40

CHAPTER 3

Results

3.1 Purification of rice lectin (c¢v RD 7 and RD 25)

step was omit
HCl, @.15 act  contained specific
hemagglutina as shown in Table 3.1.

Further lecti 'ﬁg&"i::..ai' achieved by ammoniumsulfate

and the other pfoteins were elied (FI%I‘Qa & b). At neutral pH

UL )
*‘T’W TaN ﬂ"’fﬁ?‘ﬂ"ﬁ TN TR *

chitin hydrolysate (oligomer of chitin) at pH 3.8. The elution

that it was not

profile of rice lectin either cv RD 7 or RD 25 exhibited only one
symnet.rical protein peak, but the hemagglut.inat.ing activity (HA)
of RD 25 was broader than RD 7(Fig 3.1 b and a). Table 3.1 showed

significant removal of non chitin binding proteins during the
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Table 3.1 Purification of rice lectin from embryo of rice

(Oryza sativa L., cv RD 7 and Rd 25)

Procedure

Protein

(mg/ml)

Total

Protein

(mg)

RD 7

Acid

Extracts
(NH,) SO,
Chitin
SP-Seph
-dex C-50

2.86

1.31
8.07
2.91

RD 25
Acid

Extracts
(NH4)ZSO4
Chitin

SP-Sepha
~dex C-50

8.55

3.89
@.06
2.83

753.18

Total

Activity| Specific |Purifica-
% Yield | Activity [tion
(unit/mg (Fold)
Protein)
9.35 1
17.61 2
3932.408 428
15311.00@ 1,637
14.486 1
32.86 2
2321.37 160
19715.085 1,362
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Figure 3.1 Separation of rice lectin on chitin column.
The lectin containing dialysate from ammoniumsulfate
fraction was applied to a column (1.8x24 cﬁ) .of chitin. The
column was eluted with 600 ml of 8.1 M of PBS pH 7.4, and 300 nl

of 1% chitin hydrolysate in #.95 M acetate buffer pH 3.8.

S ‘,p‘ifhe symbol are : 0—o0

inating activity

Fractions of 3 ml W

absorbance at 288 ..

ﬂ‘lJEl’J‘VIEWIﬁWEI’]ﬂ‘i
ammmmumwmaﬂ



0.l M Phosphate buffer Chitin hydrolysdate

a pH 7.4 1% wsv

v ko o

2.4}
2.0
1.6

1.8

A280 (0—0)

0.8

0.4

Fr GO
..:..r:’?: gy

0.IM Phosphate bitfer - ~~ ' Chitin Hydrolysate

1% W/V

2
FS

Azeo(O-—O)
o

q
0.8

0.4

o] A A A ¥ e

¥R 4 1&1\ Yool ’&0

oy . 40 80 120 160 240

Fraction number

1024

256

64

Hemagglutinating titer (A—ad )

1024

64

16

Hemagglutinating Titer (A—A)



43

Figure 3.2 The elution profiles of lectin on SP-Sephadex ion
exchange column.

The SP—Sephadex C 50 column was maintained in 0.05 M sodium

acetate buffer, containing 0.1 M NaCl. The ;'ice lectin fractions

obtained from chitin colum were pooled and applied onto the

colum and eluted by nehf & pdd ient, of NaCl (400ml) from

D:3:1.0° 8 -« =Fr o@ were collected, and

determined for.«

hemagglut. inatin

ﬂ‘lJEl’J‘VIEW]iWEi']ﬂi
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step of chitin affinity column. The activity of lectins from both
cultivars RD 7 and RD 25 was highly recovered at the step of
ammonium sulfate fractionation (112 and 14@%). The actvity yield

of RD 7 lectin eluted from the chitin column was less than RD 25.

The final step of lecti rification was performed on a cation

exchange  column, SP -Sepl (Sulfopropyl Sephadex C 5@),

where the ne
eluted with M 4

retained ] hed with ine adient of §.1-1.6 M NaCl.

