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I. TauCl Synthesis

Supplementary Table S1: Rat

e equations of the kinetic model

k«(m—m)
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Reaction | Equation Rate equation Source
MPO H202 225 Hocl P2 Taucl ke [Bwpol [Taw] 1€ 1y o |
k—3- [Tau] + [C1]
Vipo = 2
MPO [Cl]
K+1

Supplementary Table S2: Parameters of the Rate equations

Reaction  Parameter Value Unit Reference

MPO kq 3.3-107 M™1l.s71 1
k, 2.8-10° M™1l.s71 1

ks 3.3-107 M™1.g71 1

K 1.2 mM !

Evpo 1 mM 2

[Cl] 100 mM 2

[H,0,] 0.1 mM 2

[Tau] 25 mM !




I1.Innate ROS metabolic pathway
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Supplementary Table S3: Differential equations of the kinetic model

Equations®

d [glucose
8 I _p
dt

d [glucose — 6 — phosphate]
dt

=Ry 'Ny310p — Ry —R3°Ny310p

d [fructose — 6 — phosphate]
dt

=Ry —Nyp - Ryy

d [6p — gluconolactone |
dt

=R3"Ny310p — Ra
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dt

:R4+R7_R8
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=Rs-ns, —Rg
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Supplementary Table S4: Rate equations of the kinetic model

Reaction | Rate equation Reference
ni,p 1 3
1+ [ROS]p
Ngp . [ROS]p —p5*
% "TROS], + kp * 5
N4,3,10, [ROS], — P13,
p G1s10” ) 1310 | 4
[ROS]P + kP1,3,10
Rl V., = 61" kcat_hex
=
Khexa + (1 + Kn[i]si + Kh[i]Di) @
R2 V. = €2 " keatcpi " Kepip * [b] — €2 " Kear gpir " Kepip  [d]
, =
Kepi s Keprp (1 + KG[}}:]]GL,) + Keprp - [b] + Kepr s - [d]
R3 Ve = 3 Kears * (INADP]y,e — [NADPH]y,) - []
=
(Ks.a* K3 p + Kz, - [b]) (1 +%) + (Ks_p + [b]) - (INADP)sor — [NADPH],)_
R4’ _ €4 kcat4 ! [f]
* Ky r + [f]
RS . €s “Kears - (INADP),o; — [NADPH],) - [a]
° (Ks.ii*Ks.a+Ks 4+ [a]) - (INADP],o; — [NADPH],,)) + Ks ; * [a]_
R6 V. = €6 kcats ) [h]
®7 Keu+[h]
R7 Vo = 7 * Kear7  Kepp p - [gluconate]
=
K; r + [gluconate] - (1 + —[glulgj:gte] + %)
R8 Vg
_ eg " kears * ((INADP]yor — [NADPH] ) - [9]
NADPH],, d b
(Ko Koo + Ko - [91) - (1+L527Hm) o (aDPY,,, — (NADPHY,) - (K (14 gL+ gL
R9 V= €9 " Kearo * ([GSH]tor — [GSH],) - [NADPH]
o Ko i - [GSH],
2Ky y+[NADPH],, + ([GSH]¢o: — [GSH],) - ([NADPH]m + Koyt T)
R10 Ve - Vinax1o * [GSH], - [ROST,
(Kio.ip * Kro.0 + 2 Kigo * [ROS],) + [GSH], - (Kro_p + [ROS],)
R11

_ €11 " keae1n - [d]
H K1 p + [d]




