Supplementary Information of Model 1
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Supplementary Table S1: Differential equations of the kinetic model

Equations
dCGlu = —r
dt !
dCgep —
dt 1 2
dCrep
—— =Tn—r+tr
dt 2 3 19
dCrep _
dt 3 19 4
dCppap - —
dt 4 5
dCgap
—— =N trs—r
dt 4 5 6
dCpgp - —
dt 6 7
4Cope _ .
dt 7 8 9
dCpyp -
dt 9 10
dCPSeT = 7 — T — T
dt 10 11 13
dCSer = e — 1, — T
dt 13 14 20
dCous _ S
dt 14 15
dt 15 16 21
dCCystate - e —7
dt 11 12
dcCSD =1, —r
dt 16 17
dCTaurine

at = 1y, + 117 — 115 (Optional)

The C represents the concentration (mM) of each metabolite shown as subscript. The » represents

the rate (mmol/mg/min) of each reaction shown as subscript.




Supplementary Table S2: Rate equations of the kinetic model

Reaction = Rate equation Reference
TpTS
v . Cextracellular . CPEP
PTS (Rl) _ max_PTS GLC CPYR 1
- Cpep tracellul traceltular , CPEP nggs
(Km_PTS_al t Kmprsaz ¢ F Kmprs.as - Core 7 + Cope 5 ) "\ R s cer
Crep
Vmax_PGI ) (CG6P K
Toa = eq_PGI
—
C C !
PGI (R2) Ko porger | 1+ F6P = + e 6PG + Coep
- Ko pal pep - (1 + 6PG ) m_PGI_G6P_6PGinh
- K _PGI_F6P_6PGinh
r _ Vinax_PFK ° CFepnPFK *Carp
PFK =
PFK (R3) (Km_PFK_FGPnPFK + CFepnPFK) ' (Km_PFK_ATP + CATP) 2
FBA (R4 1.2
(R4) v c.. _ Ceap * Cpuap
max_FBA FBP Keq FBA

TFBA =
K rBA Gapr " CoHap n K rBA_ DHAP " Coap " Crpp * Cgap + Cprap * Cgap

Keq rBA * Viif Keq rBA * Viif K rBa gap_inh  Keq rBA * Vbif

Km rBa FeP + Crpp +



Supplementary Table S2: Continued

TPI (R5) c 12
V. | c _ GAP
max_TPI ( DHAP Keq TPI)
e = Conr )
Km TP1 DHAP (1 + m) + Cpuap
GAPDH TGAPDH 1.2
(R6) v c .C _ Cpgp * CnapH
max_GAPDH GAP NAD Keq GAPDH
= C ) C
(K caross o (1+ o) + o) (Ko apon - (14 s 280 + o)
1,2
PGK Vv . (C . C _ Carp - C3PG)
(R7) max_PGK ADP DGP Keq_PGK

PGk =

C C
(Km_PGK_ADP : (1 t ATP ) + CADP) ' (Km_PGK_DGP . (1 t 3P4 ) + CDGP)
m_PGK_ATP m_PGK_3PG



Supplementary Table S2: Continued

Reaction = Rate equation and its parameters Reference
C

kcat pepn " Et_pepH .ﬁgim

PGDH TpGDH = C Corr —C 3
(1 + L) . (1 + 3PG + PHP )
(R9) Ki pepH ser Kin_pepu 3prc ~ Km_pepu pup
C

Keat psar * Ee psar " P:l{:PHP
PSAT rpSAT = C _C = 3
(R10) Km_psar_ pser = Km_psar_pup

