VELOCITY DNA Polymerase

Storage and stability:
The VELOCITY is shipped on Dry/Blue Ice. All kit components should be stored at -20°C upon
receipt. Excessive freeze/thawing is not recommended. When stored under optimum conditions,

the reagents are stable for a minimum of 12 months from date of purchase.

Shipping: On Dry/Blue Ice

Catalog numbers

Unit definition: One unit is defined as the amount of enzyme that incorporates 10nmoles of

Exp. Date: See vial BIO-21098 : 250 Units

Batch No.: See vial BIO-21099 : 500 Units

Concentration: 2u/pl

dNTPs into acid-insoluble form in 30 minutes at 72°C.

VELOCITY Storage Buffer: 10mM Tris-HCI, pH 8.0, 100mM KCI, 0.1mM EDTA, 1mM DTT,
glycerol and stabilizers

Safety precautions:
Harmful if swallowed. Irritating to eyes, respiratory system and skin. Please refer to the material

safety data sheet for further information.

BIOLINE o
Store at —20°C Notes
This product insert is a declaration of analysis at the time of manufacture.
A Meridian Life Science® Company Research Use Only.
Description

VELOCITY is a fast, proofreading DNA polymerase from archaeal origin which generates blunt-ended amplicons. Its high thermostability
combined with its 5’-3' DNA polymerase and 3’-5’ proofreading exonuclease activities makes VELOCITY an ideal enzyme for all PCR
applications. Indeed, VELOCITY possesses an error-rate of 4.4 x 107, providing a 50-fold higher fidelity than Thermus aquaticus DNA
polymerase (determined using an adapted rpsL fidelity assay, Mo J.Y. et al., J. Mol. Biol. 1991; Fujii. S. et al., J. Mol. Biol. 1999). In
addition, owing to its enhanced processivity, VELOCITY exhibits not only high amplification rates up to 66 bp/s (equivalent to 15s/kb), but

also results in higher yields than most commercially available enzymes.

Components
Product Name 250 Units 500 Units
VELOCITY DNA Polymerase 125ul 250l
5x HI-Fi Buffer (contains 10mM Mg?") 2 x 1.5ml 4 x 1.5ml
50mM MgCl, Solution 1x1.2ml 1x1.2ml
DMSO 1x1.25ml 1x1.25ml

General Considerations and Optimization

The optimal conditions will vary from reaction to reaction and are
dependent on the system used. Each parameter has to be adjusted
individually and some optimization may be required.

dNTP:

For optimal results we recommend using Bioline ultra pure dNTPs in a
balanced mix. We recommend a final concentration of 250uM each. Do
not use dUTP or dITP

Mg?*:

The optimal Mg2+ concentration depends on the dNTP concentration
used. Since a 1:2 ratio (dNTP:Mg?") is usually optimal, we recommend a
final Mg2+ concentration of 2mM, but some optimization may be
necessary, especially if using dNTP concentration higher than the
recommended one. Indeed, a non-optimal concentration of Mg®" leads to
inefficient ANTP incorporation by the DNA polymerase. Since Mg2+ is also
able to bind to DNA, an excess of Mg?" in the reaction will promote
secondary structure elements and increase non-specific primer binding
leading to non-specific products. Alternatively, too low a concentration will
decrease the reaction yield.

Please note that the reaction buffer already provides 2mM Mg?" (final concentration).

Enzyme:

We recommend a range of 0.25-2.0 Units of VELOCITY in a 50ul
reaction. We suggest to start with the lowest concentration and not to
exceed 2u/50pl.

Buffers and DMSO:

The default buffer is 5x Hi-Fi Buffer and has been designed to give high
yield and fidelity for the majority of standard templates, however we would
recommend the addition of 3% DMSO (final concentration) for optimal
performance.

VE10.10a

For difficult templates such as genomic DNA or those possessing high-GC
-content or complex structural organisation, a higher concentration of
DMSO could be advantageous. We would recommend doing a titration up
to 10% DMSO, however in this case the annealing temperature should be
reduced since DMSO decreases the melting point of primers by up to 5°C.

Primers:

Forward and reverse primers are generally used at the final concentration
of 0.2-0.6uM each. We recommend as a starting point, to use 0.4uM final
concentration (i.e. 20pmol of each primer per 50ul reaction volume). Too
high primer concentration can reduce the specificity of the priming,
resulting in non-specific products.

