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Fig. 1 SDS-PAGE of HPA. 1. Protein maker; 2. Glycogen specificity
precipitation of HPA black arrow indicate the HPA; 3. Fermentation
supernatant of GS115/HPA; 4. Fermentation supernatant of GS115

contained empty vector pPICIK.
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Fig. 2 Enzymatic properties of the HPA. A: The effects of
temperature on the enzyme activity B: The effects of pH on the

enzyme activity.
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Fig. 3 Dose-dependent inhibitory curves of acarbose.
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Fig. 4 Inhibition of HPA by actinomycetes” culture. actinomycetes.
1 o
Table 1 a-Amylase inhibitor producing strains list
. 1C50 Inhibition potency . o o GenBank
Strains /( me/ml) (150, /150, x 100% ) Nearest known species Similarity ( %) aceession No.
PWO003 2.472 0.28 Streptomyces sp. NBRC 3392 99.2 GQ985446
PWO086 4.145 0.17 Streptomyces sp. NBRC 15899 99.7 HQ684738
PW223 0.09145 7.63 Streptomyces sp. HBUM175093 99.9 HQ684739
PW245 2.724 0.26 Streptomyces sp. NBRC 12547 99.4 HQ684740
PwW283 0.03893 17.93 Streptomyces sp. SDS 99. 6 HQ684741
PwW444 0.02136 32.68 Streptomyces sp. USF-6280 99.9 HQ684742
PW495 1.62 0.43 Streptomyces sp. 0712K102 100 HM222677
PWS803 1. 805 0. 39 Streptomyces sp. 11025 99. 4 HQ684743
7G243 39. 81 0.02 Streptomyces sp. NRRL B46357 99.3 GQ985453
7G636 31.05 0.02 Streptomyces sp. HBUM174520 99.6 GU991350
7G656 0.0341 20. 47 Streptomyces sp. NBRC 15399 99.9 EU201137
PZB126 1.545 0.45 Streptomyces sp. 216802 99.3 GU991338
QXZ003 0.1719 4.06 Streptomyces sp. NBRC 12547 99.4 HQ684744
ZW272 2.133 0.33 Streptomyces sp. MJM12153 98.9 HQ684745
Acarbose 0. 00698 100
2.5 a- 16S rRNA sp. ) 16S rRNA >99%  DNA
(1) 14 .
14 a- 16S 14 16S rRNA Genbank
rRNA Genbank ( 1) 14
( Streptomyces 16S rRNA 5
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91 Strepromyces sp. PW495 (HM222677)
Streptomyces sp. PW245 (HQ684740)
19 83|, Streptomyces tendae (NR 025871)
Streptomyces sp. PW803 (HQ684743)
Streptomyces tumenensis (AM180560)
70| 44 Streptomyces sp. PZB126 (GU991338)
38 Streptomyces sp. ZG636 (GU991350)
Streptomyces sp. PW086 (HQ684738)
95 74 Streptomyces macrosporeus (EF371436)
77 Streptomyces atrovirens (DQ026672)
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Streptomyces sp. ZW272 (HQ684745)
Streptomyces hygroscopicus (AJ391821)
Streptomyces sp. QXZ003 (HQ684744)
93 Streptomyces sp. PW003 (GQ985446)
498‘— Streptomyces lavendulae (AB184731)
6 o 16S rRNA
Fig. 6 Molecular phylogenetic consensus of a-Amylase inhibitor producing strains based on 16S rRNA gene.
Numbers in parentheses represent the sequences” accession number in GenBank. The number at each branch
points is the percentage supported by bootstrap. Bar: 0.5% sequence divergence.
N o Tarling
3 HPA
2- - ( CNP-G3) HPA
. CNP-G3 2- 4-
HPA (CNP) CNP 405 nm
40C pH 6.5 CNP HPA " CNP-
a- " HPA G3 .
HPA HPA 19
4 500
a- oD
( ) 10
16S rRNA 14 a-



(2011) 51(8) 1111

hygroscopicus  S.

lavendulae

( valienamine)

( nojirimycin) v, HPA
14
14
o
PW444 7G656  PW283
a— °

Rydberg EH Sidhu G Vo HC Hewitt ] Cote HC
Wang Y Numao S MacGillivray RT Overall CM
Brayer GD and Withers SG. Cloning mutagenesis and
structural analysis of human pancreatic alpha-amylase
expressed in Pichia pastoris. Protein Science 1999 8:
635-643.

