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Plant DNA barcoding: from gene to genome
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Short DNA barcode sequences (less than 150 bp)
provide efficient taxonomic sequence tags. Increase in
species resolution with increasing sequence length of cyto-
chrome c oxidase |I.

Meusnier | 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

rbclLa rbcLb

Plant group Family Genus Spedes Family Genus Species

Chlorophytes 53 (1000 A3 (99 .84) 015 (73.48) 53 (100) 195 (99.75) 556 (67 .81)
Charophytes 15 (100 59 (100.0) 392 (76.74) 15 (100} 59 (100.00) 392 (80.07)
Bryophytes 176 (100) 633 (99.81) 1932 (B5.50) 175 (100) 613 (99.92) 1775 (H).59)
Lycophytes 3 (100) 7 (100.0) 199 (p9.58) 3 (100) 7199 69) 197 (66.47)
Ferns 44 (100) 303 (99.79) 2764 (66.23) 44 (100) 304 (100.0) 276l (69.360)
Gymnosperms 13 (100} 54 (99.59) 738 (24.58) 13 (100} 54 (100.00 649 (36.67)
Angiosperms 424 (100) 6RE32 (99.88) X2 489 (49.58) 424 (100) B218 (99.95) 16 063 (71.42)

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



Ordinal discrimination success

Generic discrimination success

DNA mini-barcode for land plants
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Fig. 2. Electronic PCR amplification ver-
sus discriminatory power of rbcl, mini-
barcodes for (a) orders, (b) families, (c)
genera and (d) species. Mini-barcode
names correspond to those in Table 2.
CoDeHOP primer mixtures are indicated
by an asterisk. Error bars indicate 95%
confidence intervals. Indistinguishable
mini-barcodes are plotted as single
points.



Chloroplast genome

e Circular
 150-170 kb
 ~120 genes

* Gene content & order
strongly conserved




Highly Variable Chloroplast Markers for Evaluating Plant
Phylogeny at Low Taxonomic Levels and for DNA

Barcoding

Wenpan Dong'’?, Jing Liu'3, Jing Yu'?, Ling Wang?, Shiliang Zhou'*
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Complete cpDNA genome sequencing
— 7 accessions + 1 out-group

U

Polymorphism detection:
SNPs and length variants

U

Marker development
(primers design for 64 loci)

U

Screening of polymorphic loci on a set
of Mediterranean olive accessions

U

Large scale genotyping (e.g. multiplex
PCR for microsatellites and indels)

Figure 1 Summary of our approach summary for developing a
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Taxon specific DNA mini-barcodes for ginsengs
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Tree of Panax
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Sequencing Angiosperm Plastid Genomes Made Easy: A
Complete Set of Universal Primers and a Case Study on the
Phylogeny of Saxifragales
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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 Panas notoginseng
length of IR regions is 26,126 bp ! o
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
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Comparison of the entire chloroplast genome sequences of P. notoginseng and P. ginseng

revealed 464 nucleotide substitutions, including 273 transitions (Ts) and 191 transversions
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Variability through the chloroplast genomes
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DNA mini-barcode for Panax
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The shortest length for a candidate barcode to reach the maximum

discrimination success using genetic distance method

Markers Maximum discrimination success (%6) Shortest length (bp)

rbcL 91.67 480
matK 62.5 90
trnH-psbA 62.5 50
rpsl6 intron 83.33 280
cfla 91.67 60
cflb 100 110
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Steamed roots of P. ginseng
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A chloroplast tree for Viburnum (Adoxaceae) and its implications for phylogenetic

classification and character evolution
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Phylogenetic Analysis of 47 Chloroplast Genomes Clarifies the
Contribution of Wild Species to the Domesticated Apple Maternal Line
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