Research Paper MRS

WEED SR Acta Microbiologica Sinica
49 7):880 - 888; 4 July 2009
ISSN 0001 - 6209; CN 11 - 1995/Q

hitp: //journals . im. ac. cn/actamicrocn

HEMBEER Bl BERIEEA BT E R HFE R
Wk, ki, TR A WS, KT, KB

(LR RSB 2 e, B B2 S EORE X G s =, B8 214122)

FE: K MR ATR BN G, A PR B — AU B & BOR . AR T H) A% R G0 h AL 2 s 3k
18 HAT A PRI SRR DR, 8 S EIR AR AT 2 — AN R I . D5 B H AR seFo-Ha 5ol
B pET22b b, 43 3 N KA AT B BL21 OE3)F Origami OE3) 1, b 50 175 3 i JE R IPTG W< B, Lh A
HAARY SR E A L AmAN . B R IE BL21 OE3)H, pET22b fE7= £ KK IA scFv-H4, 1 BL21

OE3) M5 A Fl gor XRALIIATA B Origami DE3)ZRIAN schv-H4 (18 5D, HE BAA RS TEm &
FIRZ 85 mg/L 35750, HAT AW TG R & 1 Ee 4L BI21 OE3) 1. 341 IPTG IR EEXT scFv-Ha ik
B TR, TR IR S R S R A RA B T R R . B e ER IR B R, pET22b BETE
Origami DE3) GBI #3238 HAT WG R 1) scFv-Ha, 950/ G 7R 1R B AT, Ay I S8 1R B A P ST R o5 B8

SE T A

KRR AR PEEPUA; KA BI21 DE3); Origami OE3); pET22b

PESES: Q786  XEKFRIZAG: A

W R aflatoxins ) & — R & = AL IR
FACHS W), 045 M7 55 3R B1 AFB1) . 34 55 75
% B2 & # R Gl M i &EE R G2, ULk
WA e (AT 2240 06 8 75 3R ML AN B i B R R
M2. ¥ HhE TR L R BUR Y B b i i & 7R Bl
RS T BRI R Bl 5 SR EERA N
Py N e ST NG S

EAVEZ AR o) TerE | B (il I R VA £7 N TN
A JT AFBL RSN T5 3% o T G 2 T K ST AR K
PR LM T my B k. d k24, 07k
P Rk R K ORARIE T pudk Fr BU R N4 . 4]
PO RE R R AE AR T AR S e 2R AR 1 454
FTy fe I LA, Ty HL 38 B PR R BRI R AR VA
FERIFRIA T R TR E W H T 0 2 WA G 97 1) L

EEWA : JHWIH LS ANA SRR NCET-06-0482)

X EHRS:0001-6209 2009) 07-0880-09

PP . RIS, Gl K R A W] DUIR A BB AR A
RETF 2N P A 2 & A TR ARy . 2
2004 A, £ [H FDA HLHEI PRI CE T 17
Fft, Horp 809 A FEALFUAA Y o ALY N A —
SR I AT, = AR 2555 2o RIS i M
FEVLRT I TAE A, BAT 28 SR Wit 1R R J ok
AM Tomlinson I+ J PR SCEFRE ] T —LLGEHE N
Al AFB1 (1) 8 HTUAK Gingle chain fragment varible,
sclv) TE e 5, Ho ST B8 sclv-Ha A7 8 i 10 56 M A7
B, BAT R I schv-H4 7E B K 10 0 & R 48
€B2151/pIT2) e IE A7 AE — L8 ) L, 491 41 - 334 &
B> 8.6 mg/L W FRYD RIEAERGE  HERE A
Syl S, BT LARATT % BB — A L TR I R G0k
FIEHWEA . 6B T BRI RE B AR RERITR

FHAEEH o Tel: + 86-510-85912155; Fax: + 86-510-85912155; E-mail: zhanghao @ jiangnan . edu.. cn
TEE TN M 978 ), U5, U N, L AR, i AR T7 17 o E-mail: yanglian27 @ yahoo. com. cn

Y #s B A : 2009-03-09; 1£ 51 H #A : 2009-04-23



MdReE: P B 55 R Bl AEEDUIARLE RIAT B T 3R IE AR /A EY %3 2009049 T 881

JAHE B NS seFy 1238 45 R 5, Miller 55 AN
KT B R 3A 2 J5 b DT R iR 0k 5 a( o, g 38
Al TR0 28 S8 40 B AE 40 J 0T 5 56 4% 1 SRk S EE R
{51 1M Santala Hl pAK400c 7£ E. coli Origami B 13
R PTEAAAE FR IR R S Ak, 4n i s BoA
Yo ME R I R IA RIA H) 13,6 my/L KM Y
Jurado ZF1E T gor M uxB AN E . coliFA113 ¥4
JTT FIE BT Pseudomonas putida ) 6™ 8 11 1) R
U, HA A B R IA =8 0.3 mg/L B
FeW) M Pk i F TR R B (SRR 10 R IA B R L
o FATIERE = A HL S T pET RERIA
schvHdo fE pET & 1) 3% £, 3 AT A ok
pET20b, pET22b, pET28a F pET32a 47 W 7E E. coli
BI21 DE3)H! Origami DE3)#IA scFv-H4o S5 R I
TR AETE BL21 OE3)IE /& Origami OE3) ', pET28a,
pET32a & 15 ] scFv-H4 #5 A B A 4 4 3% 1 1
pET20b {E BI21 DE3HEKIEN] scFv-Ha (/b5 HAT
AW s T pET22b 1 RE Ak B AR R I
() scFv-Hdo LEA SO, FRATTHE B 5 K 3 N 31
pET22b B EAT ek, AT T bLA i (1 R IA &
HWHRT E. coli BL21 DE3)F Origami DE3) K ik
scFv-H4 IFHF i o

