE6PP
	h2o[c] + tre6p[c] <=> pi[c] + tre[c]
	CNB02610
	0
	1000
	Starch and sucrose metabolism

	TRE6PS
	g6p[c] + udpg[c] <=> h[c] + tre6p[c] + udp[c]
	CNB02610 and CNH03390
	0
	1000
	Starch and sucrose metabolism

	TREHv
	h2o[v] + tre[v] <=> 2.0 glc__D[v]
	CNB02790
	0
	1000
	Starch and sucrose metabolism

	TREt2
	h[e] + tre[e] <=> h[c] + tre[c]
	
	0
	1000
	Transport Reaction

	TREt2v
	h[c] + tre[c] <=> h[v] + tre[v]
	
	-1000
	1000
	Transport Reaction

	EX_tre_e
	tre[e] <=>
	
	0
	1000
	Exchange Reaction

	CBASPtn
	cbasp[n] <=> cbasp[c]
	
	-1000
	1000
	Transport Reaction

	Kt2r
	h[e] + k[e] <=> h[c] + k[c]
	
	-1000
	1000
	Transport Reaction

	EX_k_e
	k[e] <=>
	
	-1000
	1000
	Exchange Reaction

	FFSD
	h2o[c] + suc6p[c] <=> fru[c] + g6p[c]
	CNK00060
	0
	1000
	Starch and sucrose metabolism

	GLYGS
	h2o[c] + udpg[c] <=> h[c] + udp[c] + 14glun[c]
	CNH03380 and CNJ00590
	0
	1000
	Starch and sucrose metabolism

	GBEZ
	14glun[c] <=> glycogen[c] + h2o[c]
	CNA03810
	0
	1000
	Starch and sucrose metabolism

	GLCGSD
	glycogen[c] + h2o[c] <=> glc__D[c]
	CNE02630
	0
	1000
	Starch and sucrose metabolism

	GLCGSDv
	glycogen[v] + h2o[v] <=> glc__D[v]
	CNE02630
	0
	1000
	Starch and sucrose metabolism

	GLCNtv
	glycogen[c] <=> glycogen[v]
	
	0
	1000
	Transport Reaction

	GLCP
	glycogen[c] + pi[c] <=> g1p[c]
	CNF03530
	0
	1000
	Starch and sucrose metabolism

	GLNt2n
	gln__L[c] + h[c] <=> gln__L[n] + h[n]
	
	-1000
	1000
	Transport Reaction

	MALT
	h2o[c] + malt[c] <=> 2.0 glc__D[c]
	CNF00610 or CNH01310 or CNN00140
	0
	1000
	Starch and sucrose metabolism

	13GS
	udpg[c] <=> h[c] + udp[c] + 13BDglcn[c]
	CNN02320
	0
	1000
	Starch and sucrose metabolism

	13BGH
	h2o[c] + 13BDglcn[c] <=> glc__D[c]
	CNE03150 or CNA03300 or CND00790
	0
	1000
	Starch and sucrose metabolism

	MALTt2
	h[e] + malt[e] <=> h[c] + malt[c]
	CNF00460 or CNF00600 or CNF04930 or CNI03490
	0
	1000
	Transport Reaction

	EX_malt_e
	malt[e] <=>
	
	0
	1000
	Exchange Reaction

	EX_13BDglcn_e
	13BDglcn[e] <=>
	
	0
	1000
	Exchange Reaction

	PYRt2p
	h[c] + pyr[c] <=> h[x] + pyr[x]
	
	-1000
	1000
	Transport Reaction

	UDPGALt2g
	udpgal[c] <=> udpgal[g]
	CNH03760
	0
	1000
	Transport Reaction

	NH4tn
	nh4[c] <=> nh4[n]
	
	-1000
	1000
	Transport Reaction

	CHTNDA
	h2o[c] + chitin[c] <=> ac[c] + h[c] + chitos[c]
	CND03580
	0
	1000
	Amino sugar and nucleotide sugar metabolism

	HXAD
	h2o[c] + chitob[c] <=> 2.0 acgam[c]
	CNF03620
	0
	1000
	Amino sugar and nucleotide sugar metabolism

	CHITN1
	h2o[c] + chitin[c] <=> acgam[c]
	CNG01720 or CNI03860 or CNK00840
	0
	1000
	Amino sugar and nucleotide sugar metabolism

	CHTNS
	udpacgal[c] <=> h[c] + udp[c] + chitin[c]
	CNC00050 or CNH02270
	0
	1000
	Amino sugar and nucleotide sugar metabolism

	ACGAMPM
	acgam6p[c] <=> acgam1p[c]
	CNE01130
	-1000
	1000
	Amino sugar and nucleotide sugar metabolism

	UDPACGLP
	acgam1p[c] + h[c] + utp[c] <=> ppi[c] + udpacgal[c]
	CNF01520
	-1000
	1000
	Amino sugar and nucleotide sugar metabolism

	ACGAM6PS
	accoa[c] + gam6p[c] <=> acgam6p[c] + coa[c] + h[c]
	CNF03220
	-1000
	1000
	Amino sugar and nucleotide sugar metabolism

	AGDC
	acgam6p[c] + h2o[c] <=> ac[c] + gam6p[c]
	CNM01890
	0
	1000
	Amino sugar and nucleotide sugar metabolism

	HEX10
	atp[c] + gam[c] <=> adp[c] + gam6p[c] + h[c]
	CNB02660 or CNH01400
	0
	1000
	Amino sugar and nucleotide sugar metabolism

	G6PDA
	gam6p[c] + h2o[c] <=> f6p[c] + nh4[c]
	CNM01050
	0
	1000
	Amino sugar and nucleotide sugar metabolism

	UDPGLDC
	h[c] + udpglcur[c] <=> co2[c] + udpxyl[c]
	CNG02560
	0
	1000
	Amino sugar and nucleotide sugar metabolism

	GDPt3g
	h[c] + gdp[g] <=> gdp[c] + h[g]
	
	-1000
	1000
	Transport Reaction

	GLYALDDr
	glyald[c] + h2o[c] + nad[c] <=> glyc__R[c] + 2.0 h[c] + nadh[c]
	CND02060 or CNF03900 or CNL05070
	-1000
	1000
	Glycerolipid metabolism

	GLYCDy
	glyc[c] + nadp[c] <=> dha[c] + h[c] + nadph[c]
	CND03740
	0
	1000
	Glycerolipid metabolism

	DAGPYP_SC
	h2o[c] + 0.01 pa_SC[c] <=> pi[c] + 0.01 12dgr_SC[c]
	CNA07660 or CNN02240
	0
	1000
	Glycerolipid metabolism

	DHAK
	atp[c] + dha[c] <=> adp[c] + dhap[c] + h[c]
	CNA08050 or CNC04180
	0
	1000
	Glycerolipid metabolism

	GLYK
	atp[c] + glyc[c] <=> adp[c] + glyc3p[c] + h[c]
	CND02800
	0
	1000
	Glycerolipid metabolism

	GAT1_SC
	0.02 dcacoa[c] + 0.06 ddcacoa[c] + glyc3p[c] + 0.17 hdcoa[c] + 0.09 ocdycacoa[c] + 0.24 odecoa[c] + 0.27 pmtcoa[c] + 0.05 stcoa[c] + 0.1 tdcoa[c] <=> 0.01 1ag3p_SC[c] + coa[c]
	CNC02160
	0
	1000
	Glycerolipid metabolism

	AGAT_SC
	0.01 1ag3p_SC[c] + 0.02 dcacoa[c] + 0.06 ddcacoa[c] + 0.17 hdcoa[c] + 0.09 ocdycacoa[c] + 0.24 odecoa[c] + 0.27 pmtcoa[c] + 0.05 stcoa[c] + 0.1 tdcoa[c] <=> coa[c] + 0.01 pa_SC[c]
	CNA03380 or CNH03840 or CNL03840
	0
	1000
	Glycerolipid metabolism

	PCDAGAT
	12dgr_SC[c] + pc_SC[c] <=> 1agpc_SC[c] + triglyc_SC[c]
	CNL04710
	0
	1000
	Glycerolipid metabolism

	TAGL_SC
	h2o[c] + 0.01 triglyc_SC[c] <=> 0.01 12dgr_SC[c] + 0.02 dca[c] + 0.06 ddca[c] + h[c] + 0.27 hdca[c] + 0.17 hdcea[c] + 0.05 ocdca[c] + 0.24 ocdcea[c] + 0.09 ocdcya[c] + 0.1 ttdca[c]
	CNC01450 or CNE02710
	0
	1000
	Glycerolipid metabolism

	ALCD19y
	glyald[c] + h[c] + nadph[c] <=> glyc[c] + nadp[c]
	CNC05140 or CNK02940
	0
	1000
	Glycerolipid metabolism

	EX_glyc_e
	glyc[e] <=>
	
	0
	1000
	Exchange Reaction

	MI3PS
	g6p[c] <=> mi3p__D[c]
	CNC06440
	0
	1000
	Inositol phosphate metabolism

	MI3PP
	h2o[c] + mi3p__D[c] <=> inost[c] + pi[c]
	CNC03110
	0
	1000
	Inositol phosphate metabolism

	MI1PP
	h2o[c] + mi1p__D[c] <=> inost[c] + pi[c]
	CNC03110
	0
	1000
	Inositol phosphate metabolism

	PTDMI1P
	0.01 ptd1ino_SC[c] + h2o[c] <=> mi1p__D[c] + 0.01 12dgr_SC[c] + h[c]
	CNC05780
	0
	1000
	Inositol phosphate metabolism

	EX_inost_e
	inost[e] <=>
	
	0
	1000
	Exchange Reaction

	INSTt2
	h[e] + inost[e] <=> h[c] + inost[c]
	CNA00880
	0
	1000
	Transport Reaction

	PIN3K_SC
	atp[c] + 0.01 ptd1ino_SC[c] <=> adp[c] + h[c] + 0.01 ptd3ino_SC[c]
	CNB03120
	0
	1000
	Inositol phosphate metabolism

	PI3P5K_SC
	atp[c] + 0.01 ptd3ino_SC[c] <=> adp[c] + h[c] + 0.01 ptd135bp_SC[c]
	CND03330
	0
	1000
	Inositol phosphate metabolism

	PI35BP5P_SC
	h2o[c] + 0.01 ptd135bp_SC[c] <=> pi[c] + 0.01 ptd3ino_SC[c]
	CNE01740
	0
	1000
	Inositol phosphate metabolism

	PIN4K_SC
	atp[c] + 0.01 ptd1ino_SC[c] <=> adp[c] + h[c] + 0.01 ptd4ino_SC[c]
	CNG00610 or CNI02140
	0
	1000
	Inositol phosphate metabolism

	PIN4Kn_SC
	atp[n] + 0.01 ptd1ino_SC[n] <=> adp[n] + h[n] + 0.01 ptd4ino_SC[n]
	CNG00610
	0
	1000
	Inositol phosphate metabolism

	EX_ptd1ino_SC_e
	ptd1ino_SC[e] <=>
	
	0
	1000
	Exchange Reaction

	PI4P5K_SC
	atp[c] + 0.01 ptd4ino_SC[c] <=> adp[c] + h[c] + 0.01 ptd145bp_SC[c]
	CNA03760
	0
	1000
	Inositol phosphate metabolism

	PTD31
	h2o[c] + 0.01 ptd3ino_SC[c] <=> pi[c] + 0.01 ptd1ino_SC[c]
	CNA03790
	0
	1000
	Inositol phosphate metabolism

	PI45BP5P_SC
	h2o[c] + 0.01 ptd145bp_SC[c] <=> pi[c] + 0.01 ptd4ino_SC[c]
	CNC06500 or CNK03360
	0
	1000
	Inositol phosphate metabolism

	PI45BPP_SC
	h2o[c] + 0.01 ptd145bp_SC[c] <=> h[c] + 0.01 12dgr_SC[c] + mi145p[c]
	CNC04820
	0
	1000
	Inositol phosphate metabolism

	MI145P6Kn
	atp[n] + mi145p[n] <=> adp[n] + h[n] + mi1456p[n]
	CNN02250
	0
	1000
	Inositol phosphate metabolism

	MI1456PKn
	atp[n] + mi1456p[n] <=> adp[n] + h[n] + mi13456p[n]
	CNN02250
	0
	1000
	Inositol phosphate metabolism

	MI1346PKn
	atp[n] + mi1346p[n] <=> adp[n] + h[n] + mi13456p[n]
	CNN02250
	0
	1000
	Inositol phosphate metabolism

	MI13456PKn
	atp[n] + mi13456p[n] <=> adp[n] + h[n] + minohp[n]
	CND04140
	0
	1000
	Inositol phosphate metabolism

	MI145Ptn
	mi145p[c] <=> mi145p[n]
	
	-1000
	1000
	Transport Reaction

	MINOHPtn
	minohp[c] <=> minohp[n]
	
	-1000
	1000
	Transport Reaction

	PTD1INOtn_SC
	ptd1ino_SC[c] <=> ptd1ino_SC[n]
	
	-1000
	1000
	Transport Reaction

	PTD4INOtn_SC
	ptd4ino_SC[c] <=> ptd4ino_SC[n]
	
	-1000
	1000
	Transport Reaction

	MMSAD3
	coa[c] + msa[c] + nad[c] <=> accoa[c] + co2[c] + nadh[c]
	CND02030 or CNI01990
	0
	1000
	Inositol phosphate metabolism

	MI4PP
	h2o[c] + mi4p__D[c] <=> inost[c] + pi[c]
	CNC03110
	0
	1000
	Inositol phosphate metabolism

	PTD41
	0.01 ptd4ino_SC[c] + h2o[c] <=> pi[c] + 0.01 ptd1ino_SC[c]
	CNM00740 or CNM00890
	0
	1000
	Inositol phosphate metabolism

	PINOS_SC
	inost[c] + 0.01 cdpdag_SC[c] <=> cmp[c] + h[c] + 0.01 ptd1ino_SC[c]
	CNH00510
	0
	1000
	Inositol phosphate metabolism

	G3PD1ir
	dhap[c] + h[c] + nadh[c] <=> glyc3p[c] + nad[c]
	CNA01100
	0
	1000
	Glycerophospholipid metabolism

	G3PD1irm
	dhap[m] + h[m] + nadh[m] <=> glyc3p[m] + nad[m]
	CNC02480
	0
	1000
	Glycerophospholipid metabolism

	G3PDm
	fad[m] + glyc3p[m] <=> dhap[m] + fadh2[m]
	CNC04310 or CNC04320
	0
	1000
	Glycerophospholipid metabolism

	GLYC3Ptm
	glyc3p[c] <=> glyc3p[m]
	
	0
	1000
	Transport Reaction

	GAT2_SC
	0.02 dcacoa[c] + 0.06 ddcacoa[c] + dhap[c] + 0.17 hdcoa[c] + 0.09 ocdycacoa[c] + 0.24 odecoa[c] + 0.27 pmtcoa[c] + 0.05 stcoa[c] + 0.1 tdcoa[c] <=> 0.01 1agly3p_SC[c] + coa[c]
	CNC02160
	0
	1000
	Glycerophospholipid metabolism

	PLD_SC
	h2o[c] + 0.01 pc_SC[c] <=> chol[c] + h[c] + 0.01 pa_SC[c]
	CND05920 or CNE01480
	0
	1000
	Glycerophospholipid metabolism

	PMETM_SC
	amet[c] + 0.01 ptd2meeta_SC[c] <=> ahcys[c] + h[c] + 0.01 pc_SC[c]
	CND06200
	0
	1000
	Glycerophospholipid metabolism

	MFAPS_SC
	amet[c] + 0.01 ptdmeeta_SC[c] <=> ahcys[c] + h[c] + 0.01 ptd2meeta_SC[c]
	CND06200
	0
	1000
	Glycerophospholipid metabolism

	PETOHM_SC
	amet[c] + 0.01 pe_SC[c] <=> ahcys[c] + h[c] + 0.01 ptdmeeta_SC[c]
	CNG04250
	0
	1000
	Glycerophospholipid metabolism

	EX_pc_SC_e
	pc_SC[e] <=>
	
	0
	1000
	Exchange Reaction

	PEtg_SC
	pe_SC[c] <=> pe_SC[g]
	
	-1000
	1000
	Transport Reaction

	PEtm_SC
	pe_SC[c] <=> pe_SC[m]
	
	-1000
	1000
	Transport Reaction

	PEtv_SC
	pe_SC[c] <=> pe_SC[v]
	
	-1000
	1000
	Transport Reaction

	PLBPC_SC
	h2o[c] + 0.005 pc_SC[c] <=> 0.02 dca[c] + 0.06 ddca[c] + 0.5 g3pc[c] + h[c] + 0.27 hdca[c] + 0.17 hdcea[c] + 0.05 ocdca[c] + 0.24 ocdcea[c] + 0.09 ocdcya[c] + 0.1 ttdca[c]
	CND04180
	0
	1000
	Glycerophospholipid metabolism

	PLBPC_SCe
	h2o[e] + 0.005 pc_SC[e] <=> 0.02 dca[e] + 0.06 ddca[e] + 0.5 g3pc[e] + h[e] + 0.27 hdca[e] + 0.17 hdcea[e] + 0.05 ocdca[e] + 0.24 ocdcea[e] + 0.09 ocdcya[e] + 0.1 ttdca[e]
	CNM00920
	0
	1000
	Glycerophospholipid metabolism

	LPCAT_SC
	0.01 1agpc_SC[c] + 0.02 dcacoa[c] + 0.06 ddcacoa[c] + 0.17 hdcoa[c] + 0.09 ocdycacoa[c] + 0.24 odecoa[c] + 0.27 pmtcoa[c] + 0.05 stcoa[c] + 0.1 tdcoa[c] <=> coa[c] + 0.01 pc_SC[c]
	CNA03380
	0
	1000
	Glycerophospholipid metabolism

	GPDDA1
	g3pc[c] + h2o[c] <=> chol[c] + glyc3p[c] + h[c]
	CNI02000
	0
	1000
	Glycerophospholipid metabolism

	CHOLK
	atp[c] + chol[c] <=> adp[c] + h[c] + cholp[c]
	CNI01400
	0
	1000
	Glycerophospholipid metabolism

	CHLPCTD
	ctp[c] + h[c] + cholp[c] <=> ppi[c] + cdpchol[c]
	CNA04100
	0
	1000
	Glycerophospholipid metabolism

	EX_g3pc_e
	g3pc[e] <=>
	
	0
	1000
	Exchange Reaction

	G3PCT
	g3pc[e] <=> g3pc[c]
	CND01860 or CNG00040
	-1000
	1000
	Transport Reaction

	DM_pa_SC_c
	pa_SC[c] <=>
	
	-1
	0
	Demand

	DASYN_SC
	ctp[c] + h[c] + 0.01 pa_SC[c] <=> ppi[c] + 0.01 cdpdag_SC[c]
	CND00990
	-1000
	1000
	Glycerophospholipid metabolism

	DASYNm_SC
	ctp[m] + h[m] + 0.01 pa_SC[m] <=> 0.01 cdpdag_SC[m] + ppi[m]
	CND00990
	-1000
	1000
	Glycerophospholipid metabolism

	CDPDGPm_SC
	0.01 cdpdag_SC[m] + glyc3p[m] <=> cmp[m] + h[m] + 0.01 pgp_SC[m]
	CNC04600
	-1000
	1000
	Glycerophospholipid metabolism

