CHAPTER III

acetone in 13 lotas of
.\ 3

about 1,000 g each, e a ‘. : y:l.ald of defatted rice

bran as 83 + 4.4 g %d rice bran was then
extracted in PBS fo rote : 38 found that the average
yield of total proteir . as 3.540.5 g /% according

to the rice bran weight, °

The crude” £BS cofitaining total protein
was screened for itE 1¢ctin activity I:qv the agglutination teat with

sttornt, 1 S 94 ) fpors e 1,

AB, © and rabBit er;.rt-hrou}'tes .8 dasm:md in "'Ha'l:.‘lmdﬂ“. The
TR N SN e e

of rice bran as shown in Table 2, because crude PBS extract agglutinated
all types of human erythrocytes and showing the h ghest specific
agglutination activity (titer=8, titer per mg protin=0.77) with trypsinized
rabbit erythrocytes indicating higher affinity for N-acetyl-D-glucosamine
(25). Therefore trypsinized rabbit erythrocytes were used to estimate

the speelfic agglutination activity of rice bran lectin in all the further

steps of purifiecation.
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Table 1. Yield of defatted rice bran and total protein in crude FBS
extract

Sample No. Total protein
(n) g% (g/100 g rice bran)
13 3.5+ 0.5
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Table 2, Agglutination test of crude PBS extract with various types
of trypsinized erythrocytes

Specific titer
(titer/mg protein)

0.19

0.19

0 .09

0.09

0.77
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The assay ﬂs performed 6 times with rnpraﬂnnd.hlu W“ltﬂ
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1.3 Ammonium sulphale fractionation

Ammonium sulphate was gradually added into th= crude PBS
extract, Lt was previously observed that at 20 % and 40 % ammonium

sulphate satwration,no precipitate was obtained after centrifugution.

Until the concentration of ammonium sulphate was brought up to 60

saturation and centrifuged, the pueé te was obtained. After

60-807 and 80-100% Emgefiiun sl p sreciptates. The 0-60%, 60-807
and 80-100, axmondfn sflighd'e precipitat, » dialyzcd against PBS
- | agglutination activity
jepibed in "Methods". It
‘ammonium sulphate
_precipitate showed poditiye specifiec @gglutination activity with

1-4‘1 a l:hr t'o

fllg 3 G.E gﬂnmmﬂ‘i
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shows that the protein frnctions were eluted as broad single peak.

When the agglutination activity of each fraction was assayed with
trypsinized rabbit erythrocytes, only fraction 6-11 (A) showed positive
agglutination activity. These fractions were therefore pooled, and
redetermined the specific titer of the pooled fractions resulting in

the specific titer of 3,76.
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be ax

Posled fraction(A) from Sephadex G-25 column was applied
onto DEAE-Sephadex A-50 column to separate lectin from other protein
on the basis of their difference in charge, Figure 2. shows the
chromatographic profile of 4 pro upoakambormgﬂ 2, 33, and B& in
the order of increasing et ne m:r were eluted from the
1-0- u,as-n.a M and 0.43-0.46
M of linear NaCl congentrs 7- _-‘--: ot Tespectively. When the
' N sayed with trypsinized
od positive specific
cifie titer of pooled

‘ Sephadex A-50 column was applied
to Sephadex G-IDP!}!M k. lec gfi other proteins on the

basis of their d ff' ence in M ‘?\'- an elution diagram

P

of 3 protein penka]mbaring b 3 2y and E: 1|Dt.ha order of decreasing
molecular we & the agglutir igﬁuf each fractions
37-47 (Cy) n@ﬂ = ¢ agglutine mm These fractions

€
R
fracti‘i’ﬁjj /g protein o.f the

position of 33 peak in this elution diagram, it can be estimated that
the M.W. of lectin was in the range of 40,000-60,000 dalton.
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g \\\k of 0,1 M Tris-HCl
% ?'\\{\\ o a DEAE-Sephadex A-50