‘ 1 proteins at pH 3.8 were

ly charged proteins were

The major i ealk (of, both leetins were eluted from

SP-Sephadex 2 @5 at. RD 7 lect.in showed a sharp

from RD ‘T m-'ig ; abx nceﬁ)f the f irst peak with

hemagglutinatingsactivity, and the very broad lectin peaks that

exsensh I o3 V] z.m awEang. ool
RGN LN (N e

affer the chitin affinity column to 426 and 168 fold for RD 7 and
RD 25 respectively, and after ion exchange column to 1,637 and
1,362 fold for RD 7 and RD 25 respectively. The activity yield
of lectin from the final purification step was more than 80% for

RD 7 and 90% for RD 25. The percentage of lectin in total
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proteins of the crude extract was about the same (@.6-0.7%) in

both rice cultivars.

d RD 25 were found to be

homogeneous ctrophoresis (PAGE) at pH

4.3, with 15% sl homogeneuos lectin band

was observed olumn as shown in Fig

3.3, lane 3% j§ d RD \ respectively. The lectin

Iso displayed one single band

%ag 1
| e

in PAGE (Fig 3.3 1la -- 25 and lane 5 for RD 7). Lectins
'_r

obtained from

from both ice cultivars either from 2 #Fi ity column or ion

o

exchange colug oﬂtlon (lane 3,6,4 and 5).

Lectin was a m"‘ﬁ. protein in @bryo crude extract Judging from

oo asofpd bl brd am A WENLL. ..
Qﬁ'\ﬂﬁﬂ‘iﬁu UNIINYA Y
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Figure 3.3 Polycryamide gel elctrophorogram of rice lectin RD 7
and RD 25
- lane 1 Acid extraét RD 25, 55 ug
lane 2 Ammoniumsuifate fraction RDA25, 80 ug

lane 3 Chitin column RD 5, 30 ug

lane 4
lane‘s
lane 6
100ug

lane 7

lane 8

i
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3.3 Antibody production

3.3.1 Titer of antiserum

Antilectin (cv RD 7

d RD 25) was prepared in female New
Zealand White rabbit ere injected with lectin (each

cultivar). One menth-aft enl.heﬁmectlon rabbits were bled

and determineM y b

rabbits wer ' antib titer measurment was repeated,

-reactive precipitin line

after the first injection

the titer was Zerg. iBod, “ ‘ v RD 7 was observed in two
- %
(6] 2), but RD 25 maintained
zero(Fig. 3.4 A). ‘ id bleeding series were repeated
over a per ;& ater the antibody titer
against RD 7 Bx nd respectively. The other

two animals did Aot. repond tq_,lect.in and no antibody titer was

s S EANGNINIANT e ot
“W“i SNIRIOR N RN (110 e

whéreas the titer of antilectin RD 7 assessed const.antly a6 18
after the fifth month of immunization. Cross reaction of
antilectin RD 7 with RD 25 was tested. Antiserum against rice
lectin RD 7 cross-reacted with rice lectin RD 25 (Fig.3.4 (B).

Large blood volume was collected when the serum titer reached 16
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Figure 3.4 Immunization scheme and antibody titer against lectin
RD 7 and RD 25

Antibody titer was determined by double imuunodiffusion in

gel.

A) Immunization record and titer of rabbit aﬁtiserum :
_against lectin RD 7 25(A——A) , booster Q)

B) : el vity ‘“ -~ ‘ tin cv RD 7 and RD 25,

~ well (a) lectin (B) BD 7,%well (¢) RD 7 (d) central

AutInenineIns
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and immunoglobulins were partialy purified.

3.3.2 Partial purification of immunoglobulins.

was repeatedly fract] ﬂg‘i‘ mmoniumsulfate at 4@%, 31%, 31%
R ;

rum proteins. The white
precipitate of oAt i _v.:; - il -oglobulln was recovered '
k | ml). After one step
purification & of It  $ ‘entibody was increased to 32 .
Since rice legf andRD 25 were antigenically related to
WY 15 partially” mrified }
immunoglobulins N 3 BT e e ~ for  the
dertermina ; i 4l .qub arietiies of rice in embryo,