	CTPtm
	ctp[c] + 2.0 h[c] + cmp[m] <=> cmp[c] + ctp[m] + 2.0 h[m]
	CND04080
	0
	1000
	Transport Reaction

	PAtm_SC
	pa_SC[c] <=> pa_SC[m]
	
	-1000
	1000
	Transport Reaction

	PGPPAm_SC
	h2o[m] + 0.01 pgp_SC[m] <=> 0.01 pg_SC[m] + pi[m]
	CNC04910
	0
	1000
	Glycerophospholipid metabolism

	PGDGR
	h2o[c] + 0.01 pg_SC[c] <=> glyc3p[c] + 0.01 12dgr_SC[c] + h[c]
	CNF04050
	0
	1000
	Glycerophospholipid metabolism

	CLPNSm_SC
	0.01 cdpdag_SC[m] + 0.01 pg_SC[m] <=> 0.01 clpn_SC[m] + cmp[m] + h[m]
	CNM01260
	0
	1000
	Glycerophospholipid metabolism

	PSERDm_SC
	h[m] + 0.01 ps_SC[m] <=> co2[m] + 0.01 pe_SC[m]
	CNG02480
	0
	1000
	Glycerophospholipid metabolism

	PSERDg_SC
	h[g] + 0.01 ps_SC[g] <=> co2[g] + 0.01 pe_SC[g]
	CNJ02200
	0
	1000
	Glycerophospholipid metabolism

	PSERDv_SC
	h[v] + 0.01 ps_SC[v] <=> co2[v] + 0.01 pe_SC[v]
	CNJ02200
	0
	1000
	Glycerophospholipid metabolism

	ETHAPT_SC
	0.01 12dgr_SC[c] + cdpea[c] <=> cmp[c] + h[c] + 0.01 pe_SC[c]
	CNF04740
	-1000
	1000
	Glycerophospholipid metabolism

	COAtim
	coa[c] <=> coa[m]
	CNH03460
	0
	1000
	Transport Reaction

	DGRPA
	0.01 12dgr_SC[c] + ctp[c] <=> cdp[c] + h[c] + 0.01 pa_SC[c]
	CNA08270
	0
	1000
	Glycerophospholipid metabolism

	PEPA
	0.01 pe_SC[c] + h2o[c] <=> etha[c] + h[c] + 0.01 pa_SC[c]
	CND05920 or CNE01480
	-1000
	1000
	Glycerophospholipid metabolism

	GPDDA2
	g3pe[c] + h2o[c] <=> etha[c] + glyc3p[c] + h[c]
	CNI02000
	0
	1000
	Glycerophospholipid metabolism

	ETHAt
	etha[e] <=> etha[c]
	
	-1000
	1000
	Transport Reaction

	EX_etha_e
	etha[e] <=>
	
	0
	1000
	Exchange Reaction

	SERPT
	h[c] + pmtcoa[c] + ser__L[c] <=> coa[c] + co2[c] + 3dsphgn[c]
	CNA07210 and CNC07020
	0
	1000
	Sphingolipid metabolism

	3DSPHR
	h[c] + nadph[c] + 3dsphgn[c] <=> nadp[c] + sphgn[c]
	CNG00270
	0
	1000
	Sphingolipid metabolism

	SBPP1
	h2o[c] + sph1p[c] <=> pi[c] + sphgn[c]
	CNF02820
	0
	1000
	Sphingolipid metabolism

	SLCBK1
	atp[c] + sphgn[c] <=> adp[c] + h[c] + sph1p[c]
	CND02910
	0
	1000
	Sphingolipid metabolism

	SPHPL
	sph1p[c] <=> ethamp[c] + hxdcal[c]
	CNH00560
	0
	1000
	Sphingolipid metabolism

	PSPHS
	h[c] + nadph[c] + o2[c] + sphgn[c] <=> h2o[c] + nadp[c] + psphings[c]
	CNB03230
	0
	1000
	Sphingolipid metabolism

	DHCER18
	stcoa[c] + sphgn[c] <=> coa[c] + h[c] + dhCer_18[c]
	CNE04480 or CNE04490
	0
	1000
	Sphingolipid metabolism

	DHCER24
	sphgn[c] + ttccoa[c] <=> dhCer_24[c] + coa[c] + h[c]
	CNE04480 or CNE04490
	0
	1000
	Sphingolipid metabolism

	DHCER26
	hexccoa[c] + sphgn[c] <=> dhCer_26[c] + coa[c] + h[c]
	CNE04480 or CNE04490
	0
	1000
	Sphingolipid metabolism

	DHCERASE18
	dhCer_18[c] + coa[c] + h[c] <=> sphgn[c] + stcoa[c]
	CND01740
	0
	1000
	Sphingolipid metabolism

	DHCERASE24
	dhCer_24[c] + coa[c] + h[c] <=> sphgn[c] + ttccoa[c]
	CND01740
	0
	1000
	Sphingolipid metabolism

	DHCERASE26
	dhCer_26[c] + coa[c] + h[c] <=> hexccoa[c] + sphgn[c]
	CND01740
	0
	1000
	Sphingolipid metabolism

	PHCER18
	psphings[c] + stcoa[c] <=> phCer_18[c] + coa[c] + h[c]
	CNE04480 or CNE04490
	0
	1000
	Sphingolipid metabolism

	PHCER24
	psphings[c] + ttccoa[c] <=> phCer_24[c] + coa[c] + h[c]
	CNE04480 or CNE04490
	0
	1000
	Sphingolipid metabolism

	PHCER26
	hexccoa[c] + psphings[c] <=> phCer_26[c] + coa[c] + h[c]
	CNE04480 or CNE04490
	0
	1000
	Sphingolipid metabolism

	PHCERASE18
	phCer_18[c] + coa[c] + h[c] <=> psphings[c] + stcoa[c]
	CND01740
	0
	1000
	Sphingolipid metabolism

	PHCERASE24
	phCer_24[c] + coa[c] + h[c] <=> psphings[c] + ttccoa[c]
	CND01740
	0
	1000
	Sphingolipid metabolism

	PHCERASE26
	phCer_26[c] + coa[c] + h[c] <=> hexccoa[c] + psphings[c]
	CND01740
	0
	1000
	Sphingolipid metabolism

	SLCBK2
	atp[c] + psphings[c] <=> adp[c] + h[c] + psph1p[c]
	CND02910
	0
	1000
	Sphingolipid metabolism

	SBPP2
	h2o[c] + psph1p[c] <=> pi[c] + psphings[c]
	CNF02820
	0
	1000
	Sphingolipid metabolism

	IPC18
	phCer_18[c] + 0.01 ptd1ino_SC[c] <=> 0.01 12dgr_SC[c] + 0.01 ipc18[c]
	CNI01040
	0
	1000
	Sphingolipid metabolism

	IPC24
	phCer_24[c] + 0.01 ptd1ino_SC[c] <=> 0.01 12dgr_SC[c] + 0.01 ipc24[c]
	CNI01040
	0
	1000
	Sphingolipid metabolism

	IPC26
	phCer_26[c] + 0.01 ptd1ino_SC[c] <=> 0.01 12dgr_SC[c] + 0.01 ipc26[c]
	CNI01040
	0
	1000
	Sphingolipid metabolism

	DHPH26
	dhCer_26[c] + h[c] + nadph[c] + o2[c] <=> phCer_26[c] + h2o[c] + nadp[c]
	CNB03230
	0
	1000
	Sphingolipid metabolism

	IPC26PLC
	h2o[c] + 0.01 ipc26[c] <=> phCer_26[c] + h[c] + mi1p__D[c]
	CNA05370
	0
	1000
	Sphingolipid metabolism

	ME1m
	mal__L[m] + nad[m] <=> co2[m] + nadh[m] + pyr[m]
	CNF03780 or CNI02230
	0
	1000
	Pyruvate metabolism

	ME2m
	mal__L[m] + nadp[m] <=> co2[m] + nadph[m] + pyr[m]
	CNN01010
	0
	1000
	Pyruvate metabolism

	LALDO2x
	h[c] + mthgxl[c] + nadh[c] <=> lald__D[c] + nad[c]
	CNC02760
	0
	1000
	Pyruvate metabolism

	LGTHL
	gthrd[c] + mthgxl[c] <=> lgt__S[c]
	CNI03610
	0
	1000
	Pyruvate metabolism

	GLYOX
	h2o[c] + lgt__S[c] <=> gthrd[c] + h[c] + lac__D[c]
	CND02510
	0
	1000
	Pyruvate metabolism

	GLYOXm
	h2o[m] + lgt__S[m] <=> gthrd[m] + h[m] + lac__D[m]
	CND02510
	0
	1000
	Pyruvate metabolism

	LDH_D
	lac__D[c] + nad[c] <=> h[c] + nadh[c] + pyr[c]
	CNA08110
	-1000
	1000
	Pyruvate metabolism

	D_LACDcm
	lac__D[c] + 2.0 ficytc[m] <=> pyr[c] + 2.0 focytc[m]
	CNC06950
	0
	1000
	Pyruvate metabolism

	D_LACDm
	2.0 ficytc[m] + lac__D[m] <=> 2.0 focytc[m] + pyr[m]
	CNC06950
	0
	1000
	Pyruvate metabolism

	D_LACt2
	h[e] + lac__D[e] <=> h[c] + lac__D[c]
	CNJ01360
	-1000
	1000
	Transport Reaction

	D_LACtm
	h[c] + lac__D[c] <=> h[m] + lac__D[m]
	
	-1000
	1000
	Transport Reaction

	EX_lac__D_e
	lac__D[e] <=>
	
	0
	1000
	Exchange Reaction

	GLXtp
	glx[c] <=> glx[x]
	
	-1000
	1000
	Transport Reaction

	MALS
	accoa[c] + glx[c] + h2o[c] <=> coa[c] + h[c] + mal__L[c]
	CNH02910
	0
	1000
	Pyruvate metabolism

	MALSp
	accoa[x] + glx[x] + h2o[x] <=> coa[x] + h[x] + mal__L[x]
	CNH02910
	0
	1000
	Pyruvate metabolism

	FDH
	for[c] + nad[c] <=> co2[c] + nadh[c]
	CNF03470
	0
	1000
	Glyoxylate and dicarboxylate metabolism

	ICL
	icit[c] <=> glx[c] + succ[c]
	CNH03280
	0
	1000
	Glyoxylate and dicarboxylate metabolism

	METt2m
	h[m] + met__L[m] <=> h[c] + met__L[c]
	
	-1000
	1000
	Transport Reaction

	CAT
	2.0 h2o2[c] <=> 2.0 h2o[c] + o2[c]
	CNL06020
	0
	1000
	Glyoxylate and dicarboxylate metabolism

	CATp
	2.0 h2o2[x] <=> 2.0 h2o[x] + o2[x]
	CNL06020
	0
	1000
	Glyoxylate and dicarboxylate metabolism

	GLYCTO1
	glyclt[c] + o2[c] <=> glx[c] + h2o2[c]
	CND02080
	0
	1000
	Glyoxylate and dicarboxylate metabolism

	GLYCLTDx
	glx[c] + h[c] + nadh[c] <=> glyclt[c] + nad[c]
	CNA08130 or CNC02850
	0
	1000
	Glyoxylate and dicarboxylate metabolism

	GLYCLTDy
	glx[c] + h[c] + nadph[c] <=> glyclt[c] + nadp[c]
	CNC02760
	0
	1000
	Glyoxylate and dicarboxylate metabolism

	GLYCLm
	gly[m] + nad[m] + thf[m] <=> co2[m] + mlthf[m] + nadh[m] + nh4[m]
	CNC01070 and CNC04350 and CND05840 and CNN00460
	0
	1000
	Glyoxylate and dicarboxylate metabolism

	DM_2kmb_c
	2kmb[c] <=>
	
	-1000
	0
	Demand

	OBDHm
	2obut[m] + coa[m] + nad[m] <=> co2[m] + nadh[m] + ppcoa[m]
	CNA03850 and CNE02620 and CND05840 and CNA04660
	0
	1000
	Propanoate metabolism

	MMSDH
	coa[m] + nad[m] + mmtsa[m] <=> co2[m] + nadh[m] + ppcoa[m]
	CND02030 or CNI01990
	0
	1000
	Propanoate metabolism

	PPAKr
	adp[c] + ppap[c] <=> atp[c] + ppa[c]
	CNN01560
	-1000
	1000
	Propanoate metabolism

	ACS2
	atp[c] + coa[c] + ppa[c] <=> amp[c] + ppcoa[c] + ppi[c]
	CNA07740
	0
	1000
	Propanoate metabolism

	HGDm
	fad[m] + 2hog[m] <=> akg[m] + fadh2[m]
	CNA06700
	0
	1000
	Butanoate metabolism

	AACOAT
	acac[c] + atp[c] + coa[c] <=> aacoa[c] + amp[c] + ppi[c]
	CNE04900
	0
	1000
	Butanoate metabolism

	OCOAT1m
	succoa[m] + acac[m] <=> aacoa[m] + succ[m]
	CNL05860
	-1000
	1000
	Butanoate metabolism

	HBCO_nadp_m
	aacoa[m] + h[m] + nadph[m] <=> nadp[m] + 3hbcoa[m]
	CNG04300
	-1000
	1000
	Butanoate metabolism

	ERTHMMOR
	nad[c] + r3mmal[c] <=> 2obut[c] + co2[c] + nadh[c]
	CNA04310
	0
	1000
	C5-Branched dibasic acid metabolism

	FTHFLi
	atp[c] + for[c] + thf[c] <=> 10fthf[c] + adp[c] + pi[c]
	CNG00590
	0
	1000
	One carbon pool by folate

	FTHFLmi
	atp[m] + for[m] + thf[m] <=> 10fthf[m] + adp[m] + pi[m]
	CNG00590
	0
	1000
	One carbon pool by folate

	DHFR2i
	dhf[c] + h[c] + nadh[c] <=> nad[c] + thf[c]
	CNJ01940
	0
	1000
	One carbon pool by folate

	DHFR
	dhf[c] + h[c] + nadph[c] <=> nadp[c] + thf[c]
	CNJ01940
	0
	1000
	One carbon pool by folate

	DHFRim
	dhf[m] + h[m] + nadph[m] <=> nadp[m] + thf[m]
	CNJ01940
	0
	1000
	One carbon pool by folate

	MTHFC
	h2o[c] + methf[c] <=> 10fthf[c] + h[c]
	CNG00590
	-1000
	1000
	One carbon pool by folate

	MTHFCm
	h2o[m] + methf[m] <=> 10fthf[m] + h[m]
	CNG00590
	-1000
	1000
	One carbon pool by folate

	FTHFI
	5fthf[c] + atp[c] + h2o[c] <=> 10fthf[c] + adp[c] + h[c] + pi[c]
	
	0
	1000
	One carbon pool by folate

	THFATm
	h2o[m] + methf[m] <=> 5fthf[m] + h[m]
	CNC04350
	0
	1000
	One carbon pool by folate

	FTHFCL
	5fthf[c] + atp[c] <=> adp[c] + methf[c] + pi[c]
	CNA05725
	0
	1000
	One carbon pool by folate

	FTHFCLm
	5fthf[m] + atp[m] <=> adp[m] + methf[m] + pi[m]
	CNA05725
	0
	1000
	One carbon pool by folate

	DHFtm
	dhf[c] <=> dhf[m]
	
	-1000
	1000
	Transport Reaction

	FORtm
	for[m] <=> for[c]
	
	0
	1000
	Transport Reaction

	PStm_SC
	ps_SC[c] <=> ps_SC[m]
	
	-1000
	1000
	Transport Reaction

	PStg_SC
	ps_SC[c] <=> ps_SC[g]
	
	-1000
	1000
	Transport Reaction

	PStv_SC
	ps_SC[c] <=> ps_SC[v]
	
	-1000
	1000
	Transport Reaction

	FALDH2
	hmgth[c] + nad[c] <=> Sfglutth[c] + h[c] + nadh[c]
	CNM01690
	-1000
	1000
	Methane metabolism

	SFGTHi
	Sfglutth[c] + h2o[c] <=> for[c] + gthrd[c] + h[c]
	CNM01720
	-1000
	1000
	Methane metabolism

	HMPK1
	4ahmmp[c] + atp[c] <=> 4ampm[c] + adp[c] + h[c]
	CNG00130
	0
	1000
	Thiamine metabolism

	PMPK
	4ampm[c] + atp[c] <=> 2mahmp[c] + adp[c]
	CNG00130
	0
	1000
	Thiamine metabolism

	TMPPP_1
	2mahmp[c] + 2.0 h[c] + cthzp[c] <=> co2[c] + ppi[c] + thmmp[c]
	CNI03710
	0
	1000
	Thiamine metabolism

	HETZK
	4mhetz[c] + atp[c] <=> 4mpetz[c] + adp[c] + h[c]
	CNI03710
	0
	1000
	Thiamine metabolism

	TMPPP
	2mahmp[c] + 4mpetz[c] + h[c] <=> ppi[c] + thmmp[c]
	CNI03710
	0
	1000
	Thiamine metabolism

	THMP
	h2o[c] + thmmp[c] <=> pi[c] + thm[c]
	CNB03600
	0
	1000
	Thiamine metabolism

	TMDPK
	atp[c] + thm[c] <=> amp[c] + h[c] + thmpp[c]
	CNO01170
	0
	1000
	Thiamine metabolism

	TMDPPK
	atp[c] + thmpp[c] <=> adp[c] + thmtp[c]
	CNK03420
	0
	1000
	Thiamine metabolism

	TMN
	h2o[c] + thm[c] <=> 4ahmmp[c] + 4mhetz[c] + h[c]
	CNG00130
	0
	1000
	Thiamine metabolism

	DB4PS
	ru5p__D[c] <=> db4p[c] + for[c] + h[c]
	CNE00560
	0
	1000
	Riboflavin metabolism

	RBFSa
	4r5au[c] + db4p[c] <=> dmlz[c] + 2.0 h2o[c] + pi[c]
	CNF02630
	0
	1000
	Riboflavin metabolism

	RBFSb
	2.0 dmlz[c] <=> 4r5au[c] + ribflv[c]
	CNC06150
	0
	1000
	Riboflavin metabolism

	RBFK
	atp[c] + ribflv[c] <=> adp[c] + fmn[c] + h[c]
	CNC05850
	0
	1000
	Riboflavin metabolism

	RBFKm
	atp[m] + ribflv[m] <=> adp[m] + fmn[m] + h[m]
	CNC05850
	0
	1000
	Riboflavin metabolism

	ACP1e
	h2o[e] + fmn[e] <=> pi[e] + ribflv[e]
	CNB03600
	0
	1000
	Riboflavin metabolism

	EX_fmn_e
	fmn[e] <=>
	
	0
	1000
	Exchange Reaction

	EX_ribflv_e
	ribflv[e] <=>
	
	0
	1000
	Exchange Reaction

	RIBFLVt2
	h[e] + ribflv[e] <=> h[c] + ribflv[c]
	
	0
	1000
	Transport Reaction

	RIBFLVtm
	ribflv[c] <=> ribflv[m]
	
	-1000
	1000
	Transport Reaction

	FMNAT
	atp[c] + fmn[c] + h[c] <=> fad[c] + ppi[c]
	CNH03810 or CNL03810
	0
	1000
	Riboflavin metabolism

