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Abstract: A new detecting method for protease inhibitors, especially for low-molecular-weight inhibitors, is
reported. Inhibitor samples were separated on a protein substrate-SDS-polyacrylamide gel in a Tris-Tricine
buffer system that improves the separation and identification of peptides and low-molecular-weight proteins.
After electrophoresis, the gel was incubated with the target proteases to hydrolyze the background protein
substrate. The inhibitor bands, which were protected from proteolysis by the target proteases, were stained.
Standard low-molecular-weight inhibitors, such as pepstatin A for pepsin or matrix metalloproteases
inhibitor I for collagenase, as well as larger inhibitors, such as soybean trypsin inhibitor or aprotinin for
tryspin and cystatin C for papain, were demonstrated by this method and showed clear blue inhibitor bands
in the white background when the gels were treated with the target proteases. Some significant applications
of this method are introduced. This method is an ideal system for discovering new protease inhibitors in
small natural samples. ?? 2003 Elsevier Inc. All rights reserved.

Author Keywords: Protease inhibitors; Reverse zymography

Index Keywords: aprotinin; buffer; collagenase; cystatin C; matrix metalloproteinase inhibitor; methane;
papain; pepsin A; pepstatin; peptide; proteinase; proteinase inhibitor; soybean trypsin inhibitor;
tris(hydroxymethyl)aminomethane tricine; trypsin; unclassified drug; analytic method; article; controlled
study; gel; human; hydrolysis; molecular weight; polyacrylamide gel electrophoresis; priority journal;
protein analysis; protein degradation; protein determination; separation technique; staining; zymography;
Buffers; Electrophoresis, Polyacrylamide Gel; Endopeptidases; Glycine; Protease Inhibitors; Proteins;

Staining and Labeling; Tromethamine; Glycine max

Year: 2004

Source title: Analytical Biochemistry

Volume: 324

Issue: 2

Page : 237-240

Cited by: 10

Link: Scorpus Link

Chemicals/CAS: aprotinin, 11004-21-0, 12407-79-3, 50936-63-5, 52229-70-6, 58591-29-0, 9050-74-2,
9075-10-9, 9087-70-1; collagenase, 37288-86-1, 39433-96-0; methane, 74-82-8; papain, 9001-73-4; pepsin
A, 9001-75-6; pepstatin, 26305-03-3, 39324-30-6; proteinase inhibitor, 37205-61-1; proteinase, 9001-92-7;


http://www.scopus.com/inward/record.url?eid=2-s2.0-0346992129&partnerID=40&md5=dc3bf235e79c3f816eb6819ce7312a1d

soybean trypsin inhibitor, 9078-38-0; trypsin, 9002-07-7; Buffers; Endopeptidases, EC 3.4.-; Glycine, 56-
40-6; Protease Inhibitors; Proteins; tricine, 5704-04-1; Tromethamine, 77-86-1

Correspondence Address: Katunuma, N.; Institute for Health Sciences, Tokushima Bunri University,

Yamashiro-cho, Tokushima City, Tokushima 770-8514, Japan; email: katunuma@tokushima.bunri-u.ac.jp
ISSN: 32697

CODEN: ANBCA

DOI: 10.1016/5.ab.2003.09.033

PubMed ID: 14690687

Language of Original Document: English

Abbreviated Source Title: Analytical Biochemistry

Document Type: Article

Source: Scopus
Authors with affiliations:

1.

Le, Q.T., Institute for Health Sciences, Tokushima Bunri University, Yamashiro-cho, Tokushima City, Tokushima 770-8514,

Japan, Biotechnology Center, Vietnam National University, Hanoi 144 Xuan Thuy-Cau Giay, Hanoi, Viet Nam

2. Katunuma, N., Institute for Health Sciences, Tokushima Bunri University, Yamashiro-cho, Tokushima City, Tokushima 770-
8514, Japan

References:

1. Bushell, G.R., Ghosh, P., Hanspal, J.S., Detection of protease inhibitors using substrate-containing sodium dodecyl sulfate-

10.

polyacrylamide gel electrophoresis (1983) Anal. Biochem., 132, pp. 288-293

Herron, G., Michael, S., Banda, J., Clark, J., Gavrilovic, J., Werb, Z., Secretion of metalloproteinases by stimulated capillary
endothelial cells (1986) J. Biol. Chem., 261, pp. 2814-2818

Seidl, D.S., Jaffe, W.G., Gonzalez, E., Callejas, A., Microelectrophoretic method for the detection of proteinase inhibitors
(1978) Anal. Biochem., 88 (2), pp. 417-424

Michcaud, D., Cantin, D., Raworth, A., Vrain, Assessing the stability of cystatin/cystein complex using denaturing gelatin-
polyacrylamide gel electrophoresis (1996) Electrophoresis, 17, pp. 74-79

Schagger, H., Von Jagow, Tricine-sodium dodecyl sulfate-polyacrylamide gel electrophoresis for the separation of protein in
the range from 1 to 100 kDa (1987) Anal. Biochem., 166, pp. 368-379

Marcelo, F., Claudia, L., Electrophoretic analysis (Tricine-SDS-PAGE) of bovine caseins (2002) Acta Farm. Bonaerence, 21,
pp- 57-60

Laemmli, U.K., Cleavage of structural protein during the assembly of the head of bacteriophage T4 (1970) Nature, 227, pp.
680-685

Ohashi, A., Murata, E., Yamamoto, K., Majima, E., Sano, E., Le Q., T., Katununma, N., New functions of lactoferrin and
beta-casein in mammalian milk as cysteine protease inhibitors (2003) Biochem. Biophys. Res. Commun., 306, pp. 98-103

Isemura, S., Saitoh, E., Ito, E., Isemura, M., Sanada, K., Cystatin S: A cysteine proteinase inhibitor of human saliva (1984) J.
Biochem. (Tokyo)., 96, pp. 1311-1314

Wojnar, P., Vant Hof, W., Merschak, P., Redl, B., The N-terminal part of recombinant human tear lipocalin/von Ebner's
gland protein confers cysteine proteinase inhibition depending on the presence of the entire cystatin-like sequence motifs

(2001) Biol. Chem., 382 (10), pp. 1515-1520