1 AR %

1.1 ##

11,1 B DRSO TR PR 5 15 9 2 BB I 55 7 &% B
) scFv-H4 % F% GenBank accession No. 1176324) fifi
1% H Tomlinson J 8 #T 4k 3L E @& [H &I #r
Geneservice A1) o KWW Escherichia coli ) DHSax
E. coli BI21 OE3) fl E. coli Origami OE3)
Novagen 2 F) Qb HOFEE . ARSI RH M7 H
LB 55754k 10 g BB IHR, 5 o IR, 5 g NaCl
11000 mL 2% B 77K 78 LB B TR NN 1.5%
BB R 1B PR 7R 4

1.1.2 B 5 00 3l 8 8 3 B LT AR
2G5 AFBI-BSA) /& Sigma 2w (RIEOR ™. &
H A-BME A AL R 59 Protein A-HRP) W T
GE Healthcare A7) (BifE) o ¢ N EEBAR-R-D-F- FL bk
H PTG WU LI A CMB) & R 5% 3 amp)
MRS FE 2 I AR TR IR 547 R =)
fefit. B A, B R I L Oxoids 24 7] (B
7o DNA BG4 Promega AW AEEON pfu B,
BEEPE N DD G AT T4 & M NEB A R db 5O
7o HARZy 3 A R TR B BR 2l .

B 26 MR NIE Ni-Chelating Sepharose Fast Flow 4
T GE Healthcare (3. FFEFRIXJE Thermo 23 & HY
Multiscan MK3. #E R R G AR AT & 5OM
GelDoc XRo
1.2 scFv-H4 EEMRESEL

LA AT scFv-H4 SEDRI pIT2 Wk Rk BRI i
RAMRE R Y. OCROIRTG scFv-H4 FER, 51904 -
CAGGAAACAGCTATGAC 1 CTATGCGGCCCCATTCA -
F1.29% 1 3515 05 4% i ra ok 4t 4k 70 [al i s, 78
37°CH BRI N DIES Neo 1T F1 Not 1 XY scFv-H4
FE 5 34k pET22be FHER 1.29% B0t i B ik i v vk &
AR RIS HT T4 SRR R N DR G D) IS 16 H (9
BRI EARAE 16°CHEFE 24 ho

VR 1) 10 pL BB NEZ ST E . coli
DHSa, ¥ 1% E. coli DHSa WA LB “FHRUE: F7 3 €%
amp)o 20 h 7, BRI FEH LB 159748 ¢ amp) %
I, FEWOTORLJ5 , FH BR 61 P D g It 1) 5960 0F , 5 )7
ok (RIEAETD . ARJEH A K pET22b/H4
NIEZEN E. coli BI21 OE3) ™, 7 LB A 3% 5%
5 @ amp) BIRAT, PRI, LB AR KT 97
B @ amp) BRI AL, SEHOTORL G D) 98 UE )5, K H
JINTE R B B RO T 8%, 70 3% T - 20°C
17

TERE scho-H4 FED 8 FEHAL N Origami OE3) )
SEH Y, 51 TACATATGGCCGAGGTGCAGCT Al
CTATGCGGCCCCATTCA, PR il 5 B VI 47 514 Nde 1
M Not T, IS BI21 OE3)ISLEGAH A .

1550 W e A 1 RE v, K pET22b [A) I e 4k 3
DH5a~BI121 OE3) 1 Origami OE3)1E 4 %) i
1.3 E. coli BL21 DE3)/pET22b/H4 §1iF S R ik
54

WHRAA IR BN 5 mL LB AR5 97 58 &
amp) "1, 37CHEW R OD gy N 0.5 7idv o BTG TR
2 mL JIA 100 mL LB 559855 & amp) i, 37°C 35 7%
£ 0Dy 0.6 ~0.8 Ji7 » MAEFY) IPTG, 1F 30°C 4k 4k
73 20 ho

70 bl 45 A 1 SE Al b, FRATIXS IPTG 4k B

0 mmol/L~0.5 mmol/L~1 mmol/L EA % 2 mmol/L)F1%

S 46°C~20°C25°C 1 30°CH fik T — & AL
b

E Origami DE3) I & e I £ v, 35 7% B v ik v
IR 885 25 LA4ERE Origami DE3D 1) 1B AR .
1.4 ABREHSEARREN

YA H: U FRY) 1 mL, 76 11600 x g 4514
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RS 15 min, FTARUTEH 100 pl 2 x ERESE PP
pas 8

B IR bk 1 B 40 mL 55784, 14000 x g &0,
WA s T T

S S8 AL S s R B A E R T 10 mL
30 mmol/LI¥I Tris-HC1, 20% (1) BEFE 7 ¥ pH8) 1, N
A 20 pL 0.5 mol/L. EDTA, % it 2218 7% % 10 min,
10000 x g, 4°C B5 /O WA 40 ML, 5 B o K Ak B S 1)
MALFEET 10 mL VKT 5 mmol/L MgS0, » 7EUK |-
GN% 75 10 min, LCIN JEJ5TER (48R JBCEI 2% i o
4°C, 10000 x g B /LW, b3 FH T3 P20 47