	FMNATm
	atp[m] + fmn[m] + h[m] <=> fad[m] + ppi[m]
	
	0
	1000
	Riboflavin metabolism

	FADFMNtm
	fad[c] + fmn[m] <=> fmn[c] + fad[m]
	CNG04160
	0
	1000
	Transport Reaction

	GTPCII2
	gtp[c] + 3.0 h2o[c] <=> 25drapp[c] + for[c] + 2.0 h[c] + ppi[c]
	CNA05500
	0
	1000
	Riboflavin metabolism

	DM_4r5au_c
	4r5au[c] <=>
	
	-1000
	0
	Demand

	PYDAMK
	atp[c] + pydam[c] <=> adp[c] + h[c] + pyam5p[c]
	CNL04250
	0
	1000
	Vitamin B6 metabolism

	HYPOE
	h2o[c] + pyam5p[c] <=> pi[c] + pydam[c]
	CNI03770
	0
	1000
	Vitamin B6 metabolism

	PYAM5PO
	h2o[c] + o2[c] + pyam5p[c] <=> h2o2[c] + nh4[c] + pydx5p[c]
	CNH01070
	0
	1000
	Vitamin B6 metabolism

	PYDXO_1
	h2o[c] + o2[c] + pydam[c] <=> h2o2[c] + nh4[c] + pydx[c]
	CNH01070
	0
	1000
	Vitamin B6 metabolism

	PYDXK
	atp[c] + pydx[c] <=> adp[c] + h[c] + pydx5p[c]
	CNL04250
	0
	1000
	Vitamin B6 metabolism

	PYDXPP
	h2o[c] + pydx5p[c] <=> pi[c] + pydx[c]
	CNI03770
	0
	1000
	Vitamin B6 metabolism

	PYDXOR
	h[c] + nadph[c] + pydx[c] <=> nadp[c] + pydxn[c]
	
	-1000
	1000
	Vitamin B6 metabolism

	PYDXNO
	o2[c] + pydxn[c] <=> h2o2[c] + pydx[c]
	CNH01070
	-1000
	1000
	Vitamin B6 metabolism

	PDX5POi
	o2[c] + pdx5p[c] <=> h2o2[c] + pydx5p[c]
	CNH01070
	-1000
	1000
	Vitamin B6 metabolism

	PYDXNK
	atp[c] + pydxn[c] <=> adp[c] + h[c] + pdx5p[c]
	CNL04250
	0
	1000
	Vitamin B6 metabolism

	PDXPP
	h2o[c] + pdx5p[c] <=> pi[c] + pydxn[c]
	CNI03770
	0
	1000
	Vitamin B6 metabolism

	OHPBAT
	glu__L[c] + ohpb[c] <=> akg[c] + phthr[c]
	CNH00670
	-1000
	1000
	Vitamin B6 metabolism

	4HTHRS
	h2o[c] + phthr[c] <=> 4hthr[c] + pi[c]
	CNB01150
	0
	1000
	Vitamin B6 metabolism

	NADK
	atp[c] + nad[c] <=> adp[c] + h[c] + nadp[c]
	CNI02330 or CNI02350
	0
	1000
	Nicotinate and nicotinamide metabolism

	NADKm
	atp[m] + nad[m] <=> adp[m] + h[m] + nadp[m]
	CNI02330 or CNI02350
	0
	1000
	Nicotinate and nicotinamide metabolism

	NMNAT
	atp[c] + h[c] + nmn[c] <=> nad[c] + ppi[c]
	CNF00320
	0
	1000
	Nicotinate and nicotinamide metabolism

	NMNATm
	atp[m] + h[m] + nmn[m] <=> nad[m] + ppi[m]
	CNF00320
	0
	1000
	Nicotinate and nicotinamide metabolism

	NADDPp
	h2o[x] + nad[x] <=> amp[x] + 2.0 h[x] + nmn[x]
	CNG01890
	0
	1000
	Nicotinate and nicotinamide metabolism

	RNMK
	atp[c] + rnam[c] <=> adp[c] + h[c] + nmn[c]
	CNI01200
	0
	1000
	Nicotinate and nicotinamide metabolism

	NMNHYD
	h2o[c] + nmn[c] <=> pi[c] + rnam[c]
	CNF04020
	0
	1000
	Nicotinate and nicotinamide metabolism

	NADS2
	atp[c] + dnad[c] + gln__L[c] + h2o[c] <=> amp[c] + glu__L[c] + h[c] + nad[c] + ppi[c]
	CNK02550
	0
	1000
	Nicotinate and nicotinamide metabolism

	NNATr
	atp[c] + h[c] + nicrnt[c] <=> dnad[c] + ppi[c]
	CNF00320
	0
	1000
	Nicotinate and nicotinamide metabolism

	NNATm
	atp[m] + h[m] + nicrnt[m] <=> dnad[m] + ppi[m]
	CNF00320
	0
	1000
	Nicotinate and nicotinamide metabolism

	DNADDP
	dnad[c] + h2o[c] <=> amp[c] + 2.0 h[c] + nicrnt[c]
	CNG01890
	0
	1000
	Nicotinate and nicotinamide metabolism

	NNDPR
	2.0 h[c] + prpp[c] + quln[c] <=> co2[c] + nicrnt[c] + ppi[c]
	CNC03970
	0
	1000
	Nicotinate and nicotinamide metabolism

	NNDPRm
	2.0 h[m] + prpp[m] + quln[m] <=> co2[m] + nicrnt[m] + ppi[m]
	CNC03970
	0
	1000
	Nicotinate and nicotinamide metabolism

	NNAM
	h2o[c] + ncam[c] <=> nac[c] + nh4[c]
	CNA07780
	-1000
	1000
	Nicotinate and nicotinamide metabolism

	NNAMrm
	h2o[m] + ncam[m] <=> nac[m] + nh4[m]
	CNA07780
	-1000
	1000
	Nicotinate and nicotinamide metabolism

	NADN
	h2o[c] + nad[c] <=> adprib[c] + h[c] + ncam[c]
	
	0
	1000
	Nicotinate and nicotinamide metabolism

	NADNm
	h2o[m] + nad[m] <=> adprib[m] + h[m] + ncam[m]
	
	0
	1000
	Nicotinate and nicotinamide metabolism

	NAMNPP
	atp[c] + h2o[c] + nac[c] + prpp[c] <=> adp[c] + nicrnt[c] + pi[c] + ppi[c]
	CNL05000
	-1000
	1000
	Nicotinate and nicotinamide metabolism

	NICRNS
	atp[c] + nicrns[c] <=> adp[c] + h[c] + nicrnt[c]
	CNI01200
	0
	1000
	Nicotinate and nicotinamide metabolism

	NT5C
	h2o[c] + nicrnt[c] <=> pi[c] + nicrns[c]
	CNF04020
	0
	1000
	Nicotinate and nicotinamide metabolism

	EX_nmn_e
	nmn[e] <=>
	
	0
	1000
	Exchange Reaction

	NMNTP
	h[e] + nmn[e] <=> h[c] + nmn[c]
	
	0
	1000
	Transport Reaction

	NMNt2m
	h[c] + nmn[c] <=> h[m] + nmn[m]
	
	-1000
	1000
	Transport Reaction

	NMNt2p
	h[c] + nmn[c] <=> h[x] + nmn[x]
	
	-1000
	1000
	Transport Reaction

	EX_nac_e
	nac[e] <=>
	
	0
	1000
	Exchange Reaction

	NACt
	nac[e] <=> nac[c]
	CNN00570
	-1000
	1000
	Transport Reaction

	DPR
	2dhp[c] + h[c] + nadph[c] <=> nadp[c] + pant__R[c]
	CNF02330
	0
	1000
	Pantothenate and CoA biosynthesis

	DPRm
	2dhp[m] + h[m] + nadph[m] <=> nadp[m] + pant__R[m]
	CNF02480
	0
	1000
	Pantothenate and CoA biosynthesis

	2DHPtm
	2dhp[c] <=> 2dhp[m]
	
	-1000
	1000
	Transport Reaction

	PANTtm
	pant__R[c] <=> pant__R[m]
	
	-1000
	1000
	Transport Reaction

	PANTS
	ala_B[c] + atp[c] + pant__R[c] <=> amp[c] + h[c] + pnto__R[c] + ppi[c]
	CND05630
	0
	1000
	Pantothenate and CoA biosynthesis

	PNTK
	atp[c] + pnto__R[c] <=> 4ppan[c] + adp[c] + h[c]
	CNC04810
	0
	1000
	Pantothenate and CoA biosynthesis

	PNTOt2
	h[e] + pnto__R[e] <=> h[c] + pnto__R[c]
	CNE01880
	-1000
	1000
	Transport Reaction

	EX_pnto__R_e
	pnto__R[e] <=>
	
	0
	1000
	Exchange Reaction

	PPNCL3
	4ppan[c] + atp[c] + cys__L[c] <=> 4ppcys[c] + amp[c] + h[c] + ppi[c]
	CNE03180
	0
	1000
	Pantothenate and CoA biosynthesis

	APCPT
	atp[c] + ptcys[c] <=> 4ppcys[c] + adp[c] + h[c]
	CNC04810
	0
	1000
	Pantothenate and CoA biosynthesis

	PPCDC
	4ppcys[c] + h[c] <=> co2[c] + pan4p[c]
	CNA02840 or CND00480
	0
	1000
	Pantothenate and CoA biosynthesis

	APNPT
	atp[c] + ptth[c] <=> adp[c] + h[c] + pan4p[c]
	CNC04810
	0
	1000
	Pantothenate and CoA biosynthesis

	DPCOAK
	atp[c] + dpcoa[c] <=> adp[c] + coa[c] + h[c]
	CNC04050
	0
	1000
	Pantothenate and CoA biosynthesis

	DPCOAKm
	atp[m] + dpcoa[m] <=> adp[m] + coa[m] + h[m]
	CNC04050
	0
	1000
	Pantothenate and CoA biosynthesis

	ACPS1
	apoACP[c] + coa[c] <=> ACP[c] + h[c] + pap[c]
	CNI03060 or CNG03935
	0
	1000
	Pantothenate and CoA biosynthesis

	AOXSr2
	ala__L[c] + pimACP[c] <=> 8aonn[c] + ACP[c] + co2[c]
	CNA02260
	0
	1000
	Biotin metabolism

	AOXSr
	ala__L[c] + h[c] + pmcoa[c] <=> 8aonn[c] + co2[c] + coa[c]
	CNA02260
	0
	1000
	Biotin metabolism

	AMAOTr
	8aonn[c] + amet[c] <=> amob[c] + dann[c]
	CNB00630
	-1000
	1000
	Biotin metabolism

	EX_dann_e
	dann[e] <=>
	
	0
	1000
	Exchange Reaction

	DANNt2
	h[e] + dann[e] <=> dann[c] + h[c]
	
	-1000
	1000
	Transport Reaction

	DBTS
	atp[c] + co2[c] + dann[c] <=> adp[c] + dtbt[c] + 3.0 h[c] + pi[c]
	CNB00630
	-1000
	1000
	Biotin metabolism

	BTS4
	amet[c] + dtbt[c] + s[c] <=> btn[c] + dad_5[c] + h[c] + met__L[c]
	CNF03970
	0
	1000
	Biotin metabolism

	BACCL
	atp[c] + btn[c] + h[c] <=> ppi[c] + btamp[c]
	CNC00800
	0
	1000
	Biotin metabolism

	BTNPL
	btamp[c] + apoC_Lys[c] <=> amp[c] + h[c] + apoC_Lys_btn[c]
	CNC00800
	0
	1000
	Biotin metabolism

	GTPCI
	gtp[c] + h2o[c] <=> ahdt[c] + for[c] + h[c]
	CNB04920
	0
	1000
	Folate biosynthesis

	AKP1
	ahdt[c] + 3.0 h2o[c] <=> dhnpt[c] + 2.0 h[c] + 3.0 pi[c]
	CNG00050
	0
	1000
	Folate biosynthesis

	DHNPA
	dhnpt[c] <=> gcald[c] + h[c] + 2ahhmp[c]
	CNC04040
	0
	1000
	Folate biosynthesis

	HPPK
	atp[c] + 2ahhmp[c] <=> amp[c] + h[c] + 2ahhmd[c]
	CNC04040
	0
	1000
	Folate biosynthesis

	DHPS
	4abz[c] + 2ahhmp[c] <=> dhpt[c] + h2o[c]
	CNC04040
	0
	1000
	Folate biosynthesis

	FOLD3
	4abz[c] + 2ahhmd[c] <=> dhpt[c] + ppi[c]
	CNC04040
	0
	1000
	Folate biosynthesis

	GCALDt
	gcald[e] <=> gcald[c]
	
	-1000
	1000
	Transport Reaction

	EX_gcald_e
	gcald[e] <=>
	
	0
	1000
	Exchange Reaction

	ADCS
	chor[c] + gln__L[c] <=> 4adcho[c] + glu__L[c]
	CNA05730
	0
	1000
	Folate biosynthesis

	ADCL
	4adcho[c] <=> 4abz[c] + h[c] + pyr[c]
	CNG02175
	0
	1000
	Folate biosynthesis

	DHFS
	atp[c] + dhpt[c] + glu__L[c] <=> adp[c] + dhf[c] + h[c] + pi[c]
	CNC04840 or CNH02620
	0
	1000
	Folate biosynthesis

	DHFOR
	h[c] + nadh[c] + fol[c] <=> dhf[c] + nad[c]
	CNJ01940
	0
	1000
	Folate biosynthesis

	FOLR2
	nadph[c] + fol[c] <=> dhf[c] + nadp[c]
	CNJ01940
	0
	1000
	Folate biosynthesis

	THFOR1
	2.0 h[c] + 2.0 nadh[c] + fol[c] <=> 2.0 nad[c] + thf[c]
	CNJ01940
	0
	1000
	Folate biosynthesis

	THFOR2
	2.0 h[c] + 2.0 nadph[c] + fol[c] <=> 2.0 nadp[c] + thf[c]
	CNJ01940
	0
	1000
	Folate biosynthesis

	THFGLUS
	atp[c] + glu__L[c] + thf[c] <=> adp[c] + h[c] + pi[c] + thfglu[c]
	CNC04840
	-1000
	1000
	Folate biosynthesis

	FEROc
	4.0 fe2[c] + 4.0 h[c] + o2[c] <=> 4.0 fe3[c] + 2.0 h2o[c]
	CNL06050
	0
	1000
	Porphyrin and chlorophyll metabolism

	UPPDC2
	4.0 h[c] + uppg1[c] <=> 4.0 co2[c] + cpppg1[c]
	CNB00030
	0
	1000
	Porphyrin and chlorophyll metabolism

	PPBNGS
	2.0 5aop[c] <=> h[c] + 2.0 h2o[c] + ppbng[c]
	CNA03580
	0
	1000
	Porphyrin and chlorophyll metabolism

	HMBS
	h2o[c] + 4.0 ppbng[c] <=> hmbil[c] + 4.0 nh4[c]
	CNC02250
	0
	1000
	Porphyrin and chlorophyll metabolism

	UPP3S
	hmbil[c] <=> h2o[c] + uppg3[c]
	CNK02510
	0
	1000
	Porphyrin and chlorophyll metabolism

	UPPDC1
	4.0 h[c] + uppg3[c] <=> 4.0 co2[c] + cpppg3[c]
	CNB00030
	0
	1000
	Porphyrin and chlorophyll metabolism

	CPPPGO
	cpppg3[c] + 2.0 h[c] + o2[c] <=> 2.0 co2[c] + 2.0 h2o[c] + pppg9[c]
	CNE00980
	0
	1000
	Porphyrin and chlorophyll metabolism

	PPPGOm
	3.0 o2[m] + 2.0 pppg9[m] <=> 6.0 h2o[m] + 2.0 ppp9[m]
	CNG03820
	0
	1000
	Porphyrin and chlorophyll metabolism

	PPPG9tm
	pppg9[c] <=> pppg9[m]
	
	-1000
	1000
	Transport Reaction

	FE2utm
	fe2[c] <=> fe2[m]
	
	0
	1000
	Transport Reaction

	FCLTm
	fe2[m] + ppp9[m] <=> 2.0 h[m] + pheme[m]
	CNF01700
	0
	1000
	Porphyrin and chlorophyll metabolism

	FRDPtm
	frdp[c] <=> frdp[m]
	
	-1000
	1000
	Transport Reaction

	HEMEOSm
	frdp[m] + h2o[m] + pheme[m] <=> hemeO[m] + ppi[m]
	CNL04740
	0
	1000
	Porphyrin and chlorophyll metabolism

	UPP3MT
	2.0 amet[c] + uppg3[c] <=> 2.0 ahcys[c] + dscl[c] + h[c]
	CNL06740
	0
	1000
	Porphyrin and chlorophyll metabolism

	SHCHD2
	dscl[c] + nad[c] <=> h[c] + nadh[c] + scl[c]
	CNF00750
	0
	1000
	Porphyrin and chlorophyll metabolism

	SHCHF
	fe2[c] + scl[c] <=> 3.0 h[c] + sheme[c]
	CNF00750
	0
	1000
	Porphyrin and chlorophyll metabolism

	G1SAT
	glu1sa[c] <=> 5aop[c]
	CNF01050
	0
	1000
	Porphyrin and chlorophyll metabolism

	FEtm
	fe2[m] <=> fe2[c]
	
	0
	1000
	Transport Reaction

	HEMELm
	pheme[m] + apocytc[m] <=> cytc[m]
	CNA00150 or CNF00970
	-1000
	1000
	Porphyrin and chlorophyll metabolism

	HMGCOAR
	coa[c] + 2.0 nadp[c] + mev__R[c] <=> 2.0 h[c] + 2.0 nadph[c] + hmgcoa[c]
	CNF04830
	-1000
	1000
	Terpenoid backbone biosynthesis

	DM_5pmev_c
	5pmev[c] <=>
	
	-1000
	0
	Demand

	PMEVK
	atp[c] + 5pmev[c] <=> adp[c] + 5dpmev[c]
	CNM00100
	0
	1000
	Terpenoid backbone biosynthesis

	DPMVD
	atp[c] + 5dpmev[c] <=> adp[c] + co2[c] + ipdp[c] + pi[c]
	CNL04950
	0
	1000
	Terpenoid backbone biosynthesis

	IPDDI
	ipdp[c] <=> dmpp[c]
	CNA02550
	-1000
	1000
	Terpenoid backbone biosynthesis

	DMATT
	dmpp[c] + ipdp[c] <=> grdp[c] + ppi[c]
	CNE04510
	0
	1000
	Terpenoid backbone biosynthesis

	GRTT
	grdp[c] + ipdp[c] <=> frdp[c] + ppi[c]
	CNE04510
	0
	1000
	Terpenoid backbone biosynthesis

	FRTT
	frdp[c] + ipdp[c] <=> ppi[c] + ggdp[c]
	CNI00090
	0
	1000
	Terpenoid backbone biosynthesis

	EX_4abz_e
	4abz[e] <=>
	
	0
	1000
	Exchange Reaction

	4ABZt
	4abz[c] <=> 4abz[e]
	
	-1000
	1000
	Transport Reaction

	HCO3E
	co2[c] + h2o[c] <=> h[c] + hco3[c]
	
	-1000
	1000
	Nitrogen metabolism

	HCO3Em
	co2[m] + h2o[m] <=> h[m] + hco3[m]
	
