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The Cloning, Expression and
Purification of F3
Recombinant Toxin

ZHU Haibing, HUANG Yi, ZENG Zhaochun
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Chongqing Medical University,Chongqing 400016, China

Abstract F3 is inserted into PQE8OL carrier, after being amplified
by PCR, with the plasmid pEKH -F3 as the template, to obtain
PQE8SOL —F3 recombinated plasmid. With extracted pseudomonas
aeruginosa strain chromosome DNA as the template, PE40, the
pseudomonas aeruginosa exotoxin A catalysis area, is amplified by
PCR. Then PQE80O -F3 is recombinated with PE40, to obtain
PQESOL-F3 -PE40 carrier. The DH5a and BL21 are obtained by
transformation. The results show that F3 -PE40 fusion protein is
expressed and the quantity of expressed fusion protein accounts for
about 20% of the total bacterial proteins. Through extraction of
plasmid, PCR amplification, and F3 -PE40 construction, E. coli
expression vector is obtained by transformation to successfully
express the fusion protein F3 —PE40, which lays a foundation for
large —scale expression and purification of F3 —PE40 for further
functionality.
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GATCCAAAGATGAACCGCAACGTC=3" (Bam HI), -

P2: 5'-CGCTGCAG CTTCTTAGCCGGTGCTTTT-3"(pstl)

U Psil/Hinll

R PCR :94°C 4 min;94°C 40 s, o
prap-m-— F1.PE i
63°C 40s,72°C 40s, 30 ;72C 10 min;
, 5L 1.5%
, DNA , PCR .jj;}‘,, )
BamH 1 Psil PCR-F3
PQESOL, ,  T'DNA
2C 24h, DH5a : 1
37 ’ Fig. 1 Schematic diagram of vector construction
DNA , , mmol/L, 6 30C 1.2.345.6h
PCR , PQESOL-F3. 1 mL 1.5 mL ,8 000 r/min 10 min,
1.2.2 PQE8OL-F3-PE40 100 nLxSDS , , 5 min, 20 pL
PE40 : 5°-GC 5 pL 15% SDS—
CTGCAG GGTGCGGAG TTTCTTGGCGAC-3"(pstl), PAGE , IPTG ,
5"=GCAAGCTT TGGTGGTTTACCTGG TTGACTG -3 (HindIll), ., RAD F3-PE40 .
PCR o HindIll  Pstl PQESOL- 1.2.4 (SDS-PAGE)
F3  PE40 , PCR ) 15% ( 2.3 mL,30% 5
° PQESOL-F3-PE40 o CaCl mL, 1.5 mol/L Tris (pH 8.8)2.5 mL,10%SDS 0.1 mL,10%
DH5a 0.1 mL,TEMED 5uL) 5% ( 3 mL 30%
o DNA , 0.5 mL, 1.0mol/L Tris (pH 6.8)0.38 mL, 10%SDS 0.03
) PCR , mL,10% 0.03 mL,TEMED 3uL),
PQE8SOL-F3-PE40, 1o 1 h, 05h 1h , ,
1.2.3 PQE8SOL-F3-PE40 o 20 pL ,
: 2mL LB ,37C . , ( 60V, 17 mA ),
, 1:100 10 mL LB , 75~80 V,
3~4 h ODsq 0.7, -B-D- 150~170 min, s s
(IPTG) 1.0 mmol/L, 4 25°C .30°C . , 0.5 h( )o ,
37°C 42%C 5 h; IPTG 2 mL 2% R250 40~50 min ( ),
LB ,37C , 1:100 10 mL 30 min, , 1h,
LB , 3~4h  ODsy 0.7, 6 , .
IPTG 0.1.0.2.0.4.0.6.0.8 1.2 mmol/L. , 125 F3
37C 5h, 1 mL. LB 10 mLL LB (100 mgL
,37°C , 1:100 10 mL LB ),37C , 1:100 500
, 3~4h  ODsx 0.7, IPTG 1.0 mL LB (100 mg/L ),37C
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ODsy 0.7, IPTG 0.6 mmol/I.,37C
5 h,8 000 r/min, 10 min .
1.2.6
6xhis s
Ni—-NTA s Ni—-NTA
150 mL 10 mL 1xbinding buffer without
denaturant, s , s

o 2%Triton 2 mol/LL s

3~4 1 mL 1(50 mmol/L Tris—CI .