54 2B : ‘\ mn wase eluted with

g 487% gedont o 1.0 M NaCl, Fractions of 3
ml were o ;_,“}.j, i determined the specific
' , trypsinised rabbit

agglutination activity
s (2), uhara{——m -) stands for NaCl
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FRACTION NUMBER (3 mi/ FRACTION)

(M) == b



om DEAE-Sephadex

otein profile at 280 mm
“‘i agglutination

2t erytrocytes suspension
ndicafed for fractions of
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{'B and K stand far blue :loxt-rln and potu.saim chromate
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l.4.2 Purification affinity chroma

a, ll-a 1-D-pgluc Sepharose column
From the first scheme of chromatographic method (1.4.1),
the purification of 26 fold was achieved by meny steps. In this

experiment affinity chromatography tried to shorten the purification
steps of rice bran lecid g ﬁt}r to bind specificly to
Nﬂmty'l-ﬂ—glmuﬂw ‘ hompharone 4 B column matrix,
Starting with the proieffdidlye ‘ 1.3, 42.5 mg protein

in 2.5 ml PBS was spplied fo éin-¥ y : ducosanine Sepharose 4B

previously prepared ds degcy T ; od The column was firstly

specific agglutination dotigity _—1___*, fraction in D vas assayed with
trypsinized rabbit e ‘
activity, After ,hat, the en:lm a8
glucosanine in PEE/ARI D,

them showed specific agglutination

0.1 M N-acetyl-D-
ein peak eluted by

displacement of 38 H—acntyl-n-glumumina ‘was pooled and extensively

dialyzed a uzjnﬁ tion activity,

The t.it.erf:q jlagﬂo nhuanadjiﬁ]?m (&).
LRIy R

in t.ub;.i . e results at single utop purification by

N-acetyl-D-glucosamine-Sepharose 4B is equivalent to the first scheme
of purification by anion exchanger and gel filtration columns showing
similar specific titer of 20, and 26 fold purification,

2. u tion activitey of rice bran lec

The agglutination activity (titer) of leetin in each step tested
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A\ appliad at a flow

on an N-acel
(2.2x25 cm
rate of O, o at 280 nm was

detected in thg effiwent ¢ is raction, The column

was then n]n‘bad ] { H-tcetyl-D-glucosamine in
PBS as dlgplé . collected.
Absorbancdlat 280 ” A was determined

and the fﬂCﬁm corresponding to ﬂ protein peak

3 mmm

represents the absorbance of protein at 280 mm,( 7 )
represents fractions of positive agglutinatiom sctivity.
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with trypsinized rabbit erythrocytes are demonstrated in Fig. 5.
The last dilution of lectin in which erythrocytes formed a fuzzy
mat on the bottom of the well is the agglutination end point, The
values of specific titer of lectin shown in table 3 were calculated

of protein in mg/ml, abui't, erythrocyte suspensions znd
PBS bufler without lectim S&rve &G control in the lrst well
of each m,and nsions to which wheat

| was used to separsnte

proteins and to test ified protein on the basis

of the rate of awanen;.qf -otelng £ &m ¢ ie field depended on

&I than on thei : periment, crude PBS
extract, dinlyaatn@‘m @mdpiuh, B, from
DEAE-Sephadex A-50 column léJfrmn Sephadex G-100 column and D, from

n-mm-»-mw Vi Gl yerk [eoctea 1o

polyncrylamide gel electrophorgsis as degeribed it "MethodsV Figure.
6 snond| i< highox §l ploldsh bk sherbobdoldn b\ ofidr ot
pm-ificai.ion steps. The homogeneity of purified rice bran lectin
obtained from 2 different schemes of purification was evident by the
same position of a single band in gel d, and e, which were 12:3 from
Sephadex G-100 column and D, from N-acetyl-D-glucosamine Sephrose 4B

column respectively.
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\\ nmmu A-50
g Scpludo:: G=100 column.