	-1000
	1000
	Nitrogen metabolism

	CYNL
	cynt[c] + h[c] + hco3[c] <=> cbm[c] + co2[c]
	CND04630
	0
	1000
	Nitrogen metabolism

	CBMD
	cbm[c] + 2.0 h[c] <=> co2[c] + nh4[c]
	
	0
	1000
	Nitrogen metabolism

	CYANSTm
	cyan[m] + tsul[m] <=> h[m] + so3[m] + tcynt[m]
	CND03690
	-1000
	1000
	Sulfur metabolism

	SULR
	5.0 h[c] + 3.0 nadph[c] + so3[c] <=> 3.0 h2o[c] + h2s[c] + 3.0 nadp[c]
	CNG03990 or CNL05500
	0
	1000
	Sulfur metabolism

	SLFAT
	adp[c] + h[c] + so4[c] <=> aps[c] + pi[c]
	CNL04030
	-1000
	1000
	Sulfur metabolism

	PAPSR
	paps[c] + trdrd[c] <=> 2.0 h[c] + pap[c] + so3[c] + trdox[c]
	CNB03860
	0
	1000
	Sulfur metabolism

	EX_pap_e
	pap[e] <=>
	
	0
	1000
	Exchange Reaction

	PAPt
	pap[e] <=> pap[c]
	
	-1000
	1000
	Transport Reaction

	BPNT2
	h2o[c] + paps[c] <=> aps[c] + pi[c]
	CNA03210
	0
	1000
	Sulfur metabolism

	GLUTRS
	atp[c] + glu__L[c] + trnaglu[c] <=> amp[c] + glutrna[c] + ppi[c]
	CNF00070
	0
	1000
	Aminoacyl-tRNA biosynthesis

	GLUTRSm
	atp[m] + glu__L[m] + trnaglu[m] <=> amp[m] + glutrna[m] + ppi[m]
	CNK01030
	0
	1000
	Aminoacyl-tRNA biosynthesis

	GLNTRS
	atp[c] + gln__L[c] + trnagln[c] <=> amp[c] + glntrna[c] + ppi[c]
	CNA00740
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ALATRS
	ala__L[c] + atp[c] + trnaala[c] <=> alatrna[c] + amp[c] + ppi[c]
	CNF02520
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ASPTRS
	asp__L[c] + atp[c] + trnaasp[c] <=> amp[c] + asptrna[c] + ppi[c]
	CND06300 or CNG00400
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ASPTRSm
	asp__L[m] + atp[m] + trnaasp[m] <=> amp[m] + asptrna[m] + ppi[m]
	CNK02350
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ASNTRS
	asn__L[c] + atp[c] + trnaasn[c] <=> amp[c] + asntrna[c] + ppi[c]
	CNE01390
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ASNTRSm
	asn__L[m] + atp[m] + trnaasn[m] <=> amp[m] + asntrna[m] + ppi[m]
	CND03890
	0
	1000
	Aminoacyl-tRNA biosynthesis

	GLYTRS
	atp[c] + gly[c] + trnagly[c] <=> amp[c] + glytrna[c] + ppi[c]
	CNF00730
	0
	1000
	Aminoacyl-tRNA biosynthesis

	THRTRS
	atp[c] + thr__L[c] + trnathr[c] <=> amp[c] + ppi[c] + thrtrna[c]
	CNB00480
	0
	1000
	Aminoacyl-tRNA biosynthesis

	THRTRSm
	atp[m] + thr__L[m] + trnathr[m] <=> amp[m] + ppi[m] + thrtrna[m]
	CNB00480
	0
	1000
	Aminoacyl-tRNA biosynthesis

	SERTRS
	atp[c] + ser__L[c] + trnaser[c] <=> amp[c] + ppi[c] + sertrna[c]
	CNB00380 or CND05490
	0
	1000
	Aminoacyl-tRNA biosynthesis

	CYSTRS
	atp[c] + cys__L[c] + trnacys[c] <=> amp[c] + cystrna[c] + ppi[c]
	CNB00900
	0
	1000
	Aminoacyl-tRNA biosynthesis

	METTRS
	atp[c] + met__L[c] + trnamet[c] <=> amp[c] + mettrna[c] + ppi[c]
	CND04250
	0
	1000
	Aminoacyl-tRNA biosynthesis

	METTRSm
	atp[m] + met__L[m] + trnamet[m] <=> amp[m] + mettrna[m] + ppi[m]
	CNA00060
	0
	1000
	Aminoacyl-tRNA biosynthesis

	FMETTRSm
	10fthf[m] + mettrna[m] <=> fmettrna[m] + h[m] + thf[m]
	CNE04140
	0
	1000
	Aminoacyl-tRNA biosynthesis

	VALTRS
	atp[c] + trnaval[c] + val__L[c] <=> amp[c] + ppi[c] + valtrna[c]
	CNB01880
	0
	1000
	Aminoacyl-tRNA biosynthesis

	VALTRSm
	atp[m] + trnaval[m] + val__L[m] <=> amp[m] + ppi[m] + valtrna[m]
	CNB01880
	0
	1000
	Aminoacyl-tRNA biosynthesis

	LEUTRS
	atp[c] + leu__L[c] + trnaleu[c] <=> amp[c] + leutrna[c] + ppi[c]
	CNM01290
	0
	1000
	Aminoacyl-tRNA biosynthesis

	LEUTRSm
	atp[m] + leu__L[m] + trnaleu[m] <=> amp[m] + leutrna[m] + ppi[m]
	CNM01290
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ILETRS
	atp[c] + ile__L[c] + trnaile[c] <=> amp[c] + iletrna[c] + ppi[c]
	CNA02290
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ILETRSm
	atp[m] + ile__L[m] + trnaile[m] <=> amp[m] + iletrna[m] + ppi[m]
	CNN01660
	0
	1000
	Aminoacyl-tRNA biosynthesis

	LYSTRS
	atp[c] + lys__L[c] + trnalys[c] <=> amp[c] + lystrna[c] + ppi[c]
	CNI03160
	0
	1000
	Aminoacyl-tRNA biosynthesis

	LYSTRSm
	atp[m] + lys__L[m] + trnalys[m] <=> amp[m] + lystrna[m] + ppi[m]
	CNI03160
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ARGTRS
	arg__L[c] + atp[c] + trnaarg[c] <=> amp[c] + argtrna[c] + ppi[c]
	CNG01310
	0
	1000
	Aminoacyl-tRNA biosynthesis

	ARGTRSm
	arg__L[m] + atp[m] + trnaarg[m] <=> amp[m] + argtrna[m] + ppi[m]
	CNG01310
	0
	1000
	Aminoacyl-tRNA biosynthesis

	PROTRS
	atp[c] + pro__L[c] + trnapro[c] <=> amp[c] + ppi[c] + protrna[c]
	CNB05640
	0
	1000
	Aminoacyl-tRNA biosynthesis

	HISTRS
	atp[c] + his__L[c] + trnahis[c] <=> amp[c] + histrna[c] + ppi[c]
	CNC06400
	0
	1000
	Aminoacyl-tRNA biosynthesis

	HISTRSm
	atp[m] + his__L[m] + trnahis[m] <=> amp[m] + histrna[m] + ppi[m]
	CNC06400
	0
	1000
	Aminoacyl-tRNA biosynthesis

	PHETRS
	atp[c] + phe__L[c] + trnaphe[c] <=> amp[c] + phetrna[c] + ppi[c]
	CNC03850 and CNJ02270
	0
	1000
	Aminoacyl-tRNA biosynthesis

	PHETRSm
	atp[m] + phe__L[m] + trnaphe[m] <=> amp[m] + phetrna[m] + ppi[m]
	CNC06600
	0
	1000
	Aminoacyl-tRNA biosynthesis

	TYRTRS
	atp[c] + trnatyr[c] + tyr__L[c] <=> amp[c] + ppi[c] + tyrtrna[c]
	CNJ03200
	0
	1000
	Aminoacyl-tRNA biosynthesis

	TYRTRSm
	atp[m] + trnatyr[m] + tyr__L[m] <=> amp[m] + ppi[m] + tyrtrna[m]
	CNJ03200
	0
	1000
	Aminoacyl-tRNA biosynthesis

	TRPTRS
	atp[c] + trnatrp[c] + trp__L[c] <=> amp[c] + ppi[c] + trptrna[c]
	CNJ00430
	0
	1000
	Aminoacyl-tRNA biosynthesis

	TRPTRSm
	atp[m] + trnatrp[m] + trp__L[m] <=> amp[m] + ppi[m] + trptrna[m]
	CNJ00430
	0
	1000
	Aminoacyl-tRNA biosynthesis

	Biomass_reaction
	1.1348 13BDglcn[c] + 0.4588 ala__L[c] + 59.276 atp[c] + 0.046 amp[c] + 0.1607 arg__L[c] + 0.1017 asn__L[c] + 0.2975 asp__L[c] + 0.0447 cmp[c] + 0.0007 ergst[c] + 0.1054 gln__L[c] + 0.0036 damp[c] + 0.0024 dcmp[c] + 0.0024 dgmp[c] + 0.2646 val__L[c] + 0.3018 glu__L[c] + 0.046 gmp[c] + 59.276 h2o[c] + 0.2904 gly[c] + 0.0663 his__L[c] + 0.1927 ile__L[c] + 0.2964 leu__L[c] + 0.5185 glycogen[c] + 0.2862 lys__L[c] + 0.1854 ser__L[c] + 0.0036 dtmp[c] + 6e-06 pa_SC[c] + 6e-05 pc_SC[c] + 4.5e-05 pe_SC[c] + 0.1339 phe__L[c] + 0.1647 pro__L[c] + 1.7e-05 ps_SC[c] + 5.3e-05 ptd1ino_SC[c] + 0.02 so4[c] + 0.00099 ribflv[c] + 0.1914 thr__L[c] + 0.0066 cys__L[c] + 0.0284 trp__L[c] + 0.0234 tre[c] + 0.102 tyr__L[c] + 0.0599 ump[c] + 0.0507 met__L[c] + 6.6e-05 triglyc_SC[c] + 0.0015 zymst[c] <=> 59.276 adp[c] + 58.70001 h[c] + 59.305 pi[c] + Biomass[c]
	
	0
	1000
	Biomass Reaction

	EX_Biomass_reaction
	Biomass[c] <=>
	
	0
	1000
	Exchange Reaction





APPENDIX B: GENE LOCALISATION LIST

	Genes
	Uniprot
	Predotar/Score
	Panther

	CNB02660
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNH01400
	Cytosol
	Elsewhere/0.99
	-

	CNG01480
	Plasma Membrane
	Possibly Mitochondrial/0.39
	Plasma Membrane

	CNN00260
	Plasma Membrane
	ER/0.96
	Plasma Membrane

	CNB04050
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNJ01080
	Cytoplasm
	Elsewhere/0.99
	Cytosol

	CNA00470
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNB00300
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNC01860
	-
	Elsewhere/0.98
	-

	CNE05000
	Cytosol
	Elsewhere/0.96
	Cytosol

	CNF03160
	Cytoplasm
	Elsewhere/0.93
	Cytosol

	CNI00320
	Cytoplasm
	Elsewhere/0.99
	Cytosol

	CNG02220
	Cytosol
	ER/0.99
	Cytosol

	CNK00280
	Cytoplasm
	Elsewhere/0.99
	-

	CNC00160
	Cytosol
	Elsewhere/0.82
	-

	CNE00040
	Cytosol
	Elsewhere/0.99
	-

	CNE05250
	-
	Elsewhere/0.99
	Cytosol

	CNI03590
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNC03080
	Cytoplasm
	Elsewhere
	Cytoplasm

	CNC02450
	Membrane
	Elsewhere/0.99
	-

	CNJ01360
	Plasma Membrane
	Elsewhere/0.99
	Plasma Membrane

	CND02450
	Mitochondrion
	Mitochondrial/0.9
	-

	CND05840
	-
	Mitochondrial/0.69
	Mitochondrial

	CNF04450
	Mitochondrion
	Mitochondrial/0.76
	-

	CNL05600
	Mitochondrion
	Mitochondrial/0.92
	Mitochondrial

	CNA07740
	Nucleus/Cytoplasm
	Elsewhere/0.99
	-

	CNJ00950
	Cytosol
	Elsewhere/0.99
	-

	CNL05070
	-
	Mitochondrial/0.67
	-

	CNE00710
	Cytosol
	Elsewhere/0.98
	-

	CNG00600
	Cytosol
	Mitochondrial
	-

	CNM01690
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNC05140
	-
	Elsewhere/0.99
	-

	CNK02940
	-
	Elsewhere/0.99
	-

	CNF00650
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNC03960
	Integral Component of Plasma Membrane
	Elsewhere/0.98
	-

	CNE03570
	Membrane
	Elsewhere/0.93
	Integral Component of Membrane

	CNL05450
	Membrane/Membrane Protein
	ER/0.96
	Integral Component of Plasma Membrane

	CNF03940
	Integral Component of Membrane
	Elsewhere/0.99
	Mitochondrion

	CNG03100
	Cytosol
	Elsewhere/0.88
	Cytoplasm

	CNG03490
	Mitochondrion/Cytoplasm
	Mitochondrial/0.86
	Mitochondrion

	CNC01700
	Mitochondrion
	Possibly Mitochondrial/0.27
	Mitochondrion

	CNA07260
	Mitochondrion
	Mitochondrial/0.58
	Mitochondrion

	CNG02080
	Mitochondrion
	Mitochondrial/0.94
	Mitochondrion

	CNB00990
	-
	Mitochondrial/0.94
	Mitochondrion

	CNB01730
	Mitochondrion
	Mitochondrial/0.83
	Mitochondrion

	CNB04090
	Mitochondrion
	Mitochondrial/0.81
	Mitochondrion

	CNA04610
	Mitochondrion
	Mitochondrial/0.93
	Mitochondrion

	CNJ02060
	Mitochondrion
	Mitochondrial/0.69
	Mitochondrion

	CND02620
	Mitochondrion
	Mitochondrial/0.78
	Mitochondrion

	CNA00510
	Mitochondrion
	Mitochondrial/0.68
	Mitochondrion

	CNJ00800
	Cytosol
	Elsewhere/0.89
	Cytosol

	CNN01030
	Membrane
	Elsewhere/0.99
	Mitochondrion

	CNJ01430
	Membrane
	Elsewhere/0.94
	Mitochondrion

	CNN01220
	Cytosol
	Possibly Mitochondrial/0,43
	-

	CNC00400
	-
	Elsewhere/0.99
	Cytoplasm

	CNG03280
	-
	Elsewhere/0.99
	-

	CND03390
	-
	Elsewhere/0.99
	Cytoplasm

	CNK01050
	Cytosol
	Elsewhere/0.94
	Cytosol

	CND00940
	Cytosol/Nucleus
	Elsewhere/0.99
	Cytosol

	CNA06630
	Cytosol
	Elsewhere/0.99
	Cytosol

	CND05060
	Cyotoplasm
	Elsewhere
	Cytosol

	CNK03170
	Cyotoplasm
	Elsewhere/0.99
	-

	CNG02440
	Cyotoplasm
	Elsewhere/0.88
	Cyotoplasm

	CNN00430
	Cytosol
	Elsewhere/0.98
	Cytosol

	CNE03100
	-
	Elsewhere/0.99
	-

	CNK00070
	-
	Elsewhere/0.99
	-

	CNA01160
	-
	Elsewhere/0.95
	-

	CNB04710
	Cytosol
	Elsewhere/0.91
	Cytosol

	CNL06460
	Cytosol/Nucleus
	Elsewhere/0.93
	Cytosol

	CNC03700
	Cytosol
	Elsewhere/0.97
	Cytosol

	CNE04820
	-
	Elsewhere/0.93
	-

	CNA01050
	-
	Elsewhere/0.99
	-

	CNA02580
	-
	Elsewhere/0.99
	-

	CNC06670
	-
	Elsewhere/0.98
	-

	CNG00100
	-
	Elsewhere/0.99
	-

	CNH02960
	-
	Elsewhere/0.98
	-

	CNJ01090
	-
	Elsewhere/0.98
	-

	CNK02880
	-
	Elsewhere/0.99
	-

	CNH03870
	Cytosol
	Elsewhere/0.96
	Cytosol

	CNA08060
	-
	Elsewhere/0.99
	-

	CNI03630
	Cytosol
	Elsewhere/0.95
	Cytosol

	CNI02370
	-
	Elsewhere/0.99
	-

	CNH00170
	Cytoplasm
	Elsewhere/0.99
	Cytosol

	CNC03020
	Cytoplasm
	Elsewhere/0.8
	-

	CNA08050
	Cytosol
	Elsewhere/0.87
	Cytosol

	CNC04180
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNI02060
	-
	Elsewhere/0.99
	-

	CNB04330
	Cytosol
	Elsewhere/0.86
	Cytosol

	CNM00610
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNC01940
	Integral Component of Membrane/Membrane
	Elsewhere/0.99
	Membrane

	CNH00070
	Integral Component of Membrane/Membrane
	Elsewhere/0.99
	Membrane

	CNH00540
	Integral Component of Membrane/Membrane
	Elsewhere/0.99
	Membrane

	CNH03090
	Integral Component of Membrane/Membrane
	Elsewhere/0.99
	Membrane

	CNL04310
	Integral Component of Membrane/Membrane
	Elsewhere/0.94
	Membrane

	CNB03650
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNM00620
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNA06760
	Cytosol
	Elsewhere/0.67
	Cytosol

	CNM00600
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNF00610
	-
	Elsewhere/0.99
	-

	CNH01310
	-
	ER/0.99
	-

	CNK00060
	Fungal-Type Vacuole/Cytoplasm
	ER/0.96
	Fungal-Type Vacuole

	CNN00140
	-
	Elsewhere/0.99
	-

	CNH03170
	Cytoplasm
	Elsewhere/0.99
	-

	CND02060
	-
	Elsewhere/0.97
	-

	CNF03900
	-
	Elsewhere/0.99
	-

	CNJ01840
	-
	Elsewhere/0.99
	-

	CNF02180
	-
	Elsewhere/0.99
	-

	CNE04370
	Cytosol
	Possibly Mitochondrial/0.21
	-

	CNE04360
	Cytosol
	Elsewhere/0.99
	-

	CNC00660
	-
	Elsewhere/0.99
	-

	CNC05280
	Mitochondrion
	Possibly Mitochondrial/0.28
	Mitochondrial

	CNC03600
	-
	Elsewhere/0.98
	-

	CNH00460
	-
	Elsewhere/0.99
	-

	CNI02410
	-
	Mitochondrial/0.78
	Mitochondrial

	CNI00240
	Mitochondrion
	Mitochondrial/0.9
	Mitochondrion

	CNK00550
	Mitochondrion
	Mitochondrion
	Mitochondrion

	CNA04700
	Peroxisome
	Elsewhere/0.86
	Peroxisome

	CNA05060
	Mitochondrion
	Possibly Mitochondrial/0.34
	Mitochondrial

	CNJ01190
	-
	Elsewhere/0.92
	-

	CNN01450
	Membrane
	Elsewhere/0.81
	Mitochondrial

	CNM01080
	Membrane/Membrane Protein
	Elsewhere/0.90
	-

	CNM01090
	Membrane/Membrane Protein
	Elsewhere/0.96
	-

	CNI00710
	-
	Elsewhere/0.99
	-

	CNG00320
	Peroxisome
	Elsewhere/0.91
	Peroxisome

	CNF02530
	Peroxisome
	Elsewhere/0.99
	Peroxisome

	CNA00890
	Vacuole/Lysosome
	ER/0.99
	Lysosome

	CNA06310
	Membrane
	Elsewhere/0.83
	-

	CNC03860
	Membrane
	Elsewhere/0.80
	Peroxisomal Membrane

	CNC05080
	-
	Elsewhere/0.99
	-

	CNG02670
	-
	Elsewhere/0.99
	-

	CNC00210
	Cytosol
	Mitochondrial/0.79
	-

	CNC05660
	ER
	Elsewhere/0.96
	-

	CND06110
	ER
	Possibly ER/0.38
	ER/Plasma Membrane

	CND02520
	lipit droplet
	Elsewhere/0.98
	-

	CNA00300
	ER
	Elsewhere/0.97
	-

	CNA01070
	ER
	Elsewhere/0.99
	Vacuole

	CNC02410
	ER
	Elsewhere
	Vacuole

	CNJ00460
	ER
	Elsewhere/0.86
	-

	CND03020
	-
	Elsewhere/0.93
	-

	CNB03100
	ER
	Elsewhere/0.97
	ER

	CNA08290
	ER
	Elsewhere/0.9
	ER

	CNA05010
	ER
	Elsewhere/0.99
	ER

	CNF03720
	-
	Elsewhere/0.99
	-

	CNC04470
	ER
	Elsewhere/0.97
	ER

	CNM00360
	Mitochondrion
	Elsewhere/0.96
	Mitochondrial

	CNE00270
	Integral Component of Membrane
	Elsewhere/0.99
	Integral Component of Membrane

