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Abstract: Reynoutria japonica Houtt., belonging to Polygoneae of Polygonaceae, is a Chinese
medicinal herb with the functions of draining dampness and relieving jaundice, clearing heat and
detoxifying, dispersing blood stasis and relieving pain, and relieving cough and resolving phlegm. In
this study, we carried out high-throughput sequencing for the chloroplast genome sequences of five
cultivars of R. japonica and analyzed the genome structure and variations. The chloroplast genomes of
the five R. japonica cultivars had two sizes (163 376 bp and 163 371 bp) and a typical circular tetrad
structure composed of a large single-copy (LSC) region of 85 784 bp, a small single-copy (SSC) region
of 18 616 bp, and a pair of inverted repeat (IR) regions (IRa/IRb) which are spaced apart. A total of
161 genes were obtained by annotation, which consisted of 106 protein-coding genes, 10 rRNA-coding
genes, and 45 tRNA-coding genes. The total GC content was 36.7%. Specifically, the GC content in the
LSC, SSC, and IR regions were 34.8%, 30.7%, and 42.7%, respectively. Comparison of the whole
chloroplast genome among the five cultivars showed that trnk-UUU, rpoCl, petD, rpll6, ndhA, and
rpl12 in coding regions had sequence variations. In the phylogenetic tree constructed for the 11 samples
of Polygoneae, the five cultivars of R. japonica clustered into one clade near the root and was a sister

group of Fallopia multiflora (Thunb.).

Keywords: Chinese medicinal herb; whole chloroplast genome; genomics analysis; circular tetrad structure
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Figure 1  Five cultivars of Reynoutria japonica.
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Table 1 GenBank accession number of the
chloroplast genomes in 6 species of Polygoneae
Species GenBank No.
Antenoron filiforme (Thunb.) Rob. et Vaut. MW915468.1

Fallopia multiflora (Thunb.) Harald. MK330002.1
Fagopyrum dibotrys (D. Don) Hara MF491390.1
Fagopyrum tataricum (L.) Gaertn. KM201427.1
Fagopyrum esculentum Moench EU254477.1
Fagopyrum leptopodum (Diels) Hedb. MWO017633.1
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Figure 2 Chloroplast genome map of Reynoutria japonica.
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Table 2 Chloroplast genome annotation statistics
Species Genome size  GC content rRNA tRNA Intron CDSgenes LSC  SSC IRa IRb

(bp) (%) (No)  (No) (No)  (No.) (bp)  (bp)  (bp)  (bp)
Antenoron filiforme (Thunb.)
Rob. et Vaut. 159 741 37.8 10 45 27 105 84432 13073 31118 31118
Fallopia multiflora (Thunb.)
Harald. 163 376 375 10 45 25 105 88340 13887 30773 30773
Fagopyrum dibotrys (D. Don)
Hafapy i 159919 379 10 45 28 104 85134 13309 30738 30738
Fagopyrum tataricum (L.)
Gaertn. 159272 379 10 46 28 104 84397 13241 30817 30817
Fagopyrum esculentum
Moench 159 599 38.0 10 45 27 104 84885 13344 30685 30685
Fagopyrum leptopodum
(Diels) Hedb. 159 375 37.8 10 45 28 106 84454 13225 30848 30848
Reynoutria japonica Houtt.
Hubeil 163 376 37.5 10 45 28 106 87549 13571 31128 31128
Reynoutria japonica Houtt.
Hunanl 163 371 37.5 10 45 28 106 87571 13558 31121 31121
Reynoutria japonica Houtt.
Hunan? 163 371 37.5 10 45 28 106 87571 13558 31121 31121
Reynoutria japonica Houtt.
Shaanxil 163 376 37.5 10 45 28 106 87576 13558 31121 31121
Reynoutria japonica Houtt.

163 376 37.5 10 45 28 106 87576 13558 31121 31121

Shaanxi2
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-2 AR L R 4l i B o s (K1 3),5 1N
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FEH F, B4 IRb 62 bp A1 LSC 2 182 bp
WIER> . T8 5 IRb-SSC 3 R T ndhF J
IZEM, ndhF BER 582 F SSC Xk, H
IRb-SSC i1 i 5 ndhF 3R A F& 56 bp. BRATE
B Z A H A SE A B S SRR OR R — 3, B
F ndhF FEHSX L, IRb-SSC 1 5K ndhF
L[4y A IRb X5, LSC XBHHy, 4Lk
IRb 62 bp, LSC 2 188 bp, 45777 IRb 74 bp.
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LSC 2 176 bp, #7574 IRb 90 bp, LSC 2 160 bp,
/NEFFEZE IRD 54 bp. LSC 2 184 bp, Fi# IRb
73 bp. LSC 2 183 bp (& 3).
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FERLA B IRb-LSC i N T rps19 FEF I
rpl22 FE DR Y JE IR 0] B X 4 2R 55 1 L5 rpl22
FLAHBE 25 bpo (I SHIFEE . &3 W
FEF . NEFFEE I IRb-LSC A5 R
i F rps19 FEH b, A2 S bp AN, BN
TRAFS

5N AL S AP TRa-SSC i BIHE T rpsi s
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Figure 3 Chloroplast genome boundaries.
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Figure 4 Variations of the chloroplast genome sequence.
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