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W R REEBEQ.MEARTSEHENZAMBEEER 2 T REBAEREHTH
EATHEEANEDR DR EHFHY. RET oRNA BAHFREN YA R ELR
FEESHAEKERERUXEMER, A TREREE LTERERIB TR LRBEAEITT oRr-
NARFRENY, TERFZERFRATRREREENY,. BFUTRELIEPTHER
HEABHFRATERLFEITRLRN. SHAILELAATUEIONEAMEENEREER
EAREHHBIMTHRICERE, 1 BRIEMR LSRN E.

*xBiE WERUN AERDDT, FHAK

AERTERES -RAEETEFGEY - REREZHANOER, LHE—
B FORERRYAS, RAERTIRVEAFRE A REAKA, ARG RER
TREAFNTGHMES T REXEMESIRERRE, AOAERTEHESTHR
R FABRAEA /DA, T ED BN RN EHNE 8~ 10d, AEBELEEERE
EAET AN TR RAEESRER, IR~ ET A (AR
BEER, fF 2HEREP LR REARORENZ, BAMBTEAMATH FILE R
AT RBBRE BRARERRENPELoh TRETEHES R, ZSERERR
ARRMER, B, BusORAWERE, s BT EEEE R, A%
AIBFREFKITHREARAE o EENE L

EHERXTERNLRENUFHRBEHRCEATRRER. WL TABITE
EETEEY lac RYTRE M AP BHTRERZE T WRABKBRAT 4 TXK
Fo MTFABHAEEIBRAEAMBDTRERRC BRE T HEBA N LIRFR.
HRZRBIBA T M EEORERFAORRNE, AXHET CERBUTEE
HOBY THARERNASBITRALRAMMEE A RENLS THEAEEERY, HHEXR
NP E LN ARAERTERXESRR. BEAX SR E& e
WER FITATHARRENER A,

1 MBS F*
1.1 E&FRK

ATF 1996 £ 2 A 29 AWE,
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E.coli W3110(F',hSR™,hSd M ' YH{ETE £ 8. Bk PECI01 h FHEXFEUAE
BB TFRE, APRE LEEYbER TR,
1.2 BEMEe |

FhPEME R A LB 3R, 37C 1 3% 12h, REFEEFRH 0 Mo IE S 2 B 25 % B4
EHREM. J7TCHF, AKARNEEE BB ERER B — e BREER, BHif6
BMWE .,
1.3 S¥hE

FHRERAMBRREMREC M E, 6E8REE R Furth-Diesche #l . 4l
KERBHAE(EE 600nm) REEKRER(TH),

2 HFHEBHER
2.1 BEEANFRGHNE

—ARGA YK AT B2 TR A 6 SRR T RS HLIE I T+ T2 0 4 R
B L#9 S DNA $53 mRNA, T0Fl TR B 7=481 mRNA §04% 7% SIBHEE L6 B4
R O RN, U A T A CAMMEBEA S T RYULE O, mRNA B RS

I REEAREE A CEROHBEAFS 4 AR, CAMBATFREIES
RTERMN;

ApopR+ T = ApoR - T K,
ApR-T+ T =T - ApoR — T{= TrpR) K,
TrpR + O = Trpr - O K,

E3 R A ApoR HEBAPEWMEEEN O Haiid (LR B S (FiRERE mR-
NA): TrpR-O {33 1%tk (U 8 49 BB\ & (#5 1L 8638 mRNA); T 5400 P9 5 AR,
2.2 EFRWEHRFq

R Lk 3 M REKATUE R F TR,

[ApoR] - [T]
Tapr - 11 = s @
[TpR] - (O] _
TTer-01 = &
MY ETER;
[ApoR,] = [ApoR] + [ApoR - T] + [TrpR] + {TrpR - O] {4)
[0 =[0]+ [TrpR - O] (5)

AL~ (5P HY S RREE: [ApoR | HRMMMEEE G SR (O] R MB N RH T 8%
#.
FEIAEXEHEREE, WARNRAFEEFEO)S THARMNAAEEEKE
(Gl B
[0] = [G] (6)
HRERERT s ST(015[01x, {1 ~(6)R, T1§ qitHR;
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r—"!

0l JIBA-G)+CI’+4-B-C-G-[B(A-G)+C]

=101~ I~B-G 7
(7)3&43 ,B,C,H G #EXHA;
A= [AI)OR,] (8),:
B = —[IEJZ.—K; (9)
C=1+ [g.} K[ﬁ]fzfz (10)
G = [G] (11)
2.3 mRNABHER
B 5= 40 M P mRNA BI5S S M R R — SR I, 3655 IR 3 41 B AY A R BB 3 mRNA
HwBEMR,. UE;
QH‘TRPL] = g kg 1G] —&_, - [mRNA] — ¢ - [mRNA] (12)

(12)RH kb, F &5 910 mRNA 78 E 8 SO0 B REEH B (mRNALY BRI A mRNA %
B p AAIMILAERER, .
ZEDHMN mRNA WFEFREFLTEES, WU

d[mRNA] _
P {13)

B (1) O3 A EL MMM mRNA R ;

[mRNA] = -%7&§i§ (14)

2.4 HRAFHTREER
BEMEAEDHREEE{EEMHA mRNA B —RE N, HRAFY 980y —

RR, HEEFMEE LM YHRBER, UE;
di P]

“ar = kp+ [mMRNAY - & - [P]— g+ [P} (15)
ZEFHBHAFYHIREEELTIHRS, U;
dPl_y (16)
fT(15) 1 (16) R H AR A =Yk E
(p) = Lz mRiA] (am)
PADNADRAA QD R, BFRBAWREFRLL
(p] - [VIB@& - c)+%}1;4(£ EF)G Eie“:(‘f'A;z) G) + )bk ke (i8)