Viax_cs * Cpser

Tcs = — M-M

CS (R11) Km_cs_pser T Cpser .
equation

CSAD_I . _ Vmax_CSAD_l ) Ccystate M-M
(R12) CSAD.1 — equation

CCSA
Km_CSAD_cystate ) (1 + K. + Ccystate
i_CSAD_CSA



Supplementary Table S2: Continued

PSP 3

k -E . CPSer
(R13) _ eatPSP PSP K e psp_pser
Tpsp = (

C C
1+ PSer + Ser )
Km_PSP_PSer Km_PSP_Ser

4
SAT r _ Vmax_SAT * Cser * Caccon
(R14) SAT Ce Cc
Km_SAT_ACCoA ' CSer ' (1 + %) + Km_SAT_Ser ' CAcCoA ' (1 + %) + CSer ' CAcCoA
iI_SAT_Cys1 i_SAT_Cys2
OASS I Vimax_oass * Coas !
(R15) OASS CCys Ki_OASS_sulfide ) CCys Km_OASS_sulfide
Km_oass.oas "1+ e .. )t Coas (1 +—F —
i_OASS_Cys i_OASS_Cys sulfide sulfide
CDO1 . _ Vmax_CDOl ' CCys M-M
(R16) cpot Km_cpo1cys + Ceys equation
CSAD_2 _ Vax_csap_2 " Ccsa M-M
(R17) Tcsap2 =

Ce equation

. ystate q

K _csap_csa (1 o ) + Cesa
I_CSAD_cystate



Supplementary Table S2: Continued

Reaction Rate equation and its parameters Reference
C NEBPase—1
V FBPase ° EEF ) <1 + )
_ fax Km_FBPase_FBP Km_FBPase_FBP
TFBPase — C NFBPase
FBPase (R19) (1 + KL) + 2
m_FBPase_FBP
m_FBPase_PEP
Tauri r _ Vmax_TauD " Crau
aurine raup =
. w Km_TauD + CTau 5
Dioxygenase
(R18)
R8 g =4 Tpepy Estimate
1 )
R20 Ty = 2 Toar Estimate
R21 721 = Tcpo1 Estimate



Supplementary Table S3: Parameters of the Rate equations

Reaction Equation Parameter Value Unit  Source
PTS Glu>G6P K pTs a1 30823 mM !
K prs_az 0.01 mM !
Km pTs a3 245.3 !
K pTs_Gep 2.15 mM !
Nps 3.66 1 !
Vinax PTS 60000 mM Estimated
/h
C gicgraceuuzar optional MM
Cpp 2.67 mM !
Cpyr 2.67 mM !
Ceep 0/348* mM !
PGI G6P->F6P Keq par 0.1725 1 !
Km pci ger 29 mM
K pG1 rep 0266 mM !
Km _pG1_FéP_6PGinh 0.2 mM !
K _PGI_G6P_6PGinh 0.2 mM !
Vinax PGI 8352 mM ¢
/h
Ceop 0/348* mM !
Crep 0/060* mM '
Cepc 0808 mM !
PFK F6P->FBP K pFK Fep 0.13 mM 2
K PFK aTP 0.12 mM 2
NpEK 3.0 1
Vinax PFK 666 mM ¢
/h
Crep 0/060* mM
Carp 4.27 mM !

*: initial concentration/ steady-state concentration in physiological state



Supplementary Table S3: Continued

Reaction Equation Parameter Value Unit Source
FBA FBP->GAP+DHAP Keq rBA 0144 1 2
Km rBA_FBP 0.133 mM 12
K _rBA GaP 0.088 mM 1,2
K rBA DHAP 0.088 mM 12
Km FBA GaP_inn 0.6 mM 12
Vblf 2 1 12
Vinax FBA 7728 mM/h ?
Crpp 0/0272* mM 1
Ceap 0/0218* mM 1
CpHap 0/0167* mM !
™ DHAP=>GAP Keq_TPI 1.39 1 12
Km _tp1_pHAP 2.8 mM 12
Km tpP1 GaP 0.3 mM 1,2
Vimax_TpI 1680 mM/h °©
Cpuap 0/0.167* mM 1
Cap 0/0.218* mM 1
GAPDH GAP->PGP Keq cAPDH 0.63 1 >
Km cappH_gap 0.683 mM 12
Km cappu_pep 1.04 mM 12
*107°
Kin_caPDH_NAD 0.252 mM 2
Km_GAPDH_NADH 1.09 mM 1,2
Vax GAPDH 31212 mM/h °
Ceap 0/0218* mM 1
Cnap 1.47 oM !
Cpgp 0/0.008* mM !
CnapH 0.1 mM 1
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Supplementary Table S3: Continued

