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The rationality of spatial heterogeneity in hepatic lipid metabolism: a mathematical model and computer simulation study
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gD EE &R HXIE{E (metabolic zonation)
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(Ashworth, W. B. et al., PLoS comput. Biol., 2016. %= ZZ [C{ERX)
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IREXETILT 71 )L%Z Python [CBBHEL TH T,
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Validation of reaction rate(uM/s) in hepatocyte model (compartment 1).

e & AN DXEIC K > TSNS, FFBOXE Tl PCA Z8XHECITd I & o oo o
T zonation Z%XIRI %, FXHEICIIFERO/NXE EFMEEETILASENTWS, '
AN D XiE T ERBRDORILE Y 2. BB, BIFEEB TCOREBEREBNIRIEI NS,

. X

Glycolysis stage 1 by phosphofructokinase. 1.633E+01 1.633E+01 -2.034E-08

Pyruvate oxidation 2.253E+00 2.253E+00 4.257E-08

Triglyceride Synthesis 3.306E-01 3.306E-01 -1.027E-08
Lipolysis 2.062E-02 2.062E-02 -1.659E-08
* T Periportal Enzyme Liver Pericentral Enzyme Glycerol Kinase 2.456E+00 2.456E+00 3.751E-08
CEP Expression Expression Glucose-6-Phosphatase 1.786E+01 1.786E+01 1.281E-08
Triglycerides 0 2 Fatty acids Glycogen Synthesis 5.786E+00 5.786E+00 1.400E-08
S - — - - Glycogen Phosphorylation 5.834E+00 5.834E+00 8.905E-09
Gluconeogenesis stage 1 (Pyr—G3P) 2.514E+01 2.514E+01 -9.486E-09
Glycerol e Gluconeogenesis stage 2 (G3P—G6P) 2.608E+01 2.608E+01 -2.976E-08
Glycogen AotiCon 3 B-Oxidation 1.807E+00 1.807E+00 2.336E-08
Compartment 1 ¢ == Compartment § ATP Synthesis 1.204E+01 1.204E+01 3.335E-08
X Glucokinase 8.714E+00 8.714E+00 -2.489E-08
G6P —~Lse G3P \*@) d TR Rest of Body (RoB) Lipogenesis 1.443E-01 1.443E-01 -4.855E-08
——3 Glycolysis stage 2 by pyruvate kinase 5.478E+00 5.478E+00 3.906E-08
cop ate Adenosine Kinase 2.810E-02 2.810E-02 -2.386E-08
i g % 4 Cellular ATP consumption 1.063E+02 1.063E+02 2.868E-08
Glucose - Pancreas n o Body Linid metaboliem Inorganic Phosphate Regulation -3.660E+01 -3.660E+01 -4.169E-08
Blood glucose dependent Glucose, Fatty acids Adiposr.e de novo Iipogen.ensis, Nucleoside Diphosphate Kinase(GTP—»GDP) -6.065E+01 -6.065E+01 3.041E-08
I Insulin / Glucagon release and Oxygen trlglyta:::’ltlii: ;;:itshesns
 Plasma Glucose * Nucleoside Diphosphate Kinase(UTP—UDP)  1.042E+01 1.042E+01 4.498E-08
w==p> Metabolic process @  stimulated by Glucagon %5 zonation B2 EFILOEEFDOESX. Glucose Uptake 7.835E+00 7.835E+00 2.523E-08
el Metabolic process predominantly . . + + -
in poripota one @ stimiated by insie HRRED | M, BIRAD  EROMD AR, Loviate Uniokes 11765401 1 176E401 1 S07E-0B
— meta':izgf‘ process predominantly (0]  nmolecules used in Process fRRE] : RILEY (AVAVY - JILATY) OmhE L ORI Fatty acids Uptake 9.594E-01 9.594E-01 -2.377E-08
be @ n molecules synthesized in Process J:_FQEEU . EﬂEIJfF%féf @ir"g@] :;rig:ycerije gpiakf '?;2?5‘8? '?ngg‘gf ?;ggg'gz
riglyceride Outpu : - : -01 1. -

> (E-Cell3 - Previous study ) / Previous study
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The average concentration of hepatic molecules (uM), over each 4 hour input cycle. . H$%HEIH@:E7__)I/W@7)/:|_X DOYNBINZ ICE B DIE. Glucose uptake\ Glucokinase. Glucose-6-
Phosphatase (1) THH. WwInh (HBDWEET) @ Process IC&k > CEEREBEIG|I=H
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Variable Previous study E-Cell3 T
Phosphate 3960 (3971-4011) 4145 (4143-4159) - ) R Glucose Untake
AP 2520 (2649-2950) AN e = —R + R ‘I‘R RGIUt—GIucokinaseF.) R . —Glucose-6-Phosphatase.
ADP 832 (765-926) 995 (665-1194) dt GK G6Pase Glut GK GoPase
AMP 269 (223-337) 519 (161-791) X1 FFARETIVROYIILI—ADYPEIZ .
32; Ziiﬁfazfs) 235(;?13:7?83)  FERODNSRHRBREORIGEEDX ICRENH D EIFEZICK WD, EBETFTILDOIV I 2L —Y 3V
GTP 274 (271-275) 266 (257-278) ENSTII—RDOBEREBEDODRRZIRERIT 5&. FEAXEODOZ )L I—EEN ERHNS TRAE
GDP 101 (100-104) 108 (96-117) AfcLTWigWwZ Epbh-o7c (K6) o oo [ gy~
Glucose 8240 (7280-10000) 29460 (563-67133) om0 | —
G6P 85 (31-126) 156 (20-246) SHDEE e =
GADR (ROF) 230.(195312) 813 (162:395) AhEKEROBERIC, MPSILI—RADQMADREEICEOA (| ~7
e 84 (36-75) Ron ol ZOBEETSZETHRBRETLNOBER |
Glycogen 200000 (0-500000) 206903 (185318-246984) DI I—ZAER-AREESND L EES AN, TTEmES N
Triglycerides 38100 (37600-38400) 21013 (18252-26536) LO—2 DEEARAEE X2 L SEEESS. o w0 who o ko koo 1w
B 4R R BN T oo AR (e /)Ml - dge AAIE) H6 4B T=0 oS )L 1—2BESL.
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