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tim/ per®mRNAEE M

<—1 tim mRNA > [ TIM protein |— dM h" M
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G e—— I l dt ~ h" 4 Pn
[tim gene ]
PER-TIM [E=| PER-TIM
[pergene] dR
\_ — Y, Il E=SM—dR—bR2+CP
+<— per mRNA > | PER protein[— > .
TIM-PEREGHEDEE P

tim: timeless, per : period dP P p2
Kurosawa et al 2002(cEDE/ER E = bR* — P
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# 10-01 EYa—J)L - Ny FT—T Dt
import matplotlib.pyplot as plt
import math

1A

# 10-02 /NTA—R EEHEDRTE
h = 0.1

n = 10

a 0.2

S 0.2

d 0.2

b 0.2

c = 0.2

MO = 1

RO 1
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# 10-03 A4 7 —FEET

# 47— FEDEE
dt = 0.01

t end = 100

n step = int(t _end/dt)
# FHEAERTE

M = MO

R = RO

P = PO

t =0

# SCEKAAD YU R b EfE
t list = [t]

M list = [M]

R list = [R]

P list = [P]

¢ B

for 1 in range(n step-1):

t =

t + dt

4 =

dMdt
dRdt
dPdt

11

= (h**n/ (h**n+P**n))

- a*M

= s*M - d*R - b*R**2 4+ c*P

= b*R**2
BT

M + dMdt*dt
R + dRdt*dt
P + dbPdt*dt

ECEK
st.append (t




~ y o)
alb—>3aiEReT0Ov b
# 10-04 fEROZ7 A b
# FFR7
plt.plot(t list, M list, label="'M")
plt.plot(t 1list, R list, label='R'")
plt.plot (t list, P list, label='P"')

\/I
[1]

plt.

plt

legend ()
.show ()

# X

plt
plt

.plot (M list,
.show ()

R 1list)
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M _list[i] < BB < M _list[i + 1] M _list[i] < BB < M_list[i + 1]

_ t list[i] + t_list[i + 1] ek t_list[i] + t_list[i + 1]

th o= =
Cross 2 Cross 2
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# 10-05 IRENDFE
# BAHER
def calculate period(t list,y list):
threshold = sum(y list)/len(y list)
t cross list = []
# BiEZ £1-<KLERD S
for 1 in range(len(y list)-1):
if y list[i]<threshold and y list[i+l]>=threshold:

t cross = (t list[i] + t list[i+1l])/2
t cross list.append(t cross)
k cross = len(t cross list)

period list = []
# AfZE
for 1 in range(k cross-1):
period list.append(t cross list[i+1]-t cross listf[i])
period = sum(period list)/len(period list)
return period

# VA bD@A¥DEE> TERZETE
period = calc period(t list[int(n step/2):],M list[int(n step/2):])
print ("Period is ", period)
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TIMEXEKEZRICHEEER U, TIMORREDEZ{ET

(Koh et al., Science, 2066 )
CRY }

| »=

+«—1 tim mRNA > TIM protein [—
4 | %) I l
[tim gene]
PER-TIM [==| PER-TIM
[pergene]
P )

A 4

+<— per mRNA > | PER protein[—
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# 10-06 HIZLB Uty b # ETH
$ AT —FEDETE for i in range(n step-1):
dt = 0.01 t =t + dt
t end = 500 # LXK
n:step = int (t_end/dt) dMdt = (h**n/ (h**n+P**n)) - a*M
t dawn = 24 dRdt = s*M - d*R - b*R**2 + c*P
n dawn = int (t dawn/dt) | | dPdt = DL*R**2 - c*P
# #HEREERE # ST
M = MO M =M + dMdt*dt
R = RO R = R + dRdt*dt
P = PO P = P + dbPdt*dt
£t =0 »# Kicks Uty b RBIFICERDE
# EEAHDOY X b EEE if i%n dawn == 0: Y VINOERH
t list = [t] R = R/2 e AN (B2
M list = [M] # ECEK
R list = [R] t list.append(t)
P:list = [P] M list.append (M)
R list.append(R)
P list.append(P)
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4 10-07 FEEREo7ay k

# KR

plt.plot(t list, M 1list,
plt.plot(t list, R 1ist,

plt.plot(t 1list,

plt.legend ()
plt.show()

P list,

label="M")
label="R")
label="P")
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# 10-08 IREID AL
period = calc period(t list[int(n step/2):],M list[int(n step/2):])
print ("Period is ", period)
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