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ABSTRACT

Alpha-glucosidase inhibitors are potent inhibitors of HIV and HCV.
Endophytes from the seeds of Castonospermumaustral producing alpha-
glucosidase inhibitors with high activity were screened. The strain which
produced al pha-glucosidase inhibitors with the highest inhibition rate of
23.21% was obtained. The strain was identified as Bacillus cereus
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according to 16Sribosomal DNA sequence, morphological, physiological

and biochemical features.

INTRODUCTION

Acquiredimmunodeficiency syndromeand hepati-
tisC have serioudly threatened human hedth. Sincethe
beginning of theepidemic, acquiredimmunodeficiency
syndrome has accounted for about 35 million people
direct and indirect deathg¥. Furthermore, morethan
350 000 people die every year from hepatitis C-re-
lated liver diseased?. Humanimmunodeficiency virus
(HIV) and hepatitis C virus (HCV) areviruseswhich
cause acquired immunodeficiency syndromeand hepa:
titisC, respectively. Alpha-glucosidaseinhibitorssuch
as castanospermineand celgosivir (Castanospermine-
6-O-butyrate) arepotent inhibitorsof HIV and HCVB4,
Thusthediscovery of nove a pha-glucosidaseinhibi-
torsisafocusof medicinedevel opment. Alpha-glucos-
daseinhibitorsareobtained from microbid metabolites,
plant extraction and chemica synthesis. OnoseSet al.
successfully isolated aBacillus species producing al -
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pha-glycosidaseinhibitor®™. Vichasilp C et al. optimized
extraction of 1-deoxynajirimycin (akind of alpha-gly-
cosidaseinhibitor) from mulberry leavesby using re-
sponse surface methodol ogy!®. Cronin L et al. devel-
oped a new synthetic approach from a 5-C-
methoxypyranosyl azideto castanosperming”.
Endophytes congtituteanimportant sourceof naturd
products, whichexhibit al kindsof biologicd activities
such asantibiotic, enzymeinhibition, antioxidant and
anticancer effectd®*?, However, therearefew reports
on the production of alpha-glycosidaseinhibitor from
endophytes. Nimal Christhudasl.V. S. et al. isolated
an endophyte (Sreptomyces sp. LoyolaUGC ) from
DaturastramoniumL, themethanolic extract of which
showed remarkableinhibition of o-glucosidase (IC,
730.21+ 1.33 pg/ml)i*. Artanti N et al. reported that
endophyticfungi isolated from T. sumatrana exhibited
apha-glucosidaseinhibitory activitied!d. Duetothe
potent a pha-glycos daseinhibitorsin Castonospermum
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austral, the present paper aimed toisolate endophytes
from Castonospermumaustral seed. Theidentifica-
tion of endophyteswas a so described.

MATERIALSAND METHODS
the seeds of

Surface sterilization of
Castonospermum austral

Fresh seeds of Castonospermum austral were
washed with tap water, and thenweredried in sterile
condition. Surface sterilization of Castonospermum
austral seedswas carried out by immersing seedsin
99% (v/v) ethanol for 1 min, 3.125% NaOCl for 6min
and 99% (v/v) ethanol for 30sagain. Thederilized seeds
wererinsed fivetimeswith salinewater and bl otted by
blotting paper. 50l diquots of thefinal washing solu-
tion were plated on NA medium. A lack of colony con-
firmed the success of surface sterilization of
Castonospermum austral seeds.

I solation of endophyte from the seeds of
Castonospermum austral

Thederilized seedswerecut into piecesand grinded
inasterilized mortar containing 10ml of salinewater,
andthenrest for 15min. 50ul diquotsof supernant were
transferred to Gause 1 culturd medium plate, followed
by incubation at 28°C for 7~14d. The colonies were
isolated, purified and deposited on PDA medium.

Thefirst screening

Theisolated endophyteswereinocul ated into fer-
mentation medium (starch 1.0%, glucose 1.0%, pep-
tone 0.8%, NaCl 0.3%, K ,HPO, 0.1%, MgSO,*7H,O
0.1%, pH 7.0~7.2) and incubated at 28 °C (120 rev/
min) for 72 h. The culturewas centrifuged and there-
sultant supernatant was mixed with amylase. The mix-
ture was incubated at 37 °C for 20min. At the same
time, Oxford cupswere placed ontheplates containing
starch 1% and agar 2%. 200ul aliquotsof the mixture
solution wereadded into Oxford cupsrespectively and
incubated at 37 °C for 12 h, and then the color was
developed with Kl-1,. Theamylaseinhibitory activity
was estimated based on the size of clear zone.

Thesecond screening

Thecandidateswith high amylaseinhibitory activity
weresd ected for assaying al pha-glucos daseinhibitory

activity. Alpha-glucosi daseinhibitory assay was con-
ducted according to Kim et al. (2004) with a minor
modification*¥. Sample (0.2 mL), 0.1 mL of enzyme
solution and 1.0 mL of 50 mM phosphate buffer at pH
6.8 were added to atest tube, and then incubated for
10 minat 37°C. The reaction was initiated by addition
of 0.1ml of 116 mM pNPG (p-Nitrophenyl a-D-
glucopyranoside), followed by 10 min incubation at
37°C. The reaction was stopped by addition of 2.0 mL
of 100 mM Na,CO,. The absorbance of p-nitrophenal
released from PNPG at 405nm was measured with a
spectrophotometer. Phosphate buffer in place of en-
zymeand sample was used asthe experimental blank.
Duetotheeffectsof pigment in sample, thebackground
absorptionwasa so measured by displacing samplewith
phosphate buffer. Alpha-glucosidaseinhibitory rate=
[@bsorptioninthe presence of apha-glucosidase-(ab-
sorption in the presence of alpha-glucosidase and
sample- background absorption)]/ absorptioninthe
presence of a pha-glucos dase* 100%

Identification of theisolated endophyteand phylo-
genetictreeanalyss

The endophytewasidentified based on themethod
described in“Bergey’s Manual of Determinative Bac-
teriology’ and analysisof 16SrDNA sequence. The
genomic DNA wasextracted using TIANamp Bacte-
riaDNA Kit according to themanua of manufacturer.

