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f:i.va strains of rice rhigzospheric nitgogen-fixing

B A TRAA DR A B Her rtcomaen

rnn‘l‘- deseribed by Harinasut (14).

2. Chemieals

2.1 General chemicals
Chemicals and solvents used in the presont lnvestigation

were of analytical or reagent grade, except phenol reagent (Folin-
Cilcalteu reagent) was prepared in our laboratory by the methods of



Ciocalteu (15).

2.2 Chemie £i of ca br ctin ac

Trypsin was bought from BDH Chemicals Ltd.
Wheat germ agglutinin was bought from BMY Chemicals Ltd.

ox Geoe*5ophadex G-100, DEAE-Sophadex-
A-50, Sepharose 4 B and bLiwe dextram @ull ‘ware purchased from Phamacia

from BDH : 4./ \\\
N A from Sigma Chemical Company.
Divinyl suld 9 M#A. boUghtigrom Fluka Chemical Company.
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3.1 Nitrogen-free medium (16)

Grade Company
Dipotassium hydrogen phosphate ( 0.05 g/1) Lab M&B
Potassium dihydrogen phosphate ( 0,15 g/1) Lab M&B
Calcium chloride ( 0.01 g/1) Analar BDH

Magnesium sulphate ( 0.2 g/1) Lab BDH



Sodium molybdate ( 0.002 g/1) Lab BDI
Ferric chloride (0.00 g1) Analar BDH
Sodium biecarbonate (0.0 g/1) Lab MB
Glucose (20 g/1) Analar Fluka

Tryptone - Difeco

Yeast extract - BBL

Sodium chloride 7

Glucose

Analar Mallinckrodt
~ Analar Fluka

L.

Be 3,-2%; ¢ el 5 (Spinco Division of Beckmen
; ! l “ -a'u}

Beckmen model %5 ropho tometer (Beckman Instruments Inc.,
Fullerton, Ca v8Ey

HSI Dif {Hdefor Scientific

Instruments, San .E-mniam, nia, U.Sm)

MU )11 1214111 B
QRS I AN,

Ultrorack model 2070 fraction collector (LKB Productor AB
Bromma, Sweden)

Virtis freeze dryer model 25 SRC (Virtis Co.)



METHODS
1. General methods
1.1 Protein determination
.Total protein concentration was determined by the method
of Lowry et 2l1.(18) using bow “ [/ albumin (Sigma) as standard
reference protein. Occas Fhetometric method was used

to measure the absorbafieé of protein at 280 nm in a

Beckman model 25 spec

1 2 4'#/

The carbofiydgftd gontent wa s 1.1 8 d by anthrone reaction

(19). Glucose was uséd ds Standuri Poference earbohydrate.

1.3 0,11 phos _ —_'=‘ ; B5% Ne ¥:is
041 K Na 2P0, (L4:2572) 990 mbywas adjusted to 7.4 with 0.1}
Naii PO, (12.0 g/1). il

Add Na V : ‘r' above buffer,

All ‘dperations were ¢arriad out at 4C unlaaa otherwise
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2.1 Preparation of the defatted rice bran
Each lot of rice bran (approximately 1,000 g) was

suspended in 3 volume (7,200 ml) of acetone and stirred for 4 hrs at
room temperature. The suspension was then filtered and the residue
wes guickly air dried,



2.2 Pre de PBS

Each lot of the defatted rice bran (800 g) from step 2.1
was suspended in 2 volume (3,840 ml) of PBS and then stirred for 15 hrs.
The clear supernatant solution (2,500 ml) was obtained by centrifugation

at 8,000 x g for 10 min. A small aliquot (5 ml) of the crude PBS

extract was saved for assays hamagglut.inntian activity and
of total protein concen

ANTOTL W

The cleax p 2,2 (2,500 ml)
was brought to (0% & y adding gradually
solid ammonium sulphate (O 1 ¢ . A8 Suspension was stirred

for 1 hr and centrif ‘\ . The protein
precipitate was suspenged L \ dialyzed against 5
changes of 2 liters of tlle &éme buffe small aliquot (5 ml) of

the dialysate was aaved oF Beb 3 'ic hamagéluﬂnation

\J
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A-50 columm and then SephadeX G-100 column

