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Abstract: Single chain antibody fragment (scFv) libraries were constructed for Ofloxacin by the phage display technology. Specific
anti-Ofloxacin scFv was screened and its three-dimensional structure was simulated. Total RNA was abstracted from hybridoma cell of the
Ofloxacin and used to amplify VH and VL gene by RT-PCR by degenerate primers. VH and VL were joined by overlap extension PCR to form
the single chain variable fragment (scFv) gene, then scfv was inserted into Phage T7 after incision enzyme EcoR I and Hind III double digestion
and was transformed by host bacteria BLZT5403. Phage single chain antibody libraries consisting of 3% 10° pfu/ml were successfully constructed.
After four times of enriched procedure in the order of adsorption-elution-amplificatio, four Ofloxacin positive phage scFv clones were screened
by direct competitve ELISA. The structure of specific scFv and physicochemical property were also simulated. This research lays a solid
foundation for the further expression of anti-Ofloxacin scFv.
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Table 1 Oligonucleotide primers used for PCR amplification

HEZ B4 Primer sequence (5'-3")

cctttctatgeggeccagecggGAATTCtGAYATTGTWCTCWCCCARTC
cctttctatgcggeecagccggGAATTCtGAYATTSTGMTSACYCAGTC
cctttctatgcggeecagecgeGAATTCtGAYATTGTGMTMACTCAGTC

cetttctatgeggeccagecggGAATTCtGAYATTGTRATGACMCAGTC

V,-Forward

accagagccgecgecgecgetaccaccaccaccCCGTTTGATTTCCARCTTKG
accagagccgecgecgecgetaccaccaccaccCCGTTTTATTTCCAGCTTGG
accagagccgecgecgecgetaccaccaccaccCCGTTTSAGCTCCAGCTTGG
ageggceggeggceggctetggteatestogatccGAKGTRMAGCTTCAGGAGYC
ageggeggcggcggctetggtggtgotegatccGAGGTNCAGCTBCAGCAGTC
agcggceggcggcggctetggtegteotegatccCAGGTGCAGCTGAAGSASTC
agcggcggeggcggctetggtggtgetegatccCAGSTBCAGCTGCAGCAGTC
cggcaccggegcacct AAGCTTYGAGGAAACGGTGACCGTGGT
cggcaccggegcacct AAGCTTYGAGGAGACTGTGAGAGTGGT
cggcaccggegcacct AAGCTTYGAGGAGACGGTGACTGAGRT

Vi-Reverse

Vy-Forward

Vy-Reverse

scFv-EcoRI-Forward
scFv-HindIlI-Reverse

cctttctatgeggeccagecgg
cggcaccggegeacctAAGCTT

T7 Select up Primer ggagctgtegtattccagte
T7 Select down Primer aacccctcaagaccegttta
12 5 1% VH A VL £, [NZ6AFN: 95 °C, 5 min; 95A°C,
I min; 53°C, 1min; 72 °C, 1min, 335 PMEH;
1.2.1 % RNA #9328 72 °C, 10 min. JRBLFAAIBEAT B HERBER HK, BER

KRR R R AR R E 10107, 1000 [Elsz H 1 A B

r/min, 5 min ZOVTTEANM, FLERM, FIH Unizol
B &AL RNA.
1.22 VH. VL ARy 5 Lx

K H  promega & #] M GoScript Reverse
Transcription System 31T 3% A R —%E cDNA,
P cDNA AN, LA VH. VL WRTEE514 PCR 4

123 A K scFv AR #HEA PCR 473§
PR VHL VL 3T ES SIS —4%
FEE AR X ifA scFv ZEE B B 50 ng ) VH. VL
FrBUEOABENR, EAIEH PCR N4 VH. VL BEHL
PFEZRY scFv, 85— PCR W 251F4: 94 C, 1 min;
63 ‘C, 1min; 68 C, 1min, JMNIET 20 MEI;
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Fig.1 Total RNA from hybridoma of specific antibody against
Ofloxacin
vE: M: Marker 2000; 1: ZAU)E @)% RNA.
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Fig.2 PCR amplification of VH and VL
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Table 2 Panning of ofloxacin specific scFv antibody from the library

