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Antifungal Activity and Biochemical
Characterization of lLectin Isolated from Il.ocular
Fluid of Cherry Tomato Fruit

Kwang Soo Roh*

Department of Biology, Keimyung University, Daegu 704—701, Korea

Abstract Lectins are carbohydrate-binding and a cell-agglutinating proteins, and are concerted with a plants defence
mechanism. In particular, chitin-binding lectins in locular fluid of cherry tomato fruit seemed to have a role in
defending plants against fungi. The antifungal activity using lectin isolated from locular fluid of cherry tomato
fruit was measured in the plant pathogen Cladosporium cucumerinum, Monosporascus cannonballus, Fusarium
oxysporum, and Rhizoctonia solani. Amoung the four strains, a potent antifungal activity was detected in
Cladosporium cucumerinum and Monosporascus cannonballus, not in Fusarium oxysporum, and Rhizoctonia
solani. The molecular weight of this lectin isolated as double protein bands by SDS-PAGE was calculated to
be 87 kDa and 47 kDa from the relative mobilities compared with those of reference molecular weight markers.
The isolated lectin agglutinated human red blood cells (A, B, AB, O) treated with trypsin, and the most activity
was found at B. The optimal temperature of isolated lectin was at 30°C. For the thermal stability, lectin was
stable at 20-80°C. The optimal pH of this lectin was at 7.2, and showed complete loss below pH 9.0.
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=0 A} vzt AA WolEARE F55 o] st} (1]

FEolu &% proteased] W3 AFAHE 7FRaL 1o
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H, #]7]Zol|A £} chitin 2§ lectin [6]& T3 B}
TR fF5o WS S JAlske Bt Stk

2z DsiE = 24 BT HAE A8 sshE o
2 PEE frlseree] 72 8ol AREC] shov o5
A EAY B ZHRE 7] witel J8F A et
olE tlilste] AE2] oAt AEE o] 88U A=
AL o8k PIUEA w59 M tiA Fetol
Bol JhgEe] AREIL e Aol

HFS-EULE locular fluid lectin chintin 2% T2
A [8], FFIZFE AES Hshe 7sS shaL vk [9].
olo]] & A= WSEVLE locular fluid lectine St
d EARA e 919 B2 dko g W ErHES)
locular fluid FE|A lectine 2|3 T2, A& 2AH
< f38}= Cladosporium cucumerinum, Monosporascus
cannonballus, Fusarium oxysporum = Rhizoctonia solanioll
3t L EWLE ocular fluid lectin®] 43S ZAFSFS
om, o] lectin®] W2}t 54< wal7] 98] A =
T S, YASol, HH o, I R HF pHE

A7ssct.

AExze} #FFe| Y

2 A ARE AEe WPrRENAN FYUS EERL
E=ZA, locular fluid FEYHS lectin®] 2|9} st 2
AselA] 54 A3l ARSI (Fig. 1). 3 485 9
3} HFEA = 2184 W21 Cladosporium cucumerinum,
Monosporascus cannonballus, Fusarium oxysporum 2
Rhizoctonia solaniE A8-51%1.2.H, PDAHIA] (potato starch
0.4%, dextrose 2%, agar 1.5%, pH 5.1 + 0.2)°l HZ3s}
25Col|A] 3Y7t v st

Fig. 1. Photograph of cross section of cherry tomato. Arrows
indicate the locular fluid.

Locular fluid lectin2] £2]

Kilpatrick [10]9] ¥ Hol 2]3] lectinS #2]3F3A oM,
RE AL 4ToAA FhstHct HEEREY A locular
fluidE #2]g ths 1,000 x gellA] 1023 4l & %,
Fe ol &S] 0.15 M-NaCl/0.1 M sodium phosphate
buffer (pH 7.0)E Fo] wAHL o7]4 HF =7}
50%7} E1Al (NH4):S045 %1313] 2o] 881171 ths Al
WHFSE 240,000 x gellA] 1A17F 4R sHdch JHE
< 10 mL neutral saline (Na,HPO,E AF8-3}] pH 7.0°02
Z79 0.9% NaCl) & 83JA|A ©]Z neutral saline
0 2 48A17F X5 o]ul neutral saline 24 A3t v}
o &Stk