16SrRNA gene of the endophytewas amplified
using the universal forward primer (5 -
AGAGTTTGATCCTGGCTCAG-3) and reverse one
(5 -ACGGTTACCTTGT TACGACTT-3" ). The
amplificationwasdoneby initial denaturation at 95°C
for 3minfollowed by 35 cyclesof 95°C for 30 s, 55°C
for 30's, 72°C for 60 s and final extension at 72 °C for
5 min. The PCR product was checked by agarose gel
electrophoresisand recovered from thegel by using
thequick gd extraction kit. Thepurified DNA fragment
was sequenced using an automated sequence.

RESULTSAND DISCUSSION

Screening of endophyte from Castonospermum
austral seed

Generdly, Saccharidehydrolaseinhibitorshave sev-
eral cooperativeinhibition effects such asa pha-glu-
cosidase and al pha-amylaseinhibitionl*d. Inthefirst

s BioTechnology

An Tudian Yourual



374

FULL PAPER o

Screening and identification of endophytes from the seeds of Castonospermum

BTAIJ, 9(9) 2014

screening procedure, if d pha-amylase completely de-
graded starch into monosaccharide, the color don’t
devel oped with Kl-1,,, thus a clear zone was formed
near Oxford cups. A smdler clear zoneindicated higher
amylaseinhibitory activity. The candidateswith high
amylaseinhibitory activity were selected for assaying
alpha-glucosidase inhibitory activity in the second
screening procedure. Thesize of aclear zonewas eas-
ily measured and the price of starchisfar lower than
that of pNPG thusthe combination of thefirst screen-
ing and the second screening decreased | abor and | ow-
ered cost in the experiments. TABLE 1 showed the
screening result of endophytesfrom Castonospermum
austral seeds. Nine strainswere sel ected based on the
sizeof clear zoneformed near Oxford cups. Among
thesegtrains, strain No.10 had thesmallest clear zone
anditsapha-glucosidaseinhibitory rate was 13.87%.
However, strain No.12 showed the highest a pha-glu-
cosidaseinhibitory rate (23.21%) with the clear zone

submitted to GenBank under the accession number of
KF668650. On the basis of comparison of 16Sribo-
somal DNA sequences of strain No.12 and other Ba-
cillusspeciesavailablein GenBank, strain No.12 had
homol ogy (99%) with B.cereus'Y 1 (theaccession num-
ber of KC247316.1 in GenBank). According to the
Bergey’s manual of systematic bacteriology and 16S
ribosomal RNA sequence of thestrain, it wastenta-
tively named as Bacillus cereus SD6.

Until now, Some microorganisms including
Sreptoverticilliumverticillus, Bacillussubtilis, Ba-
cillusamyloliquefaciens, Sreptomycesnigrifaciens
and Sreptomyces sp. were found to produce a pha
glucosidaseinhibitorg'?, Furthermore, the metabo-
litesform endocytes such as Sreptomyces sp. Loyola
UGC, Aspergillusterreusand Aspergillus aculeatus
werepotent al pha-glucosi daseinhibitord 222, To our
knowledge, Bacillus cereusfrom Castonospermum
austral seedswasreported to produce al pha-glucosi-

TABLE 1: Screeningresultsof endophytefrom Castonospermum austral seed

Strain Control

No.1 No.2 No.6 No.7 No.8 No09 No0.10 No.11 No.12

Size of aclear zone (mm) 17 11

Alpha-glucosidase inhibitory rate
(%0)

12 10 11 10 11 6 12 10
0 1370 376 062 195 098 530 1387 1425 2321

of 10 mm. Thedate suggested that amylaseinhibitory
activity dpha-glucos daseinhibitory ectivity wasloosdy
related.

IDENTIFICATION OFTHE ISOLATED
STRAIN NO.12

Strain No.12 had the highest dpha-glucosidasein-
hibitory, thusthestrainwasusedfor identification. Strain
No.12 isGram positive, motility positiveand faculta-
tiveaerobic bacteria. Thestrainisrod-shaped and cap-
suledeficient. It was ableto produce spore. It can pro-
duceacidsin broth containing glucosewhen culturedin
anaerobic condition, but can not produceacidsinthe
presence of arabinose, mannitol and xylose. It was not
aerogenes swhen degrading carbohydrate. It dso could
secret catalase. The strain colony waslarge, surface
irregularity andflat.

Tofurther confirmtheidentity of theisolate, PCR
amplification and sequencing of the 16SrRNA gene
weredone. 16Sribosoma RNA geneof thestrainwas
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daseinhibitor for thefirst time. Theoptimization of al-
pha-glucos daseinhibitor productionfromthestrainand
the purification and characterization of a pha-glucosi-
daseinhibitor areunder investigation.
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