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Table 1  The values and definition of new parameters f; —fg

Definition

Value (nMh~!)

1.13 Rate constant for entry of P, from cytoplasm into nucleus
1 ry 2 ytop

/> 0.39 Rate constant for transfer of P, from nucleus into cytoplasm
f3 24.8 Rate constant for entry of T, from cytoplasm into nucleus
f+ 8.55 Rate constant for transfer of T, from nucleus into cytoplasm

fs  0.59 Rate constant for association of PER and TIM

fo 0.19 Rate constant for dissociation of PER/TIM complex
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Fig.2 The relation curves between vibration frequency

and new parameters f| —fg
3 DD LD W LL TENHAR

T R — RN IR T, R TR AN BRI
FHIATy AJ 52 BEAE B B B A2 Ak X5 #E (1) 3
FTEUERSY , RS2 B mE 4514 (DD Darkness —
Darkness ) T 42 1L 24h (22 23. 97h) i1 Ji] 45
=7, & 3 FR.

4

PER protein or mRNA
) w
o w o

- o N

r"‘
05p

TIM protein or mRNA

3 DD Z50F 4728 B Ay

Fig.3 Time evolution of each variable under DD conditions f; - f;

PAE 2 EG BRAsE . i T ORI & 5 TIM
(AR e, 7130 ok 45 12 TIML 174 o4 A 22 SR 4S5 401 51 it
(RISEI . A JERE T ) TIM [ A% 285 v, o0 JC G BRI
(1 2 45,0, IR ATE FE R (5,10 ], B AR it i T4k
RIA v, B HUE. A ASGEEJS, B LD ( Light — Dark-

ness) AT, IR GAHFLE, ALY 240, anl&l 4 fir
7.

FERFEEERART, B LL(Light - Light) 5~ , 77
(1) MRS TR ki B, e R B — s
TEARZS, WNEET7R. S, g 56 B2 14 R [ ' B
SRR L3 A i ), e xRt A A i

45

4

w
o

N
= o o w

PER protein or mRNA

05k
v

TIM protein or mRNA

£
tmelh

P4 LD ZAF T 4578 Bt Ay ] i

Fig.4 Time evolution of each variable under LD conditions
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when the relative parameters of per and tim are asymmetric
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A REVISED MODE OF DROSOPHILA CIRCADIAN
REGULATION NETWORK”

Tan Ning" Li Xiaoyan Chen Lingli

(State Key Laboratory for Strength and Vibration/center for mechanical experimental teaching ,

Xian Jiaotong University, Xian 710049, China)

Abstract PER and TIM are two important clock proteins in Drosophila. In the previous research, PER and TIM
were considered to combine as heterodimers in the cytoplasm, then the heterodimers PER/TIM can be transported
into the nucleus. But the experimental research, made by Pablo Meyer et al. in 2006, has indicated that PER/
TIM heterodimers dissociated in cytoplasm, and then PER and TIM can be independently transferred into the nu-
cleus in a narrow time frame. This paper revised the circadian regulation model of Drosophila according to the a-
bove experimental result. The revised model considers the process of the transcription and translation of gene per
and tim, the protein post-translational modification, the separate entry of the secondary phosphorylation of protein
PER (P2) and TIM (T2) into the nucleus and the subsequent regulatory process. Then we calculate the periodic
oscillation of the revised model, and determine the values of new parameters introduced by the modification
process. Subsequently we calculate the oscillation rhythm of the revised model. It is found that the revised model
exhibits similar properties as original model. That is to say, the oscillation is periodic and the rhythm is close to
24h under the condition of DD and LD, but the oscillation is damping under the condition of LL. The results re-

flect the rationality of the revised model. On the other hand the revised model shows more dependencies on the

parameter symmetry than the original model. The detailed explanation for this phenomenon needs further work.
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