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Sequence characterization and phylogenetic relationships of chloroplast genome
of Rehmannia chrysantha
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College of Traditional Chinese Medicine and Food Engineering, Shanxi University of Chinese Medicine, Jinzhong 030619, China

Abstract: Objective High-throughput sequencing of Rehmannia chrysantha L.was performed to elucidate the structure of its chloroplast
genome and its phylogenetic relationship with related species. Methods Codon preference analysis of chloroplasts of R. chrysantha was
performed using CodonW v1.3 software. The codon usage bias was analyzed by using CodonW v1.3 software. Then, the obtained data
were imported into IRscope and mVISTA to clarify sequence variations between R. chrysantha and related species. This study constructed
a phylogenetic tree of the genus Rehmannia and its related genera on MEGAI1 software. Results The chloroplast genome of R.
chrysantha was a typical circular double-stranded molecule with a quadripartite structure and a total length of 153 789 bp. It has 28 high-
frequency codons. Neutral plot analysis, ENC-plot analysis, and PR2-plot analysis all indicated that natural selection was the main cause
of codon usage bias in R. chrysantha. It was also found that there were varying degrees of variation in the inverted repeat (IR) boundaries
of the Rehmannia genus, and these changes were mainly concentrated in JLA and JLB. The genes 1pl2, psbl, petN, psbZ, ycf1, and ndhB
were identified as potential DNA barcodes for distinguishing closely related genus Rehmannia. In addition, phylogenetic analysis revealed
a close evolutionary relationship between R. chrysantha and R. glutinosa L. Conclusion Protein-coding genes in the chloroplast genomes
of genus Rehmannia exhibited a preferential use of codons ending in A/U, with natural selection being the primary factor influencing this
codon usage bias. These findings will provide a foundation for future studies on molecular evolution, phylogeny, and chloroplast genetic
engineering within this genus.
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Fig. 1 Circularized map of chloroplast genome of R. chrysantha



F8 B 2026528 $57% B4 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 4 e 1453 «

*2 RALMAMREEEIRES 3

Table 2 Chloroplast gene functional classification of R. chrysantha

R SR HERR Y R 2R
HAE1EH K &5 psaA~ psaB. psaC. psal. psaJ
HRAI psbA. psbB. psbC. psbD. psbE. psbF. psbH. psbl. psbJ. psbK. psbL.
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HIERNA trnA-UGC*(2)« trnC-GCA~ trnD-GUC- trnE-UUC~ trnF-GAA. trnG-
GCC. trnG-UCC"- trnH-GUG~ trnl-CAUQ2)~ trnl-GAU"(2)~ trnK-
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Table 3 SSRs types and quantities of chloroplast genome in R. chrysantha
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HRZH TR AT 128 71.11 7333
C/IG 4 222

ZHEHR AC/GT 3 1.66 18.31
AG/CT 14 7.7
AT/AT 16 8.88

R AAG/CTT 1 0.55 1.10
AAT/ATT 1 0.55

VU R AAAC/GTTT 1 0.55 5.53
AAAG/CTTT 3 1.66
AAAT/ATTT 2 1.11
AATC/ATTG 2 1.11
AATT/AATT 1 0.55
AGAT/ATCT 1 0.55

FEH IR AAAAT/ATTTT 1 0.55 1.66
AATCT/AGATT 2 1.11
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Ter |UAA 1567 UGA 0.69 UAG0.63  0.00 0.00 0.00
Ala| GEU1.78 GCA 1.15 GCC0.63 GCG 0.44  0.00 0.00
Cys UGU 1.52 UGC 0.48 0.00 0.00 0.00 0.00
Asp | GAU 162 GACO0.38  0.00 0.00 0.00 0.00
Glu | GAA 1.54 GAG 0.46 0.00 0.00 0.00 0.00
Phe | UUU1.36 UUC0.64  0.00 0.00 0.00 0.00
Gly GGA 160 GGU1.28 GGGO0.68 GGCO0.44  0.00 0.00
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Met AUG1.00  0.00 0.00 0.00 0.00 0.00
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Arg AGA 1.85 CGA 1.34 CGU 1.31 AGGO0.61 CGG0.49 CGC 0.40
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Val GUA 1.53 GUU1.51 GUGO0.52 GUC 0.44 0.00 0.00
Trp | UGG 1.00 0.00 0.00 0.00 0.00 0.00
Tyr | UAU1.62 UAC 0.38 0.00 0.00 0.00 0.00
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Fig.2 Relative synonymous codon usage and GCcontent (A) and ENC values (B) in chloroplast genome of R. chrysantha
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Fig. 7 Global comparative global analysis of chloroplast genomes
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