Equations S3. GMA mass balance equations for labelad pools.

dLl/dt =l =1,

dL, Jdt = (I, + 1y, +1,,)— (12, +1,, +1,5) *

ALy fdt = (IS5 + gy + liga +ligs )~ (g5 + 17 +13;)
dL, /dt=1,, —(l,, +1,5;)

dLg/dt = (Iz,s +los + |7,5)_ (IS,G + |5a,7)

dLg/dt =1y s —(lgs +1s17)

dL, /dt = (I, +18, +1g7 + Ly +1ig ;)= (s +12 +1; )
dLy/dt = (Isc,s +lig+ Izo,a)_ (Is,s +lg + g5 + Is,zo)
ALy /dt =1y g —(lg10 +1g35)

dLy, /dt =lg15 — g6

ALy, /dt =iy —(lyg +isrs)

ALy, /dt = (1,17 + Loy + 15010 )= (ot + by + 13 55 + by 105)
dL,, /dt = (Isb,s + I?,s +lyg, + Ilb8,19 )_ (|14,142 + |14,145)
ALy /dt =l 1o — (1% + 12 + Lig 4y + 1556 )

ALy, /dt = (17 + o7 )= Diasas

dL;s/dt = (Is,1s + |21,18)_ (|18,3 +lg7 + 1510 + IlB,Zl)
d|-19/dt = (Ilc8,19 + |22,19)_ (|19,3 + |19,7 + |19,22)
dL,y/dt =1g 50—y

dL,, /dt =1, — 1,4

dL,, /dt =1, — 1,44

dl—zs/dt = |1c2,23 - ('?,3 + |§,7)

ALy, [t = Ly 5, — (1%, 55 + 13115

dL,s/dt = (|38,25 + |124,25)_ (|§4,12 + |25,24)

dl—ze/dt =1l35.26 o627

d|-27/dt = |26,27 - |27,28

dl—zs/dt = |27,28 _(Izs,zg + |28,179)

dL,g /dt = l,g 6 — o 5

dL,, /dt = (Izg,so + 133,50 )_ (Iso,31 + |30,33)

dL,, /dt = (Iso,31 + |34,31)_ (I31,32 + |31,34)

dLy, /dt = (I31,32 gz +lgy o + |39,32)_ (Isz,ss +ly a7 +lgp a0 + |32,186)
dl—ss/dt = I3o,33 - |33,3o

d|-34/dt = |31,34 - |34,31

ALas /dt = (Igp.35 + Laoss )~ (las 22 + la5.40)

_ a b c
dL36 /dt - (|37,36 + |39,36 )_ (|36,37 + |36,37 + |36,37 + |36,39)



dl—37/dt = (|32,37 + |§6,37 + |§6,37 + |3Ce,37)_ (|37,32 + |37,36)
dl—ss/dt = |125,38 - |38,25

dLy, /dt = (|42,39 1630 +a030 )_(Isg,sz + |39,36)
dl-4o/dt = |35,40 - (I40,35 + |40,39)

@ A superscript indicates deviations from the total pool; the method automatically computes equations

for the labeled fractions.

Tracer method: Mathematical approach to modeling tracer dynamics

To characterize the movement and distribution of a radioactive tracer throughout the sphingolipid
pathway, simulations were performed using a method specifically developed for this purpose [1]. This
method models the dynamics of total (labeled plus unlabeled) metabolites and in a second and third set
of equations distributes material between labeled and unlabeled fractions (see [1] and main manuscript
for details of the method).

Tracer equations

In Equations S3 and S4, the labeled metabolites serine (Li3) and inositol (Lis) are not included
because they never receive label in radioactive acetate (Lizs) experiments. For the same reason, the
time independent variables palmitate (Lisg) and pyruvate (Li24) are not included in Equations S3 and

S4.
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