
 

Bionanocapsule-ZZ 
Product #: BCL-DC-002 

BACKGROUND 
The BNC-ZZ is a type of bionanocapsule (hepatitis B virus surface antigen expressing hollow 

nano-particle) that can easily bind with desired antibodies by simple mixing, and developed for the 
purposes that 1) recognition and delivery of desired cells using the specificity of antibody against 
cell surface antigen such as receptors, and 2) easy-to-use detection tool of antigen-antibody 
complexes. 

Basic type of BNC (BNC-L) is composed of L-protein of hepatitis B virus surface antigen which is 
floating on the particle made from lipid bi-layer. The BNC itself has ability to deliver its content 
into cytoplasm. Among three regions of L-protein, BNC-ZZ expresses zz-tag amino acids sequence in 
Pre-S1 region, the outmost region. Because zz-tag binds Fc region of antibodies, BNC-ZZ can binds 
to antibodies without affecting the antigen recognition site.  

Thus, BNC-ZZ can be used for, depending on the antibody used, cell-specific DNA delivery in vitro, 
detection of antigen-antibody complex by using pre-labeled BNC-ZZ, and other applications. 

 

Source:  Yeast（Saccharomyces cerevisiae） 
Appearance:  Lyophilized white powder 
Structure: Nano size articles having a protein floating in lipid bilayer. The protein contains zz-tag 

which binds to FC region of antibodies. The mean particle size is 40 to 50nm as 
determined dynamic light scattering methods (20 nm as determined by electron 
microscopy). 

Content:  100 µg  (dissolving instruction : added 500µL of water to 100 µg of lyophilized powder, 
that makes antigen concentration of 0.2 mg/mL in HEPES (10 mM HEPES、100mM NaCl, pH 
7.2 - 7.4) containing 1% sucrose. 

Protein purity: over 95 % (see SDS-PAGE data) 
Storage: -20°C (stable for over 6 years) 
Application notes: 1. Cell specific transfection for DNA and others 

2. Detection probe for antigen-antibody complex. For example,  as a 
replacement of the secondary antibody in various systems, such as 
western blotting and ELISA.  

References: 1. J Control Release, 2007, 122(2):159-64 
 2. J Biochem, 2008, 144(6):701-7 
 
1. Structure 
 
 
 
 
 
 
 
 
 
2．Antibody-specific cellular transfection by DNA. 

Mehods:  Plasmid DNA was first mixed with a cationic liposome to form a DNA-liposome complex. The 
DNA-liposome complex was then mixed with BNC-ZZ to make a DNA-liposome-BNC-ZZ 
complex. To the complex, anti-EGFR antibody (mouse monoclonal) was mixed to form the 
transfection complex. The complex was applied on Gli36 cells (a glial cell line, expressing 

Fig 1. Structure of BNC-ZZ Fig. 2 SDS-PAGE with silver stain 
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abundant EGFR on the cell surface), and GFP expression was observed 72 hrs after application.  
Result:    As seen in below photos, GFP expression was seen in cells applied the complex attached with 

EGFR antibody-attached complex, but not with no antibody. 
 

BNC-ZZ-liposome complex     BNC-ZZ-liposome complex 
+ anti EGFR antibody        - anti EGFR antibody 

 
 
 
 
 
 
 
 

Fig. 3.  Antibody-specific cellular transfection of DNA (GFP) into Gli36 cells using BNC-ZZ. 
 

Note: A similar antibody-specific transfection was succeeded in PC-12 with NGFR, MDA-MB453 with EGFR, 
A431 with FGFR and others. To achieve the antibody-specific transfection using BNC-ZZ, the choices of 
liposome and antibody species, and the composition ratio of BNC, liposome and antibody are critical. So 
to get better result, we strongly recommend taking screening processes to optimize these factors.  

 
3．Simultaneous and multiple detection of proteins using fluorescent-labeled BNC-ZZ 

Mehods:  Four types of protein were separated by SDS-PAGE, and transferred to membrane from the gel.  
BNC-ZZ was separately labeled with 4 types of Cy dyes, and each Cy dye-labeled BNC-ZZ was 
incubated with one of the four antibodies that binds to the proteins. Thus, each fluorescent labeled 
BNC-ZZ forms a fluorescent probe that recognizes one of the four proteins. The protein-transferred 
membrane was simultaneously incubated with all the four types of probes in the same buffer. The 
Cy dye was detected using fluorescent detector at wavelengths corresponding to each Cy dye and 
graphically merged.  

Result:    As seen in below photos, four proteins (vimentin, GST, tublin, and actin) can be immuno-stained 
simultaneously without using second antibodies. The system has also an great advantages since 
same type of antibody, such as mouse IgG1, can be used for detecting multiple proteins.  

 
 

 

 

 

 

 

 

 

 

Fig. 4. Simultaneous and multiple color WB using BNC-ZZ 

 

Note: For performing this detecting system a kit is available on request. The kit is composed of 
BNC-ZZ (pre-labeled, or user labeld), blocking agents, and a detailed protocol. 

 

Beacle Inc. 
Kyoto, Japan 
E-mail: technical-support @beacle.com 
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 MergeCy2 Cy5 Cy7Cy3
Vimentin GST Tubulin Actin

57 kDa

27 kDa

55 kDa

42 kDa

0
.2

5

mg

0
.5

0
.2

5

0
.5

0
.2

5

0
.5

0
.2

5

0
.5

0
.2

5

0
.5 µg 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


