CHAPTER 3

RESULTS

8.1 Distribution of lectin in angled loofah fruit

Angled loofah fruit was separated into three parts : pericarp,
cortex and seed. Agglutinin was extracted with PBS as described in
section 2.2.1. Each extract was tested for hemagglutinating activity
according to section 2.2.5. The highest specific hemagglutinating
activity was found in pericarp extract, cortex and seed, respectively
as shown in Table 2.

Since the highest specific hemagglutinating activity of pericarp,

the extract was chosen for further purification and study.

3.2 Distribution of lectin in angled loofah seedlings

Angled loofah seedlings in several stages of development were
prepared and separated into three parts : cotyledon, hypocotyl and
root and surface agglutinin extracted as described in section 2.2.2.
Each extract was tested for hemagglutinating activity as mentioned in
section 2.2.5. The profile of the specific hemagglutination activity
was shown in Figure 2A. Agglutinin was not detectable in all parts up
to day 8, reached a peak at day 9 and declined afterward. In addition,
the hemagglutinating activity of homogenates of the seedlings after
surface extraction were also determined. The profile of hemagglu-
tinating in homogenate fractions were shown in Figure 2B. High hemag-
glutinating activity was observed in homogenate of cotyledon while

only low level detected in root homogenate.
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Table 2 Hemagglutinating activity in different parts of loofah fruit.

Agglutinin extract

(Luffa actutangula Roxb.)

specific activity

(HA unit/mg protein)

pericarp
cortex

seed

919.6
300.1

34.6
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Figure 3 Release of agglutinin from seeedling root surface.

Hemagglutinating activity of surface agglutinin extracted by
immersion in water for different period were investigated according
to section 2.2.3.

fraction I 1 min-immersion.
fraction II-IV three sucessive washes for 30 min each.
fraction V one step 91 min immersion

fraction VI homogenate from fraction I-IV and V

(note: T at the top of the bars showed standard deviation

of each fraction.)
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Table 3 List of carbohydrate used in sugar inhibition test of

lectin from Luffa acutangula Roxb.

Monosaccharide Disaccharide Polysaccharide
glucose sucrose chitin”
galactose naltose chitosan
fucose lactose chitotriose
xylose s starch
mannose glycogen
arabinose

mannosamine

glucosamine

galactosamine

manitol

sorbitol

ribose

2-deoxyglucose
nueraminic acid
D-galacturonic acid
N-acetyl-D-glucosamine

N-acetyl-D-galactosamine

Note: All those sugars were D-configuration.
Concentration of the sugar used were 3.9-500 mM.

* chitin hydrolysate












Table 4 Hemagglutinating activity in different fractions of

ammonium sulfate precipitation of pericarp extract.

fraction specific HA

(unit/mg protein)

crude 612
0-30% 606
30-50% * 1613
50-70% 727
supernatant 470

* shown to be chitin specific in section 3.4
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Figure 5 Separation of angled loofah fruit pericarp lectin by

chromatofocusing column.
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Figure 8 Chromatographic profile of angled loofah pericarp lectin
by DEAE-Celllose column.
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Table 5 Purification table of pericarp lectin.

total total HA sp.HA purification

fraction protein  (unit) (unit/mg fold %recovery
(mg) protein)
crude 840 896,000 1,087 1 100
AS-35 284.4 317,440 1,116 1.08 35.4

gel slice 125.4 409,600 3,265 3.11 45.7
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Table 6 Purification of seedling root surface lectin by adsorption to

formalinized trypsinized rabbit erythrocytes.

protein total HA SP.HA purification

fraction (mg) (unit) (unit/mg fold srecovery
protein)
crude 0.10 664.3 2643 1 100
purified- 0.01 54.7 5575 2.1 8.4

lectin
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shown in Table 8. The recovery of hemagglutinating activity was small

with 2.1 folds of purification.

3.8 Monitoring of purification of pericarp and seedling root

surface lectins

Purifications of pericarp and seedling root surface lectins were
monitored through ND-PAGE as described in section 2.2.9.3. The
protein patterns of each purification steps were shown in Figures
7 and 8, respectively.

For pericarp lectin, the AS-35 fraction did not remove much of
the proteins from crude extract <(lane B). The protein in crude
extract (lane A) did not show clearly in the gel. Probably, there
is certain interfering factor in the crude extract that affect
either protein determination or protein staining. However, when AS-
35 was passed through DEAE-Cellulose column, lots of proteins were
removed <(lane C). When the protein purified by elution from gel
slice (section 2.2.9.2) was rechecked on ND-PAGE (lane D),
satisfactory purity is obtained.

Figure 8 showed the results of purification of root surface
lectin by adsorbant on formalinized trypsinized rabbit erythrocytes.
Most proteins were remove by this method. However, the fraction

eluted from the erythrocytes did not show discrete band.
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3.9 Characterization of purified chitin specific lectin from loofah

fruit pericarp and seedling root surface

3.9.1 Holecular weight determination

3.9.1.1 Molecular weight determination of pericarp lectin by

gel filtration

Molecular weight of pericarp lectin was determined by gel
filtration using sepharose 6B column as described in section 2.2.14.
The column was preequilibrated with 0.02 M phosphate buffer pH 7.4
containing 5 mg/ml chitin before loaded and eluted with the same
solution, only one peak was eluted from the column (Fig.9). The
protein peak cannot be detected when the sample was eluted with
phosphate buffer without chitin. The molecular weight of eluted peak
was determined to be 105,000 from the calibration curve of the

standard proteins of known molecular weight (Fig 10).

