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TeopeTnueckas oOlLlEHKa MaKCHMAJIbHOTO BBIXOJa OMOMAacchl M3 3aJaHHOrO cyOcTpaTa,
OCHOBaHHas Ha JAHHBIX O €T0 METa0OJIU3ME B KJIETKaX, MPEICTABISAET MHTEPEC KaK C TOUKU 3PEHUS
¢uznonornu W OMOPHEPreTUKH pOCTa MHUKPOOHOM MOMYNSIMH, TaK U B  acleKTe
OMOTEXHOJOTHYECKUX NpUIoKeHui. B ciaydae HadranmmHa OCHOBHOW HWHTEpEC MPEACTABISET
mpolecc ero Ouoaerpagauy, B Xo/1e KOTOPOro KJIETKH IITaMMa-IeCTPYKTOpa UCIOJB3YIOT 3TO
BEIIECTBA Ka cyOCTpaT JJIs pocTa.

Brixon Guomacchl 3aBUCUT OT yJEJIBHON CKOPOCTH POCTa clieaytomuM odpazom [1,2]:

Yys =Yrs: ,u/ (mSYQ,"SX + ,u) , rie Y,,; — BBIXOA OMomaccsl u3 cyocrpara, I/r, yu — yAelabHas

CKOPOCTb pocTa OnoMacchl, Yy)s© — MaKCHUMAJIbHBIN BBIXOA OMOMAcChl, M, — yJeIbHas CKOPOCTh

pacxoja cyocTpata Ha nojiepkaHue Kietok. [Ipu ckopocTu pocta, 3HaYMTENbHO MTPEBIIIAOICH
max

m , 3HAUCHUE Y, IPUOIIIKACTCS K Y8 .

Meton TeopeTHyeckol OLIEHKHM 3HadeHus Y, omnucaH B pabore [3]. Mcnomb3yrores

YpaBHEHMsI MaTepuallbHO-3HEpreTHYeckoro 6aganca mMerabonusma u pazpadoranHsiii B UbOM
naKeT KOMIbIoTepHbIX nporpamMm GenMetPath (renepatop merabonuueckux nyreid) [3] B nanHoit
paboTe 53TOT METOA MpPUMEHEH K KJIeTKaM, MeTa0oiau3upyromuM HadTaiuH. BapuaHTsl
METa0OJMUECKUX MYyTEeH IMPEeICTaBIeHB B TAOJIUIC B BUAE 3HAYCHUH MOTOKOB 4Yepe3 PEeaKInuu
nepeaHero obmena. IlepegHuM oOMeHOM Ha3BaHa COBOKYIMHOCTh OMOXMMHYECKUX PpEaKIH,
npeoOpasyronux cyocTpaT B HaOOp Y3JOBBIX METa0OJMWTOB — TJIOKO03a, aneTui-KoA, ao-
KeTorylyTrapar, 3pHuTpo30-4-pochar, oxcamoauerar, pubdo3o-5-pocdar, 3-pochormunepar,
dbochoenonmupysat, nupysat [3]. [locnennne npeoOpaszyroTcsi B BEIIECTBO OHMOMACCHl B XO€
CTaHJApTHOIO KOHCTPYKTHMBHOIO OOMEHa, 0O0Jajaroero MNpakTUYeCKH TMOCTOSHHBIMU
CTEXHOMETPUYECKUMU U OHOdHepreTMueckumu  Xxapakrtepuctukamu  [3].  Iloroxw,
npe/cTaBieHHble B TaliMIle, JaHbl B YCJIOBHBIX €JMHULAX. DTHU 3HAYEHUS COOTBETCTBYIOT
MOTOKaM B MMOJIb/4, €clii 00bEeMHasi CKOPOCTh pocTa GuomMacchl paBHa 3,82 r/u4. [lns apyrux
CKOpOCTEH pocTa 3TH MOTOKU MOTYT ObITh IPONOPLHUOHAIBHO EPECUUTAHBI.

