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DNA 条形码标记



Colours (red = warm; blue = cool) 
represent an informal measure of 
enthusiasm among DNA barcoding 
researchers in the systematics 
community for CBOL and iBOL adoption 
of different markers. 

植物DNA条形码



Plant DNA barcoding: from gene to genome

(Li et al. 2014)



DNA条形码的原材料

1. DNA受损；
2. DNA 降解；
3. PCR抑制剂



Mini-barcode

Meusnier I et al. (2008). BMC Genomics 9, 214.



Performance (percentages in parentheses) of rbcLa and rbcLb in 

identifying families, genera and species using the BLAST method 

based on independent data sets

Dong W, Cheng T, Li C, et al. (2014). Molecular Ecology Resources.



DNA mini-barcode for land plants



• Circular
• 150-170 kb
• ~120 genes
• Gene content & order 

strongly conserved

Chloroplast genome



Dong W, Liu J, Yu J, Wang L, Zhou S (2012). PLOS ONE 7, e35071.



利用叶绿体基因组开发高变的marker

Besnard G et al.(2011).BMC Plant Biology 11, 80.



Taxon specific DNA mini-barcodes for ginsengs

1. 测定三七的叶绿体基因组

2. 开发人参属叶绿体基因组中的高变区

3. 设计适合人参属物种鉴定的mini-barcodes



Tree of Panax



中药材或者药材制剂

人参，三七，西洋参



叶绿体基因组测定

Kim KJ and Lee HL (2004). 测定了人参的叶绿体基因组，本研究采用

short-PCR的方法测定三七的叶绿体基因组



三七的叶绿体基因组

The chloroplast genome of P. 

notoginseng is 156,387 bp in length, 

slightly longer than the genome of

P. ginseng which is 156,318 .The 

length of IR regions is 26,126 bp

each. The LSC region is 86,111bp

and SSC is 18,024 bp. There are 79 

protein-coding genes, 30 tRNA

genes, and 4 rRNA genes



Comparison of the entire chloroplast genome sequences of P. notoginseng and P. ginseng

revealed 464 nucleotide substitutions, including 273 transitions (Ts) and 191 transversions



Variability through the chloroplast genomes



DNA mini-barcode for Panax



Markers Maximum discrimination success (%) Shortest length (bp)

rbcL 91.67 480
matK 62.5 90
trnH-psbA 62.5 50
rps16 intron 83.33 280
ycf1a 91.67 60
ycf1b 100 110

The shortest length for a candidate barcode to reach the maximum 

discrimination success using genetic distance method



Powdered roots of Panax notoginseng

Mini-barcode 应用



Steamed roots of P. ginseng



请批评指正，谢谢



系统发育与DNA条形码



A chloroplast tree for Viburnum (Adoxaceae) and its implications for phylogenetic 

classification and character evolution



Phylogenetic Analysis of 47 Chloroplast Genomes Clarifies the 

Contribution of Wild Species to the Domesticated Apple Maternal Line
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