ok L R & " T AR o AR . BARY 3 e
p BEL FHM & M o [ERE &S L
HikAes T N(ug/well) A’_@/pfu & /pfu HoF i /pfu
5%BSA 1 /1x10‘° 1.9x10* 1.9x10°° 5.12x10"
#—4 5% LIS A4 1 %10 1x10° 1x107 7.36x10"2
10%/5L.85 738 1 1x10'° 1x10° 1x107 10"
5%BSA 1 1x10'° 4x10° 4x107 2.8x10"
= SYBLAS W34 1 1x10'° 1x10° 1x107 1.7x10"
1‘@%}} 1 1x10'° 1x10° 1x107 5.3x10"
5% 1 1x10" 2x10* 2x10° 1.8x10"
F=i SYBLAG WAy 1 1x10'° 8x10° 1x107 1.2x10"
y 10% L0844 1 1x10'° 3.3x10° 3.3x107 2x101
5%BSA 0.5 1x10'° 1.8x10° 1.8x107
Eueki 5% JBLAE 454y 0.5 1x10'° 1.5%10° 1.5%107
10%BEA8 454> 0.5 1x10'° 0 0
i]_‘_\‘o
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2. i ELISA
WU R 138 ey > SRR ELIS

PRI REFE A Extraction Buffer 129, DIEVE H MR A 1A P S PN W

TSR AR PCR ik, K 28 2H H P4 (s B B A T AR 1Co% - {1 A A } 100%

#, F] PCR 36, 195 114 ANHMTRE, SR 83% s~ Ay

v B S IERFAC RS scFv (750 bp) FrBr. KB RHAA 4 DGR, 2 3 Sl

R, R R R TR . GORAE 4 P 9 31%, 4 SHIHIZN 35%, 32 SHIHIZN 33%,

111



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

41 SR 78%.

TESEIG g S 12 ()42 ELISA, {HAZ&SLigH
KL T7-HRP XG4 R A B, DRI e B
ELISA BLANFLEZIA L

GBI RE » 5 P AR A5 e () BB T A
SERFFHIEA—F, EEEH 17 NMRIERA K, HEE
1 108 MR (K 5).

] 234567891011121314151617181920212223M

L e

N g
3031 32 3334 35 36 37 3839 40 414243 444546

T0717273 747576 77 78 7980 81 82 83 B4 85 8687 88 899091 92 M

116 117118 119 120 121 12 1314125 X 91301 31 132 133134 135 136 137 138

& 4 A5 EREEREEEIEEER 5 8 5 MR POR 10
Fig.4 Ofloxacin-specific scFv amplified from random plaques
after four rounds of panning
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Asp+Glu B MEEEERRIRIE ] 20 /1N THHRECN 1.898.
Vi

caggt geage tgaaggagt ctggggcagage tt gt gaagecaggggcct cagtcaagt tg
QVQLKESGAELVEKPGA SV KL
teet geacaget ttt gget tcaacat taaagacacc tatatgeact gggt gaage agagg
S CTAFGFNIKDTYMHWVK QR
cctgaacagggect ggagt geat t ggaaggal tgatcetgegaat ggtaat actaaat at
P EQGLEWIGRIDPANGNIKY
gacccgaagt tccagggeaaggcecactataacageagacacatcectecaacacagecetac
DPKFQGKATITADTS S SNTAY
clgcagcetcageagecligacatcigaggacactgecgiclattactgigetagatggata
LQLSSLTSEDTAVYYCATRWI
acgacagctatggactactgggtcaaggaacctecagtcaccgtetecteg
TTAMDYWGQ GTSVTVSS

Vi

gacgt get gatgacceagt ctcaaaaat tcat gtecac atcagtaggeageagggtcage.
DVLMTQ SQKFMSTS SV GD RV S
atcaaatgcaaggecagteagaatgtggetactgegtagectggtatcaacagaaacea.
I TCKASQNVGTAVAWY QQKP
ggacaatcctaaactactgatttactcggeatccaateggtacactggagtcectgat.
GQSPKLLI Y SASNRYTGVPD
cgcttcacaggeagtggatctgggacagatttcactcacaccatcageaatatgeagtct.
RFTGSGSGTDFTLTTISNMQS
gaagacctggceagattattictgecageaatatageagetateegtacacgticggaggg,
EDLADYFCQQYSSYPYTTFG GG
gggaccaagetggaaattgaacgg

GTKLETITER

B 5 SRivERERIENFSER
Fig.5 Sequence of the ofloxacin specific scFv
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Linker
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Fig.6 Three-dimensional structure of ofloxacin scFv
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22

A S AZ [R5 S Ry 0o 70 () A S e B A
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XIRfLHE S ERD, ATt Dialon s
THEREZHATIRAGIEL, T2 RaR i H
RIS IR ALRG 26 Pt &tk = s o (3
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4 5

AT OB, RO TR
VDR B A TS, BEA 3X10°. 2ot
4 IR, R R4 ELISA ks 4
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