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Table 1 Classification of plant lectin according to different base for classification
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e 2 s
Base for classiffication KA Types

Y 1) 45 B R AR
Structural characteristics of
plant lectin subunits

Merolectins, hololectins, superlectin, chimerolectins

D-H 8 4 o D-7 %5 B BE 4 R ON-2 Bt G 4 A BE AR R ON- R SR UM BE R R DR AL BE SR R LA

KA A P 45 4 e 5
Carbohydrate binding specificity

WAHEEE R N-Z M2 2R (ERR) BEER

D-mannose agglutinin or D-glucagglutinin, N-acetylglucosamine agglutinin, N- acetylgalactose agglutinin, D-

galactose agglutinin, L-fucosine agglutinin, N-acetylneurine (sialic acid) agglutinin

Fe A AU B G 2 ) B Al

Sequence similarity and evolu-

tionary relationship families

XA B 4 G0 R 205 LT BB OC AR 11 505 i BEBE AR R W WO KR VAL E R G AR E A
FWE AR B IR R B R R T R B R R R B KR

Agaricus bisporus agglutinin (ABA) , Amaranthin, Chitinase-related agglutinin (CRA) , Cyanovirin, Euony-
mus europaeus,Galanthus nivalis agglutinin, Hevein, Jacalins, Legume lectin, Lysin motif, Nictaba, Ricin-B
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Table 2 Statistics of anticancer activity of major phytolectins
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25 4 4 il Z JAToNE A Wk E AR EireiE ]
Class Name Cell line Apoptotic or autophagic pathways Published time
OOR M W OB fETIEEA A NEB A AN A375 Caspase MR (Y 4 123872 2009
= Concanavalin A Human melanoma cell A375 Caspase-dependent apoptosis path-
Legume lectin (Con A) way
NI 240 M HL-60 A 2P bk U0 AR i SRR B F 7 3 72 201280
55 41 i Molt4 Collapse of mitochondrial potential
Human leukemia cell HL.-60 and acute lym-
phoblastic cell Molt4
JIELE M Br ML 40 Molt-4 1 HL-60 40 i % S8R AR T H AV AR 20128
Canavalia brasilien- Human leukemia cell Molt-4 and cell line  Collapse of mitochondrial potential
sis (ConBr) HL-60
KREHER N ZH S0 bk LR A B U937 . 2tk gkl il A K F1 DNA & i 2001028
Soybean agglutinin A 197 40 i HL60 Reduced the growth and DNA syn-
(SBA) Human cultured monocyte - like cell line thesis
U937, human leukaemia cell HL60
WEEER TE R EC IRk TR (DL #5785 /N B T M S A T R AR 2014031
Sophora flavescens Dalton's lymphoma (DL) bearing mice ROS-dependent apoptosis pathway
lectin (SFL)
PR R NE B ML HeLa Caspase M Y FET- Z R iR 12 200854
Pisum sativum Human cervical cancer cell Hel.a Caspase-dependent apoptosis
agglutinin (PSA) mechanism
PR 8 2 G2,/ M 440 6 S 39 BELUST L 3 5 4 7 2013093
Ehrlich ascites carcinoma cell R
G2/M cell cycle block,and induced
apoptosis pathway
KERER AFL AN MCF-7 FET 52 AR Y U T i A 20105"
Phaseolus vulgaris Human breast cancer cell MCF-7 Death receptor-mediated apoptosis
agglutinin (PHA) pathway
HEFREER TE 7R A Bel-2 #1 Bax 25 11 19 %K 35 1 20085
Abrus agglutinin Dalton’s lymphoma tumor model B BN ZE ¢ I caspase-3
(AGG) Apoptosis was mediated by reduc-
tion in ratio of Bcl-2 and Bax pro-
tein expression, and activation of
caspase-3 through release of cyto-
chrome-c
N9 4 i HepG2 F1 A £ BT JB B4 il Caspase KM AY I8 ik #2 20146
HaCaT Caspase-dependent apoptosis path-
Human hepatoma cell HepG2 and the im-  way
mortalized human keratinocyte cell HaCaT
NG Bk Y B 4 i HUVECs FIONZLIR A 3 M SO 0 T A% 2016