	CNM00800
	Integral Component of Membrane
	Elsewhere/0.99
	Integral Component of Membrane

	CNC01780
	Mitochondrion
	Mitochondrial/0.95
	Mitochondrial

	CNI04030
	Mitochondrion
	Elsewhere/0.81
	Mitochondrial

	CNK00940
	Mitochondrion
	Mitochondrial/0.69
	Mitochondrial

	CNA01250
	Mitochondrion
	Mitochondrial/0.57
	Mitochondrial

	CND01210
	Mitochondrion
	Possibly Mitochondrial
	Mitochondrial

	CNA05160
	-
	Elsewhere/0.95
	-

	CNB00330
	-
	Mitochondrial/0.92
	Mitochondrial

	CNB04580
	Mitochondrion Inner Membrane
	Mitochondrial/0.96
	-

	CNC00990
	Mitochondrial
	Mitochondrial/0.95
	Mitochondrial

	CNC03840
	Membrane
	Mitochondrial/0.76
	-

	CNC05260
	-
	Mitochondrial/0.79
	-

	CNC05720
	-
	ER/0.43
	-

	CND00340
	-
	Elsewhere/0.95
	Mitochondrial Inner Membrane

	CND01180
	-
	Mitochondrial/0.80
	-

	CND03280
	-
	Mitochondrial/0.92
	-

	CNE00750
	-
	Mitochondrial/0.79
	Mitochondrial

	CNF00570
	-
	Possibly Mitochondrial/0.41
	-

	CNF02280
	Plasma Membrane
	Mitochondrial/0.89
	Mitochondrial

	CNA02690
	Vacuole Membrane
	Possibly ER/0.48
	Integral Component of Membrane

	CNA04290
	Lysosomal Membrane/Fungal-Type Vacuole Membrane
	Elsewhere/0.99
	Lysosomal Membrane

	CNA05420
	Fungal-Type Vacuole Membrane
	Elsewhere/0.99
	-

	CNA06920
	Fungal-Type Vacuole Membrane
	Elsewhere/0.99
	-

	CNC00590
	Vacuolar Membrane
	Elsewhere/0.80
	-

	CNC06660
	-
	Elsewhere/0.99
	-

	CND02320
	Membrane
	Elsewhere/0.99
	-

	CNE02210
	Plasma Membrane
	Elsewhere/0.98
	Plasma Membrane

	CNF01900
	-
	Elsewhere/0.95
	-

	CNF02860
	Membrane
	Elsewhere/0.99
	Membrane

	CNI01180
	-
	Elsewhere/0.99
	-

	CNJ02380
	Membrane
	ER/0.92
	Integral Component of Membrane

	CNK03340
	Vacuole Membrane
	Possibly ER/0.42
	Integral Component of Membrane

	CNA06950
	Mitochondrion
	Elsewhere/0.99
	-

	CND02630
	Mitochondrion matrix
	Mitochondrial/0.71
	-

	CNB03500
	-
	Mitochondrial/0.89
	-

	CNC05480
	-
	Mitochondrial/0.94
	Mitochondrial

	CNF01340
	-
	Elsewhere/0.98
	-

	CNG02210
	Mitochondrion Inner Membrane/Membrane
	Possibly Mitochondrial/0.49
	Mitochondrial

	CNK03240
	-
	Mitochondrial/0.95
	-

	CNL04890
	-
	Mitochondrial/0.95
	Mitochondrial

	CNN01330
	-
	Mitochondrial/0.54
	Mitochondrial

	CNC02900
	-
	Elsewhere/0.97
	Mitochondrial

	CND04430
	-
	Elsewhere/0.89
	-

	CNE02310
	Mitochondrion Inner Membrane/Membrane
	Mitochondrial/0.54
	Mitochondrial

	CNF00630
	-
	Mitochondrial/0.90
	-

	CNF03560
	-
	Elsewhere/0.99
	-

	CNG00860
	Mitochondrion
	Mitochondrial/0.88
	Mitochondrion

	CNH02740
	-
	Elsewhere/0.89
	Mitochondrial

	CNL04470
	Mitochondrion
	Mitochondrial/0.91
	Mitochondrion

	CNL05510
	Integral Component of Membrane
	Mitochondrial/0.56
	Mitochondrial

	CNA07650
	Integral Component of Membrane
	Mitochondrial/0.94
	Mitochondrial

	CND04410
	Mitochondrion
	Mitochondrial/0.95
	Mitochondrion

	CNE00210
	Cytosol
	Mitochondrial/0.55
	-

	CNA03530
	Mitochondrion
	Mitochondrial/0.86
	-

	CNB00800
	Mitochondrion
	Mitochondrial/0.63
	Mitochondrion

	CNG03480
	Mitochondrion
	Mitochondrial/0.87
	Mitochondrion

	CNI03270
	Mitochondrion
	Mitochondrial/0.94
	Mitochondrion

	CNJ00140
	-
	Possibly ER/0.36
	-

	CNA04370
	Cytosol
	Elsewhere
	Cytoplasm

	CNA05800
	Integral Component of Membrane
	Elsewhere/0.99
	Integral Component of Membrane

	CNC04300
	Mitochondrion
	Possibly Mitochondrial/0.39
	Mitochondrial

	CND00700
	Cytosol
	Elsewhere/0.95
	Cytoplasm

	CNC04420
	Cytoplasm
	Elsewhere/0.98
	Cytoplasm

	CNG00550
	Cytosol
	Mitochondrial/0.94
	Cytoplasm

	CNH01900
	-
	Elsewhere
	-

	CND03570
	Mitochondrion
	Possibly Mitochondrial/0.44
	Mitochondrial

	CND00180
	-
	Elsewhere/0.99
	-

	CNM00950
	Mitochondrion
	Mitochondrial/0.77
	Mitochondrial

	CNJ01640
	Membrane
	Elsewhere/0.99
	Mitochondrial

	CNC02690
	-
	Elsewhere/0.88
	Mitochondrial

	CND00530
	Membrane
	Possibly ER/0.36
	Plasma Membrane

	CNG01490
	-
	Elsewhere/0.93
	-

	CNC04430
	Mitochondrion
	Possibly Mitochondrial
	Mitochondrial

	CNF02250
	Mitochondrion
	Mitochondrial/0.85
	Mitochondrial

	CNA06020
	Mitochondrion
	Mitochondrial/0.69
	-

	CNB03150
	Membrane
	Elsewhere/0.99
	-

	CNC05950
	Nucleus
	Elsewhere/0.8
	-

	CNC04700
	-
	Elsewhere/0.93
	-

	CNN00440
	Cytosol
	Elsewhere/0.98
	Cytosol

	CNC04140
	-
	Possibly Mitochondrial/0.48
	Cytoplasm

	CNI03300
	-
	Mitochondrial/0.84
	-

	CNE02500
	-
	Possibly Mitochondrial/0.21
	-

	CNG03070
	-
	Elsewhere/0.97
	-

	CND05020
	-
	Elsewhere/0.99
	-

	CNA06790
	Cytosol
	Elsewhere/0.99
	-

	CNE02610
	Cytosol/Mitochondrion
	Elsewhere/0.99
	-

	CNF00290
	Golgi Apparatus/Membrane
	Elsewhere/0.99
	-

	CND04800
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNI01960
	Cytoplasm
	ER/0.99
	Cytoplasm

	CND03360
	-
	Elsewhere/0.98
	-

	CNG03670
	-
	Elsewhere/0.94
	-

	CNE03330
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNK02580
	-
	Elsewhere/0.98
	-

	CNF04020
	-
	Elsewhere/0.97
	-

	CNF01260
	Cytoplasm
	Elsewhere/0.99
	-

	CNA03000
	Nucleus/Cytoplasm
	Elsewhere/0.97
	Cytoplasm

	CNK02180
	Cytosol
	Elsewhere/0.98
	Cytosol

	CNK03420
	Cytoplasm/Mitochondrion
	Elsewhere/0.99
	Mitochondrial

	CNA04240
	Cytoplasm
	Elsewhere/0.99
	-

	CNN00990
	-
	Elsewhere/0.97
	Cytosol

	CNC03570
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNN02130
	Cytosol/Nucleus
	Elsewhere/0.91
	Cytosol/Nucleus

	CNB01210
	Membrane
	Elsewhere/0.93
	Plasma Membrane

	CNH02400
	Nucleus/Cytoplasm
	Elsewhere/0.9
	-

	CNH01930
	-
	Elsewhere/0.9
	-

	CNL04030
	-
	Elsewhere/0.9
	-

	CNI03560
	Cytoplasm
	Elsewhere/0.92
	-

	CNA00670
	Membrane/Membrane Protein
	Elsewhere/0.93
	Integral Component of Plasma Membrane

	CNA00680
	Membrane
	Elsewhere/0.98
	Integral Component of Plasma Membrane

	CNC07070
	Membrane/Membrane Protein
	Elsewhere/0.99
	Integral Component of Plasma Membrane

	CNE03380
	-
	Elsewhere/0.99
	-

	CNC04750
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNI02420
	Peroxisome
	Possibly Mitochondrial/0.21
	-

	CNF03210
	-
	Elsewhere/0.99
	-

	CND00740
	Cytoplasm
	Elsewhere/0.98
	Cytoplasm

	CNK00380
	Integral Component of Membrane
	Elsewhere/0.99
	Intrinsic Component of Membrane

	CNB04600
	Membrane
	Elsewhere/0.96
	Plasma Membrane

	CNJ00690
	Membrane
	Elsewhere/0.80
	Plasma Membrane

	CND02340
	-
	Elsewhere/0.99
	-

	CNA05110
	Membrane
	Elsewhere/0.93
	-

	CNA07120
	-
	Elsewhere/0.99
	Cytoplasm

	CNA06000
	Cytosol
	Elsewhere/0.99
	Cytoplasm

	CND01050
	Cytoplasm
	Mitochondrial/0.65
	Cytoplasm

	CNM01170
	Cytosol
	Mitochondrial/0.94
	Cytosol

	CNC04130
	Mitochondrion
	Elsewhere/0.99
	Mitochondrial

	CNG03730
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNL06550
	Cytosol
	Elsewhere/0.84
	Cytosol

	CNF00400
	Nucleus/Cytoplasm
	Elsewhere/0.99
	-

	CNE02570
	Membrane
	Elsewhere/0.98
	Mitochondrial

	CNC00220
	Cytoplasm
	Elsewhere/0.89
	-

	CNM01430
	-
	Elsewhere/0.99
	-

	CNC04630
	Cytosol/Nucleus
	Elsewhere/0.99
	Cytoplasm

	CNF01210
	Membrane
	Elsewhere/0.96
	-

	CNJ01230
	Cytosol/Mitochondrion
	Elsewhere/0.99
	Cytosol

	CNG02150
	-
	Elsewhere/0.99
	-

	CNE02040
	-
	Elsewhere/0.84
	-

	CNE02100
	-
	Elsewhere/0.95
	-

	CNC04940
	Cytosol/Nucleus
	Elsewhere/0.99
	Cytosol

	CNA05950
	-
	Elsewhere/0.99
	-

	CNF004020
	-
	-
	-

	CNB00950
	Cytoplasm
	Possibly Mitochondrial/0.3
	-

	CNH02430
	-
	Mitochondrial/0.94
	-

	CNF01380
	Cytosol
	Elsewhere/0.99
	-

	CNB01250
	-
	Mitochondrial/0.88
	-

	CNC05450
	-
	Possibly Mitochondrial/0.26
	-

	CNH00920
	Cytosol
	Elsewhere/0.96
	Cytosol

	CNL05470
	Peroxisome
	Elsewhere/0.92
	Peroxisome

	CNI00900
	-
	Elsewhere/0.97
	-

	CND02040
	Mitochondrion
	Mitochondrial/0.88
	Mitochondrion

	CNH03700
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNL03700
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNJ02910
	-
	Elsewhere/0.96
	-

	CND02900
	-
	Elsewhere/0.99
	-

	CNC02760
	Cytosol
	Elsewhere/0.94
	Cytosol

	CNI00210
	-
	Elsewhere/0.91
	-

	CNA07520
	Cytosol
	Elsewhere/0.94
	Cytosol

	CNH00670
	-
	Elsewhere/0.99
	Cytoplasm

	CNI00380
	-
	Elsewhere/0.89
	-

	CNE02390
	-
	Elsewhere/0.99
	-

	CNA06290
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNA06170
	Cytosol
	Elsewhere/0.99
	Cytoplasm

	CNN01730
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNC07110
	ER/Mitochondrion
	Elsewhere/0.94
	-

	CNJ00410
	-
	Possibly Mitochondrial
	-

	CNM00900
	Integral Component of Membrane
	ER/0.99
	-

	CNA07130
	-
	Mitochondrial/0.67
	-

	CNB00220
	-
	Elsewhere/0.91
	-

	CNC05930
	-
	Elsewhere/0.99
	-

	CNL05050
	-
	Elsewhere/0.94
	-

	CNL06690
	-
	Elsewhere/0.98
	-

	CNN00040
	Integral Component of Membrane
	Elsewhere/0.97
	-

	CNE00330
	Cytoplasm
	ER/0.53
	Cytoplasm

	CNF01770
	Cytoplasm/Integral Component of Membrane
	Elsewhere/0.97
	Cytoplasm

	CNG00410
	Cytoplasm
	Elsewhere/0.92
	Cytoplasm

	CNC04350
	Mitochondrion
	Mitochondrial/0.9
	-

	CNC01070
	Mitochondrion
	Mitochondrial/0.82
	Cytosol

	CNB04260
	Mitochondrion
	Possibly Mitochondrial/0.26
	-

	CNC04680
	Cytosol
	Mitochondrial/0.57
	Cytosol

	CNG01110
	Plasma Membrane
	ER
	Plasma Membrane

	CNL05890
	-
	Elsewhere/0.98
	-

	CNK01420
	-
	Elsewhere/0.96
	-

	CNA02250
	Membrane/Membrane Protein
	Elsewhere/0.99
	Integral Component of Plasma Membrane

	CNJ01880
	Membrane/Membrane Protein
	Elsewhere/0.99
	Integral Component of Plasma Membrane

	CNI02030
	-
	Elsewhere/0.99
	Cytosol

	CNA02450
	-
	Elsewhere/0.92
	-

	CNJ02040
	-
	ER/0.99
	-

	CNI02930
	-
	Elsewhere/0.93
	-

	CNB01150
	-
	Elsewhere/0.99
	-

	CNH02520
	Cytoplasm
	Elsewhere/0.89
	Cytoplasm

	CNC01220
	-
	Elsewhere/0.97
	-

	CNL04980
	-
	Elsewhere/0.99
	-

	CND00240
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNJ02520
	-
	Elsewhere/0.99
	-

	CNK02310
	-
	Mitochondrial/0.61
	-

	CNA04060
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNF00310
	Integral Component of Membrane
	Elsewhere/0.99
	-

	CNA00140
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNG01150
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNL05010
	Integral Component of Membrane
	Elsewhere/0.99
	-

	CNA01530
	Nucleus/Cytoplasm
	Elsewhere/0.99
	Cytosol

	CNI02750
	Nucleus/Cytoplasm
	Elsewhere/0.95
	-

	CNH02290
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNK02050
	-
	Elsewhere/0.98
	-

	CNB00190
	-
	Elsewhere/0.97
	-

	CNH03570
	Nucleus
	Elsewhere/0.99
	-

	CNB03180
	-
	Elsewhere/0.99
	-

	CNF04620
	-
	Elsewhere/0.99
	-

	CNH03010
	Mitochondrion
	Elsewhere/0.99
	-

	CNN00980
	Mitochondrion
	Mitochondrial/0.95
	-

	CNA03850
	-
	Mitochondrial/0.63
	Mitochondrial

	CNA04660
	Mitochondrion/Cytoplasm
	Mitochondrial/0.95
	Cytoplasm

	CNE02620
	-
	Elsewhere/0.93
	Mitochondrial

	CNA04330
	Mitochondrion
	Mitochondrial/0.95
	Mitochondrion

	CNC01820
	Mitochondrion
	Mitochondrial/0.64
	-

	CNC01910
	-
	Mitochondrial/0.87
	-

	CNA03320
	Mitochondrion
	Mitochondrial/0.87
	-

	CNA02940
	Mitochondrion
	Mitochondrial/0.76
	-

	CND02030
	Mitochondrion
	Mitochondrial/0.91
	Mitochondrion

	CNI01990
	Mitochondrion
	Mitochondrial/0.95
	Mitochondrion

	CNA02570
	Mitochondrion
	Mitochondrial/0.89
	Mitochondrion

	CNN01460
	Mitochondrion
	Mitochondrial/0.81
	Mitochondrion

	CNF02480
	Mitochondrion
	Possibly Mitochondrial/0.46
	Mitochondrion

	CNH01530
	-
	Mitochondrial/0.93
	-

	CNH01520
	Mitochondrion
	Elsewhere/0.97
	-

	CNA02270
	Cytosol
	Elsewhere/0.99
	-

	CNA04310
	Cytosol
	Elsewhere/0.99
	Cytosol

	CND01200
	-
	Elsewhere/0.99
	Mitochondrion

	CNM01770
	Mitochondrion
	Mitochrondrial/0.88
	Mitochondrion

	CNK00580
	Mitochondrion
	Mitochrondrial/0.82
	Mitochondrial

	CND03850
	Mitochondrion
	Elsewhere/0.79
	Mitochondrion

	CNC02540
	Membrane
	ER/0.98
	Mitochondrial

	CNG00170
	-
	Elsewhere/0.99
	-

	CND06290
	Cytoplasm
	Elsewhere/0.91
	Cytoplasm

	CNA02370
	Cytoplasm
	Mitochondrial/0.9
	Cytoplasm

	CNG03020
	Mitochondrion
	Mitochondrial/0.58
	Mitochondrial

	CNH00530
	Cytosol
	Elsewhere/0.78
	Cytosol

	CNL06240
	-
	Elsewhere/0.99
	-

	CNH02450
	Mitochondria
	Elsewhere/0.99
	Cytoplasmic Side of Plasma Membrane

	CNC04890
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNL04880
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNF00740
	-
	ER/0.41
	-