A0 T 2 4 - B HORE TS R 4l B v v, F
10 mL PBS &k, kit FERA 200 wo 1 s TAE,9 s [H)
HO1 h J5,4°C, 10000 x g 250, b3 H T AEDE M5
e
1.5 ERMEL

W KR 100 mlLs 3300 x g 250 15 min Ji W5
BARDTUE, 10 mL (OBERR Eh 22 PP pHT .4, PBS) TR
RO AR, R W AR B S B A Gonics,
Vibracel D7E 200 W @ s T4, 9 s MO 60
I, K BRI 11600 x g #5015 mine FIHEIIA
B4 1 NiSO, M Sepharose Fast Flow #t X I, H
50 mmol/LIFIK AT €5 0.5 mol/L NaCl, pH7.7) %k
ZHEAE, 10 mL €9 2 ANEEFRED, AR JE 1k
M) Tris 22T €5 0.5 mol/L NaCl, pH7.7) ¥ J&
Vel Hbr e E o B S0 pL YEE S 50 pl 2 x FFFSE
MR A, FH LA A K A AT TR I A
TEWERR SR pH 7.4) THiZEHT 6 i

WO AR 1 mL T — TR 1 EP
11600x g #5015 min Ja, 1 1 mL 3% 2% M $7 38 1)
PBS YRR UTVE 3 K, 75 11600 x g /0 15 min, JUUEH
100 pL 2 x EAEGZ MO AR, LA A s 4
1.6 +TIREMBN-BRHE AR Bk SDS-
PAGE)

¥ 5 uL B 6 1.4 B TE 129 I F NI 15
Jigcit e b oL UK, 80 V M4 25 min, 5 150 V 4 B
60 ~ 80 mino FH 5 1y i 5 WE G 10 F I 2 - £ T 5 It
O, fEB R R LT R A 5K
1.7 EBARKE

KRB TR alifl )5 145 201 sckv-Ha 1 i3
MrJ5, JH Peterson 30 5E 25 1 & Y
1.8 BEEXREMNE ELISA)

25yl 0.33 pg/mL ¥ AFB1-BSA V-4l T~ i A5 A
FLEE Costar 25920, 71 37°C 4% 2 h, H PBS Ptk 2 iX

Ji s H 29% 1) BSA ¥ MAE 37°C B BRI 2 h, FFH
PBS YE¥ 2 R FAFIIFE 50 I 5 100 pl 2% BSA
I B AR, 37°CHR % 1 h, A 0.1%
Tween 20 ] PBS PBSTOUEAR 5 ¥, I 1:5000 Hi ke
T 2% 1) BSA 1) Protein A-HRP 100 pL,  37°C il ¥
1 h, FH PBST Ptk 5 . AT H,0, 0.006% )
TMB 400 peg/ml.) B PR A0 22 PP pHS . 50100 pils
ZEU N SN 15 min J5 5 50 pl 1 mol/L 1) H,S0, %
1B, PERFRAY FTEHC OD 5o 1 OD sy » ELISA (15
FAEHA 0D — ODgs o

TE3E4 ELISA 11,50 pL 4146 5 I HTAAK, 100 pLs
2% %] BSA FIAN ]I B2 1) v il 45 75 R B1 2 ot il 2%
g Bl MZAWEEN 0 ~ 2 ng/mL, 5, 37°CHLE
1 h, U100 pL VA O bk A 45 I 5 P 4 14 96
FUH, ELISA F 40 #an b ik

2 H#XK

2.1 pET22b/H4 HIMIE 551k

MTEBETE £ E. coli DHSa H Al 32 1 )5 kE
pET22b 1 pET22b/H4, 22 Neo 1 -Not 1 XY )5
pET22b/H4 33 T —N KN4 730 bp 7 B, K
N5 He BEDR R BOMHAE, 1 pET22b 283 [\ #F 1) 1 D7)
JE A % B ¥ pET22b/H4 WP, o seFu-H4e
751 55 BATT S i 0 6 F1) 0 W B AR B AR pIT2 T i)
scF-H4 TP AR B 0bml 5, AT &K scFv-H4
FED R vd BN pET22b #ifk . #4 pET22b/H4 %5 N\
FikME E BL21 OE3) A Origami OE3) H, B BT &%
{1 SR R A 28 L g DDA 56

pET22b KH T7lac KB A )1, 7L 548 T7 )3
0 FHEEE A lac BN TIFH), TTlac F lacl
JEBN AL EALH . RHX TR K DE3 % I B lac
BEL i £ 11 o] DA FH T 15 2 G AR LacUVS R 31 0
e TR A B S T7 RNA RO I, A 1 ok
T7lac J35)F, BWTHT T7 RNA 485 200 H 15
DRI (1) 53¢, AR BIFE VA U5 SRS DL, Pl il
PEAMJERE DR B8R, e B T 1 AR K BT AL
I o RRAE S 45 B, TAT 0] LUE 3R IA scFv-H4 X
18 E AR — @ MHIER & 1 Mk 2), Jr
KW T7 lac T3, W LUECR P14 328 ) scFv-H4
AE AR I AR R IE. 54 pET22b & 4 it
pel BAF T, A5 S IR B T seFv %1 BI21 OE3)
200 o P S, S 38 R R v o T R B D AR AL A R
Bijt schv-H4 1EHEHT B 2 6200, F5 B0 T 50 A7 4
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T HEARE ] AR X AR R AR X 2 AN B TR A
KELE . ML Origami DE3H, FATH pET22b L1
FT IR d i, il scFv-H4 fEM N T &
2.2 scFv-H4 7£ E. coli BL21 DE3)HHIFKIX
T scFv-H4 314, BI21 DEDMAEKZE] T
—E ) FATIR AR il T E 5 & 1D, 24 h
J&,BL21 OE3 AV EAE S T 450 T RIS
AT 2, A2 B T . — ek, AhE R
P10k X 1 35 B 2 — P AR 50 40 Guetabolic
burden) , 23 BEARAE F A5 (19 ACUNE 20, 15 & 75 ZAE

