Maremarmnueckoe MozaenupoBanue (4 kypc Mb®)

AJITOPUTM pelieHus 32124 o Moaeau Bier ocuuaasnuu riaoko3sl 4 AT® v aposxoxei

3amanue:

CoctaBute B Excel ypaBHeHme, omuchiBaromiee W3MeHeHHE KOHIEHTpamuu Timoko3sl 1 AT® (mo Bpemenn) B
Monenu Bier, mocTponuTs rpaduk, UCTIONB3ysS AaHHBIE M CAMOCTOSITENIFHO MOJ00paB HEYKa3aHHBIN MapaMeTp Tak, YTOOBI
HAOJI0JANIACH OCITUILISIIMSL.

Bapwuant 1: Vi, =7, ky=0.04, k= 3, K, = 5.

Bapwuant 2: Vi, =0.32, k; = 0.08, k= ?, K, = 9.

Bapwmanr 3: Vi, =0.36, k;=?, k, =6, K, =11.
3HAUEHHMS TAPAMETPOB 2 MOIOUPAIOTCS CAMOCTOATENLHO.

Pemenue:

glucose

G = Vin - ki*G*T

T = 2%k *G*T - k,*
gl Km+T

dG = (Vin - ke*G*T)dt

T

i NAD dT = (2*k*G*T - k* dt
b ™ 2%k > Km +T)
mgiety  / NADH
conserved cygle
ADH'
G - KOHIICHTpAI¥sI TJIFOKO3bI
T - xonnenrparus ATO
Vin — KOHCTaHTa (CKOpOCTb) IOCTYIUIEHHS TJIOKO3BI B

\

KIIETKY
acetaldehyde
k1 — koHCTaHTa aKTHBHOCTH (POCHODHPYKTOKMHAZEI
k, — koHcTaHTa eTiu oopaTHoi cBsizu ATD
Km — xoHcranta Muxasmuca (g pacraga ATD B

TITKOJIHA3E)

B moment Bpemenu 0:

Go =10, Ty = 1 (marmpumep)
B Moment Bpemenu 1:

Gy =Go+dG =Gy + (Vin - ki*Gp*To)*dt,

Ty =To+dT = To+ (2*k*G,* T, - kz*ﬁ)*dt

B MOMEHT BpeMeHndH i:

Gi =Gt +dG = Giy + (Vin - ki*Gig*Tig)*dt
Ti=Tia+dT = Tig+ 2%k *G* Ty - kz*L_l)*dt

Km+Ti—1



[Toctpoiite rpaduku 3aBUCUMOCTH KOHIIGHTpAaLUW TINMOKO3bI U AT®D oT BpeMeHHM, HCIOJB3YS JaHHBIC H

CaMOCTOATCIIBHO noz[06paB HCYKa3aHHLIfI napameTp Tak, YTOOBI Ha6monanac5 OCHMJLIAIIMSA. Ilocne H€06X0)_'LI/IMO MMOCTPOUTH

(ha30BEIN TOPTPET CUCTEMBI.

Stability analysis of ODE systems

Bier model of yeast glycolytic oscillations
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Default parameter values: V| =0.36, k; =0.02, k, =6
K,=13 K,=20

or——

How can we understand the qualitatively different behavior? 8
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Stability analysis of ODE systems

Phase-plane techniques for 2D systems

Instead of plotting [G] and [ATP] vs. time, plot [G] vs. [ATP]
K,=13 K,=20
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[G] and [ATP] oscillate [G] and [ATP] converge to a
indefinitely in a “stable limit “stable fixed point”
cycle”
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