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100 rxns
Expiry Date ___

COMPONENTS OF THE PRODUCT

#F-160S #F-160L

Component 250 rxns x 20 uL | 1250 rxns x 20 pL
100 rxns x 50 yL_| 500 rxns x 50 yL

2X Phire Plant
Direct PCR Master 2x125mL | 10x1.25mL
Mix
Dilution Buffer 5mL 2x125mL
Control Primer Mix
(25 uM each) 40l 40l
plater, nuclease- | ax1.25mL | 10x1.25mL
ree
0’GeneRuler
Express DNA 100 appl. (50 pg)
Ladder

Storage

Upon arrival, store the components at -20 °C. The
Dilution Buffer can also be stored at 4 °C once it is
thawed.
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1. Introduction

Thermo Scientific™ Phire™ Plant Direct PCR Master
Mix is designed to perform PCR directly from different
plant material without prior DNA purification: fresh plant
leaves and seeds, plant material stored at 4 °C or
frozen, plant material stored on commercially available
cards such as Whatman® 903 and FTA® Cards. A list
of plant species tested with this Master Mix is available
at www.thermoscientific.com/directper.

The Master Mix contains premixed gel loading dye,
which allows direct loading of PCR products on the gel.
The loading dye in the Master Mix does not interfere
with PCR performance and is compatible with
downstream applications such as DNA sequencing,
ligation and restriction digestion.

2. Important Notes

o A more detailed protocol available at
www.thermoscientific.com/directper

o Primer annealing temperatures for Phire are
different from many common DNA polymerases
(such as Taq DNA polymerases). Read Section
6.2 carefully.

e Use the Dilution & Storage protocol for difficult
samples, long amplicons, and when you need
multiple PCR reactions from the same sample.

e Samples in Dilution Buffer can be stored for up to
8 weeks at different temperatures (-20 °C, 4 °C and
room temperature) before using in PCR.

3. Guidelines for PCR

Before starting read all Important notes (Section 2) and
Sample handling guidelines (Section 4). Thaw, mix and
spin down all solutions, keep on ice. The PCR setup can
be performed at room temperature.

Table 1. Pipetting instructions

Final
Component 20 pL rxn 50 pL rxn conc.
2X Phire Plant Direct
PCR Master Mix 1ouL BuL X
Primer A XL XL 0.5uM
Primer B XL XpL 0.5uM
Plant tissue
Direct Protocol 0.5 mm punch/
sample of seed
Dilution & Storage
Protocol 0.5uL 1.25 UL
H0 add to 20 puL| addto 50 pL
*50 L reaction volume is recommended for Direct Protocol.
Table 2. Recommended cycling protocol
2-step 3-step
Cycle step Cycles
Temp.| Time |Temp.| Time
Iital ~ |ggec| smin |98°C| 5min |
denaturation
Denaturation| 98 °C 5s 98 °C 5s
Annealing - - X°C 5s
(see 6.2)
Extension | 72°C [20s<1kb|72°C [20s <1 kb| 35-40
(see 6.3) 20 slkb > 20 slkb >
1kb 1kb
Final 72°C| 1min |72°C| 1min 1
Extension 4°C hold 4°C hold

Gel electrophoresis

2X Phire Plant Direct PCR Master Mix contains a
premixed gel loading dye. After PCR samples can be
directly loaded on the electrophoresis gel for analysis.

Positive control reaction with purified DNA
When optimizing the direct PCR protocal, it is

recommended to perform a positive control with purified
DNA to ensure that the PCR conditions are optimal. If
the positive control with purified DNA fails, the PCR
conditions should be optimized until the control PCR
gives a desired result.

Negative control

It is recommended to use a no-template control with all
direct PCR assays to control contamination. To monitor
the efficiency of cleaning the sampling tool, the cleaned
tool can be dipped into the negative control sample. A
second negative control performed without dipping the

sampling tool is recommended to control for other
sources of contamination.

4. Guidelines for Sample Handling

To obtain small and uniform samples, we recommend
using 0.35 - 0.50 mm diameter puncher. If the puncher
is to be reused, it is very important to clean the cutting
edge properly to prevent cross-contamination between
samples. Use 2% NaClO solution for cleaning and cross
contamination prevention.

Other ways to take a sample is by cutting with scalpel to
obtain 0.35 - 0.50 mm sample. Scalpel must be cleaned
properly to prevent cross-contamination between
samples.