o JEURL R e i L YEFE R R B AMBIE . K 2 2
BI21 OE3)EVEFRIARYE A OL N 440 i 8 1 (0%
LE, 76 TPTG AEAE IS O, 7E 31 kDa AL I H A5 4%
W5 TEMN IPTG 1 h B G, A4 i vk & H AR A
et BT, FLRE A 75 S B[] P 385 o iy 38 3 3 o4
R ARG D). fE1FFRRTE LM T, AT H
HEIE TR scFv-HA RIERE MM T X, 7EFT
AT, AT G TG scFv-HA ZRIK S IGE BTt
K5 T AR K IN scFv-H4 75V, ELISA 1155
—HATAEFACM AT, XA LR T7 lac 130166

10,00 - q .60
-1 0.50
L.00 - -1 0.40
—4— grow(h curve ol mon-mduced Q
o B1.21{DE3) 1 030 Qa
< —— growth curve of induced -~
BL2I{DLE) 2
1o —>— [unctional seFy-114 expressed 4 o0
by non-mduecd BIL.21IINDE3)
—— [unctional scly-114 expressed
by mduced BL21{DE3) 1 o0
<
0.01 ! ! ! ! ! (.00
0 200 400 600 800 1000 1200 1400 1600

time of coltivalivn/min

'1 £ IPTG B SMKRIFSHEMLT, E. coli BL21 DE3BIAE K& FIRIEG EME R scFv 1B

Fig.1
comparison {nduction condition: 30°C, 1 mmol/L IPTG).
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EFESHARFEFZHNT, E. coli BL21 DE3F E.
coli Origami DE3)HI£ AR A Mk E A Lbik
Fig.1 The SDS-PAGE of total cell protein of induced and non-induced
BI21 DE3) and Origami DFE3), respectively (nduction condition: 1.0
mmol/L IPTG,20°C ). M. protein Marker; 1. non-induced BL21 DE3);
2. induced BI21 ©OFE3); 3. non-induced Origami OE3); 4. induced
Origami DE3).
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The growth curve and the functional production of scFv-H4 of induced E. coli BI21 OE3). The non-induced BI21 OE3) was presented for a

PP ] scFv-He KiK. BRATERI: B EY
WEPER scFv-H4 F 2 AF A T A EY ELISA {55
fH:0.723 + 0.043), 4 Jfa 51 3 7> A — & 135 1
ELISA {55 1H:0.453 = 0.028), M K5 37 3 L&
AR W 2B 2 NE M ELISA 15 % {H: 0.097 +
0.046)« 4 KIAFF B A KB — R A& G 1 sl i) B 57
FErP RN Triton X100 255 1, J8 5 Jis v 16 4 14 Al g
BB R LIS, 24 b IR RE R, B RS
T B ARSI WY seFv-H4 [0AEY)E M.
FIAME BL21 OE3) R B 4 ) A7 K AN 11 B IR
RAEAE B 3). MRIFGLTT 2488 Wilkinson- Harrison
TR 0+ 224 £ K FF B o R A B scFv-H4
A ik 96.5% b [a) LAASES (R R A& AR, TE AL i
s, BT A B — M A IS I . AR s FLIK
K, BI21 DE3)LE 20°C 15 TR IA N, ALk 4 1) &=
215 scFv-H4 S RIE T 76% o
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kba M1 23 4 F1 EFEMESEZEHT, E. coli BL21 DEDBIEKIER
N - SRGEMFEEL scbv-Hd RIAR HEHARFTREH
6.2 — HEMRES)
43.0— - Table 1  The functional scFv-H4 production by E. coli BI21 ©OE3)
induced at different conditions (ata were presented as the average of
— T A — Stoladion bodt duplicates with standard deviations)
31 ) — — - - acFy haﬂhﬂnl{ Cod Tempera[ure/ 1PTG/ Biomass ELISA Signﬁ]
“ famol/L)  ODgy) OD 459~ ODgsy))
1 20 0 5.58+0.15 0.063+0.013
- 2 20 0.5 2.72+£0.22  0.887+0.090
N . 3 20 1.0 2.50+0.16  0.810+0.050
EFESBRFIEMT E. cf)lz BL21 DE3) E. 4 20 20 2 76+0.28  0.793+0.104
coli Origami DE3)7= 4 & i 14 B ik B B9 LL 3 5 16 1.0 1.38+0.02  0.558 +0.108
Fig.3 The SDS-PAGE of inclusion body in induced and non-induced E . 6 25 1.0 2.48+0.32  0.746 +£0.007
coli BI21 DE3) and Origami DE3), respectively fnduction condition: 7 30 1.0 2.54+£0.16 0.546+0.013
1.0 mmol/L. IPTG, 20°C). M. protein marker; 1. non-induced BI21
DE2); 2. induced BI21 OE3); 3. non-induced Origami OE3): 4. kka M ] 2 3 4
induced Origami DE3). =
662 —
2.3 E. coli BL21 DE3)3RiE scFv H4 IS E1L PR
e b F
fEH] BL21 OE3) 155 KX schv-H4 1YL o, Prp— |
ATV FHLIEA IP1G WA scbv-Ho FIEIH 510 e e < 210500 50
. of seliy
Wfil T 5% IEHRET R0 RATAEDE TR scFv-H4
F ELISA {55 KERME & 1, A ERIT 210, A 20.0— A
W) scby AL Gk EOREEAE 81 4). w3 i 8§
FE 3 E ) 20°C, IPTG WL 2351 24 0405 T4~
1.0 12,0 mmol/L 145 AF T, IPTG ¥ 115 75 %) scFv- 06,2—
H4 (IR EMAARK, {H 2 IPTG AN XS scFv-Ha 31— ——
MRS LR JF AN B2, AE T HE I 3 A4S TPTG WK JEZ, e ——
WS BLE A W P _ by =) _ Vo ) —— ——
Tie A EY {é VEI scFv-H4 3& 72 scFv-H4 £ T A — - i by
PAHRBAT W 1) 22 0 @1 4, T HL B A4 1) AR 4 e A I ol seTy
I @& Do MBS, 5 PR sckv-H4 (115 i -

