
Using rbcL, matK and ITS primers to identify species
Zixiu Liu, Guanghua Cambridge international school

Yiran Lu, Ulink college of Suzhou industrial park
Yupeng Tao, Wuxi No.1 Highschool

Mentor: John Mark Olson.  Xinyue Wang

• Abstract

• Introduction
DNA barcode technology is a molecular identification technology that uses one or several
gene fragments to identify species. Nowadays, the research and application of DNA
barcodes in plant groups are still in its infancy. The ideal barcode sequences should be
accurate and efficient in identifying a lot of closely related species within a single family and
genus. In our experiments, we tried to know which primer is most suitable to identify clover
samples which belong to same genus but different species. And after this experiment, we
can identify different clovers clearly. During the experiments, we used three primers rbcL,
matK and ITS2. Because RbcL is universal. It is also easy to amplify. MatK evolves rapidly,
but it is difficult to amplify and sequence between different clade groups. ITS is suggested
to used as the core DNA barcode in seed plants. When we were collecting plant samples,
we detected that some species of plants on the sign which used to introduce the plant were
different with the species which was shown on the plant identification application “xingse”.
As a result, we also collected these samples and used different primers to identify the real
species of them.

• Method
1.1 DNA extraction
We use silica DNA Isolation method to extract FAW001 to 008 plants sample. The samples
(FAW009 to 012) have already been extracted for us; 009 has been extracted by rapid method,
the others are by silica method.
1.2 PCR
We use 2 ul DNA sample to run PCR with the primers respectively.
1.3 electrophoresis send for sequencing
2% Agarose gel + gel red was used to justify if the sample have been amplified or not. The
result with clear, bright amplification band will be sent for sequencing.

• FAW009-013 are different clover samples. All the samples’ species are 
identified by identification app “xingse”

• Materials

1.4 analysis
Use DNA subway to trim, pair and consensus edit the sequenced DNA. Use BLASTN to choose
species with similar DNA sequence. Use MUSCLE to form DNA barcoding and PHILIP NJ and
ML find the percentage of similarity they shared.

• Result

Figure1.4 The result of rerun matK 
primer PCR amplification

FAW001 Canna indica
FAW002 Rosa chinensis

FAW003 Hydrangea macrophylla
FAW004 Cyccas revoluta

FAW005 Cerasus yedoenis
FAW006 Cinnamomum

FAW007 Rosa chinensis

FAW008 Rosa rugosa

• Discussion
Through the DNA sequencing, we managed to get DNA sequences for the two
target plant which was thought to be mislabeled and analyzed them in DNA
subway, through the blast hits, we managed to determine the genus of the plant
samples. BLAST hits of the rbcL and plant-ITS (the online sequence viewer have
no matK function, so for those sequences only MUSCLE is run) suggests that
sample FAW-001 highly likely belongs to Canna genus, and there’s high possibility
that sample FAW-004 is a species under Cycas genus. Since the scientific names
of the two samples labeled on the signs are respectively Hosta Plantaginea and
Brainea insignis， the assumption that these to plant samples are mislabeled
can be verified. For further verification, DNA sequences for the species labeled
on the sign and shown by identification apps is obtained from GenBank and run
the MUSCLE process with the blast hits and original sample.

Figure1.5 The result of rerun plant-
ITS primer PCR amplification
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Table1 The results of getting DNA sequence from different primers

In the experiment, primers rbcL, matK and ITS were used to identify the species of plant.
According to the experiment, we can distinguish different clovers. And when we find the
species of plants on the introduction sign was different from the species that was
determined from plant identification application, we are able to know the real species after
these experiments. Finally, we revealed the result that the introduction sign gave us a
wrong species of plant.

General MUSCLE result for sample FAW-001 suggests that the sample
have only 93.26% gene similarity with the species labeled by the
signs ,while the gene consistency between the sample, results
suggest by identification app and blast hits are all higher than 99%.

For sample FAW-004, the sample have only around 84 percent of
gene similarity with the specie suggested on the labeling, while the
specie given by the identification app have nearly 98 percent of
similarity. This number is a little bit low, probably because of the
variation of species within the Cycas genus.

According to the data above, it can be verified that the signs in the park have mislabeled the respective plants.

Figure 2.1 ML diagram of rbcL Figure 2.2 ML diagram of ITS

Figure 2.3 ML diagram of matK

Compare clovers with three primers
The ML trees of three primers are shown, the primer rbcL can be sequenced for all the samples and can basically identify all the samples.
The successful sequenced sample of matK primer is rather fewer; only two samples have been successfully sequenced. But we can see
larger differences between these samples on the table. As the number of sequences are limited, we cannot do further judgment. For
primer ITS, we can barely find some reference DNA from NBCI, but most of the DNA samples have been successfully sequenced(FAW009
are not been sequenced for both matK and ITS, we guess that it may due to that it was extracted by rapid method.). The ITS primer does
not show the differences between samples quite clearly and significantly.

Table 3.2 ITSTable 3.1 matK

Table 2.1 MUSCLE result for sample FAW001 Table 2.2 MUSCLE result for sample FAW004

Figure1.1 The result of rbcL primer PCR amplification for some samples

Figure1.2 The result of matK primer PCR amplification for all samples

Figure1.3 The result of ITS primer PCR amplification for all samples

Table 3.3 rbcL

Figure 1  Steps of PCR for different primers