F2908- 40,000 x gollA] 3047t PR EElY B 3
Aol trypsins A2|St HETE 7Iste] AollA] 158 11
So] =3k 1,000 x gollA] 5E3F ARt I
1A E-o) 5u2] neutral salineS 7}3le] 3 A3 5,
N-acethylglucosamine= *|g]ate] H-20|A] 5871 EE50]
Tk 1,000x goll A 10127 A48l deds A
ZHE YA N-acethylglucosamine= 75l 9]<9] 74
S HHESIG Y Ao AN XU, neutral saline >
Z 24 FHE 02 wEsHHA 5YU7F F45)a1, o5 PM
30 membrane filter2 11 E Amicon cell2 A}-&3}<]
ultrafiltration 5F3Ch

Neutral saline® 2 H&A]7] Sepadex G-2002 column
(36 x 2.5 cm)°l] TFIBAL YoM B2 FH A4S column
o] 3t Uk neutral saline 2 AFE5}¢] 0.3 mL/min 735
o2 7} 79 92 mLE §EAIA £85It BElE 72
2 280 nmoX FFEE A3 IE =8 743}
Fom, lectin B2 2% A5 ARG EF SIS
o2 2439 M =2 248 A £8S AT
Asteta B4 gk At AREskr] lal 0C o]she]
WEare| Astaich

o rl°1‘ 12

gl
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Micro filter (pore size: 0.2 um)E FZA|Z] lectin &4
paper discoll 20 L= &5A17)a 29 & ThA] 20 WL
FFAIAY TFE iAo =dste] fo] ke T,
per discE iAol 22 EUTk Paper discol SF55
UL F<F A171aL, 25CollA] 48417 v 3 Ans
st sHtdS SF3ATk

2t al
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SDS—-PAGEO] 2lst 2Xi2F £d

Laemmli [11]¢] WHel w2l 20% SDS-polyacrylamide
gel& ARS8t 40 mAClA 1843 F<F X719 E 8T
1 % gel Coomassie brilliant blue R-2502.2 A&
3190 7.5% acetic acidZ EAA|ZTE



KSBB Journal 291

AN

Weber} Osborn [12] Wl we} FAlE-S S350
A719E7 lectin?t 2 Sl gt Fiols= (Rf)
o} T Bl e ol gkos BARE Tagen,
oluff 3 T AL rabbit muscle phosphorylase b (97 kDa),
bovine serum albumin (66 kDa), chicken egg white ovalbumin
(45 kDa), bovine erythrocyte carbonic anhydrase (30 kDa),
soybean trypsin inhibitor (20.1 kDa)Z A3}tk
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Takatsy [13]9] "HS HPAA FET $HES A
Atk Microtiter plate®] 2t wellol] 25 pL neutral saline
(pH 7.0)3} #2H lectin 25 puLE 285 329 (2-fold
serial dilution method)S. 2 3|23t & trypsinS *|&|3t
AT gl 25 LE 7131, 37CollA] 158 WhSAI7] TR,
AP g AFE St #7100 X)= o83k
SHEE =43} oWl heparinS X3 AL 0.9%
NaCl2 g3} neutral saline®l 0.25% trypsinS 3§}k
82 2% AT FFAe e ARSI Lectin®]
e A9 HF 1S Uehlle HF s vigE 9

2 3] 598 w92 vehigch
golio] S0l XAt

22]¥ lectinS neutral saline (pH 7.0) 2.2 214> 8]4]
g U, A (A, B, O, AB®) 9] dol3 Alg-3te] 232}
T3NS RO EA o Pofof] Solzow wt
S=Al AT

SR g 2B} L W)
= Ak 22E lecting 24 E 3]4]
ST Hoh 34 w4 100%9) residual activity 2 3+

pH #3}ol] WZ lectin®] B4 2ALE}17] S84 pH 2.0-
10 Alo] bufferS AFE381] 4°CollA] 4117 EXA)7] & P
A WS o3t FEShs A lectin®] A

ZARIA. ofuf AMg-gh £5-8-12 0.025 M glycine-HCl
buffer (pH 2.2), 0.2 M acetate buffer (pH 3.2, 4.2), 0.1 M
phosphate buffer (pH 6.2, 7.0), 0.1 M tris buffer (pH 8.0, 9.1),
0.1 M sodium carbonate-bicarbonate buffer (pH 10)°]Tth