	CNE04870
	Mitochondria
	Mitochondria/0.79
	-

	CNC03990
	-
	Elsewhere/0.99
	-

	CNE01840
	-
	Elsewhere/0.99
	-

	CNN02060
	-
	Elsewhere/0.96
	-

	CND03500
	-
	ER/0.98
	Mitochondrial

	CND01510
	Cytoplasm
	ER/0.99
	-

	CND06120
	Cytosol/Cytoplasm
	Elsewhere/0.98
	Cytoplasm

	CNB01460
	Cytoplasm
	Elsewhere/0.98
	Cytoplasm

	CNA07220
	-
	Elsewhere/0.98
	-

	CNH01620
	-
	Elsewhere/0.99
	-

	CNB03030
	-
	Elsewhere/0.99
	-

	CNC04790
	-
	Elsewhere/0.99
	Cytoplasm

	CNJ01670
	-
	Elsewhere/0.97
	-

	CNG03030
	Membrane
	Elsewhere/0.99
	Mitochondrial Inner Membrane

	CNJ02220
	Membrane
	Elsewhere/0.95
	Mitochondrial

	CND00950
	Cytoplasm
	Elsewhere/0.99
	-

	CNJ01210
	Mitochondrion
	Possibly Mitochondrial/0.32
	Mitochondrial

	CNG04300
	-
	Possibly Mitochondrial/0.47
	-

	CNA07970
	Cytoplasm
	Elsewhere/0.98
	Cytoplasm

	CND05120
	Cytoplasm
	Elsewhere/0.98
	Cytoplasm

	CNL06640
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNB01990
	Cytoplasm
	Elsewhere/0.99
	-

	CNH02650
	Cytosol
	Elsewhere/0.98
	Cytosol

	CNI00560
	-
	Elsewhere/0.98
	Cytosol

	CNA07880
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNF03410
	-
	Elsewhere/0.98
	-

	CNM00820
	Cytoplasm
	Elsewhere/0.98
	Cytoplasm

	CNK03330
	-
	Elsewhere/0.99
	-

	CNE01830
	Mitochondrion
	Mitochondrial/0.97
	Mitochondrion

	CNN01560
	-
	Elsewhere/0.97
	-

	CNE05310
	-
	Elsewhere/0.93
	Cytosol

	CNN00350
	-
	Elsewhere/0.93
	-

	CNJ00850
	Cytosol
	Elsewhere/0.92
	Cytosol

	CNC05010
	Plasma Membrane
	Elsewhere/0.99
	Plasma Membrane

	CND01560
	Plasma Membrane/Fungal-Type Vacuole
	Elsewhere/0.99
	Plasma Membrane

	CNG04350
	-
	Elsewhere/0.97
	-

	CNA01640
	-
	Elsewhere/0.99
	-

	CNC06790
	Cytoplasm
	Elsewhere/0.91
	Cytoplasm

	CNE01560
	Cytoplasm
	Elsewhere/0.97
	Cytosol

	CNK03020
	Membrane
	Elsewhere/0.99
	-

	CNB02790
	Cytoplasm
	Elsewhere/0.82
	-

	CNB02610
	-
	Elsewhere/0.99
	-

	CNH03390
	-
	Elsewhere/0.99
	Cytosol

	CNH03380
	Cytoplasm
	Possibly ER/0.37
	-

	CNJ00590
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNA03810
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNE02630
	Fungal-Type Vacuole/Integral Component of Membrane
	Elsewhere/0.99
	Fungal-Type Vacuole

	CNF03530
	Cytoplasm
	Elsewhere/0.97
	Cytoplasm

	CNN02320
	Membrane
	Elsewhere/0.99
	Plasma Membrane

	CNA03300
	Extracellular Region
	ER/0.97
	Extracellular Region

	CND00790
	Extracellular Region
	ER/0.98
	Extracellular Region

	CNE03150
	Extracellular Region
	ER/0.99
	Extracellular Region

	CNF00460
	Integral Component of Membrane/Membrane
	ER/0.99
	Membrane

	CNF00600
	Integral Component of Membrane/Membrane
	Elsewhere/0.99
	Membrane

	CNF04930
	Integral Component of Membrane/Membrane
	Elsewhere/0.99
	Membrane

	CNI03490
	Integral Component of Membrane/Membrane
	Elsewhere/0.99
	Membrane

	CNH03760
	Endoplasmic Reticulum Membrane/Multi-pass Membrane Protein
	Elsewhere/0.99
	Integral Component of Golgi Membrane/ Plasma Membrane

	CND03580
	Cell Membrane
	ER/0.98
	Membrane

	CNF03620
	-
	ER/0.64
	-

	CNG01720
	-
	Elsewhere/0.87
	ExtraCellular Region

	CNI03860
	-
	ER/0.99
	-

	CNK00840
	-
	ER/0.79
	ExtraCellular Region

	CNC00050
	Membrane
	Elsewhere/0.99
	Cell Periphery

	CNH02270
	Membrane
	Elsewhere/0.98
	Cell Periphery

	CNE01130
	-
	Elsewhere/0.99
	-

	CNF01520
	-
	Elsewhere/0.98
	-

	CNF03220
	Endoplasmic Reticulum/Endoplasmic Reticulum-Golgi Intermediate Compartment/Golgi Apparatus
	Elsewhere/0.95
	Endoplasmic Reticulum

	CNM01890
	-
	Elsewhere/0.99
	-

	CNM01050
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNG02560
	Membrane Protein/Membrane
	Elsewhere/0.99
	Cytoplasm

	CND03740
	Cytosol
	Possibly Mitochondrial/0.48
	Cytosol

	CNA07660
	Membrane
	Elsewhere/0.99
	-

	CNN02240
	Membrane
	Elsewhere/0.95
	-

	CND02800
	Mitochondrion
	Elsewhere/0.99
	Cytosol

	CNC02160
	Integral Component of Endoplasmic Reticulum Membrane
	ER/0.99
	Plasma Membrane

	CNA03380
	Membrane
	Elsewhere/0.99
	Membrane

	CNH03840
	Endoplasmic Reticulum/Integral Component of Membrane
	ER/0.95
	-

	CNL03840
	Endoplasmic Reticulum/Integral Component of Membrane
	ER/0.95
	-

	CNL04710
	Cytoplasm/Integral Component of Membrane
	ER/0.95
	-

	CNC01450
	-
	Mitochondrial/0.78
	-

	CNE02710
	-
	Elsewhere/0.94
	-

	CNC06440
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNC03110
	-
	Elsewhere/0.99
	-

	CNC05780
	-
	Elsewhere/0.99
	-

	CNA00880
	Integral Component of Membrane
	Elsewhere/0.99
	-

	CNB03120
	Peroxisome
	Elsewhere/0.99
	Peroxisome

	CND03330
	Fungal-Type Vacuole Membrane
	Elsewhere/0.99
	Vacuole

	CNE01740
	Membrane
	Elsewhere/0.97
	-

	CNG00610
	Cytoplasm/Membrane
	ER/0.95
	Cytoplasm

	CNI02140
	Plasma Membrane/Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNA03760
	-
	Elsewhere/0.99
	-

	CNA03790
	-
	Elsewhere/0.99
	Cytoplasm

	CNC06500
	Cytoplasm/Membrane
	Possibly Mitochondrial/0.36
	-

	CNK03360
	-
	Possibly Mitochondrial/0.39
	-

	CNC04820
	-
	Elsewhere/0.99
	-

	CNN02250
	Nucleus/Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CND04140
	Nucleus
	Elsewhere/0.99
	Nucleus

	CNM00740
	Endoplasmic Reticulum
	Elsewhere/0.95
	Endoplasmic Reticulum/

	CNM00890
	Endoplasmic Reticulum/Integral Component of Membrane
	Elsewhere/0.99
	Endoplasmic Reticulum

	CNH00510
	Golgi Apparatus/Integral Component of Membrane
	Elsewhere/0.99
	-

	CNA01100
	-
	Elsewhere/0.99
	Cytosol

	CNC02480
	-
	Elsewhere/0.99
	Cytosol

	CNC04310
	-
	Elsewhere/0.99
	-

	CNC04320
	-
	Mitochondrial/0.93
	-

	CND05920
	-
	Elsewhere/0.99
	-

	CNE01480
	-
	Elsewhere/0.99
	-

	CND06200
	Membrane
	Elsewhere/0.87
	-

	CNG04250
	Membrane
	Elsewhere/0.99
	-

	CND04180
	Membrane
	Elsewhere/0.73
	-

	CNM00920
	-
	ER/0.94
	Cytosol

	CNI02000
	-
	Elsewhere/0.99
	-

	CNI01400
	-
	Elsewhere/0.99
	-

	CNA04100
	Nuclear Envelope
	Elsewhere/0.95
	-

	CND01860
	Integral Component of Membrane
	Elsewhere/0.99
	-

	CNG00040
	Integral Component of Membrane
	Elsewhere/0.99
	-

	CND00990
	Membrane/Multi-pass Membrane Protein
	Elsewhere/0.99
	-

	CNC04600
	Mitochondrion
	Mitochondrial/0.77
	-

	CND04080
	Membrane/Multi-pass Membrane Protein
	Elsewhere/0.99
	Mitochondrial

	CNC04910
	Mitochondrion
	Possibly ER/0.44
	Mitochondrial

	CNF04050
	-
	Elsewhere/0.95
	-

	CNM01260
	Mitochondrion/Integral Component of Membrane
	Possibly ER/0.33
	-

	CNG02480
	Mitochondrion Inner Membrane/Peripheral Membrane Protein/Intermembrane Side
	Mitochondrial/0.60
	Mitochondrial

	CNJ02200
	Golgi Apparatus
	Elsewhere/0.99
	-

	CNF04740
	Integral Component of Membrane
	Elsewhere/0.99
	-

	CNH03460
	Membrane/Multi-pass Membrane Protein
	Elsewhere/0.98
	Mitochondrial

	CNA08270
	Integral Component of Endoplasmic Reticulum Membrane
	Elsewhere/0.99
	-

	CNA07210
	-
	ER/0.90
	-

	CNC07020
	-
	Mitochondrial/0.90
	-

	CNG00270
	ER
	ER/0.99
	-

	CNF02820
	-
	Elsewhere/0.99
	-

	CND02910
	-
	Elsewhere/0.83
	-

	CNH00560
	ER
	Elsewhere/0.96
	-

	CNB03230
	ER
	Possibly Mitochondrial/0.27
	ER

	CNE04480
	ER
	Elsewhere/0.92
	ER

	CNE04490
	ER
	Elsewhere/0.91
	ER

	CND01740
	Membrane/ Multi-pass Membrane Protein
	Elsewhere/0.99
	Endoplasmic Reticulum

	CNI01040
	Membrane/ Multi-pass Membrane Protein
	Mitochondrial/0,64
	Golgi Apparatus/
Plasma Membrane

	CNA05370
	ER
	Elsewhere/0.99
	-

	CNF03780
	Cytosol/Mitochondrion
	Mitochondrial/0,92
	-

	CNI02230
	Cytosol/Mitochondrion
	Mitochondrial/0,65
	-

	CNN01010
	-
	Mitochondrial/0.70
	-

	CNI03610
	-
	Mitochondrial/0.80
	-

	CND02510
	-
	Mitochondrial/0.92
	-

	CNA08110
	-
	Elsewhere/0.91
	-

	CNC06950
	Mitochondrion
	Possibly Mitochondrial/0.39
	-

	CNH02910
	Peroxisomal matrix/Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNF03470
	Cytoplasm
	Elsewhere/0.98
	-

	CNH03280
	-
	Elsewhere/0.99
	-

	CNL06020
	Mitochondrion/Peroxisome/Cytoplasm
	Elsewhere/0.80
	Cytoplasm

	CND02080
	-
	Elsewhere/0.99
	-

	CNA08130
	Cytosol
	Possibly Mitochondrial/0.24
	-

	CNC02850
	Cytosol
	Elsewhere/0.95
	-

	CNN00460
	Mitochondrion
	Mitochondrial/0.85
	Mitochondrial

	CNA06700
	Mitochondrion
	Possibly Mitochondrial/0.36
	Mitochondrial

	CNE04900
	-
	Elsewhere/0.99
	-

	CNL05860
	Mitochondrion
	Mitochondrial/0.95
	-

	CNG00590
	Cytosol
	Mitochondrial/0.50
	Cytosol

	CNJ01940
	Mitochondrion
	Elsewhere/0.99
	-

	CNA05725
	Mitochondrion
	Elsewhere/0.99
	-

	CNM01720
	Cytoplasm
	Possibly Mitochondrial/0.41
	Cytosol

	CNG00130
	Cytosol
	Elsewhere/0.98
	Cytosol

	CNI03710
	Cytoplasm
	Elsewhere/0.97
	Cytoplasm

	CNB03600
	-
	Elsewhere/0.97
	-

	CNO01170
	-
	-
	-

	CNE00560
	Cytosol/Mitochondrial Intermembrane Space
	Elsewhere/0.99
	Cytosol

	CNF02630
	Mitochondrial Intermembrane Space
	Elsewhere/0.98
	-

	CNC06150
	-
	Elsewhere/0.99
	-

	CNC05850
	Mitochondrion
	Elsewhere/0.97
	-

	CNH03810
	-
	Elsewhere/0.99
	-

	CNL03810
	-
	Elsewhere/0.99
	-

	CNG04160
	Membrane
	Elsewhere/0.99
	Mitochondrial

	CNA05500
	Mitochondrial Intermembrane Space
	Elsewhere/0.99
	Cytosol

	CNL04250
	Cytosol
	Elsewhere/0.99
	Cytosol

	CNI03770
	-
	Elsewhere/0.95
	-

	CNH01070
	-
	Possibly Mitochondrial/0.30
	-

	CNI02330
	-
	Elsewhere/0.98
	-

	CNI02350
	-
	Elsewhere/0.99
	-

	CNF00320
	-
	Elsewhere/0.96
	-

	CNG01890
	Cytosol/Peroxisome
	Possibly Mitochondrial/0.21
	Cytosol

	CNI01200
	-
	Possibly Mitochondrial/0.35
	-

	CNK02550
	Cytoplasm
	Elsewhere/0.84
	Cytoplasm

	CNC03970
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNA07780
	-
	Elsewhere/0.96
	-

	CNL05000
	Cytosol
	Elsewhere/0.99
	-

	CNN00570
	Integral Component of Membrane/Intrinsic Component of Membrane
	Elsewhere/0.99
	Intrinsic Component of Membrane

	CNF02330
	Mitochondrion/Cytoplasm
	ER/0.48
	Cytoplasm

	CND05630
	-
	Mitochondrial/0.52
	-

	CNC04810
	Cytosol/Nucleus
	Elsewhere/0.99
	-

	CNE01880
	Plasma Membrane/Integral Component of Membrane/Intrinsic Component of Membrane
	Elsewhere/0.97
	Intrinsic Component of Membrane

	CNE03180
	Cytosol/Nucleus
	Elsewhere/0.99
	Cytoplasm/
Nucleus

	CNA02840
	-
	Elsewhere/0.96
	Cytoplasm

	CND00480
	-
	Elsewhere/0.80
	Cytoplasm

	CNC04050
	Integral Component of Membrane
	Possibly Mitochondrial/0.25
	-

	CNG03935
	Cytosol
	Elsewhere/0.97
	Cytosol

	CNI03060
	-
	Possibly Mitochondrial/0.22
	-

	CNA02260
	-
	Elsewhere/0.97
	-

	CNB00630
	Mitochondrion
	Possibly Mitochondrial/0.39
	-

	CNF03970
	-
	Mitochondrial/0.59
	-

	CNC00800
	Cytoplasm
	Possibly ER/0.46
	Cytoplasm

	CNB04920
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNG00050
	Integral Component of Membrane
	Mitochondrial/0.50
	-

	CNC04040
	-
	Elsewhere/0.86
	-

	CNA05730
	Cytoplasm
	Elsewhere/0.96
	Cytoplasm

	CNG02175
	Mitochondrion Intermembrane Space
	Elsewhere/0.98
	Mitochondrial Intermembrane Space

	CNC04840
	Mitochondrion Inner Membrane/Mitochondrion matrix/Membrane
	Mitochondrial/0.82
	Cytosol/Mitochondrion

	CNH02620
	Cytosol/Mitochondrion/Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNL06050
	Mitochondrion
	Mitochondrial/0.83
	Mitochondrial

	CNB00030
	Cytosol
	Elsewhere/0.99
	-

	CNA03580
	Cytosol
	Elsewhere/0.97
	Cytosol

	CNC02250
	Cytoplasm
	Elsewhere/0.96
	Cytoplasm

	CNK02510
	-
	Elsewhere/0.99
	-

	CNE00980
	Mitochondrial Intermembrane Space/Cytoplasm
	Possibly Mitochondrial/0.28
	Cytoplasm

	CNG03820
	Mitochondrion Inner Membrane
	Elsewhere/0.97
	-

	CNF01700
	Mitochondrion Inner Membrane
	Mitochondrial/0.72
	Mitochondrial

	CNL04740
	Mitochondrion Membrane/Membrane
	Possibly Mitochondrial/0.25
	Mitochondrial

	CNL06740
	Integral Component of Membrane
	ER/0.99
	-

	CNF00750
	Integral Component of Membrane
	Elsewhere/0.99
	-

	CNF01050
	-
	Elsewhere/0.84
	-

	CNA00150
	Mitochondrion Inner Membrane/Membrane
	Elsewhere/0.92
	Mitochondrion

	CNF00970
	Mitochondrion Inner Membrane /Membrane
	Elsewhere/0.93
	-

	CNF04830
	Endoplasmic Reticulum Membrane/Multi-pass Membrane Protein/Membrane/Multi-pass Membrane Protein
	Possibly ER/0.32
	-