3.9.1.2 Molecular weight determination of pericarp lectin by

SDS-PAGE

Purified pericarp lectin was subjected to SDS-PAGE under
reducing condition according to section 2.2.10 (Fig.11). The protein
appeared as 3 bands when stained with coomassie blue R. The molecular
weight of the three bands determined from molecular weight
calibration curve were 41,680, 31,800 and 26,300, respectively
(Fig.12). The sum of the molecular weight of these bands is 99,580
which corresponded closely to the molecular weight of the native

protein obtained from Sepharose 6B column (105,000). Thus,the
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Figure 9 Elution profile of purified pericarp lectin on sepharose 6B

column.

Purified lectin from fruit pericarp (1 ml of 0.5 mg) was
loaded on sepharose 6B column equilibrated and eluted as described
in section 2.2.14. This column was calibrated with blue dextran
(2,000,000), DNP-lysine (366) and the following standard proteins :
thyroglobulin (869,000) , alcohol dehydrogenase (150,000), BSA
(68,000), ovalbumin (43,000), chymotrypsinogen (23,240), myoglobin

(17,000), cytochrome C (12,380).
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Figure 10 Molecular weight calibration curve for determination

of molecular weight by gel filtration on sepharose 6B.

The K_, of each standard protein was calculated
from Figure 9 and were plotted against its molecular weight.
The K_, of purified pericarp lectin was indicated by the
arrov which corresponded to molecular weight of 105,000.

Molecular weight of the standard proteins were presented in

Figure 9.
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Figure 16 Calibration curve of standard pI markers for determination
of isoelectric pH of pericarp lectin and seedling root

lectin.

The migration distance from cathode of the pI standard markers
(ascribed in Figure 15) were measured and plotted against pI’s. Band

position of the two purified lectins were indicated by arrows.






Table 7 Carbohydrate content in loofah lectins.

Source of lectin Content of carbohydrate
from Luffa acutangula Roxb. (%W/W)
fruit pericarp 43

seedling root surface 12

67



(%) Hemagglutinating activity

68

120

100 ¢ o—00- o—

80

80

40

20

0" I | I I i

0 20 40 60 80
temperature (°c)

100

—Q_
120

—&—pericarp lectin  —*— seedling root lectin

140

Figure 17 Thermostability of the purified pericarp and seedling root

lectin from angled loofah.

An aliqiot of each lectin was cooled and heated at

different temperature from 0-120°C for 20 min and rapidly

cooled in ice. Hemagglutinating activity was determined using

trypsinized rabbit erythrocyte. Results were expressed as

percentage of agglutination activity in comparison to the control

which was lectin kept in ice.
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Figure 18 pH stability profile of purified pericarp and root

lectins from angled loofah.

Each purified lectin was subjected to tested of
stability at difference pH’s as described in section 2.2.17.
At pH 8.0, experiments were performed on two kind of buffers :

pH 8.0 phosphate buffer pH 8.0 and Tris-HC1 pH 8.0.
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concentration were raise up to 0.35 ug f or crude extract and 0.21
ug for purified fraction. It was noted that, for seedling root
extract, both the crude and purified fraction gave similar effect on
the spore germination.

In the cases where high percentage of inhibition on
fungal growth were observed , spore clumping was almost the
consequence. As shown in Figure 19 , for T.viride and A.flavus
where more than 80 % inhibition was reported for all fractions (A & B
c,d,e,f,g), spore clumping was observed . Similar result was also

shown for the effect of seedling root lectin on C.kikuchii (D f,g).
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Table 8 Fungal growth inhibition test

Various fractions from fruit pericarp and seedling root surface lectins
were tested for inhibition of fungal growth as described in section
2.2.18. The results were expressed as percentage of nongerminated spores
to total spores in the same field.

Number in parenthesis showed protein concentration in ug unit that

caused inhibition.

(%) Inhibition of spore germination

Test fraction

(ug protein) T.viride | A.flavus C.lunata | C.kikuchii | F.oxysporum

control 2 0 19 9 14
(distilled water)

pericarp lectin

crude(3.18) 0 0 2 0 5
AS35(0.42) 66 100 98 38 86
DEAE-cellulose 84 100 20 52 52
(0.04)
gel slice(0.03) 100 100 52 90 86
(0.09)

seedling root lectin

crude(0.14) 100 100 54 100 88
(0.35)
purified lectin| 100 100 54 100 87

(0.07) (0.21)




Figure 19 Effect of lectin fractions from pericarp and seedling

root of angle loofah on fungal growth.

Fraction from each step of purification of pericarp
lectin of angled loofah was tested for effect on spore germination

of several fungi.

Test fungi A = Trichoderma viride

B = Aspergillus flavus
C = Curvularia lunata
D = Cercospora kikuchii
E = Fusarium oxysporum
Test material
a = germination in distilled water
b = "— " ¢crude extract of pericarp (3.18 ug)
¢c = "— AS-35 ———" (0.42 ug)
d = "——" DEAE-Cellulose fraction of pericarp (0.04 ug)
e = "—— " gel slice ———" (0.03 ug)
f = "— " crude extract of seedling root (0.35 ug)

g = "—— purified seedling root lectin (o0.21 ug)















E. Fusarium oxysporum
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Figure 21 SOD activity of surface extracts of parts from seedlings.

Extracts from each part of seedling in developing
stage were tested for SOD-activity which determined by xanthine-

xanthine oxidase system according to section 2.2.19.1.
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