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Abstract

The complete nucleotide sequence of the Phyllostachys sulphurea chloroplast genome (cpDNA)
was determined in this study. The cpDNA was 139,731 bp in length, containing a pair of
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21,798 bp inverted repeat regions (IR), which were separated by small and large single copy

regions (SSC and LSC) of 12,879 and 83,256 bp, respectively. The P. sulphurea cp genome

History

encodes 129 predicted functional genes; 110 are unique (77 protein-coding genes, 29 tRNA

genes, 4 rRNA), 19 are duplicated in the IR regions and one gene extended into the IR region in
the junctions between IR and SSC. 43.06% of the genome sequence encodes proteins. The
P. sulphurea cp genome is AT-rich (61.11%). In these genes, fourteen genes contained one

intron, while one gene had two introns.

Bambusoideae is one of the largest subfamilies in the grass family
(Poaceae). There are about 150 genera and 1225 species.
Bamboos are of notable economic significance and have a long
history of varied uses, ranging from food to raw materials for
furniture and housing around the world. The cpDNA sequences
are increasingly used for resolving the deep phylogeny of plants
because of their low rates of nucleotide substitutions and
structural changes (Jansen et al., 2007; Moore et al., 2010;
Soltis et al., 2004; Wu & Ge, 2012). At present, 12 complete cp
genomes belonging to Bambusoideae have been available in
NCBI GenBank (http://www.ncbi.nlm.nih.gov/genbank) (Burke
et al., 2012; Wu et al., 2009; Wu & Ge, 2012; Zhang et al., 2011),
while the P. sulphurea cp genome has not been sequenced. Here
we report the sequence and characteristics of complete chloroplast
genome of P. sulphurea, which was sequenced by using high-
throughput sequencing of Illumina’s Genome Analyzer,
assembled using the CLC Genomic Workbench v3.6 (2010) and
deposited into GenBank with the accession number KJ722540.
The new data will help to determine the phylogenetic placement
of Bamboos and fill gaps in our understanding of Bambusoideae
biology.

The P. sulphurea cp genome is a typical double-stranded
circular DNA with 139,731 bp in length, exhibit the quadripartite
structure common to most land plant cp genomes (Kim et al.,
2006; Raubeson & Jansen, 2005; Wang et al., 2013; Zhang
et al., 2011) with large single copy regions (LSC, 83,256 bp) and
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small single copy regions (SSC, 12,879bp) separated by two
copies of the inverted repeat (IR, 21,798bp) (Figure 1). It
encodes 129 predicted functional genes; 110 are unique, 19 are
duplicated in the IR regions. Among the 110 annotated unique
genes, including 77 unique proteins coding genes, 29 tRNA
genes and 4 rRNA genes. 43.06%, 2.05%, and 6.58% of the
genome sequence encode proteins, tRNAs, and rRNAs, respec-
tively, whereas the remaining 48.31% are non-coding and filled
with introns and intergenic spacers. Similar to other cp genomes
(Gao et al., 2009; Raubeson et al., 2007; Yang et al., 2010), the
P. sulphurea cp genome is also AT-rich (61.11%), and the values
vary slightly among defined sequences of non-coding, protein-
coding, tRNA, and rRNA, where their A+T contents are
64.41%, 60.48%, 47.56%, and 45.27%, respectively. The four
rRNA genes are all located in the IR. Twenty-one tRNA genes
are located in the single-copy region, whereas the others are
located in the IR. 15 genes containing introns, ycf3 contains two
introns, and the rest of the gene contains an intron; rpsi2 is
trans-spliced, one of its exons is in the LSC region (5" end) and
the two reside in the IR regions (3’ end) separated by an intron;
ndhH extended into the IR region in the junctions between IR
and SSC. Gene matK was located within the intron of trnK-
UUU, and ycf68 was located within the intron of trnl-GAU. In
P. sulphurea cp genome, the pairs of genes atpB-atpE, psbC-
psbD and ndhC-ndhK had 4bp, 53bp and 10bp overlapping
regions, respectively.
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Figure 1. Gene maps of P. sulphurea cp genome. The inner circle shows the quadripartite structure of the genome: the two copies of the inverted repeat
(IR4 and IRg) and the large and small single-copy regions (LSC and SSC). Genes inside the circle are transcribed in a clockwise direction, and genes
outside of the circle are transcribed counterclockwise. Genes belonging to different functional groups are color coded. Dashed area in the inner circle

indicates the GC content of the chloroplast genome.

