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(2. FERY PHEKAVIRRBE 1LV FE 330047)

8 OE. [86])] FIF4AT 23 20 A R R TR, Pt ih il 2 P47 L%
0 g AR IATHNT, Ak B A B LB R E T RARREAE ., [5%] A B4
AR, ABMRFQGLEENRFAHRARAIER, BT EIREF—40H R Ih ik, MIER
KRR T L Th iAot 38 0745 B 69 £ 3R F4£ 44k . R A Phage-ELISA %, *f e
B 0% ik SRR P LB 6 AR ST AR, PR RIS ST R B N A R A A R AT, it
% 55 et AT AT R R 5 2 AT A%, (4R ) R THiES) 2 AREIE M4k E 4%
FH LR ET IR, (48] ERALGTHESHT, A TFTomI00 ik k% RFsrn
AR BT 0 IR TSR, TR T AR AR MU A e Fe b Y,
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Cell-based panning and characterization of single-domain heavy
chain antibody for Listeria monocytogenes

CHEN Qi' WAN Cui-Xiang'? TU Zhui'® TAN Qiang-Lai'
XIONG Yong-Hual’2 TAO Yong2

(1. State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang, Jiangxi 330047, China)
(2. Jiangxi-OAl Joint Research Institute, Nanchang University, Nanchang, Jiangxi 330047, China)

Abstract: [Objective] To obtain anti-Listeria monocytogenes specific single-domain heavy chain
antibody by subtractive panning, and to analyse the enrichment rules of specific phage clones in
biopanning against composition diversity and complex antigens. [Methods] The whole cell of heat
inactivated Listeria monocytogenes was used as antigen to screen specific single-domain heavy chain
antibodies from an alpaca non-immune phage displayed library by solid panning technique. After 4
rounds of conventional panning and 1 round of subtractive panning, a total number of 384 phage
clones randomly picked from each round were characterized by Phage-ELISA, the positive clones
were sequenced and the binding specificity was analyzed by Phage-ELISA. [Results] Two
anti-Listeria monocytogenes specific single-domain heavy chain antibodies were obtained.
[Conclusion] Whole cell-based panning strategy was feasible for isolation anti-Listeria
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monocytogenes specific phage display antibodies under the optimized conditions in this study.
Subtractive panning was efficient and necessary to eliminate non-specific clones.

Keywords: Phage antibody library, Listeria monocytogenes, Subtractive panning, Single domain heavy

chain antibody
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JE BB, P A IR TR 40 O A A 1 D
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STURE s 5218770/ ASTSY ioalll N
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PURLE/N BRI A REDEA T A T R 20,
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53 A BIPLIR 23 A 4 A28 e s e gk U,
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SEEPUA.

Wik DA A JR R B A )z v T R T AR b A
Hil U SRR A0 1 X AR AR S R
SE RN R Y T e 2 e E U AR O e e A e fi
R IRZERY 0] 43 Sk 25 40 A % 0l 48 A %) 7
1L o 5L T 20 A A TR AR SO B e R FR v, SR
A FRARIRAS | Toie 4l v LA AR AT o1 7
1E o A S 38 120 W S A B S BT A R PR 4
SO DA A0 M ) MR B, TE BB AL B B SR 2
PRZE S A M2, 28 W R 7 32 AR — 6 I i
e, MIBRIRKIAWEEAGUAE NA-PDL Hl 4k
137 2 AR FRLIE 2 HRE A 1 EE BE BLAA, S
TEELA A E R S v W R AR ROR LR IR L T 2%
1 MR5TE
11w

1.1.1 Bk B MR K K% A 1 (Escherichia coli)
TGl , K #F & (Escherichia coli O157:H7)

NCTC12900, Hz#A=1rHE:T& (Listeria monocytogenes)
ATCC13932 , #% [C Z M7 ¢ 4 (Listeria grayi)
ATCC25401, W ify v 2% i 47 14 (Listeria innocua)
NCTC11288, J&i /K 253 45 4 (Listeria welshimeri)
ATCC35897 , 4 = 2= 1 ¥ & (Listeria ivanovii)
ATCCI19119, P4 /K 2= 7 %7 14 (Listeria seeligeri)
ATCC35967 , 4= ¥ {f % %j ¥k & (Staphyloccocus
aureus) CMCC26003, KP4 [K & %% K 5 (Shigella
sonnei) CMCC51334, [z If % #T & (Enterobacter
sakazakii) CMCC45401, I#R VP11 (Salmonella
enteritidis) ATCC13076, I ¥ 2F #1 4T & (Bacillus
cereus) JDZ102Y , i && i *A fifd 7 (Pseudomonas
aeruginosa) CMCC10104 , Fl ¥ I 9K & (Vibrio
parahaemolyticu) CGMCC1.1997 4} AR 521 25 i
P 5 VR K SR AR S /R P MA SC % NA-PDL!Y | Hii
PAREASHTRR TR B T DR 4A7 TR 2 saREdiik
A sz A i 4 s BT IR M13KO07 H 3
BIMFE A5 512 MRC 43 AW S SL = 1)
Greg Winter 18- B4 |

