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Abstract: The objective of this study was tocompare the efficiency of two elute strategies in
biopanning of single-domain heavy-chain antibody ( HCAbs) phage display library against low
molecular hapten, A flatoxin B, (AFB,). For this, the artificial antigen AFB,-BSA and AFB,-
OVA were used as ligand to screen the binding phages from an Alpaca non-immune library by
antigen-coated solid phase selection. The binding phages were directly eluted with Gly-HCI or
competitively eluted with AFB, solution. The eluants were tittered separately. It was found that
the recovery rate of Gly-HCI is 5 to 10 times higher than that of competition method. Twenty
colons randomly picked from each eluant were characterized by phage-ELISA. Eight positive
colons were isolated from the eluant by the competition method; however, no positive colons

were isolated by Gly-HCI method. The sequencing data show that all the colons are encoding
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single-domain HCAbs.
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L1
M13 GE
Sigma ;
(NA-PDL), AFB, AFB,-OVA,
AFB,-BSA(AFB, OVA.BSA )
S TGI, M13K07
(MRC)
Greg Winter ; 96

Healthcare; AFB,

Greiner .

2XYT :16 g ,10 g
0 g ,800 mL pH
7.0, 1 000 mL,121 C 20 min,
LB 10 g ,5 g :
10 g ,800 mLL. pH 7.4,
1 000 mL,121 C 20 min,
LB 10 g 5 g :
10 g ,800 mL pH 7.4,
1 000 mL, 20 g ,121 C 20
min,
LB 1l g 0.5 g
1 g ,80 mL pH
7.4, 100 mlL., s , 3
mlL/ ,121 C 20 min,
(ampicillin, Amp) : 100
mg/mlL, 100 pg/mL, ;
(kanamycin, Kana) : 15 mg/mlL.,
45 pg/mL, s2XYT/Amp
:1 000 mL 2XYT 1 mL
;s 2XYT/Amp/Kana
:1 000 mL 2XYT 1 mL
3 mL ; LB/Amp
:1 000 mLLLLB 1 mL
20 mL/ ; LB/Glucose/Amp .1 000
mLLB 1 mL
20 g (glucose) ,
12
L21 100
pg/mL  AFB,-OVA (
PBS,pH 7.4) 96 »100 pL/
4 °C,12 h, , PBS 3 s 300
me 3% OVA-PBS .37 C,2 h,
PBS 6 , 100 uL (
, 37 C 1h, 2X10" colony
forming unit, CFU), 37 C, 2 h, PBST(
0. 5% Tween20) 5 ,PBS 10 .
100 pL Glycine-HCI(0. 1 mol/L,
pH 2.2) ,37C 8 min,