Li C Begum A Numao S Park KH Withers SG
Brayer GD. Acarbose rearrangement mechanism implied
by the kinetic and structural analysis of human
pancreatic alpha-amylase in complex with analogues and
their elongated counterparts. Biochemisiry 2005 44
(9): 33473357.

Scheen AJ. Is there a role for alpha-glucosidase
inhibitors in the prevention of type 2 diabetes mellitus?
Drugs 2003 63: 933-951.

Tarling CA  Woods K Zhang R  Brastianos HC
Brayer GD  Withers SG. The search for novel human
inhibitors: high-throughput

pancreatic ~ a-amylase

screening of terrestrial and marine natural product

10

11

13

extracts. ChemBioChem 2008 9: 433-438.
Yokose K Ogawa K Sano T Watanabe K Maruyama
HB Suhara Y. New

alpha-amylase inhibitor

trestatins. 1. Isolation characterization and biological

activities of trestatins A B and C. Journal of
Antibiotics 1983 36: 11574165.

Schmidt DD Frommer W  Muller L Truscheit E.
Glucosidase  inhibitors  from  Bacilli. Naturwis—
senschaften 1979 66: 584-585.

Bnouham M Ziyyat A Maekhfi H Tahri A Legssyer
A. Medicinal plants with potential antidiabetic activity—
A review of ten years of herbal medicine research
(119902000) . International Journal of Diabetes &
Metabolism 2006 14: 1-25.

Han B Chen W Yang C M. Application of high

throughput screening in traditional Chinese medicine

development. Journal of Jiangxi University of Traditional

Chinese Medicine ( ) 2005 17
(5): 3638.
Zhang L. Du G H. High content drug screening and its
application. Acta Pharmaceutica Sinica ( )
2005 40(6) : 486-490.
ae
2008.
. . : 2007.
2- 4- -
2001 13(1): 2326.

( World Notes on
Antibiotics) 1993 14(1): 44-54.



1112 Xizhen Qi et al. /Acta Microbiologica Sinica(2011) 51( 8)

High-throughput screening of human pancreatic o—
amylase inhibitors

. .1 . . 1 1 . 1 Nk .12
Xizhen Qi° Limei Ren Fang Zheng Qi Zhang  Fang Bai Gang Bai
' College of Pharmacy ° College of Life Sciences Nankai University Tianjin 300071 China

Abstract Objective Targeting the important enzyme in human glucose metabolic pathway we established a high
throughput screening model for human pancreatic a-amylase inhibitors. Methods Pichia pastoris expression system
was used to clone and express the human pancreatic a-amylase; we established the a-amylase inhibitor screening model
using the catalytic properties of enzyme; this model was applied in screening of actinomycete” metabolites; the taxonomic
status of positive strains were analyzed by constructing 16S rRNA phylogenetic tree.  Results We cloned and
expressed the intact gene of human pancreatic a-amylase successfully; the high-throughput screening model of a-—
amylase inhibitors was established; nearly 2000 actinomycete” metabolites were screened 14 «a-amylase inhibitor
producing strains were obtained finally and showed taxonomically rich diversity. Conclusion The o-amylase
inhibitor high-throughput screening model had high practical value for developing new hypoglycemic drugs.

Keywords: a-amylase inhibitor Pichia pastoris expression system human pancreatic a-amylase actinomycetes high—

throughput screening
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