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Analysis and authentication of cpDNA psbA-trnH regions of
Dendrobium species of Fengdous

SHAO Shi-guang, HAN Li, MA Yan-hong, SHEN Jie, ZHANG Wei-chao, DING Xiao—yu*
(College of Life Sciences, Nanjing Normal University, Nanjing 210046, China)

Abstract: The psbA-trnH regions of Dendrobium species of Fengdous were sequenced by our research
group. The psbA-trnH sequences of fifteen Dendrobium species were analyzed with software MEGA 4.0. The
results showed that the lengths of sequences varied from 721 to 767 bp. The variable sites were 42 while the
informative sites were 11. Genetic distances were calculated using the Kimura 2-parameter model. Genetic
distances varied from 0.001 3 — 0.018 3 among fifteen species while the average genetic distance was 0.014 8.
The interspecies differences of psbA-trnH regions were demonstrated. Six indels happened in this fragment,
which led to the great difference of sequence lengths among fifteen species. We found that there were no
population differences in the psbA-trnH region of various species of Fengdous so far. By using the database of
various Dendrobium species of Fengdous and two genetics software, the botanical origin of the inspected species
of Fengdous was authenticated successfully by sequencing the psbA-trnH regions. The psbA-trnH region of
cpDNA can be used as a candidate marker for authentication of Dendrobium species of Fengdous.
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Table 1 Plant samples of fifteen allied Dendrobium species of Fengdous used in the present study

Species Locality Voucher Accession number
Dendrobium aphyllum Mengla, Yunnan Z1LJ06009 FI385772
Simao, Yunnan ZLJ06006
Dendrobium officinale Xilin, Guangxi ZLJ06019 GQ153537
Mengla, Yunnan Z1LJ06022
Dendrobium gratiosissimum Mengla, Yunnan ZLJ07105 GQ153536
Dendrobium crepidatum Mengla, Yunnan ZLJ06081 GQ162800
Dendrobium wardianum Mengla, Yunnan Z1J08157 GQ162801
Dendrobium chrysanthum Tiane, Guangxi ZLJ07112 GQ162805
Dendrobium hercoglossum Mengla, Yunnan Z1.J07030 GQ162804
Dendrobium devonianum Mengla, Yunnan Z1.J06032 GQ162802
Dendrobium loddigesii Baise, Guangxi ZLJ06097 EU881986
Dendrobium moniliforme Baise, Guangxi ZLJ07140 GQ162803
Dendrobium primulinum Mengla, Yunnan ZLJ06512 GQ153535
Dendrobium falconeri Mengla, Yunnan Z1J08522 FI216475
GenBank
Dendrobium crystallinum Tiane, Guangxi Z1.J08086 FJ216476
GenBank
Dendrobium aduncum Rongjiang, Guangxi Z1J08116 FJ216483
GenBank
Dendrobium pendulum Mengla, Yunnan ZLJ07079 EU887933

GenBank
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Table 2 The base content in psbhA-trnH of fifteen Dendrobium
species of Fengdous

Species T/% C/% A% G/% T+A/% C+G/%
D. loddigesii 34.7 16.7 30.6 17.9 65.3 34.6
D. primulinum 35.1 16.8 30.4 17.7 65.5 34.5
D. aphyllum 350 16.6 30.1 182 65.1 34.8
D. pendulum 350 16.6 30.1 184 65.1 35.0
D. crystallinum 349 167 300 183 64.9 35.0
D. gratiosissimum 34.7 17.0  30.1 18.3 64.8 353
D. wardianum 34.8 16.6 304 18.2 65.2 34.8
D. falconeri 34.1 16.6  30.7 18.6 64.8 352
D. devonianum 348 164 306 1382 65.4 34.6
D. officinale 34.5 16.6  30.6 18.3 65.1 34.9
D. hercoglossum 343 16,6 307 184 65.0 35.0
D. moniliforme 344 167 305 18.4 64.9 35.1
D. aduncum 34.7 16.7  30.6 18.1 65.3 34.8
D. crepidatum 35.1 164 304 18.0 65.5 344
D. chrysanthum 345 164 315 176 66.0 34.0

