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CHAPTER4’

Discussion

<

4.1 Purification of

m;::O lectin tof  two  rice

carch dlffered from the

:!,iz-’ \\\\::::\ N2 aspects, firstly
.“: ".‘ Ow .v L ¢

4 1¢ waé '-'-rted(Limpananont,1987) and

cultivars,
procedure
2 which was suitable, since
the stability
resulted in sllgh e ;;f ,)perhatant. The ammonium sulfate

....:-‘h

precipitatiop . w;" Ancrease the purity of

lectin, it4 the minute particle of

starch, but tbe chitin column increased the purity of lectin to

42ﬂfugna B B AR Tt e ctorved o

PAGE. Second the elufion of leetin from chlﬂld column was the
VAN ZMARNENRL . & ..
(Stinissen et al,1984) with chitin hydrolysate. After dialysis of
the pool fractions against acetate buffer pH 3.8 some
precipitated proteins were observed, but there was no' Yost.in

hemagglutinating activity. The purity of 1lectin maximally
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increased after the step of ion exchange chromatography. on
SP-Sephadex column, the élﬁtion profile also indicated the
differepe between lectin of RD 7-and RD 25 (Fig 3.2 a and br.
The first eluted protein peak of RD 7 contained hemagglutinating

activity, whereas RD 25 did not showed lectin actvity in the

first peak. The u.x‘!'“' tln activity from RD 25 was

coincidental w‘;f“ isoforms were eluted at
higher salt the fourthr steps of
purification, ~%lng was about 80-90%.
In. l:Led in different pH-—of
soluﬁion, suc Vﬁi f;;- 3,1979) pH 3.8 (stinissen et
al,1983) and pH 1."7 . -’,1587), from all pH range of
T =
1.3 - 7.4,L% r;ﬁ‘«quutinating activity.
>Q-cause some prbteins

Extraction

which are dena}ured and prec1p1tated will be eliminated.

ﬂ‘lJEi’J‘VIEJ‘VlﬁWEJ’]ﬂi
'ﬂﬁl@ﬂ@i%ﬂlﬂﬂﬂmﬁﬂ

Sera from only one of four rabbits immunized with rice
lectin exhibited high titer after 5 months. It spécifically

interacts with the antigens, lectin RD 7, and completely
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cross-reacted with lectin RD 25 and some of other rice
varietieé.since antibody against lectin RD 7 was able to react
with lectin of all tested cultivars, it was useful to apply this
antisera in many aspects; to study the relationship among rice

patterﬁs, to locate 1lectin in

cultivars by immunodiffu ion
tissuesbof rice pl:i‘DHQ:ux;J- 3 'yrescent technique, gnd finally
to quantitate ey o@ctiu in various tissues
(embryo, root '1;"‘ja““'~u3hu ISA. It was noted that
lectin of ) ; bigenic determinant which
is common Jdvars, including 2 wild
pecific binding protein,

rice species.

the reaction .ibody may occur in two

ok ‘ d’.l“

possikble wayss f1rst.u===z?ﬁ=§ >Lin-immunoglobulin (glycoprotein:

interaction,4.an ¢Lin)-antibedy reaction,

but the firs od ecause lectin did not

] f

give any reac‘p‘glwlth cuntr ] sera taken before immunization,

and tﬂ 1834 &Lﬂ@ﬂ&’lﬂﬁm 6.1 M dlovic

t] ﬁ Aﬁﬁlﬁ‘ﬁ?‘ly %J ith denatured
al 1gen(uaus:g such as rice lectin, A (Kolberg and

Sollid,lQBS;Kolberg et al,1987),it implied that denatured form of
antigen did not affect so much to the reaction between antigen

and antibody.



4.3 Distribution of lectin in different tissues of ricé

Lectin distribution was found in root and leaf, in
seedling and adventitious root of adult plant, but in matured

leaf lectin was not found.

for the * i ; .iﬁ ;v~“ able for the lectin which
- located on celd s -_ ‘2=” ,‘:: , because intact sample
were used f oulie ::u Jin the other works(Cammue et
31,1986) usi _?;f; " ‘ chnique to localized lectin

in coleoptile®ofl 3 day oidjseedling, they found that lectin

Finis o gt ,
distributed through-:a-—-‘i rsan which corresponding to the
LT
lectin con;g‘ d by fied FLISA.In the root, lectin
‘yf_———-’———_— = N, P
was found i d : ~5Fn ity, which similar to

the previous ‘{=£ort(Cammue et al, 1986) that 1lectin in root

USRI BT, o o s
LR TH AN . Sl ~

(Fig 3.5 E) of adventitious root even in the flowering stage.

wWhen the role of lectin was considered as an asscociative factor

between rice and N,-fixing bacteria(Klebsiella spp.), not only

the lectin was found in root, but it was also found in leaf which
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might played in the role of associative factor. According to
Smanta and Seni(1986) and Sengupta et al(1981) who sprayed the
suspsension of nitrogen-fixing bacteria, (Klebsiella

pnéumonianiae) on leaf of rice and wheat seedlings, they reported

that associated N_-fixing bacteria on the leaf enhanced the dry

weight,, cholorophy content. of plants more than 5@%.

on the"sueface ‘hé’faf , lectin was absent, this
- .“ Av‘“‘“ - . . - -

the old leaf ; e, then in was not necessary for

However

‘-f.‘( in is very useful for

H
E !

studying the relat,lonshlp among rlce varieties, lectin from RD 7

i 2|39 U THYIAT: o 2 sroten o0

wild rlce 1nvest.1crat.e€ These rige varieties Apossibly evolved
ﬂ ﬁl@)ﬂﬂ ‘;,QJ Mmca fJgIl EJsflﬁeEJed throughout,
the period of evolution, which suggested that lectin might have
the wknown functions which should be ver.if ied. The pattern and
density of precipitation bands refered to their relationship and

contents, the completely fused ring of lectin in gel would
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encounter for the antigenic identity between these lectins. The
extraband might refered to the isoform of lectin . The varieties
that contained 10';1 amount. of lectin by ELISA , KTH 17, PTL 6@and
BMT 270 exhibited the diffusive band in agar gel immumodiffusion.