PeanbHoe 3HaueHue BBIXOJA, Yy, 3aBUCHT OT TOTO, HACKOJIBKO BEIHMKA CKOPOCTb 3aTpar
cyOcTpaTa Ha MOJJEpXKAaHUE KIETOK, M., 0 CPAaBHEHHIO C PEATBHO JOCTIKUMOH CKOPOCTHIO

max

pocra. [Ipu p=mY,,&* umeer Mecto cienyromee cOOTHOMEHUE: Y, = 0.5Y,

MakcuMasbHBIH BBIX0J] OMoMacchl U3 HadranuHa, T/T | 0.755 | 0.776 | 0.80 | 0.83
Peakiiuu 1 moToku gepe3 HUX 1
Salicylaldehyde dehydrogenase 39.55 38.45 |37.35 |35.9
cis-1,2-dihydro-1,2-dihydroxynaphthalene dehydrogenase | 39.55 38.45 |37.35 |35.9
Catechol 2,3-dioxygenase 39.55 38.45 |37.35 |35.9
1,2-dihydroxynaphthalene dioxygenase 39.55 3845 |37.35 |359
Naphthalene 1,2-dioxygenase 39.55 3845 |37.35 |359
Salicylate 1-monooxygenase 39.55 38.45 | 37.35 |35.9
2-hydroxymuconate-semialdehyde hydrolase -39.55 -38.45 |0 -35.9
trans-o-hydroxybenzylidenepyruvate hydratase-aldolase -39.55 -38.45 | -37.35 | -35.9
4-hydroxy-2-oxovalerate aldolase 39.55 38.45 |37.35 |35.9
2-0xopent-4-enoate hydratase 39.55 38.45 | 37.35 |35.9




1.

2-hydroxychromene-2-carboxylate isomerase -39.55 -38.45 | -37.35 | -35.9
2-hydroxymuconate semialdehyde dehydrogenase 0 0 3735 |0
gamma-oxalocrotonate isomerase 0 0 3735 |0
gamma-oxalocrotonate decarboxylase 0 0 3735 |0
Formate dehydrogenase-N 39.55 3845 |0 35.9
NAD(P)+transhydrogenase (AB-specific) -281.25 | -196.2 | -183 60
Glucose-6-phosphate isomerase -172.63 | -130.1 | -1235 | -2
Fructose bisphosphate aldolase -61.48 473 | -45.1 -4.6
Triosephosphate isomerase -61.48 473 | -45.1 -4.6
Glyceraldehyde phosphate dehydrogenase -68.88 -564.7 -52.5 -12
Phosphoglycerate kinase 68.88 54.7 52.5 12
Phosphoglycerate mutase -73.68 -595 |-57.3 -16.8
Enolase -73.68 -59.5 | -57.3 -16.8
Pyruvate kinase 0 0 0 -28.5
Pyruvate decarboxylase 0 0 0 95.5
Pyruvate dehydrogenase complex 0 0 0 0
Pyruvate carboxylase 74.3 72.1 69.9 0
Citrate synthase 14.98 25.85 | 24.75 |60.9
Aconitase (step 1) 14.98 2585 |24.75 |60.9
Aconitase (step 2) 14.98 2585 |24.75 |60.9
Isocitrate dehydrogenase (step 1) 3 2585 | 2475 |3
Isocitrate dehydrogenase (step 2) 3 2585 | 2475 |3
Oxoglutarate dehydrogenase 0 2285 | 2175 |0
Succinate dehydrogenase 11.98 2285 | 21.75 |57.9
Fumarase (fumarate hydratase) 11.98 2285 | 21.75 |57.9
Malate dehydrogenase 23.95 2285 |21.75 |115.8
Acetaldehyde dehydrogenase 39.55 38.45 | 3735 |1314
Isocitrate lyase 11.98 0 0 57.9
Malate synthase 11.98 0 0 57.9
Phosphoenolpyruvate carboxykinase (ATP) 78.48 64.3 62.1 50.1
Glucose-6-phosphate dehydrogenase 170.63 128.1 | 1215 (O
6-phosphogluconolactonase 170.63 128.1 | 1215 |0
Phosphogluconate dehydrogenase (decarboxylating) 170.63 128.1 | 1215 |0
Ribose-5-phosphate isomerase 59.48 45.3 43.1 2.6
L-ribulose-5-phosphate 3-epimerase 111.15 82.8 78.4 -2.6
Transketolase (KEGG R01641) 57.08 42.9 40.7 0.2
Transaldolase (KEGG R08575) 57.08 42.9 40.7 0.2
Transketolase (KEGG R01067) 54.08 39.9 37.7 -2.8
Glucose 6-phosphatase 2 2 2 2
Succinyl-CoA malate CoA-transferase 0 2285 | 2175 |0
Malate-CoA ligase 0 -22.85 | -21.75 |0
Formate dehydrogenase-N 39.55 3845 |0 35.9
Fructose 1,6-bisphosphatase 61.48 47.3 45.1 4.6
ETC (complex I) 278.88 2515 | 273.45 | 178.2
ETC (remaining part) 3304 312.8 | 2952 | 272
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