1.2 i 7 B A ALY B (Horseradish
peroxidase, HRP)FRIC ) M13 BATEREHTIAIN H GE
N A I R L (BSA) RIRTE R FI(OVA)W A I
WA TARA R A 28 M0 R o 1 e 85 9 A
(GB4789.30-2010)" VI [ b 5 i 17 1 A A3 BR 32 4T
NI

1.2 A&

1.2.1 BEFEHFREESR: SHEZRERE
2 MU A AR IR AR 50 GB4789.30-201071 4%
PANAZR IR R A T T, B SR O ARk 3R A T
1%, 90 °C /K 5 min KiE, 8 000xg &> 5 min
WA, JCTE PBS BRI 2 W, f/5 A 10 mL
(G PBS BRI,
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122 BERERRERSHIRENTE: 5 HEHE
Wi e AEDUIAR R R ARk B, TG PBS Kt
PRSI AT 4AT7 Zr BIFRFRF] 5.000 0.
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Bi7E BELISA #it [, 4 °Cadfd, weikamEt i+
37 °C 4 FEMH 2 h, VEETIAREE 51K
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5 000 f5H B0 L EBT R BbR — 0, 37 °C HH
30 min, PEIRGHIIA A/B BAAH, 37 °C #EGCRN
15 min, ZJEIIALKIEBEZ RN, FHIE ODyso
1B, AR B e B AR DR S B AR Bl e 2
1.2.3 MEEKRSCERMTEIE: DURERER 4A7 1
Pt st (4t 3 AL, gt 1 AL,
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Ve 4 YR (B O 12 VR BSOS B B, SRS
JA 100 pL 616 (Gly-HC1 0.1 mol/L, pH 2.2),
37 °C & 8 min, WHRVERKS 50 pL HFIE
(Tris-HCI 1 mol/L, pH 8.5)iR%4J, B 10 uL ARG
WA TR, HARMIRA W T, T T
— AR IR SE RN i
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50 IMAZRIRA RN, FEmA 6x10" CFU
(Colony Forming Unit) )4 PUFE4" 4 J5 1t i B 4 SC
PE, #4737 °CHEE 1.5 h; 6 000xg 5.0 2 min,
QR3] Yl N

125 WEFERRIH S, SFmEENE: WEikmy
W Al R R AR s 225 SOk (15105 1o

1.2.6 Phage-ELISA XEPRMMEE KR HIH
PBS i B U A A ST S 2¢10° CFU/mL,
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100 uL/AL, 4 °C f#id . PBST BE¥ 3 ¥k, 1%
1 (3% BSA:3% OVA=1: i1 1, 300 uL/AL,
37°C 2 h. PBST ¥ 3 ¥k, JIOAY HERMETR A,

100 uL/fL, 37 °C 1.5 h. PBST ik 3 Ik, JiIA
5 000 %4 FeiY HRP/anti-M13 837, 100 pL/AL,

37 °C 30 min. PBST {Ei% 6 ¥k, MIASFAFUR A 1
A/B WL, 100 uL/FL, 37 °C 15 min, 2 mol/L &%
FRZ AV, FF 450 nm AR 5E T EAE . K5 ODyso

(B T IPESE R 2 A A mi A s BT O BH A 5 iE
FEFHIIE

127 FIIMNES S WA erEk z BT
PEATIN, RFH ClustalW 44X P 25 b1 7
FEA LR A3 BT, AR B0 4 A e i 1 7 470 KL L
AT 53 20 B 2 30 7 IS B SR A BT A W TR A
1.2.8 PHMREEABSFRED T IR IRE
(Listeria monocytogenes) ATCC13932, & 24
i (Listeria grayi) ATCC25401, H&i# 72 il 4% o
(Listeria innocua) NCTC11288, &l /R 4= W4 i
(Listeria welshimeri) ATCC35897, 4 -2
(Listeria ivanovii) ATCCI19119, 74 /R 2= U 45 5
(Listeria seeligeri) ATCC35967 , K [ # Wi
(Escherichia coli O157:H7) NCTC12900, 4 7>]
[ (Salmonella enteritidis) ATCC13076, BHfZF 1
FF & (Bacillus cereus) JDZ102Y , B Ui B #F i
(Enterobacter sakazakii) CMCC45401 1537 J5-FHx
%5, 90 °C 7K 5 min K{, 8 000xg #.L> 10 min
WAEREIR, JoiE PBS . KA 0 B ARHR B
0y 2x10° CFU/mL , /B A A B2 04k ELISA #,
Phage-ELISA 6 FH 44 w5 B 14 5 o B A 4 i
(58 XA

2 ZRE54h
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E1 AEiEmERERKREKRSERE
Figure 1 Optimization the concentration of antibodies
and bacterium-coated by phalanx titration

22 HRMBEEHRKNESE

SCRESREILTEAT 5 46, FrP iy 4 488 W RO
55 5 ORI E , O T B I 1R S R
V1R O PG R B2 20 IR, R T R T Dk Py e P A4 1
J3E B S0, 150 P A R 1 AR AT S B R S A
IRIFE T EEE D,

23 HRMEEEKNEE

PN B 0 I e A B 3 A P B
(10° CFU)YMETE AT T Phage-ELISA 4)47, 4%
7R WAL B O e YR B B i kg (& 2), 42
IRBEAE TRE R FEAT , AR ARG AR TR 45 G i s
ARSI T E 4.

