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Identification of Species of Plants by DNA Direct Sequencing with Universal Primers   
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6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan 

In the customs laboratory, DNA analysis for terrestrial plants has been used to identify some specific registered varieties in 
order to protect intellectual property rights. On the other hand, identification of species of general plants would be useful for 
customs work such as HS classification. Therefore, we performed DNA direct sequencing with universal primers on several 
plant samples in order to identify species. Subsequently, DNA sequences of most samples were confirmed, and these sequences 
showed high similarity with data registered in the DNA data bank on the web. In general, DNA direct sequencing with 
universal primers is useful for identification of species of plants. 

DNA DNA

1) 2) 

PCR Gene Amp® PCR system9700

DNA 3130 Genetic Analyzer

3)

UCP-A CATTACAAATGCGATGCTCT
UCP-B TCTACCGATTTCGCCATATC
UCP-C CGAAATCGGTAGACGCTACG
UCP-D GGGGATAGAGGGACTTGAAC
UCP-E GGTTCAAGTCCCTCTATCCC
UCP-F ATTTGAACTGGTGACACGAG

DNA
0.05g

DNeasy Plant Mini Kit
DNA

DNA 100 buffer AE

20mg SDS
4) DNA

 1.5mL 20mg
0.2mL 55 20

PCI
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14,000 rpm 5
0.2 L

14,000 rpm 5

 100 L TE buffer

 ( 10mM Tris-HCl pH7.8, 5mM EDTA, 0.5% SDS,  
0.5% NP-40 (Nonidet P-40, nacalai tesque),  
0.5% Tween-20, 80 g/mL protainase-K ) 

PCI :     ( TE saturated phenol / Chloroform / Isoamylalcohol ) 
25:24:1 (v/v/v) 

DNA UCP-A B UCP-C D UCP-E
F TaKaRa Ex Taq

PCR

10 x Ex Taq buffer 2.5  L
d NTP mixture ( 2.5mM) 2.0   L
Ex Taq  (5U/ L) 0.125 L
F-Primer (5mM) 2.0   L
R-Primer (5mM) 2.0   L

 14.4   L
DNA  2.0   L

 25.0   L

PCR
94  5 94  30 Tm 30 72  2 30

 72  10  20
Tm  UCP-A&B UCP-C&D 54
 UCP-E&F 50

PCR dNTP

 PCR 25 L 3 L 5 M-NaCl 22 L

 50 L
 14,000 rpm 10

 90 L 70% 20
 14,000 rpm 10 4

 20 L TE buffer

PCR
Big Dye terminator ver. 3.1

5 x sequence buffer 2.0 L
 4.0 L

Big Dye terminator ver. 3.1 1.5 L
Primer (5mM) 0.5 L

PCR  2.0 L
 10.0 L

96  1 96  10 50  5 60  2 25
 20

 3M-Sodium Acetate pH5.0 1 L 25 L

 14,000 rpm 10
70 90 L 14,000rpm 10

 Hi Di Formamide 20 L
95  2 5

Genetyx Ver.8

DNA Data Bank of 
Japan BLAST Basic Local Alignment Search Tool

PCR
PCR TAE buffer 2.0%

Fig.1
UCP-AB

UCP-CD

UCP-EF
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Fig.1

DNA
PCR DNA

Fig 2

DNA Data Bank of 
Japan BLAST

UCP-AB 712

Phaseolus vulgaris 100% (642/642) 
2

Vigna unguiculata 98% (636/774) 
10% (81/774) 

UCP-CD  551

Phaseolus vulgaris 100% (551/551) 
2

Vigna unguiculata 98% (551/539) 
1% (8/539) 

UCP-EF  450

Phaseolus vulgaris 100% (450/450) 
2

Macroptilium panduratum    95% (418/437) 

UCP-AB
UCP-CD  533

Vigna angularis
Vigna nepalensis 100% (510/510) 

UCP-EF  409

Vigna angularis
Vigna nepalensis 100% (390/390) 

UCP-AB
UCP-CD  444

10 100% (444/444)
Fragaria chiloensis
Fragaria moschata 
Fragaria nipponica
Fragaria nubicola 
Fragaria orientalis 
Fragaria pentaphylla
Fragaria vesca
Fragaria virginiana
Fragaria viridis 
Fragaria x ananassa

UCP-EF  454
4 100% (454/454)

Fragaria chiloensis
Fragaria vesca
Fragaria virginiana
Fragaria x ananassa

UCP-AB
UCP-CD  591

Juncus effusus 99% (587/591) 
0% (2/591) 

2
Juncus drummondii 98% (583/591) 

UCP-EF  353

Juncus conglomeratus 99% (352/353) 
2

Juncus effusus 99% (350/353) 

UCP-AB
UCP-CD  434

Cannabis sativa 100% (415/415) 
2

Humulus lupulus 98% (254/259) 
UCP-EF  310
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Cannabis sativa 100% (310/310) 
2

Humulus lupulus 96% (300/310) 
0% (1/310) 

UCP-AB 651

Lupinus angustifolius 100% (578/578) 
2

Lupinus consentinii 98% (547/556) 
UCP-CD  
UCP-EF  450

Lupinus angustifolius 100% (389/389) 
2

Lupinus consentinii 96% (378/390) 
0% (1/390) 

DNA Data Bank of Japan
100

100
99

2009 6
http//bfw.ac.at/200/2043.html 500

DNA PCR
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Fig 2 

UCP-AB   

UCP-CD

UCP-EF

UCP-AB
UCP-CD

UCP-EF
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UCP-CD

UCP-EF
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UCP-EF
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