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FARMB AR PICHBELFEEES (APC)E AN E (Esdherichia
coli) M 109 K3k, 355 =ik 8 4 4 2 A A0 JE5 AORAE B BRMAET 4

o, B S R T SLE 5 X8 AT & %

FH 7o

R R 3 APC R A HHTH

G I EFS APCHIRLEE Tk 268, 5 PICH BSEFE N, E5F EE#HF, 0D
TAIE 21.8 HARERT HILEER PICAHELE = APCE FHE A,
FEHAREEY, EHAAMAYE, LESFS
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FENEHE R AP AE T W 23 B A3
FiEh st m A, FEATELEA
(PE) BRI H (PC) il BEHE 1 (APC)MIBELL
WHEA (PEC)IUFH (G hzer 1994) . HFFL K I, %
JE 2 A PG B A0 b R AR 4
EKWEME (Estrada et al 200L Gonzalez et al,
1999 R eddy et al 2000; Ramay et al 2001, XI#:
252004 B, 2004). ASzE =5k T APC
BN, FRAE R AT B b Se L T m RIS, AR
W] APC H A &3 1 5o MR vE v (R 7 K AR,
2003 J# 5145, 1999) .

IPTG ( Isopropy HB-D-th bgalactopyranosile 5+
P2k BDHACH FUBE ) AR AT FLR R 30
TS, 2T R AR T (lac X
HATAERE ST )l S RIL, BT PIG BA
— e T LA RS B B, BRI N TR
BiA = B TREAGYIERA — & K& R %

(Ganbert et al 1998). A T F#, PTG 1I& X
W, Ve F 2 SR AR s S AR5 3 H 1 5 ]
M2IE . AR IE T KB E M 109 Bk A
16 F AL, DL BEAE FR (M AL-p2-APH ] APC
B RN H I LD, b ZUAES 5 H 0 88 ) 2% A A
KBHGHAT T A, IR T AR E PTG
T APCRBMAILZ.
1
1.1

16 £ W Escherichia oli M109 (DE; ) [ recl
supk44 endAl hsdR17 thi A( lac-proAB) |1 [E &}
S e v I 5T I S 06 U AR A 2 A S AR
1. BEUARATE Py A SIS S0 &, A 2%
HERPUER APC IR,

1.2
1.2.1 JiURL DNA B il 6 K i i B ez 26 10 il
& TR, WLSCHR (Sambrook et al, 1989).
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1.2.2 IR HUH 4°C R PR R 1 TR
B, SRR VR, R T8 SmILBR;FRE (5 F
Amp 1008 g/m )JIRE H, 37C, 200r/m nki F7id
Wo 1% Fo RN MG VAL B P L HE 207 100m 1
2YTH; 755 (BH Amp 100H g/m 1) 500m HE I
1, 37°C, 2001 /m in 18 iREIRZR: 7%

1.2.3 K F#ER: 97 B TR I B LA
0 FEFHT 100m 1 1B #E), 37°C, 200r/m in 35 5%
8hiG 1% o ¥ T K e, THEE IR, B % L
R BEE NBS BioFlo 3000 %Y 5L H 5 & BEHE it
7o BALFEM 2mol/L HCIAT 5Smol/L N &OH %
fil H=7.0 £ MERTRELSAEREEKSE
OD 0219 1B, FFUR I INFLE, M N 0. 2g/
(mine L), FLFIN Sk 55 =M B R T7 R RAETT 4
IR0 ) B, IR Z204 0. 2g/(mine L), HLiR
I 3 45 R AN AR, VB R s BT, AR IR
I FUNE, WINEE N 0.2¢/(mne L), FHN She
1.2. 4 AR IR EE K oA PC ik = (1) E
L2230k G 7 IR, 2003); WA R EH S &
(R I5E W2 SCHR (B radford 1976)

2

2.1 rAPC JR,

EHF KL MAL-p2-AP ( 7. 76kb) ¥4k E. coli
M109( DEs) J&, 47 5 1 % 85 7%, 5 DS
PAGE, fifiieth TR MR Rio 7£ LBE;FRIE
1T3RIE, PTG 5506 B 4088 75 B i )5 14T SDS-
PAGE, ¥ ¥ 2 fi8lR 41 4E 2 5 L, W estern blot % &
(B 1), % S5 MR R MR e I EH I T B2
(146, Uil APCTELFER R, PR 2T Rk,

kDa 1 2 3
07 4 . S—
ppam—
o o — .