root, and lea' ked immunoso nt. assay (ELISA).
AULINYNINYINT
RS R T Y

The fluorescent antibody technique was a sensitive

method applicable to plant and animal tissues. However plants
tissues express autofluorescence, because of the polyphenolic

compounds in the cell wall, so that,uéing of fluorescent antibody
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in plant samples was faced with more problems than animal
samples. Autofluorescence in plant tissues can be eliminated by
masking with rhodamine or its derivat.ive;s such as tetramethyl
rhodamine conjugated BSA. Inr this experiment, the indirect

fluorescent. antibody meth

_ was chosen, in which the commercial

FITC conjugated g_ ;

antibody. The wmore- Brik ia&as observed in samples

resulting fro 2 sation of the second antibody. Lectins

distribution : izat i ) n 1 issue were observed by

comparing f 1 ‘sample preincubated in

lectin anti | #- cubated in non immune

serum (Fig 3.5,Fi . H intensity specific to lectin

on 4 day old seeq, re observed in the root cap
=

especially & froot. hair tip (Fig 3.5

E). Lectins wt

less dense thanhgn the root eap regions. Lectin was able to be

e GUU AN DTN 2
CURENIRIVE Y HRh b e

wa8 observed only in the root tip(Fig 3.5 C), but not in the

f epidermal cells were

roots’epidermal cells. In the control root samples (Fig 3.5
B,D,F) lectins’ fluorescent was not distinguishable as compared
to those samples treated with lectin antibody. Root 1lectin was

more abundant in seedling stage, and a few in flowering stage.
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Figgre‘s.s Distrbution of lectin on the root surface of rice RD 7
The root samples were incubated with antilectin followed by
FITC-cojugated goat antirabbit immunogiobulin as» decribed in
method 2.1@7.

A,B  root cap of 4 day old seedling (x25)

root in flowering stage (x25)

dling (x25)

AULINYNINYINT
MIAATUNMINGIAY
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In the areal parts of rice, localization of 1lectin was
performed in leaf samples, because leaf epidermal cells consist
of cutin and trichome which posses hydrophobic property,
therefore the aqueous immunological reagents could not touch the

leaf surface. Addition qf t.h

solution was helpfu k ical reagents were allowed to

e serum showing only

Besides, lectin was
6 C) 'as combared with
e flowering stage of rice
leaf (Fig 3.6 E). In general

evsely affect as in root,

contrasted withgthe brilliant green area of lectin’s fluorescence.

ﬂ‘iJEJ’J‘VIEJ'ﬂiWEJ']ﬂ‘ﬁ
RIAININ NN Y

3.5] Relationship among lectins of different rice varieties

Double gel immunodiffusion was the best method for
studying relationship among antigens (rice lectin). The resultant

bands from antigen-antibody complex were displayed in different

surfectant such as Tween-20 to the -
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patterns, which depending upon antigen properties. The amount and
number of bands refer to antigenic form (isoform), and the
position of the band- would encounter for its similaritry or
difference. The cross reactivity of antibody against lectin from

rice RD 7 and embryo lecti rom other 32 varieties of rice were

crude lectin W of 50 embryos. Antiserum

of RD T was 11 of each plate, and
respective 1 ' ‘the’ perip \ 211ls as listed in Table

3.2.The rice es of 0. sativa L.namely

indica, '1\ 0 species of wild rice and
WGA were cross-fe i “anbisera .aainst RD 7. The precipitin
bands were obt.ained‘I ; patterns (Fig 3.7), including
diffusive bahnd d ( " ent, s1t10n or multibands.

]

Figure 3.7 she ng ‘ocal cultivars, exotic

cultivars a.nd ‘-two species ofdild ricé. Except. the pricipitin

e il WNUNINEN DR i
CNMERP L e i

nus Oryza were :

i) sharp and non diffusive bands of homologous antigens
were observed in 21 cultivars of local and exotic origins namely

