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Abstract: During the hydrated part of seeds life, i.e. maturation and germination, seeds are very sensitive to
viruses, fungi and bacteria. Many proteins involved in the microbial defense mechanism of plants. Puroindoline
is the main component of a new family of proteins that has been suggested to exert an antimicrobial activity in
plant seeds. Puroindoline has been Isolated from wheat endosperm by Triton X-l 14 phase partitioning.
Antimicrobial peptides play a role in the immune systems of animals and plants by limiting pathogen infection
and growth. Puroindoline may also be a membranotoxin that might play a role in the defense mechanism of
plants against microbial pathogens. With the aim to enhance our knowledge of Puroindoline protein we studied
their Isolation, Characterization and their antimicrobial activity in vitro against four different bacterial strains
at diverse dilution. Thus deserve further studies aimed at establishing their possible future applications in fields
of food and health care.
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INTRODUCTION have been identified and some of them display, in vitro,

A  new  basic  protein  has  been  Isolated  from first antimicrobial proteins to be isolated.
wheat endosperm by Triton X-l 14 phase partitioning.
This  protein  isolated  from   wheat   endosperm   has MATERIALS AND METHODS
been named puroindoline [1]. Puroindoline is protein
associated to  starch,  either  by  synthesis or because Isolation of Puroindoline Protein: The puroindoline
their location in  wheat  grain  endosperm.  The protein  Isolated  by  Blochet et al. [1] procedure with
puroindoline, endosperm-specific proteins involved in some modification.10  gm  of wheat floor (Triticum
wheat seed hardness, are  small  proteins  reported to astivum  L.)  was  taken dissolve in 100ml of Tris KCl
have in vitro antimicrobial properties [2,3]. Puroindoline buffer  pH  7.8 and  Centrifuged  the  above homogenate
may  also be a membranotoxin  that might play  a  role  in at  5000×  g  for  20  min.  Residue was extracted at 4°C
the defense mechanism of plants against microbial with 25 ml of Tris KCl buffer containing 4% TX114.
pathogens [4]. Plants and animals produce antimicrobial Centrifuged  at  5000×g  for  20  min.  Supernatant  was
peptides as part of their natural defense systems to  heated  to    30°C   for   1hr   and   centrifuged   for 15 min
control disease-causing microorganisms [5,6]. These at 5000×g. Upper  detergent poor phase was discarded
peptides may act against bacteria and fungi. Plants and same volume of fresh Tris KCl buffer containing
contain numerous antimicrobial peptides that may be 0.06% TX114 was  added.  Solution  was  mixed  for  1 hr
involved  in protecting the plant from pathogens [7] at 4°C and phase partitioning procedure was repeated.
during maturation and germination, seeds  are very Upper  phase  was  discarded  and the lower detergent
sensitive to viruses, fungi and bacteria. Many proteins rich phase was removed and proteins were precipitated
involved in the microbial defense mechanism of plants overnight with 50 ml  of diethyl ether and ethanol in 1:3

an effective antimicrobial activity [8,9]. Thionins were the
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(v/v) at  -20°C centrifuged  at  2000×g  for 20  min.  Protein
 pellet  was re-extracted at -20°C three times with 50  ml of
diethyl ether-ethanol and finally with 50 ml of diethyl
ether. Centrifuged at 2000×g. Protein pellet was dried
overnight.

Protein   Estimation   by   Lowry’s   Method:   Dried
protein  pellet  was  dispersed  in  3  ml  of phosphate
buffer  pH  7.8.  Suitable  aliquot  (1ml)  of  extracted
protein  solution  was  taken.  Protein  estimation  was
done by Lowry’s [10] method.  A  standard curve of
absorbance at 660_nm vs 1 µg of BSA was drawn. From
this standard curve the amount of protein in the sample
was determined.

Electrophoresis  of  Endosperm  Protein:  Sodium
dodecly  sulfate  polyacrylamide  gel  electrophoresis
(SDS-PAGE)   was   performed   according   to   Laemmli
[11]. One ml of phosphate buffer was addad to 1mg
protein,   centrifuged   for   10   min   at   12,000   rpm  and
the  supernant  was  collected.  Loaded  30µl  sample in
wells.   Along   with   protein   marker   in   one   of  the
well. Electrophoresis was carried out until the
bromophenol blue front passed completely through the
gel. The gel stained with Coomassie Brilliant Blue and
destained several times till background of the gel was
obtained.

