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Molecular authentication and phylogenetic relationship of Perilla frutescens
and its varieties
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Abstract: Objective In order to investigate the phylogenetic relationship of Perilla frutescens and its varieties, and to identify P.
frutescens and its varieties in Perilla L. Methods Total genomic DNA was isolated from P. fiutescens and its varieties. Nuclear DNA ITS
and chloroplast gene psbA-trnH sequence were amplified and sequenced. The inter- and intra-specific Kimura 2-Parameter (K2P)
distances were calculated. Phylogenetic analyses including Maximum Parsimony (MP) and Neighbor-Joining (NJ) of nuclear DNA (ITS)
and chloroplast gene psbA-trnH sequences were conducted individually. Results The MP tree (ITS and psbA-trnH) indicated that the
different geographical population of P. fiutescens and P. frutescens var. arguta formed a monophyletic clade [bootstrap (BS) = 100% and
93%], which was a sister branch to P. fiutescens var. crispa (BS = 95% and 90%). Wild P. fiutescens var. purpurascens and P. fiutescens
var. auriculato-dentata formed a monophyletic clade (BS = 100% and 90%). The inter-specific genetic distances (ITS and psbA-trnH) of
P. frutescens, P. frutescens var. arguta, and other varieties were 0.008 21—0.018 18 and 0.002 38—0.029 31, which were obviously
higher than those of P. frutescens and P. frutescens var. arguta at 0—0.001 65 and 0, and were higher than intra-specific genetic distances
of each other variety. Conclusion P. fiutescens and P. frutescens var. arguta should be classified into one species. P. frutescens is
relatively closed to P. fiutescens var. crispa. The closest relationship is found between wild P. fiutescens var. purpurascens and P.
frutescens var. auriculato-dentata. ITS and psbA-trnH are two efficient barcodes for the identification of P. frutescens and its varieties.
Key words: Perilla L.; Perilla frutescens (Linn.) Britt.; ITS; psbA-trnH; authentication
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CGTAACAAGGTTTCCGTA-3") Fl ITS4 (5°-TCCT-
CCGCTTATTGATATGC-3"); psbA-trnH JF4I 131
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Biosystems Co., F[E) BEATXA T
122 HdmAbE WP PR iR A CodonCode
Aligner V3.0 (CodonCode Co., USA) X341 &l 3F
TR, RBRSIWIX ARSI 741, R K
' PAUP" version 4.0b10%% 44 4 {7 47 ( Maximum
Parsimony, MP) F14[#% (Neighbor-Joining, NI) &
GiRER, FIF Bootstrap (BS) (1000 (XEHE)
KAy SR . KR IR R PR L LA R 2 ) SR 2%
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Table 1 Sources of samples
or e K GenBank
ITS psbA-trnH

1 PR 7 Perilla frutescens AR AN KC011244 KC011255

2 S} WAL ERE KCO011245 KC011256

3 95 GenBank JF708208 FJ528996

4 EPiN GenBank FJ606749

5 SN GenBank AF477785

6 Spiy GenBank DQ667246

7 EPiN GenBank DQ471339

8 =75 GenBank DQ471340

9 L75 P. frutescens var. arguta TR A KC011246 KC011257
10 E Pl mALEE KCO011247 KC011258
11 P MNP KC011248 KC011259
12 [Bl[E 95 P. frutescens var. crispa ] ViR T KC011249 KC011260
13 (7] 7] 55 J ViR T KC011250 KC011261
14 (=] =] 55 GenBank DQ471342
15 W85 P. frutescens var. purpurascens I KC011253 KC011264
16 AR R IR KC011254 KC011265
17 HAKJ5 P frutescens var. auriculato-dentata WA E LR KC011251 KC011262
18 H %5 LRI KC011252 KC011263
19 HUG %5 GenBank DQ471343
20 APEHF TN Collinsonia canadensis GenBank DQ667248 DQ667358
21 B'¥) Ocimum basilicum GenBank DQ667240 DQ667350
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HAMASFHAI psbA-trnH FPHIRAEERES 0.002 38~
0.029 31, W KT A58 I50], &AM N gL
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ASZEG N ] PAUP version 4.0b10 458248 95 & 1)
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AMEREE RS RN mIE ) 850V E Collinsonia
L. M%#JE Ocimum L. W NI RATLLEH, 1TS
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Fig. 1 Phylogenetic tree constructed based on NJ and MP
methods (ITS data)

1
9
11
10

90 3

%5 93 5

90 75 13

100 80 E 12
[100] 70117
|78E 18

82 15

90 16

21

20

2 ETNIFIMP % (psbA-trnH 3E) WERZLX BN
Fig. 2 Phylogenetic tree constructed based on NJ and MP
method (psbA-trnH data)
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