W SN 2. £ 16°C 5 I, WAE K218, 5 T 45
HN, AW R ] AR T A T, SRR L
Bbo U ETER] 20°C I BA DG TEN scFv-
H4 AT € N €& 1), (H2 FIFE AR K
AR . AR R PR 75 UL R S A0 TR PR T AR A I
SETN» HRIEET TR B B E AR T, AR R
A REE AIE AT 7 H AE LU IR A (10 8 A7 AE
i Rt — T I, G R S A Bk i B A
VG PRI scFv-He I EBAPT PR AERE T,
w1 KA AR, SRS TR S R AR 5 5
TR R I B AR F R T, KR T
B H s I AMERL R IR A R KA T
(37T AR I BCR NS VE AR A P b . X = it vF
FEAEARIR U5 3 I, AT 0 BAT A WS PEIR scFv-H4
Bl B,

'4 EREESFEMH T scFv-H4 7 E. coli BL21 DE3)
PR EEREIKE. A: ERE PTG RETIES
HER BREEN 2000):B: ERRIRE THESHER

(PTG #RE 7 1 mmol/L)
Fig.4 The SDS-PAGE of the inclusion body (ndicated by the arrow)
formed in E. coli BI21 DE3) induced at various conditions. A:induced
by various IPTG concentrations Gt 20°C): B: inducted at various
temperatures by 1 mmol/L. TPTG ). M.protein marker; 1.0 mmol/L
IPTG; 2.0.5 mmol/L; 3.1.0 mmol/L IPTG; 4.2.0 mmol/L IPTG;
5.167C;6.20°C;7.25C;58.30°C.

2.4 scFv-H4 7£ E. coli Origami DE3)H B FRi%
5SS BR A U R a5 i b, BOoPATI B
J2 2 TE) 1) A TR T B E A PR R AR 2 ) 5 4 1 43
FLUL, 1M scFv-H4 1) 4 0] A8 ORI B ) A48 [X 46 2
G BRI SR I DY, — A scFv-H4 77 7 &
A2 B KA A0 5 P s TR P I A
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JEIBAT T schv-Ha 124 e 20 1 50 25 A0 i it
B, XA VF T scFyv-H4 AN BE AL A1 I 5 IE 6 47 2 10
ER B, Pril BL21 OE3) 135 A B 2 A 1k
BIRAA T T2l , (H RS E 3T B 1 R AL, 1
HAr & B v ik v] B8 23 5% W a1 58 24, e LA 3R
ATSE AT 7] T4 scFv-H4 LAAT B XKL Origami
DE3) B PR A B 4008 J5U 8 IR S5 B GreB ) RAZ A
B WEH IRIE G @or ) XU AL, 4 M Jot 52 8 AL 1, fE
(et 4 o b a1 BB TR . PR FRATT
scFo-H4 FEPRIE B [ 25 715 5 IR pET22b 24k I,
N Origami DE3) 1o pelB {5 5 A& —Ff Sec & 1%
HfE S ik, ERES 1 2 ARIT B M E H PRI 27
75 g 0 B, AN AT B L R R
gk W, TATH % T scFv-H4 1R IA X Origami

DED KSR & 5): 5 BL21 OE3) AL,
scFv-H4 (1) 2 1k 56 W & 4B KA AR 5% . 53 4b
Origami DE) AL LK WSS, i F 45 I 20 h
S BRI BB AL BL21 OE3)I, {H /2 ELISA 15
SAEB L, XA RE R R A AR ) AT A e
schv-H4 (R % . 4 440 i a5 o ri ok B &1 2D
Origami DE3) KA scFv-H4 &= LD, AR LS
WL &30, 10 scFv-H4 RRIARI 1% . 7)
Ak, I ELISA X} Origami OE3)/pET22b/H4 [ 35 77 %
A R TORT ] A SR ) B AT AR R PR seFv-
H4 AT T 53 . B3G5 58 0.097 = 0.021, JH )it
W& 54 0.117 + 0.034, AT 4 15 5 0
1.651 +0.047; H LN E A EDE R scFv-H4 F
Lo AR 4 s .