:\ -amtwl-o-glmomim-

d for agglutination

A

£
§ H,) suk precipitate,

&
ﬂgﬂjmmrmﬁmm =2
ammnﬁmﬁmﬁm -

B, Ilz pooled fraction from N-acetyl-D-glucosamine
Sepharose 4B column, titer = 2
F . Standard wheat germ agglutinin(0.l mg/ml),

titer = 2
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Table 3. Sumsary of purification of rice bran lectin g’ |

Frotein Lipation activity
Purification
Sonostiratlon Specific tter e
(ng/ml) (titer/ng protein)
Crude PBS extract 10,40 0.77 1
e ke 2700 3.76 5
(i), S0, precipitate
Erstahese = | ) .
&. DEAE-Sephadex A-50 :
coluzn 0ud3 e i 18.60 24
b. Sephadex G-100 ‘a .Y,
- AULTMYNTNNAT =0 | =
oo g Al W
eorsnnne. | AWIANNIUARTIINEINE
= Yo.20 1.69 2 20,00 2
Sepharose 4 B colu=n
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3.2 filtratio Se 7

Gel filtration was used to determine the M.W. of proteins
on lectin from both schemes of separation methods were eluted on
Sephadex G-75 column previously calibrated with standard M.W. markers

as descPibed in "Me®thods". e 7 shows that purified rice bran

lectin from both methods we: single peak, at the same

position in fraction n ar weight of purified rice
bran lectin estimated of several standard

merker proteins ve foif/i(dv yalues wap. 405000 dalton.

ra li=acetyl-D-glucosamine,

Different types ofigugnrs, wiiek

D-glucose, D-galactose, B‘% 8¢ ¥
inhibition of thy Hesegsiuiinebion aciiviiy $ifcified rice bren lectin
with trypsinized zfﬁn erytt
fold concemtration o&urifiad riu lectin, every sugars tested

N n@ug AR w{,}fq,m,pt i

glucosamine, tr indicated that the carbohyd binding sites on

purssiid il mmmwm&mam

datanaina the minjmal concentration of N-acetyl-D—glucosamine that

oge were tested for

d in "Methods". At 1,000

inhibit the hemapgglutination activity of purified rice bran leclin,
2-fold scrial dilution of N-acetyl-D-glucosamine starting from 50

mg/m] was performed as shown in Fig. 8, At the constant
amount of purified rice bran lectin (0.1 mg/ml), the minimal inhibitory

concentration of N-acetyl-D-glucosamine is 12,5 mg/ml or 125 fold.



Estimation of the molecular weight of purified rice bran

lectin on Sephadex G-75 column

Purified lectin from Sephadex G-100 and N-acetyl-D-

. L .;--w.,!' 3. “ﬂ l{!'“' Eﬁ'nm]

270)4(5 mg protein in 1 ml

k"‘\ column (2.2x51 cm
fm.,.i,f ’

] and measured for the

fied leetin from

markers were plotted against their Kav values

Kav = v!-vﬂ
vt-?n

v e"; elution volumn for the protein
Vo= elution volumn for the blue dextran

Tt = total bed volumn
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Inhibition study of hemagglutination activity

Twenty five microliters of purified rice bran lectin
(0ul mg/ml) from both schemes of separation were mixed
with H-u.nﬂtgrl )-g. ne solution (50 mg/ml or

L \\ I //‘

serially diluted) tand for 30 min before

nhi B £ y the winimal concentration
Adcoss il \ 3 (12,5 mg/ml),
st ypeinized rabbit

in from N-acetyl-D-

2 c=nTe inhibited by the

,-!u- -glucosamine at well

i
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4.2 Agglutination of purified rice bran lectin with nitrogen-
fixing rhizospheric bacteria