i MDA-MB-231

ROS-dependent apoptosis pathway

Human umbilical vein endothelial cell HU-
VECs and human breast cancer cell MDA-

MB-231
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Continued table 2
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Class Name Cell line Apoptotic or autophagic pathways Published time
WA 85593 41 i FaDu T P KR T i AR 201708
Human pharyngeal squamous cancer cell ROS-dependent apoptosis pathway
FaDu
NEHE MM Hela 35 R 7R R T A O T 20085
Human cervical cancer cell Hela {55 MK Bel-2/Bax LA, 1T 5
OB A GE i M B AR SE T B
caspase-3
Induced the apoptosis signal via
generation of reactive oxygen spe-
cies and decrease in the Bel-2/Bax
ratio thereby inducing mitochon-
drial permeability transition with
consequent activation of caspase-3
WIEHER NE BUE 0 M R Hela, A BUE FE 40 MR 405 31 BH e 20090
Astragalus mong- MG63 . A H I 40 il 22 K562 Cell cycle arrest
holicus lectin Human cervical carcinoma cell line (Hela) ,
(AML) human osteoblast-like cell line (MG63) and
human leukemia cell line (K562)
fii L L BEE R FRLZT 4k P9 9 20 g 1,929 Caspase WM Y I8 T2 3% 12 2009
Phaseolus coccineus  Mouse fibrosarcoma cell 1.929 Caspase-dependent apoptosis path-
L. lectin (PCL) way
SR 41 R HONEL 20 ) 307 BEL ¥4 0 A0 O T AR 20167
Nasopharyngeal carcinoma cell line HONE1  Cell cycle arrest and extrinsic ap-
optosis pathway
EEEER N9 40 i HepG2, A L MR 9% 40 8 MCF7  Caspase (R A T2 iR 2 201644
White kidney bean I 41 s WRI68S Caspase-dependent apoptosis path-
lectin (WKBL) Human hepatoma cell HepG2,human breast — way
cancer cell MCF7 and hepatocytes WRL68
WERER NE ST A I HeLa F18 JR W00 06k (080 /N B 36 R AU IR T2 iR 42 201401
Peanut agglutinin i Y ROS-dependent apoptosis pathway
(PNA) Human cervical cancer cell Hel.a and
Dalton's lymphoma (DL) bearing mice
model
HIKRBEEER N2 PEREPE I THP-1 211 B Ji 1 BHL 20130
Lotus corniculatus Human leukemic cancer cell THP-1 Cell cycle arrest
lectin (LCL)
NP AN Hep3B T ML (ROS) 835 B, 22 L A i 20041
Human hepatocellular carcinomas cell FER. KRR BB R AR
Hep3B (MTP) ,Bax 5 {iL , 40 il 4 3K c #%
T caspase-3 T& 14 F1 PARP [&fi#
Significant increase in reactive ox-
ygen species (ROS) and loss of
mitochondrial membrane potential
rapid changes in mitochondrial
transition permeability ( MTP),
Bax translocation, cytochrome ¢
release, caspase - 3 activity, and
PARP degradation
T BB iRk Wb A B & N W R R A0 i A 253 i3 3% 1L caspase-3 75 5 8 T 41 g 2004045
i Mistletoe Human sahvary adenoma tumor cell SETS, 38 i % 5 N 98 hTERT 410 i
Type Il ribo- lectin (ML) A253 it 7 il 9%
some inactiva- Activation of caspase-3 and the in-
ting protein hibition of telomerase activity
through transcriptional down-reg-
ulation of hTERT
CLY/HT-29 FEFEE miRNA 2010047
Down regulated specific miRNA
N JE i 2R A% 20 g Caspase Ffl MAPK & i i 12 2011548]

Human peripheral blood monouclear cell
(PBMC)