4.1. Plant leaves

Direct protocol: Take a sample from the plant of
approximately this size (), corresponds to 0.5 mm
punch disc. Place the disc directly into the PCR reaction
(50 pL volume). It is recommended to eject the disc into
a liquid, rather than onto the wall of an empty tube.
Make sure that you see the sample disc in the solution.
We recommend using young leaves. Fresh plant
material is the best choice, however plant material
stored at 4 °C, frozen, or on cards such as Whatman
903 or FTA can also be used (see section 4.3). For long
fragments or difficult samples with direct protocol, a
smaller 0.35 mm punch disc may give more robust
results.

Dilution & Storage protocol: As with the direct
protocol, young leaves are recommended. Take one
small leaf or a piece of a leaf (e.g. a punch
approximately 2 mm in diameter) and place it in 20 L of
Dilution Buffer. Crush the leaf sample with a pipette tip
by pressing it briefly against the tube wall. If larger
amount of leaf tissue is used (do not exceed 1 mg),
increase the volume of the Dilution Buffer to 50 pL. After
crushing the leaf, the solution should be greenish. Spin
the plant material down, and use 0.5 L of the
supernatant as a template in a 20 uL PCR reaction. The
required volume of the supernatant may vary depending
on the plant material used and the volume used for the
dilution.



4.2. Plant seeds

Direct protocol: Using a clean scalpel, remove the
seed coat and cut a small sample of the seed
(approximately the size of this dot ¢). Place the sample
directly into the PCR reaction (50 pL in volume). Note
that it is recommended to use dehulled seeds. For very
small seeds (such as Arabidopsis), use 1-2 whole
seeds and place them directly into the PCR reaction.

Dilution & Storage protocol: Cut a small sample of
the dehulled seed by using a scalpel (approximately the
size of this dot () and place it directly into 20 L of
Dilution Buffer. Briefly vortex the tube and incubate at
room temperature for 3 min. Make sure that the seed
sample is covered with Dilution Buffer. Spin briefly and
use 0.5 pL of the supernatant as a template for a 20 pL
PCR reaction.

4.3. Plant material stored on commercially available
storage cards, e.g. Whatman 903 and FTA Cards
Direct protocol: Take 0.5 mm punch disc from the
sample on the storage card. Place the disc directly into
a 50 L PCR reaction. For amplifying long fragments or
difficult samples, a 0.35 mm punch disc may give more
robust results.

5. Notes about reaction components

5.1. 2X Phire Plant Direct PCR Master Mix

2X Phire Plant Direct PCR Master Mix has been
optimized for Direct PCR from variety of plant tissues. It
contains the dNTPs and provides 1.5 mM MgCl2
concentration in the final reaction. It also includes a
density reagent and two tracking dyes for direct loading
of PCR product on a gel. The Master mix employs Phire
Hot Start I| DNA Polymerase, that possesses the
following activities: 5'—3" DNA polymerase activity and
aweak 3'—5" exonuclease activity. When cloning DNA
fragments amplified with Phire Hot Start Il DNA
Polymerase blunt end cloning is recommended. If TA
cloning is required, it can be performed by adding dA-
overhangs to the blunt PCR product with Tag DNA
Polymerase, (protocol available at
www.thermoscientific.com/pcrcloning).

5.2. Dilution Buffer

The Dilution Buffer has been optimized to release DNA
from a wide variety of different sample materials such as
plant leaves and seeds. This buffer is also suitable for
storing the DNA sample up to 8 weeks at +4 °C or room

temperature. For long term storage keep at -20 °C.
Before storage it is recommended to transfer the
supernatant into a new tube.

6. Notes about cycling conditions

6.1. Initial denaturation

In Direct PCR the initial denaturation step is extended
to 5 minutes to allow the lysis of cells to make genomic
DNA available for PCR.

6.2. Primer annealing

Note that the optimal annealing temperature for Phire
Hot Start || DNA Polymerase may differ significantly
from that of Tag-based polymerases. Always use the
Tm calculator and instructions at
www.thermoscientific.com/pcrwebtools to determine the
Tm values of primers and optimal annealing
temperature. As a basic rule, for primers > 20 nt, anneal
for 5 seconds ata Tm +3 °C of the lower Tm primer. For
primers < 20 nt, use annealing temperature equal to the
Tm of the lower Tm primer. In some cases, it is
beneficial to use a temperature gradient to find the
optimal annealing temperature for each template-primer
pair combination. The annealing gradient should extend
up to the extension temperature (two-step PCR). Two-
step cycling without an annealing step is recommended
for high-Tm primer pairs (Tm at least 69-72 °C).

6.3 Extension

The extension is performed at 72 °C. The
recommended extension time is 20 seconds for
amplicons <1 kb, and 20 s/kb for amplicons >1 kb.

