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Comparative analysis of chloroplast genomes of six species of Clivia

Zhao Xinghua, Yue Ling, Wu Haihong, Li Dan, Feng Xiuli, Ren Xi
(Institute of Floriculture, Liaoning Academy of Agricultural Sciences, Shenyang, 110161)

Abstract: In order to understand the basic features of the whole chloroplast genome of Clivia and to develop
molecular markers for germplasm utilization analysis, the data obtained were finely spliced and efficiently as-
sembled. The acquired data were subjected to fine splicing and efficient assembly of the chloroplast genome and
comprehensive gene annotation. The results were as follows:(1) The chloroplast genome lengths of C. gardenii, C.
miniata var.citrina, C. miniata var. Variegata, C. robusta, C. caulescens and C. miniata were 158 156, 158 112,
157 689, 157 130, 157 130, 158 149, and 158 114 bp, respectively. 130, 130, 133, 128, 128, and 133 genes were
annotated, respectively.(2) 54, 60, 61, 63, 71, and 61 SSRs were identified in the chloroplast genomes of C.
gardenii, C. miniata var.citrina, C. miniata var. Variegata, C. robusta, C. caulescens and C. miniata, respe-
ctively.(3) Among the coding regions, the ycf4-cemA gene had the highest nucleotide diversity value(Pi=0.0152),
as well as the rrn23 gene, which had a nucleotide diversity value greater than 0.0100 and can be considered as
genes with higher diversity.(4) The Rpl22 gene is located at the junction between the LSC(Large Single Copy re-
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gion) and IRb(Inverted Repeat region b), with a difference of only 1 bp among 6 species. Specifically, the ndhF

gene spans the border region between the IRb and the SSC and is only 6 bp different in sequence among these spe-

cies. Among them, C. gardenii, C. robusta, C. caulescens are the same, while the other three species of C. mini-

ata, C. miniata var. citrina, and C. miniata var. variegata are the same.(5) Two highly differentiated genes(rpoC2
and ycf2) and eight highly variable regions(rps19-psbA, rps16-trnS-GCU, atpF-atpH, trnT-UGU-trnF-GAA, rps2-
rpoC2, petA-psbL, trnl-CAU- ycf2, rps12-rrn16). Comparative analysis of the monarch chloroplast genome al-

lows for the utilization of highly divergent genes and highly variable regions in order to develop highly specific

molecular markers that can be implemented for precise species identification and in-depth phylogenetic exploration.
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Table 1 Chloroplast genome characteristics in six species of C.
. LSCIX SSCIX IRIX JER HHFZY (RNA RNA EGC LSCX SSCKX IR
poppe OBk RIS T e e o RREGY s mE A GORM GOAE GCAE
acoessionNo.  bp bp _bp  bp A 4 No. No. (%) (%) (%) (%
AR T2 MWS61117 158156 86307 18231 26809 130 86 36 8 38 36.06 3227 4294
KIEH T NC_048961 158114 86204 18334 26788 133 87 38 8 38 36.1 32.21 42.94
WEE T MWS561118 158112 86202 18334 26788 130 86 36 8 38 36.1 32.21 42.94
FHE T2 MWO017632 157689 85779 18334 26788 133 88 37 8 38 36.08 3221 4294
HEETX MW660367 157130 85430 18278 26711 128 86 34 8 38 36.15 322 4296
AZERTE  MW660366 158149 86250 18343 26778 128 86 34 8 37.9 36.01 32.2 42.94
=2 EFZcpDNAFREER
Table 2 C. cp DNA annotation information
B4 B AR
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=S R ol e o M| inf4
JHEARG K ] matK
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it b/ £ A A A petB, petD, petd, petL, petG, petN
R GIERH psad, psaB, psaC, psal, psaJ
HRGIEER psbA, psbB, psbC, psbD, psbE, psbF, psbH, psbl, psbJ, psbK, psbL, psbM, psbN, psbT, psbZ
AR IR AL BE R IR rbeL
TEHE AR AR 3L rpll4, rpll6, rpl2, rpl20, rpl22, rpl23, rpl32, rpl33, rpl36
RNA R AtV HE I A rpod, rpoB, rpoCl, rpoC2
FZARATE 11/ L RE ] rpsil, rpsl2, rpsi4, rpsl5, rpsl6, rps18, rpsl19, rps2, rps3, rps4, rps7, rps8
B - AR ] 152 AE yefl, yef2, yef3, yef4
FERERNARE A trnA-UGC, trnD-GUC, trnH-GUG, trnE-UUC, trnl-CAU, trnl-GAU, trnC-GCA, trnL-CAA, trnM-CAU, trnG-

GCC, trnN-GUU, trnP-UGG, trnQ-UUG, trnL-UAG, trnR-ACG, trnF-GAA, trnR-UCU, trnM-CAU, trnS-GCU,
trnS-UGA, trnS-GGA, trnT-GGU, trnV-GAC, trnT-UGU, trnV-UAC, trnW-CCA, trnY-GUA, trnfM-CAU

BB R A TR AL

rrnl6, rrn23, rrnd.5, rrnb
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Fig. 1 Nucleotide diversity value (Pi) between chloroplast genomes
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Fig. 3 Comparison of chloroplast genome sequences of six C. orchid species
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