Sets of

APPENDIX

rate equations and kinetic parameter s used for mathematical modelling.

Vmax Vvalues of the glycolytic enzymes and all kinetic parameters for the TPl reaction were

determi

ned experimentally. The rate equations and additional kinetic parameters used for

computation of the whole glycolytic pathway were taken from the model of Mulquiney and Kuchel

[10] for the glycolytic enzymes. Expressions for bisphosphoglycerate mutase (BPGM),

bi sphosphoglycerate phosphatase (BPGP) and their parameters were based on the results described in

reference [9].
vk Glucose + ATP = G6P + ADP
Vask G6P = F6P
Vi F6P + ATP=FBP + ADP
VAldolese FBP = DHAP + GAP
v GAP=DHAP
CAPPH GAP+ NAD + Pi = G1,3DP + NADH + H*
Vi G1,3DP + ADP=3-PG + ATP
Vi 3-PG = 2-PG
yEnolase 2-PG = PEP
v PEP + ADP = Pyruvate + ATP + Pi
v-PH Pyruvate + NADH = Lactate + NAD
vEPeM G1,3DP = G2,3DP
vBPeM G2,3DP = 3-PG + Pi
HK EC27.11
v ([GKI u c;c;se]K [AHTKP] ~ [GGFE; H[ KADP]
VK = M M1
14 [Gluc:)Kse] . [ATI:E N [GGE’! . [ADEE N [Gluiise]*[A;'I;P] N [G6I|-:I)K]*[AD|l:—|)]K
KM KMl KMZ KM3 KM *KMl KMZ *KM3

KMHK: 50 HM, KMlHK: 1000 HM, KMZHK: 50 MM’ KM3HK: 1000 MM, KeHK: 7.75* 106 HMZ
Vi <= 0.62 U/g Hb for control, Vima = 1.47 U/g Hb for patient



GPI EC53.19

[F6P]
GPI
VGPI — _ max *
K, [G6P] [F6P]
1+ GPI + GPI
KM KMl

Kun®'= 200 pM, Ku1°'= 80 uM, Ke®"'= 0.329
Vima = 30 U/g Hb for control, Vima" = 30 U/g Hb for patient

PFK EC27.111

VO [F6P]* [ATP] _[FBPI*[ADP],

PFK 4 PFK PFK
VPR = K Ku1 Ke . 1

[F6P] _ [ATP] [FBP] _[ADP| [F6PI*[ATP] _ [FBPI*[ADP] 1 f

1+ KMPFK KMlPFK KMZPFK KMBPFK KMPFK*KMlPFK KMZPFK*KMBPFK
hin, [ATP] . [Mgz+]
— 1+ *(1+

B Pl Wl

[F6P]  [FBP]

PFK PFK
Kw Kw2

By

1+ ) * L+

KnP™= 100 uM, Kys™= 100 uM, K™= 600 uM, Kys™= 600 uM,
KM4PFK: 4 mM,

Kws <= 30 mM, Ke™™= 1.44* 10" uM?, h = [H'], pka=7.05,n =5
Vinax = 17.3 Ulg Hb for control, Ve = 34.3 U/g Hb for patient

Aldolase EC4.1.2.13

v AL« ([FBP] _[DHAP]*[GAP]

max )
VALD _ KM ALD KeALD
1 [FBP] [DHAP] (K, " *[GAP])+ ([DHAP]*[GAP]) K, *[FBP]*[GAP]
+ KM ALD + KMlALD + KMlALD * KMZALD + KMlALD * KMZALD * KM4ALD

Kw*"P= 8 uM, Ky1"P= 10 uM, K*"P= 40 uM, Kyug*"P= 40 uM,
K4 -P= 15 uM, Ke*-P= 140 uM?,
Vimad -°= 4.6 U/g Hb for control, Vima*-°= 6.7 U/g Hb for patient



TPI EC5311

DHAP
Pl [GAP]—%
VP o= Vmac o« Ke
Pl
Ku™ 1, [GAP] _[DHAP]
K K1

Ku''= 650 pM, Ky1'"'= 1300 pM, Ke™=9, Ve = 1750 U/g Hb for control,
Vina "= 36.5 U/g Hb for patient

