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Finnzymes’ Direct PCR approach allows amplification of DNA directly from different types of 
starting materials without prior DNA purification. The Phire® Plant Direct PCR Kit is a complete set of 
optimized reagents and sampling tools developed especially for plant PCR. Based on unique protein 
fusion technology, this kit combines a specially engineered DNA polymerase with buffers that have 
been optimized for PCR using plant material as a template. Here we present results obtained with 
the kit using a variety of plant tissues as starting materials, including leaves, seeds and flowers. When 
these Direct PCR protocols are combined with Finnzymes’ Piko® Thermal Cycler and UTW® reaction 
vessels, results can be obtained in as little as 40 minutes.

Introduction
DNA extraction and purification from various plant sources requires large amounts of sample material, 
and adds time and expense to PCR protocols, as well as increasing the risk of cross contamination 
and human error. The Phire Plant Direct PCR Kit is designed especially for plant samples; pieces of 
leaves, seeds and flowers, or punches from FTA® Cards on which material of interest has been stored 
may be added directly to the PCR reaction with excellent results. In addition, only a very small 
sample (0.5 mm leaf punch, for example) is enough for the assay. 
  For situations where a larger sample of tissue is used, or when multiple PCR reactions are to be 
run from a single sample, we have developed a suitable dilution protocol employing a brief pre-
incubation in an optimized dilution buffer. An aliquot of the sample in buffer can be used directly in 
PCR reactions.
   For the direct protocol, the Harris Uni-Core™ puncher was used to obtain consistently-sized 
samples. The Phire Plant Direct PCR Kit also includes a pair of universal control primers that work 
with a large variety of plant species. All protocols were run on Finnzymes’ High Performance Piko 
Thermal Cycler and UTW plates and tubes. This integrated system allows consistent results to be 
obtained in the shortest possible times.

Conclusions

1.	 The unique properties of the polymerase and optimized reagents of the Phire Plant Direct PCR Kit 
enable Direct PCR protocols not feasible with conventional enzymes

2.	 Only a very small sample is required for robust Direct PCR protocols. The Harris Uni-Core puncher 
is an excellent tool to obtain consistent small samples.

3.	 The dilution protocol is especially convenient when multiple PCR reactions are performed from a 
single sample, or when larger samples (e.g. 2 mm punch discs) are to be used without further sample 
manipulation. Finnzymes has developed an optimized dilution buffer for plant samples.

4.	 Using Piko Thermal Cycler and UTW vessels ensures uniform results with the fastest possible protocols.

5.	 The Phire Plant Direct PCR Kit may also be used to detect some species of fungi. Updated list of 
tested plants available at www.finnzymes.com/directpcr.

Finnzymes’ fusion protein technology enables Direct PCR protocols 
previously impossible      
Finnzymes’ Phusion® and Phire® DNA Polymerases have been engineered to contain a unique thermostable 
double-stranded DNA binding protein. This domain mimics the action of known cis-acting processivity 
enhancers such as PCNA, and empowers these polymerases with unprecedented speed as well as tolerance 
to a wide range of inhibitors. The unique properties of these polymerases allow robust amplification of 
DNA directly from a wide variety of source materials.

Piko® Thermal Cycler and UTW® Vessels: best results in the least 
amount of time 
Finnzymes’ Piko Thermal Cycler has been designed to deliver optimal performance in the smallest 
instrument available. When combined with UTW (ultra-thin walled) plates and tubes, Direct PCR protocols 
-from sample collection to completed PCR- can be obtained in less than 30 minutes.
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Materials and Methods

Figure 3. Punches (1 mm) from FTA Gene Saver Cards were 
placed directly in 50 µl PCR reactions and amplified using 
universal plant mitochondria specific primers, producing 1.0-
1.8 kb products. 

Figure 5. Amplification of fungal DNA from plant roots. Roots from spruce trees 
(0.5 mm to 1 mm in length) were placed directly in 50 µl PCR reactions containing 
primers specific for a 1.0 kb target of the fungus Cenococcum. Product of correct 
size was cleanly amplified over a range of input sample quantities. M size marker,  
− negative control with no template DNA. 

All protocols and experimental materials 
are fully described on the Finnzymes 
Direct PCR web pages at www.finnzymes.
com/directpcr. The basic steps of these 
protocols are shown in the workflow 
schematic on the left. Briefly, for Direct 
PCR protocols, a 0.35 or 0.5 mm disc 
of tissue was removed using a Harris 
Uni-Core punch and placed directly in 
reaction vessel, along with 20-50 µl of 
PCR mix. An initial 5-minute incubation 
step at 98°C was included to release DNA, 
followed by an optimized fast protocol. 

For samples on storage cards, direct PCR with 1 mm punches were used with reaction volume 
of 50 µl. For dilution protocols, a small piece of tissue, e.g. a 2 mm disc of tissue was crushed in  
20-50 µl of the dilution buffer and centrifuged. Subsequently, the supernatant (0.5 to 2 µl) was used 
as template for PCR. 
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Figure 1. Direct PCR from 0.5 mm leaf disks. A Harris Uni-Core tool was used to 
punch 0.5 mm disks from leaves of maize, tomato and Arabidopsis plants. The 
punches were then placed directly into 20 µl PCR reactions. Mitochondrial (maize) 
or genomic (tomato and Arabidopsis) targets of 1.8 to 3.5 kb were amplified using 
the Phire Plant Direct PCR Kit (3-step protocol, 40 cycles, as recommended in the kit 
manual) using a 24-well Piko Thermal Cycler and UTW 8-tube strips. Overall protocol 
time varied from 50 min to 1 h 23 min depending on amplicon length. M size marker, 
+ purified DNA control, − negative control with no template DNA.
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Figure 2. Direct PCR of a 1.8 kb fragment of the genomic SamDC gene from tomato 
seeds. Fragments of tomato seeds were obtained using a scalpel as described in the 
kit manual. Briefly, for the direct protocol, seeds were dehulled and various sized 
fragments were placed directly into a 20 µl PCR reaction. For the dilution protocol, a 
larger seed fragment was placed in 20 µl of Dilution Buffer and incubated 3 minutes 
at room temperature. The sample was centrifuged and 0.5 µl of the supernatant used 
in a 20 µl PCR reaction directly, or diluted 10 or 100 fold, and then used as template. 
M size marker, + purified DNA control, − negative control with no template DNA.
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Figure 4. Comparison of standard Phire Reaction Buffer with Phire Plant PCR Buffer. 
Arabidopsis leaf punches of various diameters (0.35-0.75 as shown in figure) were 
placed directly into 20 µl PCR reactions and a 4.5 kb genomic fragment of the PRP39 
gene was amplified according to the recommended protocol. The reaction buffer 
optimized for plant samples allows greater amounts of tissue to be placed in the 
reaction without inhibition of PCR. M size marker, + purified DNA control, − negative 
control with no template DNA. 
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1 = Maize (husk)
2 = Snap Dragon (petal)
3 = Dalia Purple (petal)
4 = Dalia Pink (petal)
5 = Pea (leaf)
6 = Bean (leaf)
7 = Tomato (leaf)
8 = Dalia Red (petal)
9 = Dalia Yellow (petal)
10 = Negative control
11 = Arabidopsis (leaf)
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