1LOD - T .60
(.30
100 - - .40
—— growth curve of induced i
Origamit17E3) 030 &
2 —— Growlh curve of non-induced Tk
- Origami{DL3) &
010 —D—Jh_nc-lj(mal gxprc%ion ol'H4 4020
wilh nductivn
—— functional cxpression of H4
wilhoul induction a0
O
0.0 : : ! ! . : ; : 0.00
] 200 400 600 300 1000 1200 1400 1600 1800

time of cultivation/niin

'5 £ IPTG BSMKRIFEMEHS T, E. coli Origami DE3) RIS € #i L FNFRIETEBME scFv 15
Fig.5 The growth curve and the functional production of scFv-H4 of induced E. coli Origami DE3). The non-induced Origami DE3) was presented for a

comparison {nduction condition: 30°C, 1 mmol/L IPTG).

2.5 E. coli Origami DE3)3RIE scFv-H4 RIS

5 BI21 OED A FE AL, AT H 5 T
U5 UL RIS U BEXT Origami DE3) K IX scFv 1)
. AEAHF S 24 N Origami OE3)D 1 AE4) &
bt BI21 OE3IVKIRZ 60%) Aoty {H & B LW is
PEM sckv (15 A BRI I 6 2), Ui B 4 4 vk
(I A PR BT X scFv-Ha I IE A 3T & A A, Be K K4
A EYE YN scFyv-H4 [¥ E A1 o

TERINT PTG 5, BAEWIETE I scFv-H4 1)
AL B FIELIA PR S BE PTG R AR AN K, T

FEXT scFv-Ha 2K 2wk L L W2 & 2 FIE 6D
TEM FEAR T 25°C Iy, AT WIS EN scFv-H4 RIA
A TR T R W T B R AR A s i
g 25C, F AT WG schy (1831 U W 1
T AFU A TR PR B ST B il A 2 30°C i, B
MG schy R T W& T, A AR B A
Fiids o AT LA Origami DE3) A H AT AEWiG M1
scFv, 175 F U 5 AN B I 5y, 78 20°C EL AR & 38, IXFERE
REMS A7 K= (0 B AT RS R scFv-H4 7725, XRE
R G B VR A TR T K o
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F2 EARRAMIBESEHT, E. coli Origami DE3) R4 K
BEREEFEYEIEN scFv-H4 BRiEE 8IEH 2 XFET
SR RYEAREZED

Table 2 The functional scFv-H4 production by E. coliOrigami ©OE3)
induced at different condition (ata were presented as the average of

duplicates with standard deviation)

Cod Temperature/ PTG/ Biomass ELISA signal

¢ fomol/L)  ODgy) OD50- 0Dgs)
1 20 0 2.32+0.16  0.036+0.013
2 20 0.5 1.45+0.19 1.579+0.030
3 20 1.0 1.45+0.21 1.719 £ 0.023
4 20 2.0 1.49+0.03 1.663 +£0.014
5 16 1.0 1.29+0.09 0.800+0.058
6 25 1.0 1.66+0.13 1.227 £ 0.007
7 30 1.0 1.25+0.10  0.538+0.015

kDa M 1 E 3 %

07— — -—

62—

43.0— —

— -
30— — inclusion budy
-
ol sely

2000 — A

kDa M 1 2 3 4

97H— -

66.2—

430—

— . A S—
31 0— —— - < inelusion body

ol seFy

— IE
i6 EXRRFEEEYT, scFv-H4 £ E. coli Origami
DE3) 2B RY BLH (K B9 BRIk Bl A: AR IPTG MK E
THEESHNER FFREEN 200):B: EFEREETES
HIZER PTG KE 7 1 mmol/L)
Fig.6 The SDS-PAGE of the inclusion body findicated by the arrow)
formed in E. coli Origami OE3) induced at various conditions. A:
induced by various IPTG concentrations @t 20°C); B: inducted at
various temperatures by 1 mmol/L TPTG). M. protein marker; 1.0
mmol/L IPTG; 2.0.5 mmol/L; 3.1.0 mmol/L IPTG; 4.2.0 mmol/L
IPTG; 5.16C; 6.20°C; 7.25°C; 8.30°C.

2.7 scFv-H4 B)FMAELEEENE

K5 T GRS AR, B AT T BRSR AAT:
B L R R scFv-HA 4 A6 ok [ E AR
Sepharose Fast Flow ST L) Ni** it 5 scFv-H4

e 2 RH AR R RIS S HOE. coli
HB2151/pIT2/H4 FIA ] scFv-H4 A2 24k & 7), 31X
A g A RN 77 38 A pIT2 b seFv 5 FIEI p Il &
F1 2 0B B — AN RT3 7 TAG 23 B, 76 KA A
BT B EA IR A AT SOER A T, B B R
FOI, I K LB T O 22 SR L A 2 1R Bl 2L
MR ), IR — B 4) scFv 1l gL sclFv-p [l @& & A
A schv-p I MG EEWMAES N 454,
UL 4k S B A7 AR Ve B e 0K seFy B PR EE N
pET22b J& , k5 1 fil& 85 3L, B B pET22b/
H4 KIEN scFv-H4 B2 524k

15 mL, 75 200 mmol/L [1BK M (1] Tris 2% 180K
W B AEERAT BT scFv-H4 YEIL, 28 J5 75 PBS HEHT 6
R LK e, AR 5 H Peterson v & & 115 =, H
BI21 OE3) 5 3 &k 1) ] % 1) B AW v
scFv-H4 72 8 mg/L 35954, i A Origami DE3) 1% 5%
K AEE seFv-H4 A& 35 mg/L 355579 .