RD T7(2a-19a),RD 1 (2b), RD 5 (2¢), RD 6 ¢2d), RD 23 (2f), RD 25
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Table 3.2 The list of rice varieties, species and WGA circumscribed wells as

shown in Fig 3.9

Plate NO. a b c d e f
1 RD 7 RD 7 RD 7 RD 7 RD 7 RD 7
2 RD 7 RD 6 RD25 RD 23
3 RD 7 KTH 17 IMN 111 | NMS 4
4 RD 7 SMJ NKNg NSPT
5 RD 7 P xTH 17 KDML 165| HT 68
6 RD 7 " KDML 105| IR 58 IR 50
7 RD 7 IR 58 IR 50 WGA
8 RD 7 [ IR 42 IR 58 IR 50
9 RD7 HMNMC KL RD. 25
10 RD 7 HMNMS KL 0. fatua

AMIAINTUNNINGA Y

AULINENTNEINS
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(2e,6b,9f), LPT 123 (3c), NMS4 (3f), KND (4c), NKNg (4e), SMJ
(4d), PL111 (4b), LMN 111 (3e), 0S4 (8b), IR 36 (7c,8¢c,9b), IR 42
(8d), HCCMM (7b), TYNSK (9c,1dc), ﬁMNMC (9d,10d), KL (9e,1@e),and

IR 58 (6f,Te,8f.

cultivars; KTH J BMT (370 (665 BTL 68 (5¢), HT 68 (5),).
iii)A s pattern was unique for

only NSPT as

a.0f very faint and unclear bands
and‘unfus-é; i pes as menti ,w»i' n i)-iii), as observed
— %

in KDML 185 gﬁifatua (18f)and O. nivara

(18b) . In genexal, lectins amgng cultivated RD and IR varieties

g;umu AR Tl 10 1 Ol
‘ﬁi‘ ARSI TN TRy o

Jjaganica. Although lectin from KDML 105 was antigenically more

closely related to‘IR 58, but very low in contents. The wild
rice ,0. fatua (108f), contained two forms of lectin, one was
common with RD 7 and the other lectin band of 0. fatua was

similar to another species of wild rice, 0. nivara . The extra
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band of NMS4(3f) was not similar position to any other varieties,

but it also cross-reacted with antibody against RD 7.

3.8 Development of ELISA method

Indirect

\ w’/.) lectin determination was
ianrene ELISA plate, and

‘antibody agai Pl th ‘ it generated in rabbit

developed by

h alkaline phosphatase
, which is the second
’ ponded to the absorbance

value of the pic Su1ti8% froi the labelled enzymed on the

3.6.%3 erni " tite ’opt.imum dilution of the

first antibody« -,

ﬂ'lJEVJ 'Vlﬂ"ﬂﬁWEl']ﬂ'ﬁ
9 whiva \TTT Wﬂ“} WE]*] a E]fold increment

of |PTN. The dilution of the second conjugated antibody was fixed
at 1:1,508 , and the amount of lectin was fixed at 18 ng/well
during this experiment. The maximum dilﬁtion or .btiter ‘of ‘Lhe
lectin antibody estimated from Fig 3.8 was 2.14x1ﬂ7, which was

the maximum dilution that yield the absorbance (405 nm) @.4 OD
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Figure 3.8 Titer determination of the first antibody' against‘
lectin. |

The plate was coated with lﬂ.ng lectin/well,. the first

antibody was serially diluted 5-fold incremant in PTN , and the

.dilution of the second antibody was fixed at 1:1,50@, incubation

time of the first and Sechfd’hstibody were 45 min, and the

absorbance at. 4@ ] ead aiberwd h of enzymatic reaction.

AULINENINYINS
IR TUNMINGAY
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above background. The titer value from ELISA was so high ‘When
compared to the agar gel method. However the appropriate dilution
of the 'first antibody for determinat.ion of lectin in plant
samples was tested as followed.