Reaction Equation Parameter Value Unit Source
oK PGP=3PG Keq P 1934.4 1 12
Km pok_app 0.185 mM 12
Km pck_arp 0.653 mM 2
K _pck_pep 0.0468 mM 12
K _pck _3pc 0.473 mM 12
Vinax PGK 57960 mM/h °©
Capp 0.595 oM !
Cpgp 0/0.008* mM !
Carp 4.27 mM 1
C3pg 0/213* mM
PGM 3PG>2PG Keq_PGM 0.188 1 12
Km_pem_spg 0.2 mM 12
K _poM_2pc 0.369 mM 1.2
Vinax_ pGM 39600 mM/h ¢
Cspg 0/213* mM !
Capg 0.399 mM 1
FGDH 3PG>PHP kcat pepH 1980 1/h 3
Et pepn 115 mM  ?
Kin_pepH_3pc 1.2 mM 3
Ki pGpH_ser 0.0038 mM 3
Km_pGpH_pHp 0.0032 mM 3
C3pg 0/213* mM !
Cser 0/49* mM 3
Cpup 0/06* mM 3
rsat PHP=>PSer kcat psar 6300 1/h 3
E¢ psar 0.1 mM 3
Ko _psar_pup 00015  mM °
K _psar_pser 0.0017 mM 3
Cpup 0/06* mM 3
Cpser 0/0.09* mM 3
Cs PSer->cystate K cs psER 6.2 mM  Estimated
Vmax cs 6.144 mM /h  Estimated
Cpser 0/0.09 * mM 3
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Supplementary Table S3: Continued

Reaction Equation Parameter Value Unit  Source
CSAD 1 Cystate> Tau K _csap_cystate 11.2 mM  Estimated
K; csap csa 3.6 mM  Estimated
Vinax CSAD 1 14.94 mM /h Estimated
Ccystate 0 mM
Cesa 0 mM
PSP PSer->Ser kcat psp 5148 1/h 3
E; psp 0.25 mM
Km_psp_pser 0.0015 mM
Kin_psp_ser 0.15 mM
Cpser 0/009* mM 3
Cser 0/49* mM 3
SAT Ser>0AS Km ST accoa 0.58 mM ¢
Ki sar_cys1 0.85 mM ¢
K sAT ser 19 mM ¢
Ki sar_cysz 15 mM ¢
Vinax SAT 72.2 mM /h Estimated
Cser 0/49* mM 3
Caccon 0.61 mM
Ceys 0/17* mM  Estimated
OASS OAS->Cys K 04ss.oas 4.8 mM 4
Ki 0ass_cys 8.6 mM ¢
Ki 04ss_suifide 0.011 mM ¢
K _oass_suifide 0.006 mM ¢
Vinax 0ASS 8660 mM/h °©
Coas 0/7* mM B
Ceys 0/1.7* mM  Estimated
Csuifide 0.005 mM
CDO1 Cys>CSD Km_cpo1_cys 13.6 mM  Estimated
Vinax cpo1 20.28 mM /h Estimated
Vinax cpo1 20.28 mM /h  Estimated
Ceys 0/17* mM  Estimated
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Supplementary Table S3: Continued

Reaction Equation Parameter Value Unit Source
CSAD 2 CSD->hypoTau Km_csap csa 3.6 mM  Estimated
Ki csap_cystate 11.2 mM  Estimated
Vinax CSAD 2 30.42 mM /h Estimated
Cesa 0 mM
FBPase FBP->F6P Ki FBPase rep  0.00892 mM
NFBPase 4 1 ?
Legpase 4000000 1 :
Km_FBPase_PEP 0.49 mM :
Vimax FBPase 7776 ~ mM/h °
Crgp 0/0272* mM '
Cpgp 2.67 mM !
Taurine Vinax_TauD 2.61 mM /h  Estimated
Dioxygenase K Taud 0.058 mM "
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