Purified rice bran lectin from the two separation schemes

were tested for the specific agglutination activity with some

nitrogen-fixing rhizospheric b e (No 5, 6, 15, 17 and 18) isolated

from rice rhizosphere d
gram negative rods and-show ace lené Toduetion activity ranging from

50-75 nmole/OD/hr ( o5e bekterial Suspension (1% VAV) were
used instead of Shrobztet™s shown in Fig. 9.
and b. Escherichia & rium (row F.)
served as compara » show that purified
rice bran lectin frg : : mg/ml), and purified
rice bran lectin from MN-aee \, 2T ne Sepharose 4B column (0,1

they are gram nagatga ggesting ths E p@ﬂad rice bran lectin
is rather specifie todéazothr

ﬂuﬂawﬂﬁswawnj
UNINYIAE

ﬁ'll’lihitﬂl‘j* ability of different sugars, previously used in 4.1

were also tested with the agglutination activity of lectin with nitrogen—
fixing rhizospheric bacteria as described in "Methods", Figure 10,

a. and b, show that agglutination of bacterial .cells rendered by rice
bren lectin from column Sephadex G-100 (a) and N-acetyl-D-glucosamine-
Sepharose 4B (b) can be inhibited by N-acetyl-D-glucosamine wilh the
mirdmal concentration of 6.25 mg/ml,No other sugars tested exhibits



£ 4s Now 5, B. No, 6, C, No, 15,

y2 ter of 4.

purd £ ed mx bran lectin from
Iacosamine Se se 4B column (0,1 mg/ml)

wi mmﬂ 1. No.5,

q mmm Wi
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noi trogen
Twenty fi ce bran lectin
(0.1 ng/m tion were mixed

ﬂm £4 5 T ;'.'-Q* - ‘5;‘., i ‘. on {3 Tﬁ’) was added,
a. lgg]nt:lmﬁ. = ~* ] cellsj A. No 5, B, Ne 6,
F e/ i
C. No 15 od’ by purified
e
lectin ‘ffc \l inhibited by

i l concentrati a of N-acet;

ﬁﬂﬂ%ﬁma 0.
q Wy oy (el
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the inhibitory activity, indicating that agglutination activity is
specific to N-acetyl-D-glucosamine., It is noticable that the minimal
inhibi tory concentration of N-acetyl-D-glucosamine is only 6.25 mg/ml
wnich is about half of the minimal concentration effective for

inhibiting hemagglutination of rabbit erythrocytes.

indicated that the aggldtimdtion agtivity of purified lectin is heat

labile.
6.

or furfural

derivative formed ¢ Hexose with concentrate

|
H,30,. Condensatior ahujltariatical]a' colored

4
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7. Subunit struecture

with anthrone glves
' sitivity 20 ng.

SDS-polyacrylamide gel electropheresis wap used to separate
protein subunits and to determine their M.W. on the basis of the rate
of movement of proteins in an electric field depended on their mass.

' In this experiment, purified lectin and standard proteins(Sigma) were



subjected to SDS-polyacrylamide gel electropnoresis as described in
"Methods"; Figure 11, shows that purified lectins either from ion
exchange column or affinity column dissociate into 4 subunits numbering
Eys EysE; and E, with the approximate molecular weights of 24,000,
18,000, 14,000 and EJ‘ somewhat larger than 6,000 respectively,

i )
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Estimation of the molecular weight of the subunits of
purified rice bran lectin an SDS-polyacrylamide gel

electrophoresis

Purified 1act.i.n fro

\\!/

G-100 end N-acetyl-D-

glucosamine Sép {ﬁl;u; protein each)

and stand hich were 1, BSA (M.W,
66,000), 2 15,000),, ~, - 3. pepsin
SN
. ,_ﬂ.\* 4ige0), 5. p-

s (M.W. 14,300)
horesed on SDS-

ﬁl deseribed in

B. ' ghts of marker
i
prut.ains plot-taﬁ ngainnt. their relative mobility
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¢ The diunna of the bend
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