1 mmol/LL EDTA (pH 8.0) 100 mmol/L. NaCl 8 mmol/L ),
1h 9 II (50 mmol/L
KH,PO, (pH 10.7) .1 mmol/. EDTA (pH 8.0) .50 mmol/L. NaCl,
1 mmol/LL DTT)
Ixbinding buffer with urea ,

10 , 0

, 10

30 min , s 5

1xBinding buffer with urea

(0.5 mol/L NaCl,5 mmol/L ,20 mmol/L Tris—HCI,6 mol/L
,pH7.9) 6 1xwash buffer with urea (0.5 mol/L
NaCl,60 mmol/L ,20 mmol/L Tris—HCIl,6 mol/L ,pH
7.9) o 1 xEluting Buffer with urea (0.5 mol/L
NaCl, 1 mol/L , 20 mmol/L Tris—HCI,6 mol/L ,pH
7.9) , 1 mL , 10 pL ,

SDS-PAGE 0

’ ’

2
2.1 F3-PE40
F3-PE40 ,
F3-PE40 . F3-PE40
, 700 bp ;
C 2)
2.2 PQE8OL-F3-PE40
PQESOL- : IPTG
, SDS-PAGE 27 kD
, IPTG . SDS-PAGE
. 20%.,
IPTG (0.1,0.2,0.4,0.6,0.8.,1.2 mmol/L),
(123456h) (25.30.37.42°C),

, 0.6 mmol/L(IPTG ) 5h

2 PQE80L-F3-PE40
Fig. 2 Identification of the recombinant plasmid
PQE8OL-F3-PE40 digested by BamHil/Hiandlll

1~2—PQESOL-F3-PE40 BanH1/HiandI1l 5
3—PQE8OL-F3-PE40BamH1 ; 4—PQESOL-F3 -
PE40BamH 111 ; 5— ; 6—
PQESOL-F3-PE40,

Notes: Lane 1~2: PQES8OL-F3-PE40 digested by BanHI1/Hiandlll; Lane
3: PQESOL-F3-PE40 digested by BamHl; Lane 4: PQESOL-F3—
PE40 digested by Hiandlll; Lane 5: DNA maker; Lane6:
PQE8OL-F3-PE40 without being digested.
1 2 3 4 5 6 7T B

96 kD
66 kD

44 kD
27kD

20kD

144 kD

3 PQE80L-F3-PE40
Fig. 3 Expression of PQE8S8OL-F3-PE40 in different
concentrations by SDS-PAGE
: 1— IPTG ; 2~7— IPTG 0.1.0.2,0.4.0.6.
0.8.1.2 mmol/mL PQESOL-F3-PE40
; 8- o
Notes: Lane 1: PQES8OL-F3-PE40 without induction; Lane 2~7: 0.1,
0.2.0.4.0.6.0.8.1.2 mmol/mL. PQESOL —-F3 -PE40 induction;

Lane 8: protein molecular weight.
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Fig. 4 Expression of PQE8S8OL-F3-PE40 and its °
purification by SDS-PAGE
I— PTG 2— IPTG PQESOL-F3- (References)
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Notes: Lane 1: PQE80L-F3-PE40 without induction; Lane 2: PQESOL-
F3-PE40 inductions; Lane 3~4: PQESOL-F3-PE40 purification;

Lane 5: protein molecular weight.

5 A
Fig. 5 Structure of pseudomonas exotoxin A
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