Table 3 Genetic distance of psbA-trnH sequences of 15 taxa of Dendrobium and B. odoratissimum estimated with Kimura two-

parameter methods

1 2 3 4 5 6 7 9 10 11 12 13 14 15 16

1

2 0.0027

3 0.0041 0.0067

4 0.0109 0.0134 0.0093

5 0.0095 0.0093 0.0080 0.0040

6 0.0109 0.0135 0.0094 0.0054 0.0040

7 0.0136 00162 0.0121 0.0081 0.0067 0.0054

8 0.0136 0.0148 0.0135 0.0121 0.0081 0.0200 0.0162

9 0.0136 00176 0.0135 0.0121 0.0108 0.0094 0.0121 0.0162
10 0.0084 0.0097 0.0069 0.0055 0.0027 0.0055 0.0069 0.0055 0.0083

11 0.0109 0.0108 0.0094 0.0081 0.0040 0.0081 0.0108 0.0067
12 0.0109 0.0135 0.0094 0.0081 0.0067 0.0081 0.0108 0.009 4
13 0.006 8 0.0094 0.0081 0.0094 0.0081 0.0094 0.0121 0.0135
14 0.0095 0.0094 0.0081 0.0121 0.0081 0.0094 0.0121 0.0135
15 0.0070 0.0098 0.0098 0.0140 0.0126 0.0112 0.0140 0.0183
16 0.0408 0.0428 0.0471 0.0529 0.0526 0.0567 0.0519 0.060 7

0.0121 0.0013

0.0121 0.0027 0.002 6

0.0135 0.0096 0.0120 0.0120

0.0135 0.0083 0.0094 0.0121 0.0108

0.0140 0.0115 0.0140 0.0140 0.0098 0.0070

0.0504 0.0459 0.0461 0.0490 0.0446 0.0446 0.0390

1: D. loddigesii; 2: D. primulinum; 3: D. aphyllum; 4: D. pendulum; 5: D. crystallinum; 6: D. gratiosissimum; 7: D. wardianum; 8:
D. falconeri; 9: D. devonianum; 10: D. officinale; 11: D. hercoglossum; 12: D. moniliforme; 13: D. aduncum; 14: D. crepidatum; 15:

D. chrysanthum; 16: B. odoratissimu
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Table 4 Information of the inspected species and the identifica-
tion results

Inspected species Identification result

No.l1 D. aphyllum
No.2 D. devonianum
No.3 D. loddigesii
No.4 D. devonianum
No.5 D. devonianum
No.6 D. aphyllum
No.7 D. officinale
No.8 D. aphyllum
No.9 D. wardianum
No.10 D. officinale
No.11 D. primulinum
No.12 D. falconeri
No.13 D. aduncum
No.14 D. moniliforme
No.15 D. primulinum
No.16 D. moniliforme
No.17 D. officinale
No.18 D. loddigesii
No.19 D. falconeri
No.20 D. aduncum

The inspected species No. 7
The inspected species No. 17
The inspected species No. 10
D. officinale

D. hercoglossum

D. moniliforme

The inspected species No. 14
The inspected species No. 16
D. gratiosissimum

D. pendulum

D. crystallinum

D. wardianum

The inspected species No.
D. falconeri

The inspected species No. 12
The inspected species No. 19

©

The inspected species No. 20
The inspected species No. 13
D. aduncum

D. crepidatum

D. chrysanthum

The inspecied species No. i
D. aphyllum

The inspected species No. 8
The inspected species No. 6

The inspected species No. 15
The inspected species No. 11
D. primulinum

D. loddigesii

The inspected species No. 3
The inspected species No. 18
D. devonianum

The inspected species No. 2

=0l [ e

The inspected species No. 4
The inspected species No. 5
B. odoratissimum

0.020 0.015 0.010

0.005 0

Figure 1 UPGMA tree constructed by MEGA 4.0 based on psbA-trnH of 15 taxa of Dendrobium and 20 inspected species
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