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Identification of Rice Varieties by Multiplex-PCR with MCE-202 "MultiNA"

Rice is one of Japan's agricultural products for which 
package labeling of the variety name and production 
region are obligatory according to the Japanese 
Agricultural Standard. However, since mislabeling can 
be problematic, various technologies have been 
developed to scientifically verify label content. One 
method that is widely used for assessing the rice 
variety is to amplify a specific gene region from 
extracted rice DNA using PCR, and then to analyze 

the PCR product using an electrophoresis analyzer. 
Here we introduce a method of conducting multiplex 
PCR to identify rice varieties using an identification kit 
capable of distinguishing among 112 commercially 
available varieties from DNA extracted from polished 
rice. The electrophoresis patterns of the obtained PCR 
products were determined using the MCE-202 
"MultiNA" Microchip Electrophoresis System.

Using the rice DNA extraction kit (Takara Bio), DNA 
was extracted from 20 polished grains each of 5 types 
of rice (Koshihikari, Akitakomachi, Kinuhikari, Kirara 
397, and Hitomebore). Using the extracted DNA as a 
template, 4 sets of multiplex PCR (sets A, B, C, and D) 
were conducted using the reagent provided with the 
rice variety identification kit (Kokken). Each PCR 
product was analyzed using the MultiNA.

·Rice DNA Extraction Kit (scaled to 20 grains polished rice)
(Takara Bio, 9103)

·Kome Bugyo Series ➁ Variety Identification Kit (Ver. 2)
(Kokken, KK-KB-02-02)

·DNA-1000 Kit
(Shimadzu, P/N 292-27911-91)

·SYBR® Gold nucleic acid gel stain
(invitrogen, S11494)

·φ × 174 DNA / Hae III Markers
(Promega, G1761)
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Fig. 1 Rice Variety Identification Procedure 

Instrument	 : MCE-202 "MultiNA"
Analysis Mode	: DNA-1000 on-chip mode

n Analytical Conditions for PCR-RFLP Products
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After conducting 4 sets (sets A, B, C, and D) of multiplex 
PCR using the rice variety identification kit (Kokken) 
with the templates of DNA extracted from the 5 
varieties of rice, the obtained PCR products were 
analyzed with the MultiNA. The results are shown in 
Fig. 2. Five pairs of primers from set A, 4 pairs from 
set B, 5 pairs from set C, and 5 pairs from set D were 
used to conduct multiplex PCR. The PCR products 
obtained with the primer pairs from each set are 
shown in the respective control lanes.
The appearance patterns for 19 PCR products were 

determined from electrophoresis analysis results of the 
multiplex PCR of the 4 sets, and the different rice 
varieties were identified by comparing the obtained 
patterns with the expected pattern of each variety of 
rice. The tool that automates the pattern comparing is 
provided by the kit manufacturer. The all patterns of 
the PCR products obtained from the analysis results 
using the MultiNA correspond are consistent with the 
expected pattern of each variety. 
MultiNA is the powerful tool for electrophoretic analysis 
of multiplexed PCR products.

n Results
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Fig. 2 Analytical Results of Multiplex PCR of Extracted DNA from Rice Using MultiNA
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