Locular fluid lectin2] £2]

WS ENLE 9] Jocular fluidE neutral saline, ammonium
sulfate A, ultrafiltration HFS ARl &, HZHoF
Sepadex G-2002 E3AA geloll AT lectinS neutral
salineS 2 FEA|A 3Tk

7211 oA ghiido] HEF o, 7-121 8
A lectin®] &/do] SAEI olF 7P =2 od
I ZAo] X3 £8= (Fig. 2) AR&3I] lectin®] &+t
e ARk, o] BAR, A8T S0, W) Sol
A4 weew, @ bgH W A4 pHE 2Ya
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Fig. 2. Elution profile for protein (o) and hemagglutination activity
of lectin (o) isolated from locular fluid of cherry tomato
on Sephadex G-200.

Lectine| &=

Cladosporium cucumerinum, Monosporascus cannonballus,
Fusarium oxysporum = Rhizoctonia solani®l tgr W&
vlE w9l locular fluid lectin®] HTAS ZASHA T
Cladosporium cucumerinum3} Monosporascus cannonballus
= discFHol o] F25HA] & A3 clear zone©]
FAH] t 2EE YEeH, F 7o I g4

J=7F gd=2A Yebgth. 22y Fusarium oxysporum3t
Rhizoctonia solani®ll tiaixe g E4S JehR] &

tt (Fig. 3).
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Fig. 3. Antifungal activity of lectin isolated from locular fluid
of cherry tomato. Antifungal activity of lectin on strains
of Cladosporium cucumerinum (A), Monosporascus
cannonballus (B), Fusarium oxysporum (C), and
Rhizoctonia solani (D) were examined by paper disc
diffusion test.

SDS—-PAGEO 2|8t lectin2| EXI

229 locular fluid lectine SDS-PAGE3ZF A3, 2719
bandZ YERATE 2709] bandol] T3t EAl-S =43 2,
87 kDa®} 47 kDa®] #AFFS 7HAAL = AS=E Akt
ATt (Fig. 4).

Molecular weight (X10%)

Rf

Fig. 4. SDS-PAGE pattern and determination of molecular weights
of lectin isolated from locular fluid of cherry tomato. Arrows
and closed black circles (e) indicate lectin isolated on
Sepadex G-200. The molecular weight markers (M) were
rabbit muscle phophorylase b (A, 97 kDa), bovine serum
albumin (B, 66 kDa), chicken egg white ovalbumin (C,
45 kDa), bovine erythrocyte carbonic anhydrase (D, 30 kDa),
soybean trypsin inhibitor (E, 20.1 kDa).
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2% lectin neutral saline (pH 7.0)2-2 284~ 3]
gk ok, trypsin©] A2]€ AR A, B, O, AB®9| €&
ARgste] Ztzhe] E7-3-3RRe-S SASITE A, B, O, AB
@ ZFolM SEEe] dofuter, BE dollM= 100%
2 7P =8 A4S, A9 0FoMe 75%2] B3-S, Tar
ABHAX = 50%= 7P w2 &S B (Table 1), 2+
Ao we} SNRE-] Axr} th2A] Yt 2 AT
oNXNE 7P =& BAS B3l BY AETE ARBsie]
W2k, 4 KA 2 pH eH8A8S A

Table 1. Hemagglutinating activity of human erythrocytes by
locular fluid lectin of cherry tomato

Human erythrocytes Residual activity (%)

A 75
B 100
o} 75
AB 50

Lectin2| =X HI2 2

Lectin®] &30l tigh HZA e s goldl7] #1sie
10-70Co] 2% W9JellA] 1083t REAIA BA4S 43
Atk EZH lectine 20-40TC HYAA 60% o]Aate] A
S Hol QPgQl 2rollon, 30Tl 7P w2 24
& vehigieh. 10Celale} SOCHEE BAe] zhasted
70CAME A FEHA (Fig. 5).
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Fig. 5. Effect of temperature on the activity of lectin isolated
from locular fluid of cherry tomato. The lectin activity
was tested by incubation at 10-80°C.

