Supplementary Information

Supplementary Table S1. List of biochemical reactions considered in insect High Five cells metabolic model.

Reversible

Reaction Enzyme(s) Acronym -1 Asp + aKG <-> OAA + Glu Asp aminotransferase AspAT
Glycolysis -1 Phe + NADH + O; -> Tyr + NAD Phe hydroxilase ~ PheDeg
0 Glc + ATP <-> G6P + ADP Hexokinase HK -1 Tyr + aKG + 2 02 -> Fum + 2 ACoA + CO2 + Glu Tyr aminotransferase ~ TyrDeg
0 G6P <-> F6P Phosphoglucose isomerase PGI -1 Cys -> Pyr + NH4" Cyslyase  CysDeg
0 F6P + ATP <-> 2 GAP + ADP Phosphofructokinase, aldolase, -1 Ser <-> Pyr + Gly + NHa" Serdeaminase  SerDA
Triose Phosphate isomerase 2 NAD = Ser + CO» + NHe" + NADH JET—— oD,
GAP dehydrogenase, -1 2Gly+ ->Ser + CO2 + NHa" + ly hydroxitransferase lyDeg
0 GAP + NAD + ADP <-> PEP + NADH + ATP Phosphoglicerate kinase, GAPDH -1 Thr + NAD -> Gly + ACoA + NADH Thr aldolase ThrAD
Phosphogl l:
0sphoglycerate mutase, enolase 1 Leu + aKG + NAD + ATP -> 3 ACOA + Glu + NADH + ADP Leu dehydrogenase  LeuDH
-1 PEP + ADP -> Pyr + ATP Pyruvate kinase PK
Lys +2 aKG + 4 NAD + NADPH -> 2 ACOA +2 CO2 +2 Glu + 4 ) )
Pentose Phosphate Pathway -1 NADH + NADP Lysine 2-monooxidase LysDeg
-1 G6P +2 NADP -> RSP + CO, + 2 NADPH Glucose-6-P dehydrogenase  PPPOX Transport
Tricarboxylic Acid Cycle Gle.ext > Glc
-1 ACoA + OAA -> Cit Citrate synthase cs Lac -> Lac.ext
0 Cit + NAD <->aKG + CO; + NADH Acotinase, Isocitrate dehydrogenase  IDH NHa* -> NH4* ext
-1 aKG + NAD -> SuCoA + CO2 + NADH a-ketoglutarate dehydrogenase  ADH Al <> Ala.ext
0 SUCOA + ADP <-> Suc + ATP SuCoA synthetase ss €02 > CO2ext
0 Suc + FAD <-> Fum + FADH2 Succinil dehydrogenase  SDH
Glu.ext + 1 ATP ->Glu + 1 ADP
0 Fum <-> Mal Fumarase Fum
Asp.ext + 1 ATP -> Asp + 1 ADP
0 Mal + NAD <-> OAA + NADH Malate dehydrogenase MDH Gln.ext + 0.33 ATP -> GIn + 0.33 ADP
Pyruvate Node Asn.ext +0.33 ATP -> Asn + 0.33 ADP
-1 Pyr + NAD -> ACOA + CO, + NADH Pyruvate dehydrogenase  PDH Arg.ext +0.33 ATP -> Arg + 0.33 ADP
0 Pyr + NADH <-> Lac + NAD Lactate dehydrogenase LDH Gly.ext +0.33 ATP -> Gly +0.33 ADP
0 Pyr + Glu <-> Ala + aKG Alanine aminotransferase  AlaAT His.ext + 0.33 ATP -> His + 0.33 ADP
Anaplerotic and Cataplerotic lle.ext + 0.33 ATP -> lle + 0.33 ADP
0 Mal + NADP <-> Pyr + CO; + NADPH Malic Enzyme  ME Leu.ext +0.33 ATP -> Leu +0.33 ADP
Oxidative Phosphorilation Lys.ext + 0.33 ATP -> Lys + 0.33 ADP
-1 NADH + 0.5 Oz + 2.5 ADP -> NAD + 2.5 ATP Met.ext + 0.33 ATP -> Met + 0.33 ADP
-1 FADH2 + 0.5 0, + 1.5 ADP -> FAD + 1.5 ATP Phe.ext + 0.33 ATP -> Phe + 0.33 ADP
Amino acid Degradation Ser.ext +0.33 ATP -> Ser + 0.33 ADP
-1 Gln ->Glu + NHs* Gln dehydrogenase  GInDeg Thr.ext + 0.33 ATP -> Thr + 0.33 ADP
-1 Glu + NAD <-> aKG + NADH + NHa4* Glu dehydrogenase GDH Tyr.ext + 0.33 ATP -> Tyr + 0.33 ADP
-1 Glu + NADPH -> Pro + NADP Pro dehyrogenase  ProDH Val.ext + 0.33 ATP -> Val + 0.33 ADP
-1 Arg + aKG + NAD -> 2 Glu + NADH + urea Arginase  ArgDeg Biomass & Macromolecules Synthesis
a1 His -> Glu + CO2 +2 NH« His NHq' lyase;  HisDeg 0.758 Ala +0.276 Glu + 0.347 GIn + 0.931 Gly + 0.537 Ser + 0.38 Lys + 0.506
1 Val +aKG + 3 NAD + FAD +ATP -> SuCoA +Glu + CO2 + 3 Val dehydrogenase  ValDeg 4 Leu +0.263 lle + 0.279 Arg + 0.289 Asp + 0.394 Thr + 0.421 Val + 0.119 Met + Prot
NADH + FADH2 + ADP 0.158 Phe + 0.117 Tyr + 0.114 His + 0.374 Pro + 0.273 Asn + 0.189 Cys +
lle + aKG + ATP + 2 NAD -> SuCoA + ACoA + Glu + CO2 + ADP + 10.014 ATP -> 1 Protein + 10.014 ADP
-1 3 NADH lle aminotransferase lleAT
4 0.5 CO2 + RSP + 1.9 GIn + 1.3 Ser + 1.3 Asp + 0.7 NAD + NADPH + 9 ATP ONA
4 Met + Ser + NAD + 2 ATP -> SUCOA + Cys + C1 + NHa* + NADH + Metodidase  MetDeg ->1.9 Glu + 0.8 Fum + 0.8 Gly + DNA + 0.7 NADH + NADP + 9 ADP
2 ADP
CO2 + RSP + 1.9 GIn + Ser + 1.3 Asp + NAD + ATP -> Glu + 0.8 Fum +
-1 Asn -> Asp + NHa* Asparaginase  AsnDeg -1 0.5 Gly + RNA + NADH + ADP RNA
1 9ACOA+7 NADPH + 26 ATP + 10 NADH + 102 -> 1FA +7 NADP + 26 ADP + 10 A
NAD
-1 1000 Protein +219.8 FA + 177.3 DNA + 445 RNA -> 1 Biomass Biom