. 50 pL Tris-HCI (1 mol/L,pH
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8 0) » 10 uL , PBS AFB,-BSA 5 pg/mlL, 100
. . pl/ .4 °C . PBST 3 .3%
2.3.4 75,50 25 ,37 °C 2 h, PBST 3. L24
pg/ml, AFB,-BSA ., AFB,-OVA (PBS )
AFB,-BSA, 3% BSA- .37 °C, 30 min),100 L. ,37 °C,1 h,
PBS.3 % OVA-PBS 3 % BSA-PBS, PBST 5
. , M13 (3 % »1 35000 )
AFB, ( 7.5.5 0,2 5 pg/ 100 nL/ .37 °C 1 h, PBST 6 .
mL) Gly-HCl ©1,100 pL/ .37 °C TMB »100 pL/ 0,37 °C, 20
2h . Gly-HCl . min, 50 L/ H,SO, (2 mol/L) ,
122 450 nm R
E. coli TG1 5 mL , ’ ’
37 °C, 220 r/min 45 min . 20  PBS . :
mL 2X YT/Amp ,37 °C, 220 r/min OD (S OD (N) (S/N) =
2h,  MI3K07 ( 2 1
20:1),37°C. 15 min 220 r/min L26
30 ~ 45 min, (4 °C,3 500 r/ ’ ’
min, 10 min) , 25 mL 2XYT/Amp/Ka- ClustalW °
na ,30 °C, 250 r/min 4 2
~ 5h,4 °C,10 000 r/min ,10 min,
, 1/5 PEG-NaCl 21
(PEG8000,20 g/dL.;NaCl,2. 5 mol/L),4 C, 211 4 )
1h, 4°C,10 000 r/min, 20 min, , ,
200 uL PBS , ) o 10° ( .
L 23 E. coli TG1 1 ( )
5 mL LB , ODsoo Tab.1 Enrichment of phages in biopanning (competitive elu-
0. 5. LB 47 C ) tion method)
PBS , 10 uL 100 pL / / »
TG1 .37 °C, 15 min, (CFU) (CFU) ’
R , 1 1. 75X 10" 2X10* 1. 14X10°7
37 C LB/Amp . 2 210" 7.9X10°  3.95X107° 34 65
:37°C : ; 3 2x10"  6.71X10° 3.36X10° & 51
° 4 2X10" 7.5X10" 3 75X107" 11 16
124 4 — , ; =
( 30 ~ 200 ), / .
20 LB/Glucose/Amp,37 C, 212 Gly-HCI 2 ,
220 r/min 12 h, 1% ,
LB/Glucose/Amp, 37 C, 220 r/min, s 100 ( 2); 4
. M13K07( 4. 35,
1.1).,37 C, 15 min,220 r/min ,
30~45 min, 4 °C,3 500 r/min, 10 min, 2.2 ELISA
2XYT/Amp/Kana , 4 20
30 C, 5 ~ 8 h, PEG-NaCl . 40 . (AFB,
) L2 2, . A~ Ay . Gly-HCI
.25 ELISA G, ~Gy) ELISA
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,40 8 AFBI : = / 5 =
C . AFB, :
.8 A2 A5 A6, 2.3 ELISA
A13,A14,A15,A16,A17, AFB-OVA, BSA  OVA 5 g/
2 (Gly*HCl ) ml.100 y.L/ 4 C ° phage*ELISA
Tab. 2 Enrichment of phages in biopanning (Gly-HCI elution o
method) , A5 Al3 o
2.4
/ / ,
(CFU)/ (CFU) /% 6 (A2,A5,A6,A15,A16,A17)
1 1L 75X 10" 2X10" 1. 14X10°7 — ’ ’
2 2X10" L 34X10° 6 7X10°° 58 77 ’ 3 ¢ 3, A2,
i A6,A15,A17 (Type 1),
3 2X 10" 6. 02X10" 3. 01X10"" 44, 93
4 2x10" 1 91X10° 131X10° 4 35 ’
3or
25T
2.0
Q§ 1.5
o]
1.0
051
e i Z 2222 < Y0P 000000E 5500000000 ~Za
Phage clones
A1~ A20.AFB,; ; G1~G20.:Gly-HCI ; PC. s NC.
?BK:
1 phage-ELISA
Fig.1 Indirect phage-ELISA for phage randomly picked
3 .Gly-HCl
s 5~10 3 ,
’ Gly_HCl H
o s s 4. 35,
( 11. 16),
o Gly-HCl phage-ELISA,

AFB, o ) Gly-HCl
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CJAFBI1-BSA
EBSA
BOVA
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Fig. 2 Detection for the cross reaction of positive colones by phage-ELISA

Majority LJESGGGLVQRCGSL LECARSGRT F T AMGH FRQAPGKEF VRHITquSQTYf

10 20 30 40 40 60

AZ-p.pro MAQLQLUESGGGLUQAGGSLRLSCRASGRTFSSYRMGWPRQAPGKEREFVARITWSGSSTYYRDSVKG 68
RE-p.pro MAQLOLVESGEGLVQAGESLRLECAASGRTE S8 YAMGHWE RQAPGKEREFVAARITWSGSSTYYADSVEG 68
AlS5-p.pro MAQLOLVESGGGLVQAGGSLELSCARSGRTFE S8YAMGWFRQAPGKEREFVARITWSEISTYYADSVEG 68
Al7-p.pro MAQLOLVESGGGLVQAGGSLRLSCAASGRTF SSYAMGWFRQAPGKEREFVARITWSGESSTYYADSVEG 68
AS5-p.pro MAOVOLVESGEGLVORAGES LRLECAASGRTFRRYAMGWE RQRPGKEREFVARI SWSGESTYYRDSVEG 68
Ale-p.pro MAQLOLVESGGGLVQAGGESLRLSCAASGRTERWY TMGWE RQAPGEEREFVAAISWSGDHTYYADAVED 68

