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Abstract: Lectin can bind with carbohydrate specifically, non-covalently and reversibly, known as a
kind of carbohydrate-binding proteins. The presence of a large number of glycoprotein molecules on
the surface of food-borne pathogens makes it possible that lectin bind with food-borne pathogens with
high affinity, making lectin been widely used in the rapid detection of food-borne pathogens. When
applied as a recognition agent for the separation and detection of food-borne pathogens, lectin harbors
the merits of improving the practicability of the new detection methods, eliminating matrix
interference, improving sensitivity and shortening sample processing time. In this article, the basic
information of the lectins and the mechanism of carbohydrate specificity recognition were introduced,
and the application progress of lectin used in the field of rapid detection of food-borne pathogens were
reviewed.
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Table 1 General lectins and their basic information

HOW B AT BERE AT A B, AT R &
JBT . AE BRSO T B AR I SR, A A
U=, BA AR, Rt . WaJr s
Rt AR DRSO R PRI 7 4 1 i S AR A
FIBCRBZ BN o AR SO SRS ZRAE T IR R P
A AR T TEIR, BB RAEI%
R R SRR RS

1 SRR R B IRERE RE R AL

BEAE R A P2 Stillmark T 1888 4EAEERET-h
RIHIT, &4 HIEAMTE LB 1 000 AFhgEsE
O R 1 PR T — R RS R B A
B BEE D TAEYS . EUE B ERAEY LT
R, NIIXHBERE R W A A5t K IRE . A
SRR TIRZIMN T, TR R ENNE
FAEYF DR R R T I AR 4k R 11 R
W2 I B X — B e s ),

BEER HIR RS A5 2R R 22 3CHR
Lectins Source Carbohydrate binding type References
JIEEN A YETIE a-D-Man; 0-D-Glc [9]
Concanavalin A (Con A) Canavalia ensiformis, jack bean
Wi S B B D-Man; D-Glc; D-Fru; D-sorbose [10]
Pea lectin Pisum sativum
FIRBHER INFE N-GlcNAc [11]
Wheat germ lectin (WGA) Triticum vulgaris
KEBHER rKE a-D-GalNAc; B-D-GalNAc [12]
Soybean lectin (SBA) Glycine max
LGRS B A B-D-GalNAc; a-GleNAc [13]
Helix pomatia lectin (HPA) Edible snail
WABHER wha B-D-Gal-(1—3)-D-GalNAc; D-Gal [14]
Peanut lectin (PNA) Arachis hypogaea
BERRBESE R BT p-D-Gal; a-D-Gal [12]
Ricinus communis lectin (RCA) Castor bean
AR BEE R L1735 o-L-Fuc [15]
Lotus tetragonolobus lectin (LTL)  Asparagus pea
KO BHER X Bisecting GIcNAc; Biantennary N-glycans [16]
Phytohemagglutinin (PHA) Phaseolus vulgaris, red kidney bean
R % NANA; KDO [12]
Limulin Limulus polyphemus, horseshoe crab
L EEER il IS 0o-L-Fuc [17]
Ulex europaeus lectin (UEA) Ulex europaeus
MBEER N Gal-B-(1—4)-N-GlcNAc [18]

Maackia amurensis lectin (MAL) Maackia amurensis

Note: All hexoses are in the pyranose form. Man: Mannose; Glc: Glucose; Gal: Galactose; Fru: Fructose; Fuc: Fucose; GlcNAc:
N-Acetylglucosamine; GalNAc: N-Acetylgalactosamine; NANA: N-Acetylneuraminic acid; KOO: 2-Keto-3-deoxyoctonate.
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Figure 1 Crystal structure (A) and carbohydrate in the binding site (B) of WGA
. A EIF 51 A hitps://www.ncbi.nlm.nih.gov/Structure/pdb/2UVO. B: £k . BiKM BN J1; 204k SRR B AR 127,
Note: The picture A was quoted from https://www.ncbi.nlm.nih.gov/Structure/pdb/2UVO. B: Yellow lines: Hydrophobic interactions; Red

lines: Electrostatic interactions and hydrogen bonds®”.
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Table 2 The application of lectin in the detection of pathogenic bacteria
g ; ] N
HA ST RO HIR B 2o
Lectins Pathogen bacteria Detection method Limit of detection ettifltelon References
JIEHEM A Kt FEERTIINGCS S 7.5x107 cells/mL NR [47]
Con A E. coli Quartz crystal microbalance (QCM)
JIEHEM A Kt Gkl At 600 cells/mL 15 min [31]
Con A E. coli Electrochemical displacement sensor
TIEHEH A KIGFFE O157:H7 LBk R IR IERES 127 cells/mL 70 min [48]
Con A E. coli O157:H7  Electrogenerated chemiluminescence
biosensor
TIEEH A KT MRS . ATERIATIORT  BAR2ARIRER . 25 cells/mL;  NR [49]
Con A E. coli Electrochemical biosensor, ABEFHATYRT- : 50 cells/mL
quartz crystal microbalance (QCM)  Electrochemical biosensor:
25 cells/mL;
QCM: 50 cells/mL
JIGER A KT H# O157:H7 Witk fL s 60 cells/mL 3h [50]
Con A E. coli O157:H7  Magnetoelastic sensors
JIEHEM A Kt HILAL2A AT S S AR T 1.0x10* CFU/mL NR [51]
Con A E. coli Electrochemical quartz crystal
microbalance (EQCM)
TIEEHA A KIGHFE BEIIAG 0.9x10* CFU/mL NR [52]
Con A E. coli Fluorescence imaging
TNEHEH A RIGHFE | AR AU 10° cells 15h [33]
BEEE R R AT R Resonance light scattering
Con A, RCA gy RES)
E. coli, B. subtilis,
P. fluorescens
LM% KIFF B O157:H7 %8 THR 3x10° CFU/mL NR [30]
WGA E.coli O157:H7  Surface plasmon resonance (SPR)
FZIEEER KIHFFE O157:H7 Hfb #BHHTf& 10* CFU/mL 1h [53]
WGA E. coli O157:H7  Electrochemical impedance
immunosensor
C RIEEER SEEMAERE SN POk LA G 6x10° CFU/ML; ~ NR [54]
C-like lectin S. aureus Optical spectrum, fluorescence WYL, 6x10° CFU/mL
spectrum Optical spectrum:
6x10* CFU/mL;
Fluorescence spectrum:
6x10° CFU/mL
HESGRER S AEAIRI . R - RSN BEEMAIRE: 3 CFU; lh [55]