1 2 3 4 i 6 7 8 g 10
-—
-
“ — — — — —
--—
e
- A B

AEBREIRE R BRME R Tris 28 i &4 5 58 At %
MI7E Ni R F14E LB scFv-H4 BY Bk E
Fig.7 The SDS-PAGE of gradient elution of scFv from Ni chelating
column with Tris buffer containing different concentrations of imidazole .
A: Gradient elution of scFv expressed by HB2151/pIT2/H4; B: Gradient
elution of scFv expressed by BI21 OE3)/pET22b/H4. 1.100 mmol/L
imidazole; 2.110 mmol/L. imidazole; 3.120 mmol/L.  imidazole;
4.130 mmol/L.  imidazole; 5.200 mmol/L. imidazole; 6.100 mmol/L
imidazole; 7.110 mmol/L imidazole; 8.120 mmol/L imidazole; 9. mmol/L
imidazole 130 mmol/L imidazole; 10.200 mmol/L imidazole.

2.8 scFv-H4 FFR4F % A9 E
AL ST scFv-H4 5 AFB1-BSA Fl AFB1 [1) 4
Ghie 1. B, TATR A BV K € %6 4 ELISA
JIT F U AR IR A< B R0 i B AR b BB AFBI-BSA 1R
St R 2 . M BLAVE N &5 R AE e 4
ELISA 1, F&ATTIEH 52.8 ng/mL AFB1-BSA >k £ 4% /i
Fatito 18l 8 2Pkl 55 % Bh FE M B 5 5 ELISA 1)
SIS AR FRATIAE SE 4 ELISA S50 R I B ik
FE4 0.5 pg/mL, IXFE 0] LLil ELISA 1455 {5 K £ 7E
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1 2, fEUEIE T P ELISA {5 5 4] scFv-H4 W FE AR 4k
A UK

TE5E4F ELISA 1, AR 5K FEN 0.05 ~ 2 ng/mL
(R 2 AFBI £E 37°C TSGR 1 hs ik scFv-H4 5
51 AFBI BE 782 45 6 SR WG IR GV N T
AFB1-BSA [MEFFR AR FLH o 764+ ELISA ¥ SE 56 45 F
w9 PR, sckv-H4 12 400 2 4, ) 1R
0.4 ng/mL. Moghaddam 55 A M A 5 i 1 3C F¢ v i
3oL T e 0 328 1 1) BB HLAR 1, A 400 ng/mL 7,
1M Daly 55 A A G928 33 (1) /I BB 0 4 S P8 o i ik
B v, H 10, A 16 ng/mL ™o AH LRI, AT
PUpk T AFB1 Bk fE, BE A DU B B AR MK B Y
AFBL, JIt LA HUAR BA — @ 1 A A

2.0

1.304)

oD,

1.000 -

-
in

(922

0.500

0.000 : . . !
0.001 0010 0100 1.000 10,000

cipurified scliv-1 14y we/mL)
'8 TER L6 AFBI-BSA iK/E /3 52.8 ng/mL ¥4 T,
FZRRBEBHAE B ELISA M EHRRHE

Fig.8  Dose-dependent binding of purified scFv-H4. Purified scFv-H4

was serially diluted before the quantification for binding by ELISA. The
AFBI-BSA used in coating was 52.8 ng/ml. and ELISA results were
presented as the average of triplicates with standard deviation) .
1,200 -
1000
S’:i_ 0800 -
7. 0.600¢
2 0.400] >
0200+

0.000 . : !
0.0l 0.10 1.00 10,00

of free ATBLW(uzmL)
'9 scFv-H4 FI T 5% ELISA BSR4 R
Fig.9 Binding of scFv-H4 to free AFBI in a competition assay. Purified
scFv was preincubated with various concentration of AFB1 before
transferring to AFB1-BSA coated microtitre wells and quantified for
binding by ELISA.  The control without preincubation had a signal of
1.251 £0.035 and data were presented as the average of triplicates with

standard deviation) .

3 ittt

AR RIR T K H pET22b A 7E i = BI21

OE3) M Origami OE3) A FU o M 757528 B1 A 5%

PUAE T scFv-H4 1S5

BEXS i a2 vh R ) pIT2 BRI scFv-H4 1L
FEH IR IE AT E , RIB R, RIE )4 G4l
AE ) 8, AT TR T pET22b A KK IE scFv-H4.
7t BI21 DE3)/pET22b 44, scFv-H4 e 8 K & &
& A2 AR R ARE e . T2, AR
H T A2 AR Origami OE3)E 416 3.
Origami DE3)/pET22b £ 20°C > 1.0 mmol/L IPTG &1
MRS R A A AE R PR seFv-H4, 1 )
35 mg/L F IR M. MR A SCH) 4R, AT
pET22b 72 LS BRI scFv-H4, T Origami DE3) /2
BARHIE 1, BRI S S 00°C) REAL 2 I3k
3 BA RV IR HE A T H R By Al

%% Xk

[1 ] Smela ME, Currier SS, Bailey EA; et al. The chemistry and
biology of aflatoxin Bl: from mutational spectrometry to
carcinogenesis. Carcinogenesis»2001,22 4):535 - 545.