Various concentrations of lectin ranging from @-10@ ng/well

or (9-1,000 ng/ml) we G /he wells (188 ul) followed by

o

varying the first and second antiBGdy. Fig 3.9 showed dilution

curve result(' jous(dilutiens of both antibodies which

resulted in

second anti 3,000 and 6,009 was selected for saving the
second antib Wit ionjof the first antibody at 800,000
and the second ; 3,008 and 6,099 was not

suitable,

was determine , ndition (first/second

antibody; 404, 9@@/6 203>, but 61ven low a.bsorba.nce at 405 nm,

and theﬁieuﬂu%twygows M%ﬂ@ Therefore, lectin

concent.ratlon range in fefluced to 0-100
nﬁnﬂl@aﬂgﬂ ‘Emﬂm’]aﬂnﬂﬂ ti ﬁfﬂhe first and
second antibodies were again varied. Fig 3.18 a,b showed 8
dilution curves resulted from various dilutions of the first and

the second antibody. The optimum dilution of the f irst and the
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: Fiﬂre 3.9 Optimum dilution curves for 1e§tin ranging from @-100
- ng/well.

The plate was coated with lectin ranging f fom ﬂ¥1ﬂ ng/
well and incubated with the first and second antibody for 45 min

at 37 °C, and the absorbance at 405 nm was read after 1 h of

. ﬂuaqwﬂﬂﬁwaﬂni
amaﬂnimumwmaﬂ 5
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second antibodies were 100,000 and 1,508 respectiveiy. This
condition was’ selected for the determination of lectin in embryo,
the sensitivity of the method t.o. detect the 1lectin was 10
ng/ml, and the suitable range was 10-60 ng/ml, because the curve

of lectin concent.rat.ion;f 60-108 ng/ml was flat (Fig 3.18 a).

The 1low absorbanc yi i with of the first antibody

dilution of 400,88 " ﬂe second antibody of 1,500

and 3,mP@ (Fig ot " le for low lectin assay.

_

yinding between lectin

diluted to 1:100,0806 , and the
second antibe : as 1,500 and "] legtin concentration from
10-10% ng/ml ws s %een lectin binding site

to  carbohydrafe. moiety ofy ,antibody molecule and other

sivoonrbe SANUNIWEANT s o e
N

he absorbance at 405 nm, whereas the immune serum y1e1d

absorbance at 405 nm.

Many factors affected the ELISA curve,such as the

dilution of first and second antibodies, time and temperature of
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Figgre 3.10 Optimum dilution curves for lectin ranging from @-10
ng/well.

The plate was brecoated with lectin rénging from ©-19

ng/well and incubated with the first and the second ant.ibody for

45 min at 37 °C, and the absorbance at 405 nm was read after 1 h

11 'ji;;ﬂﬂf the first and the second

antibody  dilution s , ma/1 500( m—a& ),

of enzymatic reactio

s 200,000/3,000

(A—A) ; b 400,080/ 500 (&), 809,000/1,508 (0—0),

ﬂ‘IJEI’J‘VIEWIﬁWEI'mi
ammmmummmaa
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incubation. The important step was the incubation time of
enzymatic reaction which was never ignored, it was accurate

stopped at 1 h.

3.6.3 Precision

i curacy of the ELISA

e ?&istence as indicated by

o h

% coefficience g Apdation "_ /). The degree of distribution in
values depend ach well maintained the
free surfacefireds ghi was' unoceup bied by lectin, those areas

\\

were blocked #with Szlrl"“I these left areas, and
ecules. Table 3.3 showed the

=)
‘Nﬁﬂ 1

prevented the a ag nentu of

distribution of abso which exhibited variation of
L JAZA

the standa g_,_ ] 1 ._)"’ lues observed from

i
e N

blocked and

2 Eon of # CV, it was not

significantly different. The ey centage error in intra-assay was
A

less t@luﬂq mrgsnxi w&m more than 13 %
ﬁ é% ﬁ ?ﬁ %ﬂi?ﬁ 'fi‘ﬁgdlfled ELISA
m,e{od, jlere only wopogs were more ﬁ % in intra-assay,
and 2-13% in inter-assay were repeated. The accuracy of ELISA was
done. by adding the known amount of pure lectin into samples, f romr :
Table 3.4 the high accuracy of this method was indicated by the

percent recovery of 92-98 % .
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Table 3.3 The precision of the ELISA method.
Lectin ranging from @-100 ng/ml, showed the percentage coefficience
of variation (% CV) in intra-assay and interassay of both normal and

modified methods as described in 2.11.3 and 2.11.6 respectively.