43 () ——S———

20,1 ——

14.4

K1 APCIERERITAER IR, "PRIA 1 G VI 73 Hr
Fi. 1 W estem blot analysis of A PC expressed n JR,
. Marker 2 RFFH IR, R
3 ESRI R, AR

2.2 APC

¥ TAEER R 24N LB 2YT Mo 35 77
Ferp, DIFLBEVE NS S/ 455RWE 15w, A
[ 55 3% 5 APC RIE AR AL KEIR KI5
Wi, 7E=Fhks FR3E d, APCTE LB (0 Rik
U, MAE 2YT 3782, A APCHIERIA, 1X
AR BT 2-YT 8598 b &G M A bE, BAA
REFIH FLAE TS TREW R, 7E LB A
KU, OD o 2435 4.08 T R, 7 Mo A K
7, 0D oo N 0.78 Ry £ 2-YTH AR KAB I
N TRIEE Z 0, OD ooy 3. 73 JERE LA TRERE
PR Ry AR FREE R A KA . APCEAH]
B R P INRIE L, RIE LBR; -3E T 3k 15
(1A i fge e, R U, AR T8 AR R B
LBI LT EAH T TR R IR

1 NAPC
Tab 1 Effects ofmedia on the recanbmnantE. coli and the expresson level of APC
B Ak B TRV EE (0D ) APC FILFE (% ) APCEME (g/L)
LB 4. 08 21. 0 017
2-YT 312 00 0. 00
M, 0. 78 18 2 0.04
2.3 APC W BE T IR Eh W FE KT 4 /LIS, B AR B

SCHERIRIE (B T ERZE, 2003) TEHL ER 6T R
[ e A — 2 IR, R 0 B A58
IARPE o ASCUEHWTFL 7 IR hont TRk IR,
BrFRmsem . A 207 UG H, 2 BRRR Eh ik B
T dg/L I, B KRBT, WA R A OD gl

) ODeooo H T AR B RERIKZ /N T 8g/L
I, W EETH v, rAPCH) RIE T =4 BR EhVK L
KT 8g /LIy, APCHIRIERATFA. L5 7)
B, B ER EhIR FEN 4— 8g /LI, B4 TR 13 11
G 7/L I EN
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Fig 2 Effects of different PO~ on the grow h of JR,
(0D ) and expression of APC (% )
—O0— R, EK; —0— APCEIL
WKW B OD o AR

2

2.4

ZWESCHER (A, 2001) T iE S &,
Iy HIE THREHEAEKE 0D fEN 0.0.4 0.8 1.2
1. 6. 2. OB IR 75577, 45 Rk W, 7 B A K 40
A BUMAFLE S APC IR IE . 2 B AR
A KB SR K I (0D I8 0. 8)IF, I N iE
IREE HIFLBE, A PC I 3R IE 5, IX 7] RSS2 78X
A& G, B R T R AR K IR B R AL S 3
AR DRI IR 0K B8 T BRI
2.5

[ A3E RS 4675 S AL, 1m0 85 7R v i N3
B, IR N 002 406, 81 10g/L. 458 K
IR VA B ) LR X A A K — s B AR
FUMEIN N R B 3o sl i A1, 4 A4S ) 56 A 1 A=
KX H B APCIIRIE (R 2). TEREIRE:
W, 6g/LANERE B RONEH

rAPC

Tah 2 Effects of hetose concentration on the grow th of the recanbinantE. coli and the expresson kvelof rAPC

FUHEREE (g/L) B ARIREE (0D o) MAPCRIER (% ) APCAWIE (g/L)
0 3.05 0.0 0. 000
2 3.46 185 0 152
4 3.56 23.7 0 164
6 3.72 26. 8 0. 179
8 3.70 2.5 0. 173
10 3.60 26. 7 0. 169
2.6 JR,

WIE 3FR, INNE 5 17 S 7IIRE S S 5
7% 4h 5, APCHIZRIA SRl IAR] 5 KAE, I Rk
P ORFE e 1) b AR %, MUR B A PC 1)
TEANTERN, 5 SRR ShE, WARAK I A
Kt RN BFEEB AR, APCRIAS EA RN,
FreA 55 APCHI B TR B 6 /£ Shict .
2.7 APC

FLHS T APC [ 3RIE K 1) AR ) B AR
T PTG Wi 5 (45 R ASI W), HILHEAT &1
ToEEFI T B 1) AR A, A 43 HAE APC BRI R
Bz LE e AT BT AR PTG (T TEM (E R34 .
2.8 JR

MR DA St o S, 75 B2 s 7% 1 A 1 gt

kDa
— 974
rAPC —66.2
S 400
- —310
—20.1

3 WA rAPCER LRI
Fig 3 Effects of nducton tine on the

expresson kvel of APC
1. Maker 2.3 4 5F1 62 B NAME S S
1h 2h. 3h 4hF1 5hjE A PC IR IEE N
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TERIE LT A2 RAEHFHRER, EERH T
PIANTT R, 55— P U TERE 77 1) 3 B2 v i 2L b
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TR (FEIETRE ) AR, £ A BEFER S, RIAE K 9
ok R PEECR N B, W AUE BT, R R N
FUbE. SRR, 5 R T S A 4 I T AR A A
APC ) RIE S U T 58 —Fp 7 %8 RAEE ZFh 7
F, HIRR OD ik 21. 8 APCEIEFEN 230,
RAYIELN 0. 92g/L K.
3

