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DNA
Cloning of Distinguishing DNA Sequences of Gastrodia
elata Blume and Application of Them in Identifying
Gastrodia Tuber
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Abstract  Gastrodia elata Bl. is a famous and costful traditional Chinese medicine. Their genomic DNA fingerprints were
investigated using a modified Randomly Amplified Polymorphic DNA method. DNA fragments common to all or to fine populations
were identified and recovered. Five DNA fragments were proven not to be reported through DNA cloning PCR identifying

nucleotide sequencing and bioinformatics analyses and were received in and recorded by NCBI GenBank. Gastrodine contents of
the Gastrodia tuber samples were determined using high performance liquid chromatography technique. The distribution of the five
DNA fragments in 9 Gastrodia elata Blume populations and the correlation with gastrodine content were studied. The results show
the distribution of these DNA sequences varied greatly among the populations whereby DNA Sequence 1 was the common and
distinguishing molecular marker for all the populations studied and DNA Sequence 2 may relate to higher gastrodine content. In
conclusion these DNA marker sequences can be employed to identify genuine gastrodia tubers better varieties and optimize their

selection and cultivating.

Key words DNA molecule marker Gastrodia elata Bl. gastrodine bioinformatics analyses
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Fig. 1 Products of amplifying DNA sequence 3 and DNA
sequence 2 using PCR technique was resolved by
15

electrophoresis in 1.4% agarose gel which was
Table 1 Sequences of the five pairs of primers

stained with ethidium bromide and photographed.

Primer name Primer sequence 12 35 . ] .
- positive results of sequence 3 7 8 positive result of
Forward primer 1 5 -catagccatccaaatetgeaaa- 3
. sequence 2.
Reverse primer 1 5 -aggataatattggagtgtttcee- 3
Forward primer 2 5 -ctaaaatatgcattggtcaatt- 3 DNA 5 DNA DNA 1~5
Reverse pri'mer 2 5 -tgaacataaattctatgcatag- 3 GenBank AY905620 AY905621
Forward primer 3 5 -ctaaatatggggaaattgggec- 3
Reverse Primer 3 5 -ataaatagacctgcactctcata- 3 AY905622 AY905623 AY905624
Forward primer 4 5 -aaatggtgacaccigtcega- 3 360bp 790bp 631bp 1682bp 446bp
Reverse Primer 4 5 -gaaaatcaccgtetgacge- 3 5 DNA 10
Forward primer 5 5 -tgetetggtgteccatagac- 3
Reverse Primer 5 5 -caaltgagatcttatagagatige- 3
DNA 1 3 S1
2 4 5
DNA  0.5mL S6 S14 S10
18.8uL 10 x 2.5uL dNTPs 0.5uL
0.5pL 0.5pL. Tag DNA 1.5u NCBI Blastn 5
DNA 2pL. 25ng/pL PCR DNA
94°C 3min 94°C 1min DNA 5 DNA NCBI
Imin Tm 5C 72°C GenBank  Blastn 5 DNA
1.5min 35 10min GenBank + EMBL + DDBJ + PDB
2 842 920 DNA
DNA DNA 50
DNA DNA DNA
DNA 2.2
2
2
2.3 DNA
2.1 DNA
5 PCR
PCR DNA DNA DNA 5 DNA
29 %
Table 2 The gastrodine contents % in the 9 populations of Gastrodia elata Blume
Populations H1 H2 H3 H4 L1 12 L3 W1 w2
Gastrodine average content 0.1146 0.3345 0.3854 0.2371 0.1997 0.1001 0.1334 0.3681 0.1020
Standard deviation 0.021 0.035 0.015 0.028 0.023 0.014 0.017 0.026 0.019
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Fig. 2 Products of amplifying genomic DNA from 9 populations
of Gastrodia elata Blume using Primer 3 was resolved by
electrophoresis in 1.4% agarose gel which was stained with

ethidium bromide and photographed.
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Fig. 3 Products of amplifying genomic DNA from 9 populations
of Gastrodia elata Blume using Primer 2 was resolved by
electrophoresis in 1.4% agarose gel which was stained with

ethidium bromide and photographed
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Table 3 Distribution of the distinguishing DNA fragments
yielded by PCR amplification of genomic DNA from the
9 populations of Gastrodia elata Blume using
the 5 primer pairs

DNA

Name of Primers

Sample Primer 17 Primer 2 Primer 3 Primer 4  Primer 5
H1 + - - + +
H2 + - + - +
H3 + + + + +
H4 + - - + +
L1 + - + - +
12 + - - + +
13 + - - + +
W1 + + + + +
w2 + - - - -

*  + & - stand for with or without distinguishing amplified DNA band
respectively .
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Fig. 4 Products of amplifying the genomic DNA from 9 varieties
of Gastrodia elata Blume using Primer 1 was resolved by
electrophoresis in 1.4% agarose gel which was stained with

ethidium bromide and photographe

1
DNA
DNA
DNA

3

DNA
DNA 2

DNA 1
DNA DNA

© FPﬂﬁBﬁﬁimﬁﬁﬁﬁﬁgﬁ*']Hiﬁ?ﬁiﬁn‘;ﬁy%ttp: //journals. im. ac. cn



DNA

591

DNA

DNA

DNA 3
5

Distribution of 656 Blast Hits on the Query Sequence
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Fig. 5 Distribution of Blast hits found by aligning DNA
sequence 3 to the known DNA sequences in GenBank by
using Blastn software tool
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