2.4 Phage-ELISA £ E AR (A7 &

F 5L 0 SR 9K W T A 7 0 4% SC 2 v B
PTG 3% DUBCARAR , S By 1 REAE S MELS & 40 AR
1A I TR PR A T e Ao AR v 2, FE 5 —FE T ) SR B
AR 2% 5 SR T R DR S — R 7k A e b = 4

FF BH P T A A e /D ELAR X Pk 3k 21 5 2 AN T R T
e Ak —Ae v e i G s, R
MWERAARBUIAS B KiR$e &, 25 B vikss
PR IR , RS i KSR A i I R A 15 2 e
. TCANES 2, 3. 4. 5 SR U000 I G 1A ) kg 32
ARy BIREHLEEE 96 N BARTE , At mERIAR
Hig)a, B.OB TS Phage-ELISA @&, 4%
TR BN Bl i P HEA T, BH A v PO A A 543
T4 1 Z2 B p R SR 3),
2.5 PRMSEFERIFSIS R

¥4 Phage-ELISA %7 BHYE) 118 D se i 7)7
G, i B i 1 2 1 1 TR A 31 PR e e 1) 2
SERRFES), R ClustalW 33T 2 51 X,
WIEFEAFREER T A, B, C. D DU IR
JP8, BRI e R T S A A I 0 W3R 2. VUL 5 £E i
vt R IR R B (A 4), A dESOE
I RERAC, &a0d 3 Reifidk/a A, B Ak
(18 LU 451 il B 2 A8 R S B RAR s C 2l SRR Y LA R
4.0 -
35
3.0
2.5
2.0
1.5
1.0

0.5
0.0

OD450

0 1 2 3 4 5
Panning times
El 2 4 1EEEE K Phage-ELISA Y = &5 R
Figuer 2 The enrichment effect tested by Phage-ELISA

T 1 FEMFEMIEERNESE

Table 1 Enrichment of phage in five rounds panning

- iﬁﬁf HE WORKRE  WERRRAR  ERARE FMORS oo
Rounds concentration Block}ng LM concentration Input phage Output phage Recoyeary Enrichment®
(me/L) solution (CFU/mL) (CFU) (CFU) ratio

1 0.625 3% BSA 10° 6.67x10" 6.84x10° 1.02x107° =

2 0.625 3% OVA 10° 6.00x10"! 3.36x10° 5.60x107 0.549
3 0.625 3% BSA 10° 8.00x10" 3.88x10° 4.85%x107° 8.660
4 0.625 3% OVA 10° 2.40x10" 9.32x10’ 3.88x107* 80.000
5 0.625 3% BSA 10° 6.00x10" 7.20x10" 1.20x107™* 0.310

Note: a: Recovery ratio=Output phage particles/Input phage particles; b: Enrichment=The later round of recovery ratio/The former round

of recovery ratio.
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Bl 3 Phage-ELISA % & W& & (R BA 14 52 %

Figure 3 Phage-ELISA for phage clones randomly picked
Note: A: Phage from second round panning; B: Phage from third round panning; C: Phage from fourth round panning; D: Phage from
fifth round panning; An ODys greater than 0.2 (two folds of NC, dotted line) was considered positive.

F 2 GHikIDIE RN E R S 2 A

Table 2 Sequence analysis of positive phage in panning process

S L 1| 2 TR
K S S A P45 B AR
Rounds Number of identified phage Positive phage Positive rate (%) Ammo a]<3:1 sequgnce yl;;
25 % Second round 96 44 46.875 0 10 5 29
%5 —%% Third round 96 14 11.458 0 6 1 7
25 PU%E Fourth round 96 22 22917 5 2 10
2% f1L5 Fifth round 96 38 39.580 8 19 3 8
41t Total 384 118 13 40 10 54
R ;s D A mRE Lu il — Es, 7E55 3 fe e 4 100
SR 5 VR 2L B L A28 (AR R, 585 L4 0 %[ —
IEER PN 111 (T NP L s v e A ol -
ERCA S A I 38 60
A ) > S50+
2.6 PEMEREE R RIS T § 40 L
AR Z R 52680, Phik i e[ m e ;8 n
VETEREIEA TR . AELL I E , B 5x10° CFU 10}
T B DL SO A 58 U, A5 T PRl round - round - round - round

SRR B AR R R TR Y S 1L5-78 K L5-79 (&
. . . . - " % 4 2 AN
Sy, P SERORIE A At , oty D4 PAREEESINATG o
Figure 4 The distribution of four groups of amino acid

5“%%”@? B gﬁ%ﬂ D Zﬂo sequences
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Figure 5 The specific analysis of positive phage
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