7. Control reactions

7.1. Direct PCR control reaction using the control
primer mix

We recommend performing direct PCR control reactions
with both direct and Dilution & Storage protocols using
the control primers supplied with this Master Mix. As a
template, use the same plant material as in the actual
experiment. If the PCR using control primer mix is not
working, the plant sample may not be suitable for direct
PCR. Control primers are supplied as a mix of primers
in H20 that amplify a 297 bp fragment of a highly
conserved region of chloroplast DNA'. The control
primer mix has been validated with a large number of
species (refer to the list of tested plants at
www.thermoscientific.com/directpcr). Each primer
concentration is 25 PM.

Primer #1 (20-mer)

5- AGTTCGAGCCTGATTATCCC -3’
Melting point: 62.4 °C

Primer #2 (20-mer)

5- GCATGCCGCCAGCGTTCATC -3’
Melting point: 75.5 °C

Table 3. Pipetting instructions for control reactions.

Component 20 pL rxn

2X Phire Plant Direct PCR 10 ul

Master Mix H

Control primer mix 0.4 puL

Plant tissue

Direct protocol 0.35 mm punch/

sample of seed

Dilution & Storage protocol | 0.5 uL supernatant

H20 add to 20 pL
Table 4. Cycling instructions for control reactions.
Cycle step Temp. Time Cycles
Initial denaturation | 98 °C 5min 1
Denaturation 98 °C 5s
Annealing 62 °C 5s 40
Extension 72°C 20s
' . 72°C 1 min
Final Extension +4°C hold 1
CERTIFICATE OF ANALYSIS

Performance in PCR is tested by the amplification of
7.5 kb fragment from human genomic DNA.
Absorption measured at 424 nm and 614 nm.

Quality authorized by: @f Jurgita Zilinskiene

REFERENCES
1. Demesure B. et al. (1995) Molecular Ecology 4:
129-131.

TROUBLESHOOTING

To optimize Direct PCR three key steps have to be
considered: dilution protocol, sample size and optimal
primer annealing temperature.

Troubleshooting information is available in the extended
version of the protocol. See
www.thermoscientific.com/directpcr for more details.

NOTICE TO PURCHASER:

o Use of this product is covered by US Patent No. 6,127,155.
The purchase of this product includes a limited, non-
transferable immunity from suit under the foregoing patent
claims for using only this amount of product for the
purchaser’s own internal research. No right under any other
patent claim, no right to perform any patented method and
no right to perform commercial services of any kind,
including without limitation reporting the results of
purchaser's activities for a fee or other commercial
consideration, is conveyed expressly, by implication, or by
estoppel. This product is for research use only. Diagnostic
uses under Roche patents require a separate license from
Roche. Further information on purchasing licenses may be
obtained by contacting outlicensing@lifetech.com or Out
Licensing, Life Technologies Inc., 5791 Van Allen Way,
Carlsbad, California 92008.

o The purchase price of this product includes a limited, non-
transferable license under U.S. and foreign patents owned
by BIO-RAD Laboratories, Inc., to use this product. No other
license under these patents is conveyed expressly or by
implication to the purchaser by the purchase of this product.

LIMITED USE LABEL LICENSE: Internal Research and
Development Use Only.

The purchase of this product conveys to the buyer the limited,
non-exclusive, non-transferable right (without the right to resell,
repackage, or further sublicense) to use this product for internal
research and development purposes. No other license is
granted to the buyer whether expressly, by implication, by
estoppel or otherwise. In particular, the purchase of the product
does not include or carry any right or license to use, develop,
or otherwise exploit this product commercially and no rights are
conveyed to the buyer to use the product or components of the
product for purposes including but not limited to provision of
services to a third party, generation of commercial databases
or clinical diagnostics. This product is sold pursuant to
authorization from Thermo Fisher Scientific and Thermo Fisher
Scientific reserves all other rights. For information on
purchasing a license for uses other than internal research and
development purposes, please contact
outlicensing@lifetech.com or Out Licensing, Life Technologies
Inc., 5791 Van Allen Way, Carlsbad, California 92008.

PRODUCT USE LIMITATION

This product is developed, designed and sold exclusively for
research purposes and in vitro use only. The product was not
tested for use in diagnostics or for drug development, nor is it
suitable for administration to humans or animals. Please refer
to www.thermoscientific.com/onebio for Material Safety Data
Sheet of the product.

© 2015 Thermo Fisher Scientific, Inc. Al rights reserved.
Whatman, FTA and 903 are trademarks of GE Healthcare and
its subsidiaries. All other trademarks are the property of
Thermo Fisher Scientific Inc. and its subsidiaries.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