GAPDH EC 12112

VS [GAP]*[NAD]*[P] _ [GL,3DP]*[NADH]*[H "] )
VGAPDH ~ max K " GAPDH 4 K M1GAPDH * K " 2GAPDH KeGAPDH * K " 3GAPDH * K " 4GAPDH
- [GAP]  [GL3DP] [GAP]*[P] [GAP]
+ + ' 1 + WL+ w2+ W3+ w4
(KMZGAPDH KMgGAPDH KMlGAPDH * KM 2GAPDH )( KMSGAPDH )

Ky« [NADH J*[H ] K, " * [NAD]*[P] [NAD]*[GAP]
wl= y SGAPDH * K y 4GAPDH + K y GAPDH 4 K y lGAPDH * K y ZGAPDH + K y SGAPDH * K y ZGAPDH
w2=

[NAD]*[G13DP] . [GAP]* [NAD]*[P] . Ky, * [NAD]* [P]* [GL,3DP]

GAPDH 4 GAPDH GAPDH 4 GAPDH 4 GAPDH GAPDH 4 GAPDH 4 GAPDH 4 GAPDH
Kys Kwvs K Kz Kz K Kz K1 Ko

3= GL3DPI [NADH [*[H '] [GAP]*[NADH*[H']  Kys~ " *[R]* [NADH]*[H"]

GAPDH 4 GAPDH GAPDH 4 GAPDH GAPDH 4 GAPDH 4 GAPDH
KM3 KM4 KMZ KMl KM3 KM4

KMlO

[GAP]* [R]*[NADH]*[H"] K, *[GL3DP]* [R]* [NADH]*[H ]

GAPDH 4 GAPDH 4 GAPDH GAPDH 4 GAPDH 4 GAPDH 4 GAPDH
KMl KMZ KMlO KM3 KM9 KMl KM4

wi4=

Kw®APPH= 45 uM, K1 *PPH= 3200 uM, Ky2®APPH= 16410 uM, Kys®*™P"=1.6*10" uM,

Kma® ™M= 21 uM, Kus™™PH= 31 uM, Kywe®* ™M= 0.67 uM, Ky7**™"=100 uM, Kug™*™"= 45 uM,
KMgGAPDH: 1uM, KMloGAPDH: 64 UM, KeGAPDH: 1.34,

Vima"PH= 130 U/g Hb for control, Vma " PH= 210 U/g Hb for patient



PGK EC27.23

v P ([GLBDP]* [ADP] [3- PG]*[ATP]
max K

PGK PGK 1, .PGK % PGK PGK )
PGK _ M Kz Ke Kz Kus

., [GL3DP] TADP] [3-PG] [ATP| [GL3DPI*[ADP] [3-PGJ*[ADP]

PGK PGK PGK PGK PGK 4 PGK PGK 4 PGK
I<M4 KM KMS KM2 KM KMl KM2 KMS

Kum =80 uM, Km1"=2 uM, K2 =200 uM, Kus™e*=1100 uM, Kus = 1600 uM,
Kus of=205 uM, K™= 2.5,
Vinac oh= 290 U/g Hb for control, Vi o= 290 U/g Hb for patient

PGM EC5421

3-Pg]- 2= FC]
Ke

B K, 14 [3-PG] N [2- PG]

PGM PGM
K M K M1

KmeM=168 pM, Kyi"®M=26 uM, Ke™"=0.17,
Vinad V= 22 Ulg Hb for control, Vma °V'= 22 U/g Hb for patient

Enolase EC4.21.11
— [2- PG]* [Mg* | [PEP]* [Mg?']

enolase 4 enolase enolase % enolase 4 enolase)
K Kui Ke Ku2 Kus

\Y/

max
enolase
V [—

2+ * 2+ * 2+
14 [2—PG]Jr Mg I [PEP] N [2- PG]* [Mg . [PEP]*[Mg~]

enolase enolase enolase enolase 4 enolase enolase 4 enolase
KM4 KM KMZ KM KMl KMZ KM3

