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Abstract: Objective To analyze the structural characteristics of the complete chloroplast genome of the perennial medicinal plant Fritillaria
taipaiensis, a species of the genus Fritillaria in the Liliaceae family, and investigate its phylogenetic relationships. Methods Genomic DNA

was extracted from leaves of . taipaiensis using the CTAB method. Sequencing was performed on the Illumina HiSeq platform, followed by
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chloroplast genome assembly with GetOrganelle. Using bioinformatics methods to compare the structural characteristics and degree of
variation among the chloroplast genomes of six original medicinal plants of F. Cirrhosa. A phylogenetic tree was constructed by the neighbor-
joining method (NJ) using MEGA11.0. Results The complete chloroplast genome of F. taipaiensis is 151 700 bp in length, comprising a large
single-copy (LSC, 81 456 bp) region, a small single-copy (SSC, 17 554 bp) region, and a pair of inverted repeats (IRa and IRb, 26 345 bp),
with a GC content of 36.97%. A total of 131 genes were annotated, including 8 rRNA genes, 38 tRNA genes, 84 protein-coding genes, and
one pseudogene. Codon usage bias analysis indicated that 50.00% of codons had a relative synonymous codon usage (RSCU) value greater
than 1, with a preference for A/T endings. In total, 216 simple sequence repeats (SSRs) were identified, among which mononucleotide repeats
were the most abundant (52.78%), predominantly composed of A and T, suggesting a high frequency of A/T base usage. Comparative boundary
analysis revealed conserved chloroplast genome structures across six original species of F. Cirrhosa (. cirrhosa, F. wabuensis, F. delavayi, F.
taipaiensis, F. unibracteata, and F. przewalskii). Variation and collinearity analyses indicated low degree of variation of chloroplast genome
and the presence of a conserved collinear block among these six species. Phylogenetic analysis showed that all nine Fritillaria species clustered
into one clade, with the six original species of F. Cirrhosa forming a distinct subclade, the genus Fritillaria and Lilium are sister branches of

each other, but should be distinguished from the genus Amana Honda. Conclusion This study successfully assembled a high-quality

chloroplast genome of F. taipaiensis, providing a foundation for research on its genetic structure and diversity.
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Fritillaria taipaiensis PY. Li

chloroplast genome
151 700 bp
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Fig. 1 Chloroplast genome map of E taipaiensis
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Table 2 Base composition of chloroplast genome in F taipaiensis
[X 2 A% T/% C/% G/% GC/% TlZE K B /bp
IRa 28.51 29.02 21.99 20.49 42.47 26 345
IRb 29.02 28.51 20.49 21.99 42.47 26 345
SSC 34.56 35.07 16.02 14.35 30.37 17 554
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Table 3 Functional classification on chloroplast genome of F. taipaiensis
F A TheE He PR H 4 e
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NADH- /It B 7 5k ndhA* « ndhB*(2)~ ndhC . ndhD - ndhE . ndhF. ndhG . 12
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M RE SV b/f R petd. petB". petD*. petG. petL. petN 6
Rubisco fiff K 7% rbeL 1
ATP &7 3 atpA- atpB~ atpE~ atpF’. atpH. atpl 6
HILE WA SRR AR SR E R rpll4 . rpll6° rpl2*(2)« rpl20< 1pI22. rpl23(2)~ rpl32. 11
rpl33. mpl36. 1pl23(2). rpl32
K HE R /N T rpsll< rps12™*(2)« rpsl4~ rpsl5< rpsl6™ rpsl8~ rpsl9-. 14
rps2~ rps3~ rps4~ rps7(2)~ rps§
RNA K% B 5 & T rpoA~ rpoB~ rpoCI*. rpoC2
i RNA HEH rrnl6(2)s rrm23Q2)s rrnd.52)~ rrnS5(2)
15 RNA 3[R trnA-UGC*(2) « trnC-GCA « trnD-GUC « trnE-UUC . trnF- 38
GAA . tnG-GCC* . trnG-UCC + trnH-GUG(Q2) « tranl-
CAUQR) trnl-GAU'(2)~ trnK-UUU". trnL-CAA(2)~ trnL-
UAA® . trnL-UAG « trnM-CAU . trnN-GUU(2) « trnP-
UGG trnQ-UUG. trnR-ACG(2)~ trnR-UCU. trnS-GCU.
trnS-GGA « trnS-UGA « trnT-GGU « trnT-UGU . trnl-
GACQ2)~ trnV-UAC*\ trnW-CCA~ trnY-GUA~ trnfM-CAU
HoAth LR R AT matK 1
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fEEEA cemA 1
CBEEHEE A PR AGER T 5L accD 1
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“contains one intron; ““contains two introns; *pseudogene.
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trnH 5 psbA B[R 2 18], 40 VIBER) JLA 34 57447 T
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B, BREUAT DUBRAL, ook 5 P A 7E 3L R 40 1)
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Fig. 2 Relative synonymous codon usage of chloroplast genome in F. taipaiensis
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Table 4 Codon information of F taipaiensis

RACER IR o RSCU EACER IR How RSCU
UAA Ter 41 1.58 AUU Met 0 0.00
UAG Ter 18 0.69 CUG Met 0 0.00
UGA Ter 19 0.73 GUG Met 1 0.01
GCA Ala 363 1.16 UUG Met 0 0.00
GCC Ala 197 0.63 AAC Asn 224 0.41
GCG Ala 134 0.43 AAU Asn 878 1.59
GCU Ala 556 1.78 CCA Pro 269 1.17
UGC Cys 63 0.49 ccc Pro 195 0.85
UGU Cys 196 1.51 CCG Pro 103 0.45
GAC Asp 183 0.40 CCu Pro 354 1.54
GAU Asp 721 1.60 CAA Gln 603 1.51
GAA Glu 892 1.52 CAG Gln 195 0.49
GAG Glu 282 0.48 AGA Arg 412 1.87
uucC Phe 422 0.66 AGG Arg 117 0.53
Uuu Phe 854 1.34 CGA Arg 297 1.35
GGA Gly 613 1.58 CGC Arg 83 0.38
GGC Gly 175 0.45 CGG Arg 103 0.47
GGG Gly 269 0.69 CGU Arg 308 1.40
GGU Gly 499 1.28 AGC Ser 85 0.30
CAC His 112 0.41 AGU Ser 373 1.31
CAU His 429 1.59 UCA Ser 359 1.26
AUA Ile 674 1.00 ucc Ser 271 0.95
AUC Ile 368 0.55 UCG Ser 145 0.51
AUU Ile 972 1.45 UCU Ser 478 1.68
AAA Lys 902 1.50 ACA Thr 365 1.26
AAG Lys 299 0.50 ACC Thr 206 0.71
CUA Leu 304 0.78 ACG Thr 120 0.41
cuc Leu 145 0.37 ACU Thr 468 1.62
CUG Leu 131 0.34 GUA Val 460 1.47
Cuu Leu 491 1.26 GUC Val 158 0.51
UUA Leu 812 2.09 GUG Val 170 0.54
UUG Leu 450 1.16 GUU Val 461 1.48
AUA Met 1 0.01 UGG Trp 392 1.00
AUC Met 1 0.01 UAC Tyr 155 0.36
AUG Met 546 6.96 UAU Tyr 709 1.64
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Fig. 3 Statistical chart of quantity of various types of SSR
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Fig. 4 IR/SC boundary changes of chloroplast genome of F. Cirrhosae original plants
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Fig. 5 Global alignment analysis of chloroplast genomes of F. Cirrhosae original plants
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