Template:

The amount of template in the reaction depends mainly on the type of
DNA used. For templates with low secondary structural complexity such
as plasmid DNA or A Genomic DNA, we recommend using 50pg-10ng
DNA per 50ul reaction volume. For templates >5kb and genomic DNA we
recommend a starting amount of 200ng DNA per 50l reaction, this can
be varied between 5ng-500ng. Furthermore, it is important to avoid, where
possible, using template re-suspended in EDTA-containing solution (e.g.
TE buffer) since EDTA chelates free Mg?*.

Initial denaturation: This step is important to completely denature the
template in order to allow primers to bind specifically to the single-
stranded DNA. We recommend performing the initial denaturation at 98°C
for 2 min. Although these conditions will be enough for most of the
templates, it is possible to increase the initial denaturation time to up to 5
min for very complex templates such as chromatin.

Annealing temperature:

The annealing temperature depends upon the primers’ sequences and is
usually 2-5°C below the lower Tm of the pair. We recommend starting with
a 55°C annealing temperature and if necessary to run a temperature
gradient to determine the optimal annealing temperature.

Extension temperature and time:

The extension step should be performed at 72°C. The extension time
depends on the length and type of the product to be amplified. Owing to
the high processivity of VELOCITY, an extension time of 15s/kb can be
used for low-complexity templates such as lambda genomic DNA or
plasmid DNA. For templates with complex secondary structure such as
human genomic DNA, we recommend using 30s/kb.

Since the length of the amplicon is also an important parameter, we also
recommend using 15s/kb for amplicons <5kb. For longer amplification,
increase up to 1 min/kb the extension time.
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Standard Protocol

The following protocol given here is for a standard 50ul reaction and can Owing to VELOCITY DNA polymerase's inherent 3'-5' exonuclease
be used as a starting point for reaction optimization. The following activity, the enzyme must be added last to a reaction in order to prevent
reagents, once thawed, are kept on ice and mixed as described in a primer degradation.

nuclease-free microcentrifuge tube.

PCR reaction setup: Standard cycling conditions:
100mM dNTP Mix 0.5ul Initial denaturation 98°C 2 min
Template as required Denaturation 98°C 30s
Primers 20uM each 1l Annealing 50-68°C 30s 25-35
Enzyme 1ul Extension 72°C 15-30s /kb
DMSO (if required) (1.5 ul) (F;gf}loﬁ’:ﬁnsm 72°C 4-10 min 1
Water (ddH,0) up to 50pl

Troubleshooting guide

Problem Possible Cause Recommendation

Missing component - Check mix set-up and volumes used

- Check the aspect and the concentrations of all components as well as the storage

Defective component conditions. If necessary test each component individually in control reactions

Enzyme concentration too low -Increase enzyme quantity to up to 2U/50pl reaction

- Decrease the annealing temperature

No PCR product . N . - Run a temperature gradient to determine the optimal annealing temperature
Cycling conditions not optimal

- Increase the extension time, especially if amplifying long target

- Increase the number of cycles

Not enough Mg** - Increase the MgCl, concentration in 0.5mM increments

- Increase the denaturation time

Difficult template - Add DMSO. We recommend starting with 3% final concentration and if necessary
increasing it up to 10%

Excessive cycling - Decrease the number of cycles

Extension time too long - Decrease the extension time

- Increase the annealing temperature

Annealing temperature too low - Titrate DMSO from 3% to 10% (final concentration)

Smearing or Non

Specific products | 145 much enzyme - Decrease enzyme concentration

Primer concentration too high - Decrease primer concentration

- Replace each components in order to find the possible source of contamination

Contamination - Set-up the PCR reaction and analyze the PCR product in separated areas.

Bioline Ltd Bioline USA Inc. Bioline GmbH Bioline (Aust) Pty. Ltd
UNITED KINGDOM USA GERMANY AUSTRALIA

Tel: +44(0)20 8830 5300 Tel: +1 508 880 8990 Tel: +49(0)33 7168 1229 Tel: +61 (0)2 9209 4180
Fax: +44 (0)20 8452 2822 Fax: +1 508 880 8993 Fax: +49 (0)337168 1244 Fax: +61 (0)2 9209 4763

VE10.10a Website: www.bioline.com/ email: info@bioline.com



	VELOCITY DNA Polymerase



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 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

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /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

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