Acknowledgements

We appreciate the academic editor and production editor for providing
valuable comments on the manuscript.

Declaration of interest

This work was supported by Key Project of Natural Science Foundation
of Yunnan Province (2010CCO11), Top Talents Program of Yunnan
Province (20080A009), Hundreds Oversea Talents Program of Yunnan
Province, Talents Program of Kunming University of Science and
Technology (14078185).

The authors report no conflicts of interest. The authors alone are
responsible for the content and writing of this article.

References

» Burke SV, Grennan CP, Duvall MR. (2012). Plastome sequences of two
New World bamboos-Arundinaria gigantean and Cryptochloa

strictiflora  (Poaceae)—extend phylogenomic
Bambusoideae. Am J Bot 99:1951-61.

CLC Genomics Workbench v3.6. (2010). Now new version can be
available at http://www.clcbio.com/products/clcgenomicsworkbench/

»Gao L, Yi X, Yang YX, Su YJ, Wang T. (2009). Complete chloroplast
genome sequence of a tree fern Alsophila spinulosa: Insights into
evolutionary changes in fern chloroplast genomes. BMC Evol Biol 9:
130.

» Jansen RK, Cai Z, Raubeson LA, Daniell H, Depamphilis CW, Leebens-
Mack J, Miiller KF, et al. (2007). Analysis of 81 genes from 64 plastid
genomes resolves relationships in angiosperms and identifies genome-
scale evolutionary patterns. Proc Natl Acad Sci USA 104:19369-74.

»Kim J, Jung JD, Lee J, Park H, Oh K, Jeong W, Choi D, et al. (2006).
COomplete sequence and organization of the cucumber (Cucumis
sativus L. cv. Baekmibaekdadagi) chloroplast genome. Plant Cell Rep
25:334-40.

»Moore MJ, Soltis PS, Bell CD, Burleigh JG, Soltis DE. (2010).
Phylogenetic analysis of 83 plastid genes further resolves the early
diversification of eudicots. Proc Natl Acad Sci USA 107:4623-8.

understanding ~ of



http://informahealthcare.com/action/showLinks?crossref=10.1073%2Fpnas.0709121104&isi=000251525800038
http://informahealthcare.com/action/showLinks?crossref=10.1073%2Fpnas.0907801107&isi=000275368400025
http://informahealthcare.com/action/showLinks?crossref=10.3732%2Fajb.1200365&isi=000312951600019
http://informahealthcare.com/action/showLinks?crossref=10.1186%2F1471-2148-9-130&isi=000268673300001
http://informahealthcare.com/action/showLinks?crossref=10.1007%2Fs00299-005-0097-y&isi=000236207000012
https://www.researchgate.net/publication/26285996_Complete_chloroplast_genome_sequence_of_a_tree_fern_Alsophila_spinulosa_insights_into_evolutionary_changes_in_fern_chloroplast_genomes_BMC_Evol_Biol_9130?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/26285996_Complete_chloroplast_genome_sequence_of_a_tree_fern_Alsophila_spinulosa_insights_into_evolutionary_changes_in_fern_chloroplast_genomes_BMC_Evol_Biol_9130?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/26285996_Complete_chloroplast_genome_sequence_of_a_tree_fern_Alsophila_spinulosa_insights_into_evolutionary_changes_in_fern_chloroplast_genomes_BMC_Evol_Biol_9130?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/26285996_Complete_chloroplast_genome_sequence_of_a_tree_fern_Alsophila_spinulosa_insights_into_evolutionary_changes_in_fern_chloroplast_genomes_BMC_Evol_Biol_9130?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/41532364_Phylogenetic_analysis_of_83_plastid_genes_further_resolves_the_early_diversification_of_eudicots_Proc_Natl_Acad_Sci_USA?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/41532364_Phylogenetic_analysis_of_83_plastid_genes_further_resolves_the_early_diversification_of_eudicots_Proc_Natl_Acad_Sci_USA?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/41532364_Phylogenetic_analysis_of_83_plastid_genes_further_resolves_the_early_diversification_of_eudicots_Proc_Natl_Acad_Sci_USA?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==