Lecting| &€ Qg

Lectin®] & SPg492 279517] SI3ke] 10-90ColA 2kt
1087 GHF e, HAT SRR S 27



KSBB Journal 293

&9} Lectine 20-80 C7HA)= vlwa IebgAe 714
o, 30CaA 7 &2 &4 Yelar, 20C vt
7} 90°C oPde] Lmollx= Edo] dA3] oA F g3
W3- HolA] sttt (Fig. 6).
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Fig. 6. Thermal stability of lectin isolated from locular fluid of
cherry tomato.

Lectinel == pH

Lectin®] Aol v|X]= pHE a3=5 ZAlsl7] $lshe]
lecting pH 2.0-10011A] 4A17F F24 H2)3 & P4 3
H-3-0 24 8448 =431tk Glycine-HCI buffere] pH
2.2 phosphate buffer®] pH 7.07}4] &4do] 7181
pH 7.0914 &Ado] 7P =9k0 ™, tris buffer®] pH 8.0%
B 43| 7+43te] pH 9.13% 1004= &7do] &stA
FAEAT (Fig. 7). WA £ lectin Z3AH] 73 719
A= pH QFgAo] HoAY, T4 = o] st
Ao E Vet

70

B0 o

o
=]
1

20

Residual Activity (%)

20

10

pH
Fig. 7. The pH stability of lectin isolated from locular fluid of
cherry tomato Isolated lectin was dialysed in different
pH for 4 hr at 4°C. Residual activity was compared to
that of the observed standard condition using 0.01 M
phosphate buffer (pH 7.0).
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Lectin A 3hEore] Sa3k ddax, A 31 <l
21218, glycopeptide} glycoprotein®] Z&]el] o]-&-5|w, He
Y A2 ko] xR} AT S-85a1 glow, ZhE
A Aol N2 A lectine 7St A7 &
W) ZeE|an Qo

W ERLES] of= Fio] Wojdhild 2 X 9] 7]5-8 74
= lectin®] EAs=A ¢7] 3l AT SIS =
g 23, locular fluid F=2olA 7P =2 SRS B
Aot b B AFo e HEEREY locular fluid F35
S ZHE lecting E3taL, o]9] AT Assty 54
< AV

WS ErLE Y] Jocular fluidolA] lectine F-2]sh= %
H}A4L PM 30 membrane filter® T3 E Amicon cellS
ALE-51] yltrafiltrationS- 3+ 3 Sephadex-G200-S- ©]-835}<]
A3t o, o]l neutral salineS AFE3}] 8=A)A lectin
< FE8k

Aol Z YA F3EskL e o] Toll B2 = W
Ado =X o] F7Fe 250 AHE oA & 48
off S WA 2] &S U [14]. Lectine 5%

[

oo= = ol
ole} FOZHE AES HI3h= 7[%S sh=t chitin
A3t lectin®] ©] J&S Gsl= Aoz dHA Aot [9).

Cladosporium cucumerinum (A28 FHHAHS &
gl Qo], 2] Soll, Monosporascus cannonballus (73-2%
RS HAT = wE, 7 3, 2o BtaE,
Fusarium oxysporum (7-o= F-3HA)S ®a), We| 2HE
ofl, Rhizoctonia solani (XAF-H rlEHYH) = I7, T
Foll A= S Asisted duie] A4S A5
A SA sk AWAQ] BE etk & Al ARggE
4719 FFo| ol thek WeEntE dujo] locular fluid
lectin®] gHtAdS ZAKSH A3, Cladosporium cucumerinum
I} Monosporascus cannonballus= discFHoll o] 52
3] 22 ™S clear zone©] FAE| o] Tt &3S U
Wl Fusarium oxysporum} Rhizoctonia solaniol] o
Me et 244S UeR|A &dtt mEbA locular fluid
lectine ATl HE FisteE F3olde a3t e
u, 56 BE fFdele F3olde a3t gle slo=E
FtET) Lectindl] 23 A Fgole] AEH &4
Sh= chitin oligomers o] 5 2hg-of oJ3) xafe] o}
o Aaze] w3 9 S JAsH] wEolt [15].

A FAZKE 23 lectin [16]3 S5<7, HHiiE5
B 223 el [14]& Fusarium oxysporume] A7
<, Hw} gerA [17]2 Rhizoctonia solanie] A4S
A3}, Diospyros texanaZHE EE|® It ds
2154 {1721 Phytophthora infestans (ZAH <) <]
7G-S AAIBH [14], A71E =714 22 47
Z 34 18] BE 3ol sl ol 33 e
71z} o]ejol| &= AT el 2 RE] ZE2)gt chitin A%
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QI heveinol] o= Y] HAS 7 [19].