Variance Lectin concentration (ng/ml)
' 60 8¢ 100

Intra-assay : _

Mean A, _ B 2262 3 ‘ 1.08 1.21 1.52
S.D. o102 | 500 R 0.08 0.08
n 7 X ' 6 6 6
% CV 1.8 6.6 5.3

Inter-assay , N

Mean A,__ . fog. Mot N 1.06 1.16 1.26
S.D. ~ ) B4 8. 1 " g.09 g.11 .14
n ' VoYl 6 6 6
% CY 9.3 9.9 11.3

Intra—assayM

Mean A, __ 16 1.28 1.387
S.D. 7.09 0.09 0.05
n 5 5 5
% CV | o.Fal 18.7 [@/8.8 | 8.4 7.5 3.9

meer-eseeff] Y E) YV EI NI WEITITIT

Mean Amsj @.42 i .62 | ©0.93, 1.16 o} 1.26 1.35
R | R8N PR IO Y MR | oo
n 9 5 5 5 5 5 5
% CV 13.9 6.7 7.0 4.6 5.7 2.2

& Measurement by modified method
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Table 3.4 The accuracy of the ELISA method.
Lectin was vdetermined by ELISA, where known amount of pure
lectin was added into the sample, which had been determined

for existing content.

Lectin (ng/ml)

sample standard % Recovery
lectin addgdf s
25 97.8
25 92.3
25 96.5

AULINENINENS
AMIAINIUNM NN Y
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3.7 Lectin contents in embryo of various cultivars.

The lectin contents in embryo determined by ELISA

(2.11.3) were in the n §o¢ am quantities. Total lectin per 58

embryos and lectin ¢ TL.{, v] ‘:;“pg/mg protein) were 1listed in

Table 3.5 . The fOUF-varigties GOALaimed high amount of lectin

| "'thQQQHQ::Sd NMS 4. Five varieties
\\ ere IR 58, HT 6@, KTH
' 3660-5173 ng/10@ plants) of
lectin content” wgrefobser *{.” fha'el inous rice varieties of
37&: . Considéring the lectin

concentration (ng/mg e two varieties; KDML 105 and IR

58 containaip ory low conc q,,"w,?__nlg_in 89-95 ng/mg protein

s rice seedling

Determination of lectin in root and leaf of rice by
using the same procedure as used in embryo was not. achieved,

because lectin concentration was very low as shown in Table 3.6.



Tabel 3.5 Lectin contents in embryd of rice

68

Varieties _nhg Lectin/mg protein | Total lectin/58 embryo
NKNg 1442431 4269+93
IR 36 1421469 4208+204
IR 42 1272444 41864144
SMJ 1222451 43314179
NMS4 | ' 4571+489
RD 7 3632+281
NSPT 5173+170
PTL 60 3523+447
RD 25 35904216
RD 23 40354305
TYNSK 5232+464
LPT 123 4951+165
PL 111 4799+283
RD 1 3785+193
RD 5 2700+298
HCCMM 2238+101
IR 50 e O SO
IMN 111 ’_fﬁm_—' , 1824101
0s 4 E 637+28 m 3642+157
HMNMC fa 53 g . 35684136
ws ANYIBENTNYLI, A
KL b 541420 4178+152
%) G TR V1 ki
KTH 47 473+13 1593+43
BMT 370 415+13 1806456
KND 205410 1259460
KDML 105 95+2 33647
IR 58 8943 27949
Mean + SD 8154362 321841350

Values presented are mean of 6 measurements
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Table 3.6 Comparison of normal and modified procedures for
lectin determination in vegetative tissues of rice seedlings (RD T)
Rice (RD 7) seedlings grown under da_rk and light condition

were assayed for lectin by normal and modified ELISA procedure.