Caspase - dependent pathway and
MAPK-dependent pathway
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Class Name Cell line Apoptotic or autophagic pathways Published time
NH M T ok B 240 Jurkat, B ik EL 240 M AR 81 A2 14 9 48 ki 1K & 12 DL I 2018M
BJAB Caspase HK ¥ i 98 T- ik 12
Human leukemic T lymphocyte Jurkat and Receptor - independent mitochon-
B lymphocyte BJAB dria- controlled apoptosis pathway
and caspase - dependent apoptosis
pathway
M FE 4 SMMC-7721 Caspase HH ) I8 T~ i 42 20128
Human hepatoma cell SMMC-7721 Caspase-dependent apoptosis path-
way
KMEBEE R N B IR 1 I 40 AR U937 2 Jia JE) 09 BHL T & Caspase & #i #9 200105
Rice bran agglutinin ~ Human monoblastic leukemia cell U937 TR AR
(RBA) Antiproliferative activity and
caspase-dependent apoptosis path-
way
i RBEAE 2R ELA 4 CNE-1 #1 CNE-2 G (1) 193 440 J 1 380 BEL B , 28 o 1 451 201254
Momordica charan-  Nasopharyngeal carcinoma (NPC) cells i, Caspase il MAPK & 4%
tia lectin CNE-1 and CNE-2 G(1)-phase arrest, and mitochon-
(MCL) drial injury, caspase - dependent
pathway and MAPK - dependent
pathway
BREEN A AR 4N 1540 Caspase KMt 1 98 T2 3& 2 2009593
Ricin Human Hodgkin’s lymphoma - derived cell Caspase-dependent apoptosis path-
line 1.540 way
LT R4 &8 DNERFEER F-344 K R45 Wi Ul o 98 200154
ER Wheat germ aggluti-  Colon carcinogenesis in F-344 rats Reduce the number of tumors
Chitin-binding nin (WGA)
lectin
BB R OB B L7 41 3R U937 098 7 75 A 20145°%
Solanum tuberosum  Human myeloid leukaemia cell line U937 Antiproliferative activity
lectin (STL)
TAERME K ER NZR S0 ik 0 A T U937 Atk R4 kL 3 Az K DNA & 20012
EE Allium satioum 1 1ML 975 4 i HL-60 Reduced the growth and DNA syn-
Galanthus niva-  L-lectin (ASL) Human cultured monocyte- like cell line thesis
lis agglutinin U937 ,human leukaemia cell HL.-60
(GNA)
HHGEEE R NE B ML Hela b e 2008
Polygonatum cyr- Human cervical cancer cell Hel.a Apoptosis pathway
tonema lectin
(PCL)
AFBOFR MM A375 LR A 19 ROS-p38-p53 20087
Human melanoma cell A375 b7
Mitochondria-mediated ROS-
p38-p53 pathway
N /IS 20 e i 5 A0 B A5 49 P E A MAPK Fl NF kB 2016
Human lung adenocarcinoma cell A549 s
Reactive oxygen species mediated
MAPK and NF-kB activation
SRR N L9 40 i MCF-7 Caspase KM 19 I 1342 20095
Lycoris aurea Human breast cancer cell MCF-7 Caspase-dependent apoptosis path-
agglutinin (LAA) way
Nl /I 20 e o 4 L A5 49 G2/M 4 Jg & 190 BIL O DL B 0 201305
Human lung adenocarcinoma cell A549 PI3K-Akt 1% &2
G2/M cell cycle arrest and inhibi-
ting PISK-Akt survival pathway
HABER N FL RS 20 i MCF-7 Caspase M #i 09 8 - 12 200959
Ophiopogon Human breast cancer cell MCF-7 Caspase-dependent apoptosis path-
Jjaponicus way
lectin (OJL)
FHRRER N L8 40 i MCF-7 Caspase MR Y I8 T2 3% 42 20090

Liparis noversa lec-
tin (LNL)

Human breast cancer cell MCF-7

Caspase-dependent apoptosis path-
way
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Class Name Cell line Apoptotic or autophagic pathways Published time
EEEER AR /N4t i i 5 20 B A5 49 ) Akt-NF-B 3 i DL K 3% 7 % 2014
Polygonatum odor- Human non-small cell lung cancer A549 WA T B 1%
atum lectin (POL) cells Inhibiting Akt-NF-kB pathway and
ROS-related apoptosis pathway
BT 4t 1A 87 41 i 1929 I FasL Al FADD 4 3¢ % 1 7K 20091
Murine flbrosarcoma cell 1929 -, 53 caspase-8 15 1k £ R IR BE
JEEFL AL T R AT B 6 R ¢ B, &
g caspase-9 n caspase-3 by
Increased the levels of Fasl. and
Fas-Associated protein with Death
Domain (FADD) proteins and re-
sulted in caspase-8 activation, mi-
tochondrial transmembrane poten-
tial collapse and cytochrome c re-
lease, leading to activations of
caspase-9 and caspase-3
AWBEEE  WOMRIERE AR Hela 5 2011657
Jacalin Frutalin (FTL) Human cervical cancer cell Hel.a Cytotoxic effects
TSR BRI 40 11210 FETZ AR G T AR 200956
Musa acuminata Leukemia cell L1210 Death receptor-mediated apoptosis
(Del Monte banana) pathway
lectin (BanLec)
N 41 Hep3B FET 2R S Tk AR 2009
Human hepatoma cell Hep3B Death receptor-mediated apoptosis
pathway
FMEEER N LR 20 s MCF-7 MEAFREEEANFOEER- 201785
Morus alba leaf lec-  Human breast cancer cells MCF-7 FAK {55 A} Ras ﬂl P38 MAPK
tin (MLL) 4
Inhibiting fibronectin mediated in-
tegrin- FAK signaling through ras
and activation of P38 MAPK
W % P LR 20 A B NB4 L K562, U937 0 2R ) R 2RO AR IR E A 20111
Artocarpus hetero- leukemia cell lines NB4,K562,U937 1787
phyllus (Jackfruit) Cell growth suppression and dis-
lectin (ArtinM) ruption of mitochondrial mem-
brane potential
MY H B CPEBEER N HE 40 Bel-7404 24 0 2 201457
WS SR ER Pinellia ternata Human hepatoma cell Bel-7404 Cytotoxicity
Monad man- agglutinin (PTA)
nose binding
lectin
NoA G B £ R RE4ERNRAE 1929 Caspase i (9 1% 72 2014108