Besides, rice lectin shared at least one antigenic determinants

, from the wheat of the genus
-, reé Peumans et al., (1983),
Korlberg et a( and Tabary, et al (1987) that anti-WGA

which was commnon

barley were foglg¢ able to WGA, since they
completely cuo: 25 o an y. against WGA (Cammue et

249\ \\
,1982a), those plants are the members of

al.,1985b, Peui ans et ? A
.
C ,_‘..
the tribe Triticede, —and
b T

.,
i e

ave the same evolutionary

ancester ﬁ 1ts suggest that rice

J

“volutionary ancester.

.

AULININTNEINS
‘aq 5 Deve]égment ‘of ELISA me:thod-. ‘Ej ﬂ EI l_] auEl

Antibody against lectin RD 7 was valuable in indirect

and wheat

ELISA too, both in normal and modified method, with the sensivity
of 18 ng lectin/ml, and the high accuracy (Table 3.4). The normal

and modified method are different in binding mechanism, the
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modified method is suitable and usful for quantitation of lectin
in crude extracts which contain high concentration oftotalprotein
(1lmg/ml), and normal method is suitable for samples with low
total protein concentration (@.05-@.2mg/ml). The ELISA method
developed in this research requires, the first antibody at the

% 1:188 of that reported by

Shimazaki and P : _ t.he dilution of the first

dilution of 1:102 »

developed was 2 ;ﬁ‘ 2 : ‘ ied by Raikhel et al.(1984),
which was the righ iieved to quantitate WGA-like

protein in wheat, & 1§ 1 and Pratt (1987), which using

which are sul.j.able for the quant.lt.atlon of lectin in crude

o] B AN ST ARG then the provices

i AR

(10-6@ ng/ml)

SA procedure
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4.6 Lectin content in embryo

Lectin content of all 28 rice cultivars was able to
be detected by normal ELISA. Lectin quantity correlated with the

double gel immunodiffusi n. The amount. of embryos lectin

depend upon the c because its grain and embryo

were dlffere - izel aw Cammue et al = (1986

modified EL_ Md=found that leaf lectin

l.!

decreased af te;r &ermlnatlon .&90"'1“ content. in developing leaf and

- Eé 1d BLd MBIV AN A Fron esch other 1
T T T

éctin in other graminae seedlings was by different
method and given different values of 1eci':.in. Raikhel et al. (1984
using sandwich ELISA procedure to quantitate wheat germ
agglutinin 1like lectin in 7 day old se_edlings obtained 1@0@ng/

shoot. base, comparing to rice (RD 7) lectin in 1leaf (leaf+leaf
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sheath) of 7 day old seedling was 15+2 ng/plant which was 6 fold
lower than wheat , however 1lectin in different plant might

contained lectin in different amount.

Effect. of NH401 o _lectin content in rice seedling,at 29

mM MH4cl root lectin 1 t.ly lower when compared to the
develop when 2 va,»g~5»”§i:’ ‘ ch should result in 1low
lectin cont ipf pootl “Tn conbrary, the presence of N, -fixing

bacteria enhasiced !: roliferation, it the induction of lectin

(Pyricularia - ' rom the| finding that KDML 195,

which contalnqd lectin in low amount (7ng/embryo) was

B SRENINGIN S e s i
ARy =

n g
iﬂfﬂﬁﬁ'n'ﬂ, 2529). Futher s‘;c.udles were required whether, lectin
content in embryo might be used as a factor for selection of
blast resistant lineé. Futhermore, Gibson et al. (1982) reported

in soybean seed that éultivars resistance to  Phytophthera

megasperma var. sojae (Racel) contained soybean agglutinin (SBA)
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approximately twice of susceptible cultivars, which was similar
to rice that cultivars
Table 4.1 Resistance and susceptible cultivars of rice with

respect. to blast disdease cause by Pyricularia oryzae

Blast infection

™

]

T

0

KDML 185 S

ﬂwHQW®m5w$1nis _
AR @\‘LD 0 Iﬂs’l,?nﬂnﬂ;l@ ﬂmem -

Agriculture, Ministry of Agriculture and Cooperatives, Bangkhen,

Bangkok, Thailand
R=Resistance MR=Moderate resistance

S=Susceptible
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contained lectin in high level weré modérétel& resistant to blast
(Table 4.1) and susceptible cultivars:contqined lectin inkblow
level. There are reports in tropical rice fields, tﬁat whén ’high
rate of nitrogen fertilizer were appliéd, it can promote the

virulence of blast disease even resistant cultivars can be more

of rice seedlifigs

NH, C1 conceﬁgzghﬁlf"r# '~; 11} uglag;in content in leaf and root
N, 94,‘%

AugINENinens
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