Table footnote: Reaction Reversibility: 0 — reversible / -1 — irreversible. Acronym codes: aKG — alpha-
ketoglutarate; ACoA — Acetyl-CoA; ADP — Adenosine diphosphate; Ala — Alanine; Arg — Arginine; Asn —
Asparagine; Asp — Aspartic acid; ATP — Adenosine triphosphate; Cit — Citrate; CO2 — Carbon dioxide; Cys —
Cysteine; DNA — Desoxyribonucleic acid; F6P — Fructose 6-phosphate; FA — Fatty acid; FAD/FADH2 — Flavin
adenine dinucleotide; Fum — Fumarate; G6P — Glucose 6-phosphate; GAP — Glycerol aldehyde phosphate; Glc
— Glucose; Gln — Glutamine; Glu — Glutamic acid; Gly — Glycine; His — Histidine; Ile — Isoleucine; Leu —
Leucine; Lys — Lysine; Mal — Malate; Met — Methionine; NAD/NADH - Nicotinamide adenine dinucleotide;
NADPNADPH - Nicotinamide adenine dinucleotide phosphate; NH4+ - Ammonium,; O2 — oxygen; OAA —
Oxaloacetic acid; PEP — Phosphoenol pyruvate; Phe — Phenylalanine; Pyr — Pyruvate; R5P — Ribose-5-
phosphate; RNA — Ribonucleic acid; Ser — Serine; Suc — Succinate; SuCoA — Succinate-CoA; Thr — Threonine;
Tyr — Tyrosine; Val — Valine



Supplementary Table S2. Biochemical reactions rates assessed by MFA analysis.