	CNM00100
	Peroxisome
	Elsewhere/0.99
	-

	CNL04950
	Cytosol
	Elsewhere/0.96
	-

	CNA02550
	Cytoplasm
	Elsewhere/0.99
	-

	CNE04510
	Cytoplasm
	Elsewhere/0.99
	Cytoplasm

	CNI00090
	-
	Elsewhere/0.99
	-

	CND04630
	-
	Possibly Mitochondrial/0.38
	-

	CND03690
	Mitochondrion
	Mitochondrial/0.50
	-

	CNG03990
	Cytosol
	Elsewhere/0.98
	Cytosol

	CNL05500
	-
	Elsewhere/0.88
	-

	CNB03860
	-
	Elsewhere/0.99
	Cytoplasm

	CNA03210
	-
	Elsewhere/0.86
	-

	CNF00070
	Cytosol
	ER/0.55
	Cytosol

	CNK01030
	-
	Mitochondrial/0.66
	Mitocondrial

	CNA00740
	Cytosol/Mitochondrion
	Elsewhere/0.99
	Cytosol

	CNF02520
	Cytoplasm/Mitochondrion
	Mitochondrial/0.64
	-

	CND06300
	-
	Elsewhere/0.99
	Cytosol

	CNG00400
	-
	Elsewhere/0.97
	Cytosol

	CNK02350
	Cytoplasm
	Mitochondrial/0.92
	-

	CNE01390
	-
	Elsewhere/0.99
	-

	CND03890
	-
	Mitochondrial/0.60
	-

	CNF00730
	Mitochondrion/Cytoplasm
	Mitochondrial/0.65
	Cytoplasm

	CNB00480
	Cytoplasm
	Mitochondrial/0.91
	Mitochondrial

	CNB00380
	Mitochondrion
	Possibly Mitochondrial/0.29
	-

	CND05490
	Cytosol
	Elsewhere/0.99
	-

	CNB00900
	Cytoplasm
	Mitochondrial/0.94
	Cytoplasm

	CND04250
	-
	Mitochondrial/0.69
	Cytosol

	CNA00060
	-
	Mitochondrial/0.94
	-

	CNE04140
	Mitochondrion
	Mitochondrial/0.82
	Mitochondrial

	CNB01880
	Cytosol
	Mitochondrial/0.83
	Cytosol

	CNM01290
	-
	Elsewhere/0.99
	-

	CNA02290
	-
	Elsewhere/0.99
	-

	CNN01660
	Mitochondrion
	Mitochondrial/0.87
	Cytosol

	CNI03160
	Cytosol
	Mitochondrial/0.90
	Cytosol

	CNG01310
	Mitochondrion
	Elsewhere/0.99
	Mitochondrion

	CNB05640
	-
	Mitochondrial/0.90
	Cytoplasm

	CNC06400
	Cytosol/Mitochondrion
	Mitochondrial/0.95
	-

	CNC03850
	-
	Mitochondrial/0.99
	Cytoplasm

	CNJ02270
	-
	Elsewhere/0.99
	Cytoplasm

	CNC06600
	Mitochondrion matrix
	Elsewhere/0.96
	Cytoplasm

	CNJ03200
	Cytosol/Mitochondrion
	Mitochondrial/0.66
	Cytosol

	CNJ00430
	Cytoplasm
	Mitochondrial/0.90
	Cytoplasm





APPENDIX C: SINGLE-GENE DELETION LIST

	Gene
	grRatio
	grRateKO
	HasEffect
	Gene Essentiality

	CNB02660
	1,0000
	0,3940
	FALSE
	-

	CNH01400
	1,0000
	0,3940
	FALSE
	-

	CNG01480
	0,9996
	0,3939
	TRUE
	-

	CNN00260
	1,0000
	0,3940
	FALSE
	-

	CNB04050
	0,9518
	0,3751
	TRUE
	-

	CNJ01080
	0,8635
	0,3403
	TRUE
	-

	CNA00470
	0,9996
	0,3939
	TRUE
	-

	CNB00300
	1,0000
	0,3940
	FALSE
	-

	CNC01860
	1,0000
	0,3940
	FALSE
	-

	CNE05000
	0,8635
	0,3403
	TRUE
	-

	CNF03160
	1,0000
	0,3940
	FALSE
	-

	CNI00320
	1,0000
	0,3940
	FALSE
	-

	CNG02220
	0,6402
	0,2523
	TRUE
	-

	CNK00280
	0,6402
	0,2523
	TRUE
	-

	CNC00160
	1,0000
	0,3940
	FALSE
	-

	CNE00040
	1,0000
	0,3940
	FALSE
	-

	CNE05250
	1,0000
	0,3940
	FALSE
	-

	CNI03590
	0,9996
	0,3939
	TRUE
	-

	CNC03080
	0,6505
	0,2563
	TRUE
	-

	CNC02450
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ01360
	0,9996
	0,3939
	TRUE
	-

	CND02450
	0,9775
	0,3852
	TRUE
	-

	CND05840
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF04450
	0,9775
	0,3852
	TRUE
	-

	CNL05600
	0,9775
	0,3852
	TRUE
	-

	CNA07740
	0,9996
	0,3939
	TRUE
	-

	CNJ00950
	0,9996
	0,3939
	TRUE
	-

	CNL05070
	0,9996
	0,3939
	TRUE
	-

	CNE00710
	1,0000
	0,3940
	FALSE
	-

	CNG00600
	1,0000
	0,3940
	FALSE
	-

	CNM01690
	0,9996
	0,3939
	TRUE
	-

	CNC05140
	1,0000
	0,3940
	FALSE
	-

	CNK02940
	1,0000
	0,3940
	FALSE
	-

	CNF00650
	0,9992
	0,3937
	TRUE
	-

	CNC03960
	1,0000
	0,3940
	FALSE
	-

	CNE03570
	1,0000
	0,3940
	FALSE
	-

	CNL05450
	1,0000
	0,3940
	FALSE
	-

	CNF03940
	0,9996
	0,3939
	TRUE
	-

	CNG03100
	0,9996
	0,3939
	TRUE
	-

	CNG03490
	0,9996
	0,3939
	TRUE
	-

	CNC01700
	0,8517
	0,3356
	TRUE
	-

	CNA07260
	0,9601
	0,3783
	TRUE
	-

	CNG02080
	0,9601
	0,3783
	TRUE
	-

	CNB00990
	0,9554
	0,3765
	TRUE
	-

	CNB01730
	0,9577
	0,3774
	TRUE
	-

	CNB04090
	0,9981
	0,3933
	TRUE
	-

	CNA04610
	1,0000
	0,3940
	FALSE
	-

	CNJ02060
	1,0000
	0,3940
	FALSE
	-

	CND02620
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA00510
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ00800
	0,9996
	0,3939
	TRUE
	-

	CNN01030
	0,9048
	0,3565
	TRUE
	-

	CNJ01430
	0,9996
	0,3939
	TRUE
	-

	CNN01220
	0,9996
	0,3939
	TRUE
	-

	CNC00400
	0,9996
	0,3939
	TRUE
	-

	CNG03280
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND03390
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNK01050
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND00940
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA06630
	0,9982
	0,3933
	TRUE
	-

	CND05060
	0,9910
	0,3905
	TRUE
	-

	CNK03170
	0,9964
	0,3926
	TRUE
	-

	CNG02440
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNN00430
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE03100
	1,0000
	0,3940
	FALSE
	-

	CNK00070
	1,0000
	0,3940
	FALSE
	-

	CNA01160
	0,9996
	0,3939
	TRUE
	-

	CNB04710
	0,9996
	0,3939
	TRUE
	-

	CNL06460
	0,9996
	0,3939
	TRUE
	-

	CNC03700
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE04820
	0,9996
	0,3939
	TRUE
	-

	CNA01050
	1,0000
	0,3940
	FALSE
	-

	CNA02580
	1,0000
	0,3940
	FALSE
	-

	CNC06670
	1,0000
	0,3940
	FALSE
	-

	CNG00100
	1,0000
	0,3940
	FALSE
	-

	CNH02960
	1,0000
	0,3940
	FALSE
	-

	CNJ01090
	1,0000
	0,3940
	FALSE
	-

	CNK02880
	1,0000
	0,3940
	FALSE
	-

	CNH03870
	0,9996
	0,3939
	TRUE
	-

	CNA08060
	0,9996
	0,3939
	TRUE
	-

	CNI03630
	0,9996
	0,3939
	TRUE
	-

	CNI02370
	0,9996
	0,3939
	TRUE
	-

	CNH00170
	0,9996
	0,3939
	TRUE
	-

	CNC03020
	0,9996
	0,3939
	TRUE
	-

	CNA08050
	1,0000
	0,3940
	FALSE
	-

	CNC04180
	1,0000
	0,3940
	FALSE
	-

	CNI02060
	0,9996
	0,3939
	TRUE
	-

	CNB04330
	1,0000
	0,3940
	FALSE
	-

	CNM00610
	1,0000
	0,3940
	FALSE
	-

	CNC01940
	1,0000
	0,3940
	FALSE
	-

	CNH00070
	1,0000
	0,3940
	FALSE
	-

	CNH00540
	1,0000
	0,3940
	FALSE
	-

	CNH03090
	1,0000
	0,3940
	FALSE
	-

	CNL04310
	1,0000
	0,3940
	FALSE
	-

	CNB03650
	1,0000
	0,3940
	FALSE
	-

	CNM00620
	1,0000
	0,3940
	FALSE
	-

	CNA06760
	1,0000
	0,3940
	FALSE
	-

	CNM00600
	1,0000
	0,3940
	FALSE
	-

	CNF00610
	1,0000
	0,3940
	FALSE
	-

	CNH01310
	1,0000
	0,3940
	FALSE
	-

	CNK00060
	0,9996
	0,3939
	TRUE
	-

	CNN00140
	1,0000
	0,3940
	FALSE
	-

	CNH03170
	0,9996
	0,3939
	TRUE
	-

	CND02060
	1,0000
	0,3940
	FALSE
	-

	CNF03900
	1,0000
	0,3940
	FALSE
	-

	CNJ01840
	0,9996
	0,3939
	TRUE
	-

	CNF02180
	0,9996
	0,3939
	TRUE
	-

	CNE04370
	0,9996
	0,3939
	TRUE
	-

	CNE04360
	0,9996
	0,3939
	TRUE
	-

	CNC00660
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC05280
	0,9997
	0,3939
	TRUE
	-

	CNC03600
	1,0000
	0,3940
	FALSE
	-

	CNH00460
	1,0000
	0,3940
	FALSE
	-

	CNI02410
	1,0000
	0,3940
	FALSE
	-

	CNI00240
	0,9996
	0,3939
	TRUE
	-

	CNK00550
	0,9996
	0,3939
	TRUE
	-

	CNA04700
	0,9996
	0,3939
	TRUE
	-

	CNA05060
	1,0000
	0,3940
	FALSE
	-

	CNJ01190
	1,0000
	0,3940
	FALSE
	-

	CNN01450
	0,9755
	0,3844
	TRUE
	-

	CNM01080
	1,0000
	0,3940
	FALSE
	-

	CNM01090
	1,0000
	0,3940
	FALSE
	-

	CNI00710
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNG00320
	0,9996
	0,3939
	TRUE
	-

	CNF02530
	0,9996
	0,3939
	TRUE
	-

	CNA00890
	0,9996
	0,3939
	TRUE
	-

	CNA06310
	0,9996
	0,3939
	TRUE
	-

	CNC03860
	0,9996
	0,3939
	TRUE
	-

	CNC05080
	1,0000
	0,3940
	FALSE
	-

	CNG02670
	1,0000
	0,3940
	FALSE
	-

	CNC00210
	0,9996
	0,3939
	TRUE
	-

	CNC05660
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND06110
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND02520
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA00300
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA01070
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC02410
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ00460
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND03020
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNB03100
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA08290
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA05010
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF03720
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC04470
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNM00360
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE00270
	1,0000
	0,3940
	FALSE
	-

	CNM00800
	1,0000
	0,3940
	FALSE
	-

	CNC01780
	0,9996
	0,3939
	TRUE
	-

	CNI04030
	0,9996
	0,3939
	TRUE
	-

	CNK00940
	0,9996
	0,3939
	TRUE
	-

	CNA01250
	0,9996
	0,3939
	TRUE
	-

	CND01210
	0,9996
	0,3939
	TRUE
	-

	CNA05160
	1,0000
	0,3940
	FALSE
	-

	CNB00330
	0,2960
	0,1166
	TRUE
	-

	CNB04580
	0,2960
	0,1166
	TRUE
	-

	CNC00990
	0,2960
	0,1166
	TRUE
	-

	CNC03840
	1,0000
	0,3940
	FALSE
	-

	CNC05260
	0,2960
	0,1166
	TRUE
	-

	CNC05720
	0,2960
	0,1166
	TRUE
	-

	CND00340
	0,2960
	0,1166
	TRUE
	-

	CND01180
	0,2960
	0,1166
	TRUE
	-

	CND03280
	0,2960
	0,1166
	TRUE
	-

	CNE00750
	0,2960
	0,1166
	TRUE
	-

	CNF00570
	0,2960
	0,1166
	TRUE
	-

	CNF02280
	0,2960
	0,1166
	TRUE
	-

	CNA02690
	0,9996
	0,3939
	TRUE
	-

	CNA04290
	0,9996
	0,3939
	TRUE
	-

	CNA05420
	0,9996
	0,3939
	TRUE
	-

	CNA06920
	0,9996
	0,3939
	TRUE
	-

	CNC00590
	0,9996
	0,3939
	TRUE
	-

	CNC06660
	0,9996
	0,3939
	TRUE
	-

	CND02320
	0,9996
	0,3939
	TRUE
	-

	CNE02210
	0,9996
	0,3939
	TRUE
	-

	CNF01900
	0,9996
	0,3939
	TRUE
	-

	CNF02860
	0,9996
	0,3939
	TRUE
	-

	CNI01180
	0,9996
	0,3939
	TRUE
	-

	CNJ02380
	0,9996
	0,3939
	TRUE
	-

	CNK03340
	0,9996
	0,3939
	TRUE
	-

	CNA06950
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND02630
	0,9996
	0,3939
	TRUE
	-

	CNB03500
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC05480
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF01340
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNG02210
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNK03240
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNL04890
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNN01330
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC02900
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND04430
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE02310
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF00630
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF03560
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNG00860
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH02740
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNL04470
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNL05510
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA07650
	0,9996
	0,3939
	TRUE
	-

	CND04410
	1,0000
	0,3940
	FALSE
	-

	CNE00210
	0,5251
	0,2069
	TRUE
	-

	CNA03530
	0,5477
	0,2158
	TRUE
	-

	CNB00800
	0,5477
	0,2158
	TRUE
	-

	CNG03480
	0,5477
	0,2158
	TRUE
	-

	CNI03270
	0,5477
	0,2158
	TRUE
	-

	CNJ00140
	0,9996
	0,3939
	TRUE
	-

	CNA04370
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA05800
	1,0000
	0,3940
	FALSE
	-

	CNC04300
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND00700
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC04420
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNG00550
	0,9996
	0,3939
	TRUE
	-

	CNH01900
	0,9996
	0,3939
	TRUE
	-

	CND03570
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND00180
	0,9996
	0,3939
	TRUE
	-

	CNM00950
	0,9996
	0,3939
	TRUE
	-

	CNJ01640
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC02690
	0,9996
	0,3939
	TRUE
	-

	CND00530
	0,9996
	0,3939
	TRUE
	-

	CNG01490
	0,9673
	0,3812
	TRUE
	-

	CNC04430
	1,0000
	0,3940
	FALSE
	-

	CNF02250
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA06020
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNB03150
	1,0000
	0,3940
	FALSE
	-

	CNC05950
	0,9996
	0,3939
	TRUE
	-

	CNC04700
	0,9996
	0,3939
	TRUE
	-

	CNN00440
	0,9996
	0,3939
	TRUE
	-

	CNC04140
	0,9996
	0,3939
	TRUE
	-

	CNI03300
	0,9996
	0,3939
	TRUE
	-

	CNE02500
	0,9996
	0,3939
	TRUE
	-

	CNG03070
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND05020
	0,9996
	0,3939
	TRUE
	-

	CNA06790
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE02610
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF00290
	1,0794
	0,4253
	TRUE
	-

	CND04800
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNI01960
	0,9996
	0,3939
	TRUE
	-

	CND03360
	0,9996
	0,3939
	TRUE
	-

	CNG03670
	0,9996
	0,3939
	TRUE
	-

	CNE03330
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNK02580
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF04020
	0,9996
	0,3939
	TRUE
	-

	CNF01260
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA03000
	0,9996
	0,3939
	TRUE
	-

	CNK02180
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNK03420
	0,8190
	0,3227
	TRUE
	-

	CNA04240
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNN00990
	0,9996
	0,3939
	TRUE
	-

	CNC03570
	0,9996
	0,3939
	TRUE
	-

	CNN02130
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNB01210
	0,9996
	0,3939
	TRUE
	-

	CNH02400
	1,0000
	0,3940
	FALSE
	-

	CNH01930
	0,9996
	0,3939
	TRUE
	-

	CNL04030
	0,9996
	0,3939
	TRUE
	-

	CNI03560
	0,9996
	0,3939
	TRUE
	-

	CNA00670
	1,0000
	0,3940
	FALSE
	-

	CNA00680
	1,0000
	0,3940
	FALSE
	-

	CNC07070
	1,0000
	0,3940
	FALSE
	-

	CNE03380
	0,9996
	0,3939
	TRUE
	-

	CNC04750
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNI02420
	0,9996
	0,3939
	TRUE
	-

	CNF03210
	0,9996
	0,3939
	TRUE
	-

	CND00740
	0,9996
	0,3939
	TRUE
	-

	CNK00380
	0,9996
	0,3939
	TRUE
	-

	CNB04600
	1,0000
	0,3940
	FALSE
	-

	CNJ00690
	1,0000
	0,3940
	FALSE
	-

	CND02340
	0,9996
	0,3939
	TRUE
	-

	CNA05110
	0,9996
	0,3939
	TRUE
	-

	CNA07120
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA06000
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND01050
	1,0000
	0,3940
	FALSE
	-

	CNM01170
	1,0000
	0,3940
	FALSE
	-

	CNC04130
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNG03730
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNL06550
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF00400
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE02570
	1,0000
	0,3940
	FALSE
	-

	CNC00220
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNM01430
	0,9996
	0,3939
	TRUE
	-

	CNC04630
	1,0000
	0,3940
	TRUE
	-

	CNF01210
	0,9996
	0,3939
	TRUE
	-

	CNJ01230
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNG02150
	0,9996
	0,3939
	TRUE
	-

	CNE02040
	1,0000
	0,3940
	FALSE
	-

	CNE02100
	1,0000
	0,3940
	FALSE
	-

	CNC04940
	0,9996
	0,3939
	TRUE
	-

	CNA05950
	0,9996
	0,3939
	TRUE
	-

	CNF004020
	0,9996
	0,3939
	TRUE
	-

	CNB00950
	1,0000
	0,3940
	TRUE
	-

	CNH02430
	0,9996
	0,3939
	TRUE
	-

	CNF01380
	0,9996
	0,3939
	TRUE
	-

	CNB01250
	1,0000
	0,3940
	FALSE
	-

	CNC05450
	1,0000
	0,3940
	FALSE
	-

	CNH00920
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNL05470
	0,9788
	0,3857
	TRUE
	-

	CNI00900
	0,9996
	0,3939
	TRUE
	-

	CND02040
	0,9996
	0,3939
	TRUE
	-

	CNH03700
	1,0000
	0,3940
	FALSE
	-

	CNL03700
	1,0000
	0,3940
	FALSE
	-

	CNJ02910
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND02900
	0,9996
	0,3939
	TRUE
	-

	CNC02760
	0,9996
	0,3939
	TRUE
	-

	CNI00210
	0,9996
	0,3939
	TRUE
	-

	CNA07520
	0,9996
	0,3939
	TRUE
	-

	CNH00670
	0,9996
	0,3939
	TRUE
	-

	CNI00380
	0,9996
	0,3939
	TRUE
	-

	CNE02390
	1,0000
	0,3940
	TRUE
	-

	CNA06290
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA06170
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNN01730
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC07110
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ00410
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNM00900
	1,0000
	0,3940
	FALSE
	-