2.5 ABIREDHRE
HO)RF S HARRPYIRETHEAN;

c _iV/IBA-G)+CP+4a-B-C-G-[B(A- G+ Cll ki by a
P 2-Be{b_+p) -(Bp+pu)-p
F(19)P Cp HER T PEIIRE (BT S WL s x HEBBFMBRE (FRR a/L)ip WA
MR (/L)

(19)
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2.6 BHFEH
B3Rk (6 1R B R ORI P Hp— s h 24
K;=3.0%10"% mol/dm’s K,=3.0x 10;"mol/dm3; K3=5.4%10"* mol/dm’;
£..=27.6hY A=5.0%x10"" mol/dm’; G=1.0}10"7 mol/dm®,

X BRI IRNE SR (e BAR)H, R mRNA fHFE RN REGE S wigE, B
AR ko, F kp BEE AN A KA IR, BIEMT S LA K EET o + 6u
AP EXR(a Mo HEHER), BHIER, RERDTHAEEIEREF THEEX
BETHAEBH £, ¥} kp T £ _pHTRARE, BRI TR RMEE;

by, X hp = 9.85 X 10M(1.0 + 3.60u)(1.0 + 2.55.)(1/h?)
k.p=0.633h!

1 ks S RN F XA F, B AT #5818 40 5 b A o 2200 €6 S R VR JE
¥EHMERIRPTHERSEHSTIIE.

3 #R5d%

3.1 =HEiN

MEEHEE KGR oo TREILEEMEF TSN ARLE AR ERNAER
REHHE AAQ)ZMEREE Y o, TEESE#AGTUHE THESRASTUERNE
B
BEIMUSE, ST ST SR, XRBFE THHEHEAGT -En
F¥E.
3.2 EREFSREMREXR

HR(MDITUHARREFSAEBREE R SRLE 2 AE 2 TURLEYEEE
MR ARANERE T, FEEFROESAZ 8. AEE S EERKELS

EN )

26 ) (}/0\

120

T
S~
o

100

Activity/10% u + m1?
s -
T 1
\o
Tramscription factor/%

\

2 4 6 g 10 12 8 % j; _!5_ 4
t/n Bc/mal + L
W1 BTN WEMA (R e, FHES .
. 2 EEBRREMHEERTHEW

X Fig.2 Effect of Trp conceniration un transcription
Fig. 1  Calculated ( points) and experimenial & '

. factor
(line) INF-a, activity curvers
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o, TRARSEAEOS S ERARBRNK =Y, SREFE T RERK,
3.3 dWRAFSREIESARLE RERNEEMRREXR
HAQ) U HARNTYRIBESAR B ERELRAAMBKEXR, EitE

BRLA T IR = et =4 0x 1070, HFELEHIE 3 Fmn ik, M 3 PR L

FRAR S AR 20 % (0 M A0 S A 6 PR i B R A Bk e A R R, i 3 (8
Mk BEAE 10 5% 10752 MBI E M B I =4 & Bk P R
3.4 HIEA o, TRESEITNAORES HERE BT

Bt FAARS)HHMMN oy THESE, BRLE 4

4

ll-lx-l.o &g
-3 sk
h. T
- [
? 25k
5 3
E 3 2
3 5
<1 Tl @
1 —
0 i I I | <o
—9 —B -7 — -5 —d 0.5 4 L 1 ' 1
uc/mduL_l [u] 2 4 6 B 10 12

Cuiture time/n

B3 R b AR I R F £ 2 M IR B 3 A B
i Eodu%: digh A
Fig.3 Effect of Trp concentration on product

B4 TFE () A A () P4 IS 2
Fig.4 Calculated { points) and experimental (line)

specific activity curves of INF.q,
content in the cell with various specific growth

rate

a TR LEFEHFIBT Y Ao wB A, SUs R HARSEN MR & T
ERBRELRFMFIR, ARA o THRSBET HEEHTEER. BRKLER
BN oy THERSBERERERIUKEBMAR., A TLEHEN T SERIRTH
BN on THRESH, LEFRFRNBFHERER BB HME, BN+ RER TS
R, AR ERKE EREBBET o THRRSBRES, HHEHKRAN o, THESE
HC R RTI B T R (B 1 A 4 TR AR, R AH AR Q)Y HAR(19), HEER
BEFLRO A RERMNCERERTHARNAORERT « TRESR, 858,
WE - REZIEEREA, XHREE R EA R,
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The Study of Mathematical Model for Product Formation
with Recombinant Micrbes Expressed Interferon

Xu Jingning Li Fanchao Wang Erli Tang Xiaoxuan Yu Juntang
{ Research Institute of Biochemical, Engineering East China University of Science and Technology, Shanghai 200237)
Lu Xingyuan
( Shanghai Institute of Binchemistry, Academia Sinica, Shanghai  200054)

Abstract Based on known molecular interactions of aporepressor, corepressor and inducer, a
mathematical model of product formation about the Trp operon regulated recombinant mi-
crobes has been proposed, The linear relation of the overall transcription rate constant and
overall translation rate constant on specific growth rate has been sugested. Used experimental
data of which engineered microorganisms express interferon(IFN), Decay constant of IFN,
mRNA transcription rate constant, IFN expression rate constant have been estimated. An e-
quation ralated to IFN concentration in fermentation on specific growth rate and Trp concen-
tration has been obtained. By application of the equation, the expression of IFN is calculated
based on Trp concentration and specific growth rate in fermentation. Also, the optimum over-

all culture time can be determined.

Key words Mathematical model. Trp operon, interferon
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