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Abstract: Lonicera Linn. is the largest genus of family Caprifoliaceae, which has a long history and abundant
resources in China. Due to its ornamental and medicinal properties, the species of Lonicera shows outstanding
economic value. However, affected by the huge demand and high price stimulation, there is a serious mixing
phenomenon on the market. In this study, high-throughput sequencing technology was used to analyze the analysis
of L. angustifolia Wallich ex Candolle var. myrtillus (Hook. f. & Thomson) Q. E. Yang, L. myrtillus Hook. f. et
Thoms. var. cyclophylla Rehd, L. szechuanica Batal and L. tangutica Maxim to sequence and assemble their
chloroplast (CP) genomes, and to conduct structural comparisons and phylogenetic studies. The results showed that
the chloroplast genomes of the four species showed a typical circular tetrad structure, with a total length of
154 608 -163 413 bp and a total GC content of 37.93% —38.42%. A total of 128 - 129 genes were annotated,
including 83 -84 protein-coding genes, 8 rRNA genes, and 37 tRNA genes. A total of 53-68 SSRs and 133-745
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long repeats were detected by chloroplast repeat structure analysis. Phylogenetic studies showed that 21 species of

Lonicera medicinal plants could be significantly clustered into one branch, among which the relatives of

L. angustifolia and L. szechuanica were close, and the kinship of L. myrtillus and L. tangutica was close. This

study is the first comprehensive study of the chloroplast genome and phylogenetic relationship of Loicera species,

and the experimental results provide a scientific basis for revealing the genetic information, species evolution and

genetic diversity of Lonicera species.
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Table 1 Sample collection information
Species Location Longitude Latitude Altitude/m Specimen No. Genbank No.
L. angustifolia Jilong 85°16'7.5" 28°37'49.3" 3722 IXZY317 OP388439
L. myrtillus Nielamu 85°54'57.3" 28°9'42.8" 4475 IXZY293 OP388440
L. szechuanica Jilong 85°16'7.5" 28°37'49.3" 3722 IXZY319 OP388441
L. tangutica Changdu 96°46'35.7" 29°33'22.6" 4187 IXZY042 OP388442
rRNA, aragorn v1.2.38 (http:/130.235.244.92/ARA- 28 40.31%~43.5%. HulE I 24 L[5 20 4 o
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Table 2 Characterization of four CP genomes of Lonicera in Caprifoliaceae

. . o Length/bp
Species Size/bp PCG tRNA rRNA Gene GC/% LSC SSC R
L. angustifolia 155899 83 37 8 128 38.42 89 628 18 937 23 667
L. myrtillus 154 608 83 37 8 128 38.39 88 542 18 804 23 631
L. szechuanica 163 413 84 37 8 129 37.93 89 564 12 759 30 545
L. tangutica 155709 83 37 8 128 38.34 88 963 18 816 23 965
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Il Photosystem I
[l Photosystem IT
[l Cytochrome b/f complex
ATP synthase

[[] NADH dehydrogenase
B RubisCO large subunit
Il RNA polymerase

O Ribosomal proteins (SSU)
[l Ribosomal proteins (LSU)
[l Transfer RNAs

Il Ribosomal RNAs

I clpP, matK

[l Other genes

Lonicera
chloroplast genome
154 608-163 413 bp

[] Hypothetical chloroplast reading frames (ycf)

Figure 1 The CP genome map of Lonicera. Genes are color coded by their function in the legend. Genes inside or outside the circle are

transcribed in a clockwise or counter clockwise direction, respectively. The grey region of the inner circle indicates the GC content of the CP

genome. LSC: Large single-copy; SSC: Small single-copy; IRA: Inverted repeat a; IRB: Inverted repeat b

Table 3 List of genes found in four CP genomes of Lonicera. x2: Copy number

Category

Group

Gene

Photosynthetic

Self-replication

Other

Subunits of photosystem I
Subunits of photosystem 11
Subunits of NADH dehydrogenase
Subunits of cytochrome b/f complex
Subunits of ATP synthase

Large subunit of RubisCO

Large subunit of ribosomal

Small subunit of ribosomal
Subunits of RNA polymerase
Ribosomal RNAs

Transfer RNAs

Tanslational initiation factor
Protease

Maturase

Envelope membrane protein
c-Type cytochrome synthesis gene

Hypothetical chloroplast reading frames

psaA, psaB, psaC, psal, psaJ

psbA, psbB, psbC, psbD, psbE, psbF, psbH, psbl, psbJ, psbK, psbM, psbN, psbT, psbZ
ndhA, ndhB (x2), ndhC, ndhD, ndhE, ndhF, ndhG, ndhH, ndhl, ndhJ, ndhK

petA, petB, petD, petG, petL, petN

atpA, atpB, atpE, atpF, atpH, atpl

rbcL

rpll4, rpll6, rpl2, rpl20, rpl22, rpi23, rpl32, rpl33, rpl36

rpsll, rpsl12 (x2), rpsi4, rpsl15, rps16, rpsl8, rpsl9, rps2, rps3, rps4, rps7 (x2), rps8
rpoA, rpoB, rpoCl, rpoC2

rrnl6 (X2), rrn23 (x2), rrn4.5 (x2), rrnd (x2)

trnA-UGC (x2), trnC-GCA, trnD-GUC, trnE-UUC, trnF-GAA, trnG-GCC, trnG-UCC,
trnH-GUG, trnl-CAU (X2), trnl-GAU (x2), trnK-UUU, trnL-CAA (x2), trnL-UAA,
trnL-UAG, trnM-CAU, truN-GUU (x2), trnP-UGG, trnQ-UUG, trnR-ACG (X2),
trnR-UCU, trnS-GCU, trnS-GGA, trnS-UGA, trnT-GGU, trnT-UGU, trnV-GAC (*2),
trnV-UAC, trnW-CCA, trnY-GUA, trnfM-CAU

infA
clpP
matK
cemA

cesA
yefl, yefl5 (x2), yef2 (x2), yef3, yef4
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Figure 2 The number of long repeats (A) and SSRs (B) in CP

genome of Lonicera
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Figure 3 The columnar stacking diagram of each amino acid display the codon usage within the CP genome of Lonicera. Colors in the

column graph reflect codons in the same colors shown below the figure. RSCU: Relative synonymous codon usage; Ala: Alanine; Arg:

Arginine; Asn: Asparagine; Asp: Aspartic acid; Cys: Cysteine; Gln: Glutamine; Glu: Glutamic acid; Gly: Glycine; His: Histidine; Ile:

Isoleucine; Leu: Leucine; Lys: Lysine; Met: Methionine; Phe: Phenylalanine; Pro: Proline; Ser: Serine; Thr: Threonine; Trp: Tryptophan;

Tyr: Tyrosine; Val: Valine
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Figure 4 Boundary comparison of IR and SC region of CP genomes in four species. Gene names and their lengths are displayed in boxes
and above the boxes. JLB: LSC-IRb; JSB: IRb-SSC; JSA: SSC-IRa; JLA: IRa-LSC
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Figure 5 Phylogenetic relationship of 52 taxa using maximum
likelihood (ML) based on concatenated sequences of 83 genes in

Caprifoliaceae. Bootstrap support value shown at each node
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