Antimicrobial Activity Test: Cultures of four
microorganisms were used in the study: Staphylococcus
aureus, Micrococcus lutius, Klebsiella and Bacillus
circus. The disk diffusion method Lorian, [12] was used
for antimicrobial activity of the Protein. Sterile 6-mm
diameter paper disks (whatman filter paper no 1) were
impregnated  with  the  X  (1mg/ml)  and  serial  dilutions:
10   (1X),  10   (2X),  10   (3X).  Disk impregnated with-1 -2 -3

only solvent (phosphate buffer) was used as negative
control.  The  plates  were  incubated  at  37°C  for 24 h.
The antimicrobial activity was evaluated by measuring the
diameter of inhibition zone. Each experiment was repeated
at three times and mean of the diameter of inhibition zone
was calculated.

RESULT AND DISCUSSION

The SDS-PAGE analysis of puroindoline protein
revealed a total of 6-7 bands ranges from 13 to 100 kDa.
After  Lowry’s  method  about  0.145  mg  of  protein  was

Table 1: Effect  of  Puroindoline  protein  on  the  growth  of  different

bacterial strain

Zone of Inhibition (mm)

--------------------------------------------------------------------

Bacteria X(1mg/ml) IX (10 ) 2X (10 ) 3X (10 )-1 -2 -3

Staphylococcus aureus 19 12 9 4

Micrococcus lutius 17 10 7 2

Klebsiella 20 13 10 5

Bacillus circus 15 9 5 3

Fig. 1: SDS-PAGE of puroindoline protein

obtained from 10 g of wheat flour. The puroindolines
contain an additional unique tryptophan-rich, lipid-
binding domain [13]. This may increase the effectiveness
of the puroindolines in reducing pathogen growth in
plants. It is interesting that a protein might be involved in
both the protection of wheat seeds from fungal pathogens
and a seed quality property like seed hardness. The
puroindolines are related structurally to several other
plant proteins that have antimicrobial properties such as
thionins and nsLTPs [14,15].

The antimicrobial activity test of puroindoline protein
was measured against selected bacteria Staphylococcus
aureus, Micrococcus lutius, Klebsiella and Bacillus. The
antimicrobial activities of the puroindoline protein at
diverse dilution are shown in Table 1. The inhibition
zones varied depending on the protein concentration. It
was observed that decrease in protein concentration leads
to decreased inhibition zone. This protein exhibited low
inhibitory activity against Bacillus circus at X (1mg/ml)
concentration  with  narrow  inhibition  zone  of  15  mm
(Fig. 2d). But a large zone (20 mm) was observed in
Klebsiella  at  X  (1mg/ml) concentration (Fig. 2c). It had
no activity at 3X (10 ) concentration against these four3

tested bacteria.
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Fig. 2(a): Staphylococcus aureus

Fig. 2(b): Micrococcus lutius

Fig. 2(c): Klebsiella

Fig. 2(d): Bacillus circus

Fig. 2: I  Plate Control 
II   Plate Growth of inhibition against Phosphate Buffer. 
III  Plate Growth of inhibition at  X(1mg/ ml) and 1X (10-1) of puroindoline protein.
IV  Plate Growth of inhibition at  2X (10-2) and 3X (10-3)of puroindoline protein.

X 1X 2X 3X

1XX 2X 3X

1XX 2X 3X

1XX

2X 3X
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It was concluded that between 13 kDa to 16 kDa 6. Hancock, R.E.W. and M.G. Scott, 2000. The role of
good resolution of protein. and it also exhibit activity antimicrobialpeptides  in  animal  defenses. Proc.
against  both gram-positive and gram-negative bacteria. Natl. Acad. Sci. USA 97: 8856-8861.
So this could be valuable new tools in the control of a 7. Krishnamurthy, K. C. Balconi, J.E. Sherwood and
wide range of microbial pathogens of crop plants. M.J. Giroux, 2001. Wheat Puroindolines Enhance
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