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ISOLATION, PURIFICATION, AND CHARACTERIZATION
OF HIGHLY ACTIVE PROTEASE FROM Bacillus subtilis-150
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B. Kh. Alimova,1 0. M. Pulatova,1 and N. I. Bozorov?

Many research groups [ 1—4] are currently focusing on microbial proteases because they are used in the pharmaceutical,
food, and cosmetic industries and in the production of protein hydrolysates [5]. Highly purified protease preparations are used
in medicine to prepare diagnostic kits, therapeutic sera, and vaccines and in enzymodiagnostics and enzymotherapy [6]. We
have previously selected the local bacterial strain B. subtilis-150, which produces active protease, and studied the conditions
for active enzyme formation during cultivation of the strain on the optimum nutrient medium [7, 8].

We used fractional salting-out by 20-80% (NH,),S0,, in order to isolate B. subtilis-150 protease enzyme preparation
from culture liquid (CL). This produced different protein fractions with protease activity. Proteins containing up to 65%
(2856 U) of the total (4365 U) protease activity were precipitated simultaneously from CL by 60% saturated (NH,),SO,. The
specific activity of the resulting preparation was 24.60 U/mg whereas the activity was 6.55, 12.34, and 5.60 U/mg for 20, 40,
and 80% saturated (NH,),SO,, respectively.

The results showed that proteins should be precipitated by 60% saturated (NH,),SO, in order to obtain active
B. subtilis-150 protease. This fraction was used for subsequent purification.

Ton-exchange chromatography (IEC) over a column (10 x 250 mm) packed with CM Sephadex C-50F sorbent
(Pharmacia, Sweden) was used to purify the protease. Elution of proteins by phosphate buffer (0.05 M) gave five protein
fractions. The first protein fraction had amylase activity. Protease was eluted in the fifth fraction using a gradient (0.5 M KCI).

The purified protease had specific activity 48 U/mg and 6.1% yield of protein (Table 1).

The homogeneity and molecular weight of the purified protease, 39—40 kDa, was determined by electrophoresis in
PAAG (12%) in the presence of SDS.

The physicochemical and catalytic properties such as temperature and pH optima and the stability and effect of
various metal ions on the enzyme activity were studied in order to characterize the purified protease preparation.

The effect of pH on the activity and stability of the enzyme was studied in the range 3.5—11.5. The results indicated
that the enzyme was most active at pH 8.5 whereas 40-45% of the activity was retained at pH 10.5-11.5.

The effect of temperature on the activity of B. subtilis-150 protease was studied in the range 10-80°C. The enzyme
was highly active at 25-30°C for 30 min and retained 50-60% of the activity at 40°C and 25-30% at 50°C. At 70-80°C, the
enzyme retained only 3—6% of the maximum activity. The maximum stability was observed at low (10-20°C) temperatures,
where the protease retained 100% of its activity.

Several researchers have noted that proteolytic enzymes are metalloenzymes, the active centers of which contains
Ca2" and Mn%" ions [9]. The effect of various metal ions on the activity of B. subtilis-150 protease was studied in order to
confirm this hypothesis. For this, we prepared solutions (1 mM) of the buffer salts and an enzyme solution (1 mg/mL). Figure
1 shows the effect of various metal ions on the enzyme activity. Mn2* and Ca®" ions increased the enzyme activity by 15 and
10%; Na*, 5%; K*, 1%. On the other hand, Co%", Mg2*, Li*, Fe?", Ba%*, Ni2", and Cu2" inhibited the enzyme activity from
24 to 76%.

Thus, precipitation of protease by 60% (NH,),SO, and purification of the enzyme by IEC over CM-Sephadex C-50F
sorbent were used to obtain a purified enzyme preparation of B. subtilis-150 protease. The optimum temperature and pH and
the effect of various metal ions on the activity and stability of the enzyme were found.
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TABLE 1. Preparation of Purified Protease from Bacillus subtilis-150

Protease activity
Purification stage Protein, mg
spec., U/mg total, U yield, %
CL supernatant 500 5.7 2850 100
Precipitation by (NH,),SO4 (60%) 71 22 1796 63
IEC over SM-Sephadex C-50 3.6 48 173 6.1
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Fig. 1. Effect of metal ions on activity of B. subtilis-150 protease activity.

REFERENCES

Nk W=

834

I. M. Gracheva, Technology of Enzyme Preparations [in Russian], Agropromizdat, Moscow, 1987.

Y. Donaghy and A. McKay, J. Appl. Bacteriol., 74, 662 (1993).

R. N. Grebeshova, Prikl. Biokhim. Mikrobiol., 30, N2, 196 (1994).

R. Grebeshova, L. E. Salcedo-Torres, and F. A. Cardenas-Salgado, Actual. Educativa, 7, 35 (1995).

M. D. Pastor, G. S. Lorda, and A. Balatti, Braz. J. Microbiol., 32, 1 (2001).

R. N. Grebeshova, L. E. Salsedo-Torres, and M. A. Idalgo, Prikl. Biokhim. Mikrobiol., 35, 150 (1999).

K. T. Normurodova, K. D. Davranov, Sh. Kh. Nurmatov, A. A. Makhsumkhanov, B. Kh. Alimova, and O. M. Pulatova,

in: Third Moscow International Congress Biotechnology: “Status and Prospects for Development” [in Russian],
Part 1, Moscow, 2005, p. 354.

K. T. Normurodova, Uzb. Biol. Zh., 1-2, 6 (2006).
W. C. A. Nascimento and M. L. L. Martins, Braz. J. Microbiol., 35, 1-2, 91 (2004).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