Time Lectin concentration (ng/ml)

(day) Light _ Dark
Leaf ROC Jg . leaf Root,
N w | O \MQ’J M N M

31 |783+63 L0 it 13454267 11 48+5
<18 | 289+6mM™ L4 P TT™RG54162 | 14 | 28+2
<19 |[246+2€ a1/ 2341 286+23 15 19+1
*\‘\ Wss+1 | <18 | 2344
i ‘\h \\ )

o Determination by al. ﬁ A@ '&\\\ ¥ used with embryos.

s 8 = G i

<18 | 61488, L 41 [l i5

il
Determination by wodified ELL

OCL
¥ 4,
12 ‘

Values presented are me@n QM asitienen
Yy

)
I

AULINENINYINg
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Other proteins in the plant samples could compete with lectin for
the surface area, so that lectin failed to coa’r; to the well,
therefore the ELISA procedure was modified by precoating the well
with ©.2 % ovalbumin in sodium carbonate buffer pH 9.6, to
enhanced lectin binding to its receptor which was the

carbohydrate moiety i o %molecule and followed by the

normal procedu ] al standard curve of the

modified ELISA sho ' sensitivity of 10 ng/ml
and suitable LBg ml, lectin content in 7
rice cultivaum vede ., Wine nodified ELISA as Shown

germinatio .\ The con ‘ ) 3 yjas presented in terms
- -~
Vi, d

of - ng 1ect1 sot.5 .I_‘ect,in per 109 plants.

Different amoun} f lectin in élfvelopmental seedling of rice (RD

) wereﬂuuglzg m&mgj wxﬂq;gl ﬁm of total lectin

per ﬁ'} iﬁﬂﬁgﬁi g;%r lectin is
en in lea of dark grown seedlings about 2.5

fold of the light-grown seedlings which was significantly
different, statistical analysis by t-test value at 95%
confidence. The level of leaf lectin in dark and 1light grown

seedlings which gradually decreased on day 5-7. The root. lectin



Vi:

Figure 3.11 Standard curve of modified ELISA
The plate precoated with 0.2% ovalbumin and lectin was
applied in the @-188 ng/ml, The first and .second ant.ibodies
dilutions were‘lzlﬁﬂ,ﬂﬂﬁ and 1:1,508 respectively, th; plate was
incubated at 37°C for 45 min. A 405 nm vas read after 1 h of

ezymatic reaction.

AULINENINYINS
ARIANTAUNING 1A Y
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Table 3.7 Lectin content in embryo of rice, determined by both

'ELISA methods.
Lectin in embryos of 7 rice cultivars, compared to Table 3.5

T2

which were determined by ELISA method, without ovalbumin precoatihg.

Varieties ng lectin/ mg protein Total lectin (ng/ 5@ embryo)
N N M
RD 7 1184+92 #3632+281 3926+151 (>8%)
NKNg 1442435 3826483 (<11%)
PTL 60 1041+ 3138+84 (<11%)
HT 60 521414 1808462 (>8%)
KTH 17 4734 1560460 (<2%)
KDML 105 954+ 380+18 (>13%)
IR 58 8943 300+18 (>7%)

N determined by ELISA

Fycie
Values presented are mean‘of €

+
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Table 3.8 Lectin distribution in root andv leaf of rice (RD T)

seedlings under light and dark conditions.

Values presented &
¥ Significant diff
Statistical analysﬂ
from table = + 1.96,

Tine ng lectin/ mg protein Total lectin(ng)/10¢ plants
(day) Light Dark Light Dark
leaf root. leaf root, leaf root leaf root.
4 |189+18"| 17+1 [210+441%] 15+2 |893:88"| 44+1"|2628+522%| b5846"
5 | 49+1 1441 3 |15 46149 32+2 [1367+132 | 38+2
6 | 3944 . ‘1153 3942 | 603+49 | 1541
7 9+2 14 | 23+2 | 153420 2845

¢ condition.

*nce, t-value
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T4
root. lectin/18@ plants in dark and light grown seedlings on day 4
were lower than leaf about 45 and 20 fold respectively, lectin in
root grown under dark condition on day 4 was singificantly higher
than root grown under light condition. Lectin in root on day 5-7

(dark and light conditio uctuate abount 15-39 ng/10@ plants.

lectln/mg protein) is the

The leaf of gds v} W v% fle 5, contained

lectin conce ¢ ' - than the light grown

B al) ' ,
seedlings 2- 3 _3:5? 1*¥espectively (Table 3.8). On the
: prre AN

R

day 6 and 7 Tecfin .?' ioﬂ,’n leaf was not different

between dark and 11 ht—¢ : pditions. The concentration of

leaf lectinAgr ased during . development from day
e \1,

4-7,but the ?ETC'

- 1iﬁrema1ned unchanged along
development. undpr dark or lighklgrown condition.