	CNA07130
	0,9996
	0,3939
	TRUE
	-

	CNB00220
	1,0000
	0,3940
	FALSE
	-

	CNC05930
	1,0000
	0,3940
	FALSE
	-

	CNL05050
	1,0000
	0,3940
	FALSE
	-

	CNL06690
	1,0000
	0,3940
	FALSE
	-

	CNN00040
	1,0000
	0,3940
	FALSE
	-

	CNE00330
	1,0000
	0,3940
	FALSE
	-

	CNF01770
	1,0000
	0,3940
	FALSE
	-

	CNG00410
	1,0000
	0,3940
	FALSE
	-

	CNC04350
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC01070
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNB04260
	0,9996
	0,3939
	TRUE
	-

	CNC04680
	0,9996
	0,3939
	TRUE
	-

	CNG01110
	0,9996
	0,3939
	TRUE
	-

	CNL05890
	0,9996
	0,3939
	TRUE
	-

	CNK01420
	0,9996
	0,3939
	TRUE
	-

	CNA02250
	1,0000
	0,3940
	FALSE
	-

	CNJ01880
	1,0000
	0,3940
	FALSE
	-

	CNI02030
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA02450
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ02040
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNI02930
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNB01150
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH02520
	0,9996
	0,3939
	TRUE
	-

	CNC01220
	0,9996
	0,3939
	TRUE
	-

	CNL04980
	0,9996
	0,3939
	TRUE
	-

	CND00240
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ02520
	0,9996
	0,3939
	TRUE
	-

	CNK02310
	0,9996
	0,3939
	TRUE
	-

	CNA04060
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF00310
	1,0000
	0,3940
	FALSE
	-

	CNA00140
	0,9996
	0,3939
	TRUE
	-

	CNG01150
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNL05010
	0,9996
	0,3939
	TRUE
	-

	CNA01530
	0,9996
	0,3939
	TRUE
	-

	CNI02750
	0,9996
	0,3939
	TRUE
	-

	CNH02290
	0,9996
	0,3939
	TRUE
	-

	CNK02050
	0,9996
	0,3939
	TRUE
	-

	CNB00190
	0,9996
	0,3939
	TRUE
	-

	CNH03570
	0,9996
	0,3939
	TRUE
	-

	CNB03180
	1,0000
	0,3940
	FALSE
	-

	CNF04620
	1,0000
	0,3940
	FALSE
	-

	CNH03010
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNN00980
	0,9996
	0,3939
	TRUE
	-

	CNA03850
	0,9996
	0,3939
	TRUE
	-

	CNA04660
	0,9996
	0,3939
	TRUE
	-

	CNE02620
	0,9996
	0,3939
	TRUE
	-

	CNA04330
	0,9996
	0,3939
	TRUE
	-

	CNC01820
	0,9996
	0,3939
	TRUE
	-

	CNC01910
	0,9996
	0,3939
	TRUE
	-

	CNA03320
	0,9996
	0,3939
	TRUE
	-

	CNA02940
	0,9996
	0,3939
	TRUE
	-

	CND02030
	1,0000
	0,3940
	FALSE
	-

	CNI01990
	1,0000
	0,3940
	FALSE
	-

	CNA02570
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNN01460
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF02480
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH01530
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH01520
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA02270
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA04310
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND01200
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNM01770
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNK00580
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND03850
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC02540
	0,9996
	0,3939
	TRUE
	-

	CNG00170
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND06290
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA02370
	0,9996
	0,3939
	TRUE
	-

	CNG03020
	0,9996
	0,3939
	TRUE
	-

	CNH00530
	0,9996
	0,3939
	TRUE
	-

	CNL06240
	0,9996
	0,3939
	TRUE
	-

	CNH02450
	0,9996
	0,3939
	TRUE
	-

	CNC04890
	0,9996
	0,3939
	TRUE
	-

	CNL04880
	0,9997
	0,3939
	TRUE
	-

	CNF00740
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE04870
	0,9996
	0,3939
	TRUE
	-

	CNC03990
	0,9996
	0,3939
	TRUE
	-

	CNE01840
	1,0000
	0,3940
	FALSE
	-

	CNN02060
	1,0000
	0,3940
	FALSE
	-

	CND03500
	0,9996
	0,3939
	TRUE
	-

	CND01510
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND06120
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNB01460
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA07220
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH01620
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNB03030
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC04790
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ01670
	0,9996
	0,3939
	TRUE
	-

	CNG03030
	0,9996
	0,3939
	TRUE
	-

	CNJ02220
	0,9996
	0,3939
	TRUE
	-

	CND00950
	0,9996
	0,3939
	TRUE
	-

	CNJ01210
	0,9996
	0,3939
	TRUE
	-

	CNG04300
	0,9996
	0,3939
	TRUE
	-

	CNA07970
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND05120
	1,0000
	0,3940
	FALSE
	-

	CNL06640
	0,9996
	0,3939
	TRUE
	-

	CNB01990
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH02650
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNI00560
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA07880
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF03410
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNM00820
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNK03330
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE01830
	1,0000
	0,3940
	FALSE
	-

	CNN01560
	0,9996
	0,3939
	TRUE
	-

	CNE05310
	0,9996
	0,3939
	TRUE
	-

	CNN00350
	0,9996
	0,3939
	TRUE
	-

	CNJ00850
	0,9996
	0,3939
	TRUE
	-

	CNC05010
	1,0000
	0,3940
	FALSE
	-

	CND01560
	1,0000
	0,3940
	FALSE
	-

	CNG04350
	1,0000
	0,3940
	FALSE
	-

	CNA01640
	0,9996
	0,3939
	TRUE
	-

	CNC06790
	0,9996
	0,3939
	TRUE
	-

	CNE01560
	0,9996
	0,3939
	TRUE
	-

	CNK03020
	0,9996
	0,3939
	TRUE
	-

	CNB02790
	0,9996
	0,3939
	TRUE
	-

	CNB02610
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH03390
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH03380
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ00590
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA03810
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE02630
	0,9996
	0,3939
	TRUE
	-

	CNF03530
	0,9996
	0,3939
	TRUE
	-

	CNN02320
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA03300
	1,0000
	0,3940
	FALSE
	-

	CND00790
	1,0000
	0,3940
	FALSE
	-

	CNE03150
	1,0000
	0,3940
	FALSE
	-

	CNF00460
	1,0000
	0,3940
	FALSE
	-

	CNF00600
	1,0000
	0,3940
	FALSE
	-

	CNF04930
	1,0000
	0,3940
	FALSE
	-

	CNI03490
	1,0000
	0,3940
	FALSE
	-

	CNH03760
	0,9996
	0,3939
	TRUE
	-

	CND03580
	0,9996
	0,3939
	TRUE
	-

	CNF03620
	0,9996
	0,3939
	TRUE
	-

	CNG01720
	1,0000
	0,3940
	FALSE
	-

	CNI03860
	1,0000
	0,3940
	FALSE
	-

	CNK00840
	1,0000
	0,3940
	FALSE
	-

	CNC00050
	1,0000
	0,3940
	FALSE
	-

	CNH02270
	1,0000
	0,3940
	FALSE
	-

	CNE01130
	0,9996
	0,3939
	TRUE
	-

	CNF01520
	0,9996
	0,3939
	TRUE
	-

	CNF03220
	0,9996
	0,3939
	TRUE
	-

	CNM01890
	0,9996
	0,3939
	TRUE
	-

	CNM01050
	0,9996
	0,3939
	TRUE
	-

	CNG02560
	0,9996
	0,3939
	TRUE
	-

	CND03740
	0,9996
	0,3939
	TRUE
	-

	CNA07660
	1,0000
	0,3940
	FALSE
	-

	CNN02240
	1,0000
	0,3940
	FALSE
	-

	CND02800
	0,9996
	0,3939
	TRUE
	-

	CNC02160
	0,9996
	0,3939
	TRUE
	-

	CNA03380
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNH03840
	1,0000
	0,3940
	FALSE
	-

	CNL03840
	1,0000
	0,3940
	FALSE
	-

	CNL04710
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC01450
	1,0000
	0,3940
	FALSE
	-

	CNE02710
	1,0000
	0,3940
	FALSE
	-

	CNC06440
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC03110
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC05780
	0,9996
	0,3939
	TRUE
	-

	CNA00880
	0,9996
	0,3939
	TRUE
	-

	CNB03120
	0,9996
	0,3939
	TRUE
	-

	CND03330
	0,9996
	0,3939
	TRUE
	-

	CNE01740
	0,9996
	0,3939
	TRUE
	-

	CNG00610
	0,9996
	0,3939
	TRUE
	-

	CNI02140
	1,0000
	0,3940
	FALSE
	-

	CNA03760
	0,9996
	0,3939
	TRUE
	-

	CNA03790
	0,9996
	0,3939
	TRUE
	-

	CNC06500
	1,0000
	0,3940
	FALSE
	-

	CNK03360
	1,0000
	0,3940
	FALSE
	-

	CNC04820
	0,9996
	0,3939
	TRUE
	-

	CNN02250
	0,9996
	0,3939
	TRUE
	-

	CND04140
	0,9996
	0,3939
	TRUE
	-

	CNM00740
	1,0000
	0,3940
	FALSE
	-

	CNM00890
	1,0000
	0,3940
	FALSE
	-

	CNH00510
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA01100
	0,9996
	0,3939
	TRUE
	-

	CNC02480
	0,9996
	0,3939
	TRUE
	-

	CNC04310
	1,0000
	0,3940
	FALSE
	-

	CNC04320
	1,0000
	0,3940
	FALSE
	-

	CND05920
	1,0000
	0,3940
	FALSE
	-

	CNE01480
	1,0000
	0,3940
	FALSE
	-

	CND06200
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNG04250
	0,0000
	0,0000
	TRUE
	Essential Gene

	CND04180
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNM00920
	0,9996
	0,3939
	TRUE
	-

	CNI02000
	0,9996
	0,3939
	TRUE
	-

	CNI01400
	0,9996
	0,3939
	TRUE
	-

	CNA04100
	0,9996
	0,3939
	TRUE
	-

	CND01860
	1,0000
	0,3940
	FALSE
	-

	CNG00040
	1,0000
	0,3940
	FALSE
	-

	CND00990
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC04600
	0,9996
	0,3939
	TRUE
	-

	CND04080
	0,9996
	0,3939
	TRUE
	-

	CNC04910
	0,9996
	0,3939
	TRUE
	-

	CNF04050
	0,9996
	0,3939
	TRUE
	-

	CNM01260
	0,9996
	0,3939
	TRUE
	-

	CNG02480
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ02200
	0,9996
	0,3939
	TRUE
	-

	CNF04740
	0,9996
	0,3939
	TRUE
	-

	CNH03460
	0,9997
	0,3939
	TRUE
	-

	CNA08270
	0,9996
	0,3939
	TRUE
	-

	CNA07210
	0,9996
	0,3939
	TRUE
	-

	CNC07020
	0,9996
	0,3939
	TRUE
	-

	CNG00270
	0,9996
	0,3939
	TRUE
	-

	CNF02820
	0,9996
	0,3939
	TRUE
	-

	CND02910
	0,9996
	0,3939
	TRUE
	-

	CNH00560
	0,9996
	0,3939
	TRUE
	-

	CNB03230
	0,9996
	0,3939
	TRUE
	-

	CNE04480
	1,0000
	0,3940
	FALSE
	-

	CNE04490
	1,0000
	0,3940
	FALSE
	-

	CND01740
	0,9996
	0,3939
	TRUE
	-

	CNI01040
	0,9996
	0,3939
	TRUE
	-

	CNA05370
	0,9996
	0,3939
	TRUE
	-

	CNF03780
	1,0000
	0,3940
	FALSE
	-

	CNI02230
	1,0000
	0,3940
	FALSE
	-

	CNN01010
	0,9996
	0,3939
	TRUE
	-

	CNI03610
	0,9996
	0,3939
	TRUE
	-

	CND02510
	0,9996
	0,3939
	TRUE
	-

	CNA08110
	0,9996
	0,3939
	TRUE
	-

	CNC06950
	0,9996
	0,3939
	TRUE
	-

	CNH02910
	0,9996
	0,3939
	TRUE
	-

	CNF03470
	0,9996
	0,3939
	TRUE
	-

	CNH03280
	0,9773
	0,3851
	TRUE
	-

	CNL06020
	0,9996
	0,3939
	TRUE
	-

	CND02080
	0,9996
	0,3939
	TRUE
	-

	CNA08130
	1,0000
	0,3940
	FALSE
	-

	CNC02850
	1,0000
	0,3940
	FALSE
	-

	CNN00460
	0,9996
	0,3939
	TRUE
	-

	CNA06700
	0,9996
	0,3939
	TRUE
	-

	CNE04900
	0,9996
	0,3939
	TRUE
	-

	CNL05860
	0,9996
	0,3939
	TRUE
	-

	CNG00590
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNJ01940
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA05725
	0,9996
	0,3939
	TRUE
	-

	CNM01720
	0,9996
	0,3939
	TRUE
	-

	CNG00130
	0,9996
	0,3939
	TRUE
	-

	CNI03710
	0,9996
	0,3939
	TRUE
	-

	CNB03600
	0,9996
	0,3939
	TRUE
	-

	CNO01170
	0,9996
	0,3939
	TRUE
	-

	CNE00560
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNF02630
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC06150
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNC05850
	0,9996
	0,3939
	TRUE
	-

	CNH03810
	1,0000
	0,3940
	FALSE
	-

	CNL03810
	1,0000
	0,3940
	FALSE
	-

	CNG04160
	0,9996
	0,3939
	TRUE
	-

	CNA05500
	0,9996
	0,3939
	TRUE
	-

	CNL04250
	0,9996
	0,3939
	TRUE
	-

	CNI03770
	0,9996
	0,3939
	TRUE
	-

	CNH01070
	0,9996
	0,3939
	TRUE
	-

	CNI02330
	1,0000
	0,3940
	FALSE
	-

	CNI02350
	1,0000
	0,3940
	FALSE
	-

	CNF00320
	0,9996
	0,3939
	TRUE
	-

	CNG01890
	0,9996
	0,3939
	TRUE
	-

	CNI01200
	0,9996
	0,3939
	TRUE
	-

	CNK02550
	0,9996
	0,3939
	TRUE
	-

	CNC03970
	0,9996
	0,3939
	TRUE
	-

	CNA07780
	0,9996
	0,3939
	TRUE
	-

	CNL05000
	0,9996
	0,3939
	TRUE
	-

	CNN00570
	0,9996
	0,3939
	TRUE
	-

	CNF02330
	0,9996
	0,3939
	TRUE
	-

	CND05630
	0,9996
	0,3939
	TRUE
	-

	CNC04810
	0,9996
	0,3939
	TRUE
	-

	CNE01880
	0,9996
	0,3939
	TRUE
	-

	CNE03180
	0,9996
	0,3939
	TRUE
	-

	CNA02840
	1,0000
	0,3940
	FALSE
	-

	CND00480
	1,0000
	0,3940
	FALSE
	-

	CNC04050
	0,9996
	0,3939
	TRUE
	-

	CNG03935
	1,0000
	0,3940
	FALSE
	-

	CNI03060
	1,0000
	0,3940
	FALSE
	-

	CNA02260
	0,9996
	0,3939
	TRUE
	-

	CNB00630
	0,9996
	0,3939
	TRUE
	-

	CNF03970
	0,9996
	0,3939
	TRUE
	-

	CNC00800
	0,9996
	0,3939
	TRUE
	-

	CNB04920
	0,9996
	0,3939
	TRUE
	-

	CNG00050
	0,9996
	0,3939
	TRUE
	-

	CNC04040
	0,9996
	0,3939
	TRUE
	-

	CNA05730
	0,9996
	0,3939
	TRUE
	-

	CNG02175
	0,9996
	0,3939
	TRUE
	-

	CNC04840
	0,9996
	0,3939
	TRUE
	-

	CNH02620
	1,0000
	0,3940
	FALSE
	-

	CNL06050
	0,9996
	0,3939
	TRUE
	-

	CNB00030
	0,9996
	0,3939
	TRUE
	-

	CNA03580
	0,9996
	0,3939
	TRUE
	-

	CNC02250
	0,9996
	0,3939
	TRUE
	-

	CNK02510
	0,9996
	0,3939
	TRUE
	-

	CNE00980
	0,9996
	0,3939
	TRUE
	-

	CNG03820
	0,9996
	0,3939
	TRUE
	-

	CNF01700
	0,9996
	0,3939
	TRUE
	-

	CNL04740
	0,9996
	0,3939
	TRUE
	-

	CNL06740
	0,9996
	0,3939
	TRUE
	-

	CNF00750
	0,9996
	0,3939
	TRUE
	-

	CNF01050
	0,9996
	0,3939
	TRUE
	-

	CNA00150
	1,0000
	0,3940
	FALSE
	-

	CNF00970
	1,0000
	0,3940
	FALSE
	-

	CNF04830
	0,9996
	0,3939
	TRUE
	-

	CNM00100
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNL04950
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNA02550
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNE04510
	0,0000
	0,0000
	TRUE
	Essential Gene

	CNI00090
	0,9996
	0,3939
	TRUE
	-

	CND04630
	0,9996
	0,3939
	TRUE
	-

	CND03690
	0,9996
	0,3939
	TRUE
	-

	CNG03990
	1,0000
	0,3940
	FALSE
	-

	CNL05500
	1,0000
	0,3940
	FALSE
	-

	CNB03860
	0,9996
	0,3939
	TRUE
	-

	CNA03210
	0,9996
	0,3939
	TRUE
	-

	CNF00070
	0,9996
	0,3939
	TRUE
	-

	CNK01030
	0,9996
	0,3939
	TRUE
	-

	CNA00740
	0,9996
	0,3939
	TRUE
	-

	CNF02520
	0,9996
	0,3939
	TRUE
	-

	CND06300
	1,0000
	0,3940
	FALSE
	-

	CNG00400
	1,0000
	0,3940
	FALSE
	-

	CNK02350
	0,9996
	0,3939
	TRUE
	-

	CNE01390
	0,9996
	0,3939
	TRUE
	-

	CND03890
	0,9996
	0,3939
	TRUE
	-

	CNF00730
	0,9996
	0,3939
	TRUE
	-

	CNB00480
	0,9996
	0,3939
	TRUE
	-

	CNB00380
	1,0000
	0,3940
	FALSE
	-

	CND05490
	1,0000
	0,3940
	FALSE
	-

	CNB00900
	0,9996
	0,3939
	TRUE
	-

	CND04250
	0,9996
	0,3939
	TRUE
	-

	CNA00060
	0,9996
	0,3939
	TRUE
	-

	CNE04140
	0,9996
	0,3939
	TRUE
	-

	CNB01880
	0,9996
	0,3939
	TRUE
	-

	CNM01290
	0,9996
	0,3939
	TRUE
	-

	CNA02290
	0,9996
	0,3939
	TRUE
	-

	CNN01660
	0,9996
	0,3939
	TRUE
	-

	CNI03160
	0,9996
	0,3939
	TRUE
	-

	CNG01310
	0,9996
	0,3939
	TRUE
	-

	CNB05640
	0,9996
	0,3939
	TRUE
	-

	CNC06400
	0,9996
	0,3939
	TRUE
	-

	CNC03850
	0,9996
	0,3939
	TRUE
	-

	CNJ02270
	0,9996
	0,3939
	TRUE
	-

	CNC06600
	0,9996
	0,3939
	TRUE
	-

	CNJ03200
	0,9996
	0,3939
	TRUE
	-

	CNJ00430
	0,9996
	0,3939
	TRUE
	-