FUREBRAE NS IS, EAR B — R,
Al DL AR B AR, B AR AR 2 5] SRR AR
A AR R R A AR L. RIS DRI RE A B
T FUBE FE W ) 1E A fe gk N B R ARGE f N, 4
ik B - FUNE B IV A R SR R F
7 SHIME A, &M IBRE S22 FR R
SR, W fd AR A BELE S R 2R T I S AR R
o AEEAE RIS T ORI, 0 BB TR AL TR AR AR AR
%) B, FLPESE AR R 5T AR, X0 A8 &t
T DR TR TR A A W A LE I, S O SR
%) BT FLRE A Re A A IE R . SR 18 A
A TR B A v R, R T AN I R TR, P
LTE i 5 R R e b R w1 ] 6 R AL B IO
(1% B i) i HLEE
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EXPRESSION OF APC (RECOMB NANT ALLOPHYCOCYANN) N
ESCHERICH IA COLI USING LACTOSE AS INDUCER

TANG Zh+Hong GE Bao-Sheng, LN Fan, REN YuHong , QN Song
(ExperimenialM arine B blogy Laboratory, Institute of O ceanology, ChineseA cadeny of Sciences () mgdao,
266071; Marine College Yaniai University, Yaniui 264005)
(ExperinentalM arie Biology Laboratory, Institwte of Ocearnology,
ChineseA caden'y of Sciences () ingdao, 266071)
(ExperinentalM arine Biology Labora tory, Institute of O ceanology, Chinese Acadany of Sciences (Q ingdao, 266071
D @arment of Biochen istry, Yaniai Unwersity, Yantay 264005)

Abstract Phycobilipwten & a type of photosynthetic antenna p gment found in cyanobacteria thode-
phytes cryptophytes and certan dinofhgellates A ccording to their visb le absorption properties the phycob #
protein fan ily can be classifed nto four sub—fan ilies phycoerythrocyanin phycoerythrin  phycocyanin  and
allophycocyan n Phycob iliproteins have also been found to have antiroxidativg ant+inflanmatory, ant+tumor
and celgrowth pranotng actwities An APC (‘albphycocyann) gene fran cyanobacterum A nacy sits ndulans
UTEX 625 was cloned sequenced and expressed n Escherichia coli Mouse effcacy study showed that APC
could nhbit wmor remarkably IsopropyHB—D—th bgalactopy ranoside ( IPTG) is an effective nducer for lac
pranoter derved expression systan s However IPTG is toxic and canparably expensive which is mpractica
ble in laige-scale production of genetically engneered drugs To discover a low—cost technique for efficent pro-
ducton of APC, in thispaper the possbility of using lactose as an nducer to substitute IPIG n the expres-
sbn of APC in E. coli R, was investigated At firs the recanbinant (M AL-p2-AP (7. 76kb) was trans-
bmed nioE. wlk M 109 (DE; ). Western blot analysis revealed that the APC coul be expressed successful
b n the recanbnantE. coli Ri. The growth of the recanb hantE. coli and the expression of APC were sk
nificantly affected by cultivaton m edia Shake-flask cu ltivations n differentmedia (LB 2-YT, My) showed
that LB med um is the most approprate for he production of APC with lactose as an nducer The fnal cell
density OD gy reached 4. 08 and the expressbn of APC amount to 21. 8% of the total potein in LB m ediun,

which wasmuch h gher than those n 2-YT andMy. M neral salimedia & ofien used to inprove growth and the
stability of plasmid thereforg¢ shake-flask optm izaton expermenis were performed w ith different canb na
tons ofm neral salim edia Rehtwvely good growth of he recanb nantE. wl was ach eved by usng phosphate
(4—8g/L). The feed ng strategy of inducer & mportant in the expression of recanb nant proten Experinents
were conducted to find out the optmal cond itions for nductbn ting nducer concentration and total indue
ton time of he expression of rAPC. The h ghest expressbn rate of APC was measured n the cultivations i
duced when OD ¢00 was about 0. 8 ( phasell ). The concentraton of @ 2 4, § 8 and 10g/L lactosewas se-
lected separately to evaliate advantageous cond itions for the induction The concentration of lactose 6g/L. re-
sulted n higher pooductbn of APC. At 4h afier the nduction the highest bimass of rAPC (0. 23g/L) was
achieved while the ODey did not increase after Sh induction Therefore, the tme of the expresson of APC
shouH be controlled at about the 5" h Finally the recanbnantE. wli JR; was culured n aNBS B ok b3000
SL fem entor The expressbn of rAPC reached 23, beng smilar to thatw ih PTG, and the ODgy reached
20 n hih cell density culure The results suggested that APC could be expressed n E. coli M 109 (DE;)

wih lactose as a substitute inducer The cultvationmethod by lactose nduction can reduce the cost of the pro-
ducton of rAPC.

Key words  Recanbinant albphycocyanin ( rAPC), RecanbinantE scherichia wli Lactose nduction