AUEINENTNEINI
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Comparison o ctin in vegetative tissues among varieties

of rice

The comparative study of lectin was conducted in 4 day

seedlings in 8 varieties of rice grown under dark environment as
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shown in Table 3.9. Total amount of lectin in leaf (100 seedlings)
was compared among 8 cultivars. Lectin of NMS 4 was significantly
higher (>Mean+2SD) than the othe.r cultivars about 2-fold éf mean
(Table 3.9), whereas RD 7, RD 23, and SPBR 60 cont.a.,ined

moderately (1176-2628 ng/10@ plants), and BMT 370, and KTH 17

contained low amount. t 8.5 fold of the niean. The leaf

among 8 cu " #Seedllings® roet . of NMS 4 also contained

significantly hds bout 2.5 fold of the mean,

six cultivars of R ; RA60, 37, BMT 378, and RD 25

[J V.

||va 7-58 ng
QKJ--‘ : 5

content of KDML 103 was;'f,hb'r ¢

contained moders 78 plants), and lectin

amount. (<Mean-2SD).

ation (ng/mg protein) in
"

>ctin in leaf of RD 23 was

When ') o

root. and leaf" f:‘
|
significantly hn.,gh about. 2-fold of the mean, other 5 cultivars

sl WU NN NSHLART . 10 cuttivers
A ’llé”i\‘l TN 1))

were sinificantly high about 2 fold of the mean, whereas RD 7.

SPBR 60, BMT 378, RD 25 were moderate (160-19 ng/mg protein). The
root. lectin concentration of KDML 105 and KTH 17 were very low

(6-8 ng/mg protein) about 2-fold of the mean.



To
Table 3.8 Lectin content in root and leaf of 8 rice cultivars,
All cultivars were germinated under dark condition for 4-7 days,
root and leaf were harvested, and measured the lectin

concentration by modified method of ELISA.

ng lectin/ mg protein : Total lectin
Varieties (ng/16@ plants)
leaf root.
NMS4 1230+1135 92+20
RD 7 2628+522 58+6
RD 23 2405+224 3442
SPBER 64 1776+228 v 3348
KTH 17 859+150 3142
BMT 470 773480 24+1
RD 25 7114104 17+1
KDML 105 598+151 5
Mean + SD 1785+1167 36+25

Values presented.sie mean of 6 measuren ontes -4

7
|
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3.10 Effect of exogenous nitrogen on lectin content

Total lectin content 1in leaf tissue were not

significantly decre gcedlings were grown under 2 and 20

mM NH,CI, but, «-‘,7 ev@ root was significantly
/ / \\ m) The total lectin in

n seedling root under the_

different only A

root grown in er the presence of 2 mM

NH ACl was

presence of 2@4m centration (ng lectin /mg

protein), the decreased (24/13) when

grown under 2@ mM NH -- caf the value was only 1.2 fold

significant13 11 goested that lectin
A —— P

biosynthesi l- f—l uesmight be repressed
o % T Hj
in the presence‘of exogenous NH Cl (20 mM).
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Table 3.18 Effect of NH,

78

ion on lectin content in root and leaf.

Rice seedlings were grown in aqueous solution that contained NH,C1

2 and 20 mM for 4 days under dark condition, and lectin were
measured by modified ELISA method.

Values presented

% Significant dif}
between @, 2 and 20 g

Statistical analy
table = + 1.96

NS
\\

[NH,C11 ng lectin/ mg protein Total lectin
(mM) (ng/10@ plants)
leaf = \ leaf root
1] 2 81 O ”}’/ 2628+522 92+20
2 ,:: @ 1681457 192+4
20 \‘ 1623+16" 4942 ™

’3\ \

lectln concentration

is k .6 :ﬁ 5% conf, idence, t-value from
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