Mitochondrial DNA Downloaded from informahealthcare.com by 182.242.247.76 on 08/31/14
For personal use only

DOIL: 10.3109/19401736.2014.926516 The complete chloroplast genome sequence of the P. sulphurea 3

Raubeson LA, Jansen RK. (2005). Chloroplast genomes of plants. and mutational patterns of rosaceae chloroplast genomes. PLoS One 8:
In: Henry R, editor. Diversity and evolution of plants; genotypic and €73946.
phenotypic variation in higher plants. London: CABI Publishing. ®»Wu FH, Kan DP, Lee SB, Daniell H, Lee YW, Lin CC, Lin NS, et al.
p 45-68. (2009) Complete nucleotide sequence of Dendrocalamus latiflorus and

»Raubeson LA, Peery R, Chumley TW, Dziubek C, Fourcade HM, Boore Bambusa oldhamii chloroplast genomes. Tree Physiol 29:847-56.
JL, Jansen RK. (2007). Comparative chloroplast genomics: analyses ®»Wu ZQ, Ge S. (2012). The phylogeny of the BEP clade in grasses

including new sequences from the angiosperms Nuphar advena and revisited: Evidence from the whole-genome sequences of chloroplasts.
Ranunculus macranthus. BMC Genomics 8:174. Mol Phylogenet Evol 62:573-8.

» Soltis DE, Albert VA, Savolainen V, Hilu K, Qiu YL, Chase MW, Farris ®»Yang M, Zhang X, Liu G, Yin Y, Chen K, Yun Q, Zhao D, et al. (2010).
JS, et al. (2004). Genome-scale data, angiosperm relationships, and The complete chloroplast genome sequence of date palm (Phoenix
‘‘ending incongruence’’, a cautionary tale in phylogenetics. Trends dactylifera L.). PLoS One 5:¢12762.

Plant Sci 9:477-83. »Zhang YJ, Ma PF, Li DZ. (2011). High-throughput sequencing of six

»Wang S, Shi C, Gao LZ. (2013). Plastid genome sequence of a wild bamboo chloroplast genomes: Phylogenetic implications for temperate
woody oil species, Prinsepia utilis, provides insights into evolutionary woody bamboos (Poaceae: Bambusoideae). PLoS One 6:¢20596.