KMenoIase:46 HM, KMlenoIase:]AO HM, KMzenolasezlll HM, KM39n0|a$:111 HM’
KMA(enolase= 140 MMy Keenolwe:4,
Vima"2?= 10 U/g Hb for control, V e ™= 10 U/g Hb for patient



PK EC 2.7.1.40

e , ,[PEP]* [ADP] [Pyr]*[ ATP]
Vi ( PK 4 PK PK % PK 4 PK )
VPK — KM KMl Ke KMZ KMB * l
[PEP] [ADP] [Pyr] [ATP] [PEP]*[ADP] [Pyr]*[ATP] 1+ f™
1+K PK+K PK+K PK+K PK+K PK*K PK+K PK*K PK
M M1 M2 M3 M M1 M2 M3
Ly @4 LATEL
f PK= Ka I<M4
@+ P Iy 00 120
KM5 KMZ M6
Km ™= 225 uM, Kpi™= 474 uM, K™= 2000 uM,
Kva = 3000 pM, Kysa=3.4 mM,
Kus <= 255 pM, Kue *=5 uM, Ke™=425 h=[H"], pka=6.8,n=1,
Vimac = 14 U/g Hb for control, Vima' = 26 U/g Hb for patient
LDH EC 1.1.1.27
y_ LoH *([NADH]*[Pyr] ~ [Lac] *[NAD] )
Lo max KM LDH 4 KMlLDH KetPH * KMZLDH * KMSLDH
V =

[Lac]*[NAD]

LDH & LDH
Kz Kws

[NADH] | [NAD] = [NADH]*[Pyr]

LDH LDH LDH 4 LDH
K M K M3 K M K M1

ol+ +02+

I<M4LDH * [Pyr] + KMSLDH *[LaC]

LDH LDH LDH LDH
Ky K1 Kz Kys

gl= (1+

LDH
M6

Pyl
)* (=)

qo= INADHT*[Lacl Ky ™ | [NAD]*[Pyr]* K,

LDH 4 LDH 4 LDH LDH 4 LDH 4 LDH
Ku Ku2 Kus K Kz Kus

[NADH]*[Pyr[<[Lac]  _ [NAD]*[Pyr]*[Lac]

LDH 4 LDH 4 LDH LDH 4 LDH 4 LDH
K Kut Ku7 Kus Kwz Kus

3=

Km PH=2.45 uM, K1 PH= 137 uM, Ky2-P"=503 pM, K="= 1070 pM,
Kma-PH=8.44 uM,

Kms °H'= 107 uM, Kye-""=101 uM, Ky7-°"=7330 uM, Kyg->"=228 uM, Ke-°"= 4,
VmacH= 185 U/g Hb for control, Vma-°"= 185U/g Hb for patient



BPGM EC54.24

— Vi *[GL3DP]
Ky oM + K, " 0" *[G1,3DP] +[G2,3DP]

KmEPM= 40 uM, Ku:2PM=0.013,
Vinac M= 170 U/g Hb for control, Vst oM= 170 U/g Hb for patient

BPGP EC 3.1.3.13

BPGP __ Vmax e [GZ’3DP]
Ky "o * L+ ([2- PG] +[3- PG])/ Ky, ") +[G2,3DP]

Kum2 = 20 pM, Ku1®7"= 0.0086,
Vimac or= 0.027 U/g Hb for control, Vmac ' o = 0.027 U/g Hb for patient

d{Glucose] | w dIG6P] | om ,  wc OIFBP] _ oo e

dt Tt Tt
d[FBP] — VPFK _VALD’ d[DHAP] — VALD +VTPI ’
dt dt
d[GAP] — VALD _VTPI _VGAPDH ’ d[Gl’3DP] — VGAPDH _VPGK _VBPGM ’
dt dt
d[3- PG] _ PGK | \/BPGP _,PGM , d[2- PG] — yPeM _Venolase'
dt dt
d[PEP] — yolase _\,PK , d[NAD] _ \yLDH _\/GAPDH ’ d[NADH] — GAPDH _/LDH
dt dt dt