Infection Phase
Cell Growth
Acronym Reaction Phase Group 1 Group 2
Monovalent Multivalent Monovalent Multivalent
Rate + SD Rate + SD Rate + SD Rate + SD Rate + SD
HK Glc + ATP = G6P + ADP 1207 + 332 1091 + N/D 1892 + N/D 1919 + N/D 2025 * N/D
a PGl G6P = F6P 1108 + 345 101.7 + N/D 1810 * N/D 1839 + N/D 1944 + N/D
>
S ALD F6P + ATP = 2 GAP + ADP 1108 + 345 101.7 + N/D 1809 * N/D 1839 + N/D 1944 + N/D
o
> GAP + NAD + ADP = PEP +
1 + + + + +
] GAPDH NADH + ATE 2215 + 700 2035 + N/D 3620 + N/D 3677 + N/D 3889 + N/D
PK PEP + ADP = Pyr + ATP 2215 + 700 2035 + N/D 3620 + N/D 3677 + N/D 3889 + N/D
& pppox  C6F *2NADP=RSP+CO:+ 99 + 25 74 + N/D 82 + N/D 80 * N/D 81 + N/D
o 2 NADPH R * cE o= -
2 LDH Pyr + NADH = Lac + NAD 187 * 62 42 + N/D 83 + N/D 31 £ N/D 65 *+ N/D
o
o
Pyr + NAD = ACoA + CO
I PDH e oA Oz 775 £ 72 386 + N/D 349 £ N/D 484 + N/D 433+ N/D
= NADH
3
E. AlaAT Pyr + Glu = Ala + akG 1854 * 645 1849 + N/D 3423 + N/D 3428 + N/D 3636 * N/D
cs ACoA + OAA = Cit 1385 * 665 1785 + N/D 3197 + N/D 3051 * N/D 3435 + N/D
2 IDH C'”NADNT;';GWO‘* 1478 * 550 1315 + N/D 3426 + N/D 3592 + N/D 3417 + N/D
©
o =
S L ADH kG +NAD = CO2+ SuCoA + 1584 * 669 2075 *+ N/D 3776 + N/D 3342 + N/D 3660 * N/D
S s NADH
23 ss SuCoA + ADP = Suc + ATP 1561 * 64.9 2118 + N/D 3447 + N/D 3326 + N/D 3690 *+ N/D
Sa
£g SDH Suc + FAD = Fum + FADH, 1561 * 64.9 2118 + N/D 3447 + N/D 3326 + N/D 3690 + N/D
= ) .
& © Fum Fum = Mal 1651 * 637 2209 + N/D 3537 + N/D 3359 + N/D 3780 * N/D
<
o MDH Mal + NAD = OAA + NADH 87.1 + 57.4 1825 + N/D 3152 + N/D 2920 + N/D 3355 + N/D
Mal + NADP = Pyr + CO
ME ar yr+COz+ 780 + 83 384 + N/D 385 + N/D 439 £ N/D 425 + N/D
NADPH
AspAT aKG + Asp = Glu + OAA 775 + 7.2 386 *+ N/D 349 + N/D 484 + N/D 433 + N/D
£ AsnDeg Asn = Asp + NHz* 514 + 117 40 + N/D 45 + N/D 131 + N/D 80 + N/D
L CysDeg Cys = Pyr + NHs' 634 + 34 69 * N/D 153 + N/D 250 + N/D 217 + N/D
©
o GlnDeg Gln = Glu + NHa* 31 % 11 26 + N/D 33 + N/D 12 + N/D 03 + N/D
b Z .
> GDH G'”“NADNA;':‘GWHH 38 t 45 171 + N/D 108 + N/D 181 + N/D 111+ N/D
‘S
< 2Gly + NAD = Ser + COz +
- + o + -, + - + - +
° GlyDeg NHy' 4 NADH 160 + 3.9 03 + N/D 27 + N/D 122 + N/D 63 + N/D
‘= Leu + aKG + NAD + ATP =3
- t - + - + - + - +
5 LeuDH Aeon s Ol + NADH + ADP 33 £ 17 24 + N/D 33 + N/D 34 + N/D 32 + N/D
SerDA Ser = Pyr + NHa' + Gly 31 £ 06 20 £ N/D 0.6 * N/D 10 + N/D 04 + N/D
Prot Protein synthesis 209 + 15 169 + N/D 1183 + N/D 185 * N/D 182 + N/D
= DNA DNA synthesis 159 + 41 1.7 + N/D 132 + N/D 129 + N/D 129 + N/D
S @
g;ﬂ RNA RNA synthesis 28 + 07 21 + N/D 24 + N/D 23 + N/D 23 + N/D
S ‘:; FA Fatty Acid synthesis 71 + 18 53 + N/D 59 * N/D 57 + N/D 58 + N/D
wv
b3 Biomass Biomass synthesis 35 + 09 26 + N/D 29 + N/D 28 + N/D 28 + N/D
HK Glc + ATP = G6P + ADP 0015 *+ 000 0012 * N/D 0013 + N/D 0013 + N/D 0013 *+ N/D

Table footnote: For cell growth phase, data is expressed as mean + standard deviation (SD) of four biological
replicates (n=4); for infection phase, data is relative to one biological replicate (n=1), N/D - Not Determined.