Peumans¥} Van Damme [2]= 212 Fol mWe} lectin®]
AR} EA40] t2tal Stk ARl AR 1
Akl Ax Z Gl B lectine LRHH O F dimer
U tetramer©|th [20]. AFZE EA2HE EEE lectin®]
RS 27 kDa 24 dimer?] FE|S 7HAH [21]. AS-
o] lectine BRI 124 kDa9] tetramer©|T} [22]. ¥ o4
oA WE-ELE |ocular fluid lectinS A7|95S 3+ Ay,
2702] bandZ LFEREO T, o]59] Ak 87 kDas} 47 kDa
2 ARERITE EFLE locular fluid lectine 399} 23 kDa2]
EA2S- 717 124 kDaZ A tetramerd] o2 Kol [23],
EAjgro] zjo)7} 9lo} B Ao WREErLE locular fluid
lectin® Z}z} 2709 A2 FAIH 268 kDaol EAIE-S
7= tetramerSl Ao 2 FAHHY EvlE £} lectine
49} 8 kDa2] &TH9)7}F S-S Aoz AZH 12 kDa9] &
S 7HT [24)].

2o AR RE 23} lectinS A2 TS 279 FE
ToF HRSAI7IHE SRS AV g2A JeEEE), ol
Abe] AE ol BolZ -S4 S0l )
A §Rg-o] dojupr] wjio|t} [25]. ©]F o83t lectin®]
s S B Aelxe 2ullg slapom AP

o] 53 AR WA ko= HlF § Tk Avjow
o) ol SARkgo] QoA sbt bl 83 W HE 2A}

SHATE Trypsing A2|$h Al ABOF 2] Eloz d
LXuES-S AV A A, B, O, ABE BS54 Sk
o] dojyt=d|, o|= locular fluid lectin®l] 3t =87}
Aol ABO o] Aol EA)517] wiEolt) [26].
Ay Foll= BE Ao 100%= 7F =& S44S
Uehdom, A9 OFAAE 75%, ABEAAE= 50%=2 7P
o A4S BT o)9} o] 7+ Aol uf} SRR
o] vl g2A yehtes A8 HET 39 Je T 8
Aol wigk x1s}=e] zfolol o3k Aoz FHHET [27].
Moreira 5 [28]- bread tree £} lectin®], Kuku 5 [29]
£ sea bean £A} lectin®] AFEe] ABOE F & E5olA]
S7kgo] ojdtia Hudte] B oAt Axke} A3
ok AFEE E4F lectin ARES] EA FollA 0FS A|<)sh
Uz 8o} B7]19] APt wkgo] dojdt} [21].
25 FA4} 3019 vl gl 22lo} 9 [31] lectin E7]<]
Aol SRERo] dojuft Algre] A Fell= Hhgo]
Uou}x] ek WhA, 7HA] lectin [32]S AFga} E7jolM e
doju}x] kot FH AP out 3-Fukg-o] dojidt} o9}
2o] lectin®] 3-FuHgo] ThE AL 9l EolAo] 2
Eeohe Aot
Lectin®] &0 vl HkS- 229 395 A $18)
o 10-70°CY] WA &8 73T 60% o] &
XS 7HAE 20-40TC M7 eFg 221 Lx0)Qlon o] =
30ColA 7HE =& 84S Btk 10Co)3ke} 50 CHE
= @o] TAasl o 70 Collr= AL A=A A
Ao g EnlE |ocular fluid lectin®] ¥HE-2 %9} §-A}3H

