Equations S1. GMA mass balance equations for pools of total masses.

Xm/dt =Vi21 = Vi

dX,/dt = (Vl,Z TV32 Vg, )_ (Vz,s TVo4 Vs )

dXS/dt = (V2,3 + V8,3 + V18,3 + V19,3)_ (V3,2 + V3,7 + V3,8)
dX,/dt=v,, - (v412 +v4’17)

dxs/dt = (Vz,s TVes V7,5)_ (V5,6 + V5,7)

dX ¢ /dt =g — (Ve,s +Ve17 )

dX?/dt = (V3,7 + V5,7 + V8,7 + V18,7 + V19,7 )_ (V7,5 + V7,8 + V7,43)
dX,/dt = (Vs,s T V78 Vg )_ (Vs,s T Vg7 T Vg1 + Vs,zo)

dxg/dt =Vie — (V9,10 + V9,15)
dxlo/dt = V10 ~ Vio,56

dX 11/dt =V — (V11,9 + V11,14)

dX 12/dt = (V4,17 T Ve17 T Vos10 +Vaz330 TVa431 T Vas30 V030 + V158,12)
- (V12,1 T V211 tVi2 03 + Vo148 V3033 T+ Varas T Va3 )

Xy /dt = Vg7 15 — (V12,1 TVo10 T V13,32)

dXy, /dt = (Vs,s + V78t Vi1a T Vigao )_ (V14,14z + V14145 )
dX 15/dt =Vg15 — (Vs,s +VigtViga + V18,19)

d)(IES/d‘t 47 16 V9 15
dX17/dt—(V 7+V6l7) 14145

dX, /dt _( Vg8 +V2118) ( Vigz Vg7 + Vigag +V1821)

dX,,/dt = ( Vig 19 +V2219) ( Vigz +Vig7 +V19,22)
dX 20 /dt - 8,20 _Vzo,s

dX 21/dt =Vig 21 — Vor1s
dX 2 /dt =Vig20 = Vo219
dxzs/dt =V~ (Vz +V57)

dX 24/dt =Vos 4 — ( Vig,3 T Vo4 12)

dX s /dt = (Vss,zs *+ Vi4 25 )_ (V24,12 + V25,24)
dX 26 /dt = V56 — Vg7

dX,, /dt =Ve27 ~ Vo728

dX /dt =Vor8 ~ (V28,29 *Vag179 )

dX /dt = V28,20 ~ V29,30

dX g /dt = (Vzg,so * Va3 )_ (V3o,31 + V30,33)

dX,, /dt = (V30,31 + V34,31)_ (V31,32 * V3134 )

dX, /dt = (V31,32 TVas3 T V73tV )_ (V32,35 V3237 V3201 + Va186 )
dXx 33/dt = V30,33 ~ V3330



dX 34 /dt =Va13s —Vazn

dX 55 /dt = (Vaz,ss * V40,35 )_ (Vss,az *Vas.40 )

dX g5/ dt = (Va7 56 + V39,36)_ (V§6,37 + Va7 + Vag.a7 + V36,39)
dX g7 /dt = Vgy 57 + Vi 57 + V§6,37 + V537 )_ (V37,32 + V37,3e)
AdX 55 /0t = (Vi 35 + Vs 3 )_ Vg 25

AdX 59 /dt = (V4p39 + Vg 39 +Vao 39 )_ (V39,42 * V39,36 )

dX 4 /At = Vg 4 — (V4o,35 * V40,30 )

*

&) A superscript indicates fluxes for the complex sphingolipids that were not represented in Figs. 1 and

2 of the manuscript due to lack of space.