http://informahealthcare.com/action/showLinks?crossref=10.1093%2Ftreephys%2Ftpp015&isi=000266358400010
http://informahealthcare.com/action/showLinks?crossref=10.1016%2Fj.tplants.2004.08.008&isi=000224668900005
http://informahealthcare.com/action/showLinks?crossref=10.1371%2Fjournal.pone.0012762&isi=000281815800024
http://informahealthcare.com/action/showLinks?crossref=10.1371%2Fjournal.pone.0073946&isi=000324238400085
http://informahealthcare.com/action/showLinks?crossref=10.1186%2F1471-2164-8-174&isi=000248272400001
http://informahealthcare.com/action/showLinks?crossref=10.1016%2Fj.ympev.2011.10.019&isi=000301020500050
http://informahealthcare.com/action/showLinks?crossref=10.1371%2Fjournal.pone.0020596&isi=000291097600106
https://www.researchgate.net/publication/256491410_Plastid_Genome_Sequence_of_a_Wild_Woody_Oil_Species_Prinsepia_utilis_Provides_Insights_into_Evolutionary_and_Mutational_Patterns_of_Rosaceae_Chloroplast_Genomes?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/256491410_Plastid_Genome_Sequence_of_a_Wild_Woody_Oil_Species_Prinsepia_utilis_Provides_Insights_into_Evolutionary_and_Mutational_Patterns_of_Rosaceae_Chloroplast_Genomes?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/256491410_Plastid_Genome_Sequence_of_a_Wild_Woody_Oil_Species_Prinsepia_utilis_Provides_Insights_into_Evolutionary_and_Mutational_Patterns_of_Rosaceae_Chloroplast_Genomes?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/256491410_Plastid_Genome_Sequence_of_a_Wild_Woody_Oil_Species_Prinsepia_utilis_Provides_Insights_into_Evolutionary_and_Mutational_Patterns_of_Rosaceae_Chloroplast_Genomes?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/24237452_Complete_nucleotide_sequence_of_Dendrocalamus_latiflorus_and_Bambusa_oldhamii_chloroplast_genomes?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/24237452_Complete_nucleotide_sequence_of_Dendrocalamus_latiflorus_and_Bambusa_oldhamii_chloroplast_genomes?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/24237452_Complete_nucleotide_sequence_of_Dendrocalamus_latiflorus_and_Bambusa_oldhamii_chloroplast_genomes?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/46382323_The_Complete_Chloroplast_Genome_Sequence_of_Date_Palm_Phoenix_dactylifera_L?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/46382323_The_Complete_Chloroplast_Genome_Sequence_of_Date_Palm_Phoenix_dactylifera_L?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/46382323_The_Complete_Chloroplast_Genome_Sequence_of_Date_Palm_Phoenix_dactylifera_L?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/292113579_Chloroplast_genomes_of_plants_Plant_diversity_and_evolution_genotypic_and_phenotypic_variation_in_higher_plants?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/292113579_Chloroplast_genomes_of_plants_Plant_diversity_and_evolution_genotypic_and_phenotypic_variation_in_higher_plants?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/292113579_Chloroplast_genomes_of_plants_Plant_diversity_and_evolution_genotypic_and_phenotypic_variation_in_higher_plants?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/292113579_Chloroplast_genomes_of_plants_Plant_diversity_and_evolution_genotypic_and_phenotypic_variation_in_higher_plants?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/51810722_The_phylogeny_of_the_BEP_clade_in_grasses_revisited_Evidence_from_the_whole-genome_sequences_of_chloroplasts?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/51810722_The_phylogeny_of_the_BEP_clade_in_grasses_revisited_Evidence_from_the_whole-genome_sequences_of_chloroplasts?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/51810722_The_phylogeny_of_the_BEP_clade_in_grasses_revisited_Evidence_from_the_whole-genome_sequences_of_chloroplasts?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/51203290_High-Throughput_Sequencing_of_Six_Bamboo_Chloroplast_Genomes_Phylogenetic_Implications_for_Temperate_Woody_Bamboos_Poaceae_Bambusoideae?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/51203290_High-Throughput_Sequencing_of_Six_Bamboo_Chloroplast_Genomes_Phylogenetic_Implications_for_Temperate_Woody_Bamboos_Poaceae_Bambusoideae?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/51203290_High-Throughput_Sequencing_of_Six_Bamboo_Chloroplast_Genomes_Phylogenetic_Implications_for_Temperate_Woody_Bamboos_Poaceae_Bambusoideae?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/6263120_Comparative_chloroplast_genomics_analyses_including_new_sequences_from_the_angiosperms_Nuphar_advena_and_Ranunculus_macranthus_BMC_Genomics_8174?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/6263120_Comparative_chloroplast_genomics_analyses_including_new_sequences_from_the_angiosperms_Nuphar_advena_and_Ranunculus_macranthus_BMC_Genomics_8174?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/6263120_Comparative_chloroplast_genomics_analyses_including_new_sequences_from_the_angiosperms_Nuphar_advena_and_Ranunculus_macranthus_BMC_Genomics_8174?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==
https://www.researchgate.net/publication/6263120_Comparative_chloroplast_genomics_analyses_including_new_sequences_from_the_angiosperms_Nuphar_advena_and_Ranunculus_macranthus_BMC_Genomics_8174?el=1_x_8&enrichId=rgreq-3dc8753b-1e76-437b-90d3-9578fd6b5301&enrichSource=Y292ZXJQYWdlOzI2MzIwNzYzODtBUzoxODk1Mjg1NDMzNDI1OTJAMTQyMjE5ODUzNDE0MA==