Majority RETISRDNAKNSSYLOMNSLEPEDTAVYYCARAGRWATAWGYRSTTVDYWGQGTOVTVSSEPKTPKPQ

70 80 S0 100 110 120 130

AZ2-p.pro RETISRDNAKNSSYLOMNSLKPEDTAVYYCAAGRWATAWGYRSTTVDYWEQGTOVTVSSEFKTPEPD 135
RE-p.pro RETISRDNAENSSYLOMNSLEPEDTAVY YCARGRWATAWGYRSTTVDYWGQGTQVTVSSEPETPEPQ 135
AlS5-p.pro RFTISRDNAKNSSYLOMNSLEKPEDTAVYYCARGRWATAWGYRSTTVDYWGEQGTQVTVISSEFKETPERPQ 135
Al7-p.pro RFTISRDNAKNSSYLOMNSLKPEDTAVYYCARGRWATAWSYRSTTVDYWSQGTQVTVSSEPKTPEPQ 135
AS5-p.pro RETISRDNAKNTMYLOMNRLISDDTAVYYCNA-—FRN---WRTS---YWGQGTOVTVSSEEKTPKPD 127
Alé-p.pro RETISRDNAETTVYLOMNSLEPDDTAVYFCETG-WAFN---RGS----WGQGTQVTVSSEPKTPEPQ 127

3

Fig.3 Amino acid sequence alignment of positive clones

) ( ,

) , o ) o

phage-ELISA, , ,

8 C D, A5,A13 OVA (
40% s 2); . AFB-
o ; BSA )
’ AFB,-OVA )
o ’ AFB, . ,

’ , AFB,



6 :  AFB, 955

, , Gly-HCI o

(References) :

[1] MIGUEL M J, LUCIA M V S, Esuardo S S, et al. Aflatoxins, ochratoxin and zearalenone in Brazilian corn cultivars[ ] .
Sci Food Agric, 2001, 81. 1001—1007.

[2] , . M, . [J]. » 2004, 14(3): 266—269.
ZHANG Dong-sheng, ZHAO Xiao-lian. Advancement in researches of hazards, polluting situation and detecting methods
of aflatoxin M, [J]. Chinese Journal of Health Laboratory Technology, 2004, 14(3): 266—269. (in Chinese)

[3] > s PR B, [Jl. , 2002, 26(5): 99—
103.

LI Jing-quan, MAO Xiujun, WANG Zhouping, et al. Nanogold labeling based novel detection method for aflatoxin B,
[J]. Journal of Food Science and Biotechnology, 2009, 28(5);: 675—681. (in Chinese)

[4] , , . [J7. » 2001, 22(16); 1482—1484.
WANG Gang, LIU Yu-feng, WANG Yan, et al. Comparison on panning strategies of phage antibody library[J]. J Fourth
Mil Med Univ, 2001, 22(16) . 1482—1484. (in Chinese)

(5] . ) . [J]. - 2007, 18(3): 476—479.

WU Wen-feng, WANG Shuang, SUN Zhi-wei. The advances on screening technology of phage-display antibody libraries
[J]. Letters in Biotechnology, 2007, 18(3): 476 —479. (in Chinese)

[6] OSBOURN J, JERMUTUS L, DUNCAN A. Current methods for the generation of human antibodies for the treatment of
autoimmune diseases[]]. Drug Discov Today, 2003, 8(18): 845.

[7] GENDLOFF E H, CASALW L, RAM B P. Hapten protein conjugate prepared by the mixed anhydride method[J]. J Im-
munol Method, 1986, 92: 15.

[8] , , . B, 0. , 2007, 26(5): 99—
103.

SUN Xiu-lan, ZHANG Yin-zhi, TANG Jian, et al. Study on the binding site in the construction of AFB, complete antigen
[J]. Journal of Food Science and Biotechnology, 2007, 26(5);: 99—102. (in Chinese)
[9] AMIR M, INGER L, KIRSTI G, et al. Selection and characterisation of recombinant single-chain antibodies to the hapten

Aflatoxin B, from na ve recombinant antibody libraries[J]. Journal of Immunological Methods, 2001, 254 . 169—181.