Supplementary Table S5: Parameters of the Rate equations

Reaction Parameter | Value Unit Reference
R1 el 0.0053578 mM 3
ki,cat 38 s1
K1,A 0.032 mM
K1,Bi 0.0108 mM
K1,Di 0.160 mM
R2 ez 0.0037836 mM
k,catf 1000 s1
ko,cat,r 115.8 s1
K2,B 0.03 mM
K2,D 0.01 mM mM
K2,Gi 0.005 mM mM
R3 es 429%x10-*mM | mM
k3,cat 29651 s1
K3,B 0.040 mM mM
iK3,L 0.020 mM mM
K3,Mi 0.0171 mM mM
K3,il 0.009 mM mM
R4 e4 0.0040654 mM mM
ka,cat 9010s-1 s1
Ka,F 0.08 mM mM
R5 es 7.33x10-6 mM | mM
ks,cat 41s-1 s1
Ks,A 11 mM mM
Ks,L 0.00812 mM mM
KGs,il 0.00328 mM mM
R6 €6 0.0040008 mM | mM
ks,cat 192s-1 s—1
Ke,H 6.2 mM mM
R7 er 8.17x10*mM | mM
kr7,cat 9.3s 1. s—1
K7,R 0.34 mM mM
K7,Ri 2.3 mM mM
K7,Gi 6.9179 mM mM




Supplementary Table S5:Continue

Reaction | Parameter Value Unit Reference
R8 es 2.06775x10~*mM | mM 3
ks,cat 9s-1 s1
Ks,G 0.019 mM mM
Ks,L 0.056 mM mM
Ks,Bi 6.85 mM mM
Ks,Di 6.13 mM mM
Ks,Mi 0.041 mM mM
Ks, il 0.0048 mM mM
R9 €9 4.66 x 10-° mM mM
ko,cat 210s1 s1
KoM 0.0085 mM mM
Ko,N 0.065 mM mM
Ko,io 8.5738 mM mM
R10 Vio,max 0.44865 mM/s mM/s
K10,0 1.33 mM mM
K1o,P 0.011 mM mM
K1o,ip 0.098778 mM mM
R11 e1 0.0013059mM | mM
ki1,cat 110s? s-1
K11,D 0.047 mM mM

Supplementary Table S6:Summary of constants required for enzyme Kinetics.

Parameter Value Meaning

6 3000 estimated ratio between extracellular and intracellular volumea
P 6.6 x 10-3mM/min | endogenous ROS generation rateb

13 4.00 mM/min cellular glucose uptake rate under control conditions¢
[NADPJtwot | 6.405 % 10-3mM total concentration of NADP(H)d

[GSH] ot 0.15593 mM total concentration of glutathioned

0(1,3,10 96.962 maximal activation factor of reaction 1, 3 and 10¢
p*1,3,10 2.85x 104 mM ROS activation threshold of reaction 1, 3 and 10e
Kp+1,3,10 2.29 X 10-3mM scaling factor of activation term 71,3,10(p)¢

as 49.342 maximal activation factor of reaction 5¢

p* 2.70 X 10-4mM ROS activation threshold of reaction 5¢

Kp+5 45.089 mM scaling factor of activation term 7s(p)e




[11. TauCl Intake System

Supplementary Table S7: Rate equations of the kinetic model

Rate equation

Reference

Uprau = [

Upmax * Text

Ktau + Ctau + Text

1+c¢

4

Supplementary Table S8: Parameters of the rate equations

Parameter Value Unit Description
Uprauc Calculation | pmol g~'h™? Uptake rate of TauCl by
intestinal cell
UPmax 0.354+0.09 |pmolg th™? Maximum uptake rate of
TauCl by intestinal epithelial
cell
Toxt 25 mmol [71 Extracellular TauCl
concentration
Ctau 25 mmol [71 Total TauCl concentration
Kiau 35.31+9.6 umol [t TauCl concentration at which
transport process is half-
maximal
c 90.6 + 174 |pmolg th? Constant




IVV. TauCl Induce GSH Production System

Supplementary Table S7: Rate equations of the kinetic model

Formula Reference
GSH (%) = 0.0015 t3 — 0.0395t2 + 0.5277t + 1.002 | Estimated

Supplementary Table S8: Symbols’ description

Symbols | Description

GSH(%) | Increase relative amount of GSH produced in intestinal epithelial

cell.

t (hr) Reaction time
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