2.4.2 Affinity chromatography on N-ccetyl-D-glucosamine-
Sepharose 4 B column

2.4.1 Purification by_ion exchange chromstography



a. Sephadex G-25 gel filtration
% 1 ml of dialysate (17 mg total protein) from step 2.3
wvas epplied to a 1.8 x 25 em column of Sephadex G-25 previocusly
equilibrated with 0.1 M Tris-#Cl buffer, pH 7.4 until pH of the

eluent was equal to that of the buffer. The sample was eluted with
the same buffer at the flow rat

min, Three ml fractions were
collected. The protein determined by measuring
the sbsorbance at 280
hemagglutination activiiy® «The frection ng positive specific

hemagglutination act] y Al /combined e i redetermined the specific

hemagglutination ac

b. DEAE-Sgpnegde:

The cambined rfoteim 9 on (&bolit 150 mg protein in 180 ml)
from step a. was appli ' 0% of1umn of DEAE-Sephadex A-50,
previously equilibrated er, pi 7.4 untlil pH
of the eluent ms.: at-of the buiiers.“ifle flov pate from

e
™ TEB—HG]. buffer, pH 7.4)

trutham.b:l.nguhmhar‘{ mlofﬂl Tris-HC1 buffer, pH 7.4) and

e cow el B4 Qﬂﬂzﬂﬁ% @\t b jrere 0.3 sa/etn

and 0.66 mlfmin respectively. ¢The columnyas eluted with a linear
e grababi T B ddiod ARy ’aaaw collected,
datamine& for protein concentration by measuring the absorbence at
280 nm, and determined for the specific hemagglutination esctivity.
The fractions. showing positive specific hemagrlutination sctivity were
combined and redetermined the specific hemagglutination activity of
the pooled fractions.



c. Sephadex G-100 gel filtration

Pooled protein solution (6.62 mg protein in 7 ml) from
step b. was applied to & 2.2 x 40 om column of Sephadex G-100,
previously equilibrated with 0,1 M Tris-HCl buffer, pH 7.4 until pH
of the eluent was equal to that of the buffer. The sample was eluted

Wﬁ ml/min, Fractions of 3 ml
£ ﬁ,mnnmtmﬁon by measuring

he specific

each were collected, de '

the absorbance at

hemagglutination & ng positive specific

hemagglutination rmined the specific

. ",f.ms.

hemagglutination ag#ls

addad:lmnlorburﬂ r yl mﬂ. The mixture was
stored at 25°C with gtirring for 70 min, and then vashed on & Buchner

funnel . meﬁ%ﬂg@ % B:ﬁ %M&&J (Zﬁ’)] ilntd.un of N-acetyl-

D-glucnaminaqin sodium carbonate hurrnr. The reactio n was alloved to

poens)5] 3 ) | A< v 4 Eﬂlﬂﬁv&ﬂ i wtter,

axcess &mt of water and PBS,

b. N-scetyl-D-glucosamine Se B
2.5 ml of partially -purified rice bran lectin (42.5 mg)

from step 2.3 was applied to a 2.2 x 25 cm affinity column of N-acetyl-
D-glucosamine Sepharose 4 B, After loading, flow rate of 0.5 ml/min
of PBS was applied until no absorbance at 280 nm was detected in the



ef{fluent. The lectin was then eluted from the column upon application
of a solution of 0.1 M N-acetyl-D-glucosamine in PBS, and collected in
3 ml frections. The absorbance at 280 mm of every fraction was
determined, and the fractions corresponding to the protein peak were

pooled and extensively dialyzed ageinst large volumes of PBS, After

no trace of N-acetyl-D-glucosamine cted in the PBS, the
votivity ‘ dimlyzable lectin fraction
J

vag assayed.
The volume /c’ 4d Tice b '--1 n from this step was
usually concentrated B fa€c / T4 \ ,r'tids model 25 SRC freeze

lLins ST

|
-ﬁ-«!- between washing,

3 times in PBS, centr

|
The packed erythrocyles were treated with equal volume of trypsin

solution (1 mﬂnﬁﬂ fﬁ Mﬁﬂ mﬁ?mnt, the

erythrocytes wépe washed at least 4 times in the same manner as sbove,

¢ a o/
QR AR TSN AN ==
concentration of 2 (v/v). '
3.2 Lgglutination :(ggt- of rice bran lectin (22)
Assay were performed in duplicate in a microtiter U-plates
(Cooke Engineering) at room temperature (27 °¢). Solutions containing
lectin were serially 2-fold ciluted in P55, Tc each well of the

U-plate were added, in the following order: 25 ul of rice bran lestin
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dilution and 25 pl of trypsinized erythrocytes suspension. Control
wells contained trypsinized erythrocytes suspension without rice bran
lectin and trypsinized erythrocytes suspension to which wheat germ
agglutinin was added in stead of rice bran lectim. The plates were
shaken vigorously, then allowed to sit rgr about 30 min before

aegglutination was evaluated. .
on the bottom of the » Whereas urs nated cells settled into

a cleary circumscribed ¥ed @gt, Th wm end point was taken
as the last dilution gf A N
oat on the bottom of
defined as the rec’ prg€c : nt l lution, a2nd the specifie
agglutination activityfas Pon .
method of [owry et al.

g arablution (% pg/ml)
vere mixed with an equtl.volime of legdin solution (0.1 mg/ml).