S Hyou HHers 50CEA 23], B 2xee=
2w zo)E YeRATE Z5FF 4} [30]2} shoot lectin [33]
o] HH Wk L= 40=0l90H, 605 o) dellM= AA]
AR5 28] Holx| &34tk Dioclea
altissima Aol A} B nke} 7ol 80°Co] algof A 2Hg
g lectin®= 1o} [34], & A2} 72o] 80T o] 4
o] 2xoA kst &Ado] FEE A=A dF T4
lectin [35]% SUTh

o) WA 82l 9 shrt Goltk dell ofsf &%
7} st s UA7E A il FAh Y 3x2
7} spajgin), e} gl lectin® Holl 2 Ar)e A4
o] Qi) [2]. ¥ AFoA WEErLE locular fluid lectin®]
g 8432 20-80 CEA %9 W27} Ho] vl ¢
SPgAdo] =2 vz FoEh 30CAA 7 =2 &
A& vERLeH, 20C vk 90°C o o] 2xoMe &4
o] @A) "olA Ao - NS HolA itk E
v} Jocular fluid lectin= 40-80°C2] H oA Hg313 L
L, 7P =2 e B AT Aok 22 90 CellT [23].

AP lectin®] 79~ 70°C71A] 2Fg31ar [21], 80°Coll
e EAdo] AEEAT 1T UE A3 lectine 60 C7HA]
ol HFsttt [36].

pH7} o5~ =AY So whalzh o] Hste] JF7t ¢l
oA E4% dAS PFSATIE AH7NH s Aol
o] FOoEA WHAo] Ho] B2/ AJEIE HH, 8ol
OH7]= pHOll 93 W=, OH©] F7FH lectin®] ©]
23} FEAA lectind} HET o} Alo]e] Al FF=
njzo g2 Edo] S gt [37]. B Ao e
ErlE locular fluid lectin glycine-HCI buffer®] pH 2.2%-
E] phosphate buffer®] pH 7.07}4] &4do] F7181] pH 7.0
ANA 71 =& B4S e CH, tris buffer®] pH 8.0
FE 343 714310 pH 9.1 100141 E4do] &8
AT o] A= TF 7oA = pH FEA
oA}, S P80l At lectind-S S
Aoz shXEt ZFF lectin [30]3 shoot lectin [33])2]
745, pH 9.1914 Aol e A& Aefehd & A7 2
e} YAt AT) pH 7.00014 9] o &4 &3 5
lectin [38]¥} Parkia javanica bean lectin [39]| X% HiL
=tk £ A7 Aeks thE2A, AFEE lectin pH 2.2-
10.07bA19] W& oA & €4S BT [21]. 71
lectin pH 6.2-7.0 AloJollA] RFFA o] or), pH 3.2 ©|3}
9} 9. 10l M= E/do] e8] FAE AT [32]. AHH
o7, FEe] AEA lectine B2 W92 pHoll 24 <Fy
AE 7HAE o= HRT (2]

W 25 Hejdl 23 & Pg/do] =31, pH 7.090419]
oFgAS 7HA AL A= WEEPLE locular fluid lectin
Cladosporium cucumerinum} Monosporascus cannonballus
o thetd - ds YERAN OB R o] lectins 7HEE}
A AEA el tigh A olHA JSFAR EE=E

QR |

28T 5 9 R Jdgk
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2 %

Lectin® & At @Ay} A2 33 Shild2 A, A=
wole] G sh=t] WEErE Guj9] locular fluidoll=
ol ZRE AZe] BE A% s Ao Az
chitin A%t lectin®] £¢] Qltk. oldl] & AFME WEE
vHES] locular fluid25E HEZ S =Z Sephadex G-200<
EIAA lectind Felg ohe; ol9] A A, 4
T 5, FASolH, A 2%, G P 2 A pH
So) Astehy S48 ATk 2= B 4749
=+ % Cladosporium cucumerinum3} Monosporascus
cannonballusel] e = et &84S YeERARIS Y, Fusarium
oxysporum¥} Rhizoctonia solaniol] taixe & 24
UERHA] %234tk SDS-PAGE®] A, 2709 band = WEF:
om, o]9] EAFS HF HAS o8 5793} 87 kDa
9} 47 kDa= AR Ao A, B, O, ABR 9] &
ARgste] 7zt SRS RIS 23 A, B, O,
ABH RFollX 3ol dojykom, o] F BE dololA
7P =2 48 Yehiiith ¥ WEERLE locular
fluid lectin®] & ¥k 2%= 30ColH, 714 =2 30C
£ 3k 20-80C Wl & S BAAar, FHA
pHE 7.00]th

a Al

£ A7 200795 A AT IE o= o] F
AH5. ool BAREHYH.

A4 2010A 29 259, AASQ 20103 6Y 249
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