D21 hfldy, BRaEr, IR S TAPUAE. Jbut: BHog i
#2005

(3 ] Grant SDs Porter AJ, Harris WJ. Comparative sensitivity of
immunoassays for haptens using monomeric and dimeric
antibody fragments. Journal of Agriculture and Food
Chemistry»1999,47 ():340 - 345.

[4 ] Yajima W, Rahman MH, Das D, et al. Detection of
Sclerotinia  sclerotiorum using a monomeric and dimeric
single-chain  fragment variable  (scFv ). Journal of
Agriculture and Food Chemistry, 2008, 56 Q0): 9455 —
9463.

(51 E8ut, T4, Wk, 5. Pl iiaE a5 Bl Pk
AT 07 3 AN %S 58 . AR R Uaa Microbiologica
Sinica),2009,49 ():135 - 140.

[6 1 Miller KD, Weaver-Feldhaus J» Gray SA, et al. Production,
purification; and characterization of human scFv antibodies
expressed in Saccharomyces cerevisiaes Pichia pastoris s and
Escherichia coli . Protein Expression and Purification > 2005,
42 9):255-267.

[7 ] Santala V, Lamminmaki U. Production of a biotinylated
single-chain  antibody fragment in the cytoplasm of
Escherichia coli. Journal of Immunology Methods > 2004, 284

(-2):165-175.


Absent Image
File: 0

Absent Image
File: 0


888 Lian Yang et al./Acta Microbiologica Sinica 2009)49 )

[8 1 Jurado P, Ritz D, Beckwith J et al. Production of functional 3] Sorensen HP, Mortensen KK. Soluble expression of
single-chain Fv antibodies in the cytoplasm of Escherichia recombinant proteins in the cytoplasm of Escherichia coli .
coli. Journal of Molecular Biology>2002,320 {):1 - 10. Microbiological Cell Factory,2005,4 ():1-38.

01 NI A7, X SL, MRAT €. Peterson V23l 2 40 BH 32 S ¥ 4] Berks BC Palmer T Sargent F. The Tat protein translocation
MR Z RN E R W T8 Chinese Jowrnal of pathway and its role in microbial physiology. Advances in
Pharmaceutical Analysis)»2005,25 ():104 - 106. microbial physiology»2003,47: 187 — 254.

0] Brichta J, Vesela H, Franek M. Production of scFy 5] ARWH g, R VI, Kk &5, Jbnt: B42 R
recombinant fragments against 2, 4-dichlorophenoxyacetic #1,2005.
acid hapten using naive phage library. Vet Med- Czech» 6] Moghaddam A, Lobersli I, Gebhardt K et al. Selection and
2003,48 9):237 - 247. characterisation of recombinant single-chain antibodies to the

1] Yang J, Moyana T, MacKenzie S, et al. One hundred hapten Aflatoxin-B1 from naive recombinant antibody
seventy-fold increase in excretion of an FV fragment-tumor libraries. Journal of Immunological Methods»2001,254 ( —
necrosis factor alpha fusion protein 6FV/TNF-alpha) from 2):169 - 181.

Escherichia coli caused by the synergistic effects of glycine (7] Daly SJ, Dillon PP, Manning BM, et al. Production and
and triton X-100. Applied and Environmental Microbiology characterization of murine single chain Fv antibodies to
1998,64 8):2869 — 2874. Aflatoxin Bl derived from a pre-immunized antibody phage

[2] Smialowski P> Martin-Galiano AJ> Mikolajka A et al. Protein display library system. Food and Agricultural Immunology s

solubility: sequence based prediction and experimental 2002, 14 4):255 - 274.

verification. Bioinformatics»2007,23 19):2536 — 2542.

Expression and optimization of anti-AFB1 scFv in Escherichia coli

Lian Yang, Yanhong Zhang, Husheng Ding, Liyun Wang, Wei Chen, Hao Zhang "
State Key Laboratory of Food Science and Technology, School of Food Science and Technology, Jiangnan University, Wuxi
214122, China)

Abstract: Objective] A drawback of the expression of single chain antibody fragment &cFv) in prokaryotic system is the
protein accumulation in the cytoplasm as inclusion body. We aimed at high-level production of an anti-aflatoxin Bl scFv in
functional form. Methods] The gene of scFu-H4 was cloned into pET22b vector and transformed into E. coli BI21 DE3) and
Origami DE3), respectively. The amount of functional scFv-H4 was optimized in terms of IPTG concentration and induction
temperature. Results ] scFv-H4 could be expressed in both BI21 DE3) and Origami ©OE3). Compared with BI21 DE3),
Origami DE3) could express multifunctional scFv-H4 85 mg/mL) and less in inclusion body 41% of the total expression) .
The expression of scFv-H4 was significantly affected by induction temperature rather than IPTG concentration. Conclusion ] The
pET22b could be used for high-level expression of the functional scFv-H4 in Origami DE3), which has an oxidative cytoplasm.
In addition; the induction at low temperature avoided the formation of inclusion body.

Keywords: aflatoxin; scFv: expression; BI21 DE3); pET
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