After 10 min,ﬂu EJ Mﬂﬂﬁtﬂ&lﬂ Qaﬁuaim was added
and the mirl.'.urea were allowed t6 git for wﬁ:ﬁ w Then the

hemagglutin tion inhibition was determined.

Eﬁ;llufﬁfoldsa dilutie

3.4 of n-fixing rhizospheric bacteria

The nitrogen-fixing rhizospheric bacteria were zaintained
in rich medium agar sla.ts in screw-cap tubes, To perform an
agglutination test, the bacteria from slants were streaked on NF pl=ates

and grown in NF + 10. rich nedium respectively,



3.5 Prepzration bacieria for utination test with rice
bren lectin
The nitrogen-fixing rhizospheric bacteria and Escherichia

coli were grown in 250 ml of NF + RO% rich medium, pH 7 at 37°C (1y).
The bacterial cells were harvested in early stationery phase (about

The agglutigs in the same manner as

\
in step 3.2 using 25 1 " (/) Becteniel pensian instead of
trypsinized erythrocytes. ) 0 kb

_ e

bacteriel culture, using tge lae¥ vellis

. plate was used for each

ve control by omitting
lectin. Suspension of Esch 48 used in the last row in

oL
every set of experiment ompare the ¢ dgn activity of lectin
between Escherichia'coli end K.,-fixing be Y]

B v of a m
dZogoheri ¢ -1

Inhiﬂtion of agglutipation h;r 'E'ioun sugars, ya

i) 5150 5 50 32 S b v

bacterial %uspensiﬂn instead of trypsinized erythroc-tes.

with
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3.8 Polyacrylamide gel elec resi

The method waas modified from that of Ornstein and Davis (23)
using 8% polyacrylamide for separating gel and 2.5/ for stacking gel.
The electrophoretiec buffer contained 6.32 g of Tris and 3.94 g of
glycine per 1 liter (pH 8.9).

stacking gels were 6 x 90 nd 6 ”/:; respectively. The volume

The dimensions of the running and

ried between 50-200 aul,

_ dromphenol blue as a tracking
dye. The time of«tHe g¥telropha W about 2 hrs at a constant
o 7 5 gels were atained by 0.25%

Coomasie brillis e £ deweribed by Webenland Osborn (24) for at

containing 75 ml of @lafial moetl@ acid,|50inl of methanol, and 875 ml
of water. {{g tho. gals Were stored in 7.5% acetic acid

solution.

1l elec horesis

e D-oglypery
ﬁﬂHﬁEﬂ%E-JﬂWWEHﬂ it

Osborn {Zﬂ,q'!lsmg 10% polyagrylamide for separating gel, the running

B A
t.ar. The solution of protein sample containing 50 ng of freezed

dried protein in 10 ul buffer (0.34 g of HH'HZPGA y 1.02 g of HEZHPO!',

lgof S, 1 wl of 2-mercaptoethancl, 0.015 g of Bromphencl blue and

36 g of urea per 100 ml of water) was layered on top of 6 x 90 mm gel.

The electrophoretic run was about 5 hrs at a constant current of 8 ma/gel

at room temperature. After the run, gels were stained in 0.25: Coomassie

008649
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Brilliant blue for at least 2 hrs. The gels were then destained in a
destaining solution, containing 75 ml of acetic acid, 50 ml of methancl
and 875 ml of water, and finally stored in this destaining solution.

The molecular weight » ! / ed lectin was estimated
on a Sephadex G-75 columil chrom "! ractionation range 3,000~
—— SRR 1itii the total bed volmme
of 194 ml. The void

determined, using ' ” 4; '\ un chromate as markers.

\\ min (67,000 dalton),

o]:l.lle of the eolumn were

Standard protein mar / /g
& —chynotrypainogen-i

The column was eluted sl 1

\\ chrmﬂ[ljﬂﬂﬂdalt-on)
e of 1 ml/min and a

volume of 3 ml was colldcted #o:

ﬂ‘HEJ’J‘V]EJVIﬁWEJ’lﬂ’i
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