Clematis montana

lectin (CML)

Murine fibrosarcoma cell 1.929

Caspase-dependent apoptosis path-
way
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ER, W PR X A 41 il & HT29, SiHa Al
OVCAR-5 A /I,

(R A b o ER T 96 A B A R S R AL, kst
S H M AR 1 AT AR R M i A bR R A A
BEAE TR 5 BE R S 45 A IO RE A5, T DR R P X
i A AR AR AR R R RO R MY
BEE R WP IE R B, B nT DABR B H R B0 T 45
T IEAT A A R R R e A AN
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1) S0 225 G R S I E AT 4 BT AT 9 BT 1 R s o S
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B UM AE & A R DR R S M 2 B b R 1 e 4
FAAL X 23 00 M OB B 1 455 AR 1055 L R
WRT DA DX 3 240 98 A8 5 RN B B0 S IR
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I 7 Il Rg 2 2 7 T 1) P A o A 0 it A 3 e At
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B2 207 A s AR T, FE B0 BE 7 L, AR ST AR
B R ) B b 5 4 mT LI HIV AR A 385 5%
ORGSR A o B, T A B BT HIV O AE
RS X A VA 4 6 A1 26 A W AR 1% P Hh AT RE I Il
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e, TR E R DL R iR & & 45 1k 5UR AL S5 Bl
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PNA.Con A 1 PHA %) i 0] L 5 F I 41 i 25 A 58
RN L A fE TLR 2 A0 T T, Ik mT DA
9 TLR #&sh 6 A,
2.2 EYREEESTNIKAEPMNEHR

Ak M EEE R O T 45 M T RE b 4
SR, S ALESBORAH L L AE B2 2 R S A
T foff JEL R — A5 A O A ARG T ) R T ALY
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il B 5 A Z I A 12k mT LA T AR T R R A il
AT 4R S B K A6 B 0 BT . 200 5 SR P Tl BB i 928 T
BRI 5 (CELISA) 1y J5 32, o — A9 A8 [A] gt 2 8 ELISA
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AR D HBEA BRI, 5 THEAE, R
AR
2.2.2 BEXIWTHK

B TR BN B R SR B 1 S ER I R A
M — 1 AN ] gl 2 2 1 5T B3 R b (8 B 4 4 oy
TPIEEE TR . RS R 00 SROME e S M o 4 R IR A A
WU SR 25 ) LA e R S P s R L g L AT DA AR R
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The Biological Function and Application of Plant Lectins

WANG Yuqing, XING Xuecong,CHAI Xuran, YANG Yaoyu, WANG Zhenyi,

WU Chuanfang,BAO Jinku
(College of Life Sciences,Sichuan University,Chengdu, Sichuan, 610064 ,China)

Abstract : Lectin is a non-enzymatic and non-immune source,a protein or glycoprotein that specifically binds to

sugars. It is widely distributed in animals,plants and fungi. And it has the physiological functions of aggluti-

nating cells,antivirus,anti-bacterial fungi and parasites,as well as affecting the identification and inducing ap-

optosis or autophagy of tumor cells. Lectin plays an important role in the fight against foreign harm,immune

response,signal transduction and many other biological processes. Among all lectins, plant lectins have the

widest distribution, the largest variety, and various functions. This review introduces the research back-

ground, main biological functions of plant lectins. And it also shows the application of lectins in medicine,an-

alytical testing methods and agriculture. Based on this, the future research directions of plant lectins in the

fields of medicine,agriculture and biochemical research are prospected.

Key words: lectin, phytolectin, biological function,application,{uture research
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