Mannose-binding lectin

Kt s

S. aureus, E. coli

Microfluidic chip-polymerase chain
reaction (PCR)

KWtFE: 9 CFU
S. aureus: 3 CFU;
E. coli: 9 CFU

M NR: KHRE.
Note: NR: Not report.
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EIEORHE PO % . Xu PTG E A
A TEA pH ZMF T a2 AR, &55
PPERE Y B BOR A B OBOR, & T —14
KIBHFE O157:H7 By HRIEAS I 5 74 T2 WhkE b
(RSN, A IFRSA 41 CFU/mL. Mikaelyan 2505243
Tl 418 22 IV o B 2R R/ it L B AR 3R ] B R A0 oK
AR, 250 R ZIREEE R B
T ) I 90 K o S 22 G B P AT (< 0 ) 4 3K
T )R 22 G FH A e R AT el ) ) G 00 IR ) ik 1)
10° cells/mL F1 3x10° cells/mL, /[N %k 2 &1
P18 P A R 5 X6 < B €8 A 2 R TR R R M AT T 9
TR A>5135 %] 5%10° cells/mL 1 5x10* cells/mL.

HARBEE R A BT B2 A0 T REBS S L AN
A PRSI, I B RA TR A BA R S T
il # . AR A RE L, (ENBEAE 3 0 T A0 45
FOLEAT IR, BEER SR AL S A HA K
WP IR S A0 AR S, SRR 35
2R, D AR B — 2R A T Y A
W, ATy kA BAT R S B8 5 1 (NS i~ 7 1%
%F)o Zhang SECTRIHPUA . JIEENA AL ML
Wy o3 R AT — A7 B T IBC £ 92 WG S 0 A 2
(Enzyme linked immunosorbent assay, ELISA), .
SERESTA TR AT A O157:H7, JIEEN A
B WA Y 35 A BROR S S Ak W g 114 22 BE B 9 KA 1
TR EER, R A R AR B A L)
LA RAB MR AR S 22 455 LA
SEHLBAR I SAAL RSN, R B EE S
Ko GERERIZINESI T XRIGHFE O157:HT 1Y
RSP RARAG I, SRR A ] 10° CFU/ML,
W 25 3T 4 O 45 b 48 K A e A6z I 7 125 B AS B i
B, BEAE ZAE IR0 o1 AT LASE B A5 Rk A
ik b, FEOY RAEIRR AL, SR A TR 5 2R
THZHE, R USRS T R I U ) 1
HURE AR

A= WIE R R A Wi et i 75 2% i 28 0 B A
o 0 TR A I 5UIS 14 1y ROk BT, T A
o7 BRI AC Y I S o A = BEAE R 1 B
5. Wang SUPONGENREEER . TJHEA AL
BEEE R | BB R FIMMLBE AR RF Y B E R
VE A 22 W R ) 43 T e B 4 i 7 LR L
(Surface plasmon resonance, SPR)Z [ F454
IR AP RE T R BRI B8 O157:HT, KA
O157:H7 W45 &2 T EfLIgas b SRR B K A
WU, T S I S G S S B b K
FFEE O157:H7 fkeill . 4558 S i b o i e ) i
THEERBMIR SPR AWML IR AR BERS R fH .
. ESOLSE BRI E O157:HT KR, fEfr
dh SR T Z MR ETS. Shen 17N T
GEA A 5 A5 KK (Quartz crystal
microbalance, QCM)%E & 44 28 4= W4 a8 F T K
kT A R PRI, 2R R s ) SR A
68 i FL A L 8 R 45 5 R A T RE A IR R
QCM A& It AN SR AR AR S, ARG Py ek
R F] 7.5%10%-7.5x107 cells/mL. Li 253 5 )ik
BEEZNERAIE SRS T, G562 M ERRI HAHZE X
T (Screen-printed interdigitated microelectrodes,
SPIMs) 14 B Y B A% JE 4, T A6 D R A 1
O157:H7. ZJTILREMEAE 1 h ZNSERUGIN, £k
PEYLREI N 10°-10" CFU/mL (°=0.98), il B ik
10> CFU/mL. Yang %M ) G2 A L HEI AL
2¢BHPTI (Electrochemical impedance spectroscopy,
EIS) TGN R RAAT i, AFRIAE] 75 cells/mL.
Serra ZFP NI GAR I A IBIRTEE 4 1 3L R AR
T R A P A SR T A DU R A T, A D BIR
ik 1.0x10* CFU/mL.

3 HBE5RY

BEEE R HAMR AT — 1k, RERS- SR
s S, HIHAREZ, YRR 1A
L g IRER AR 20U BEER R IR A
PR IR AR e tE g 6 et )y, HARBCTHiA
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