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Chloroplast Genomic Analysis of Pyrrosia assimilis
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[ Abstract | Objective; The complete chloroplast genome of Pyrrosia assimilis was sequenced, its sequence
characteristics was analyzed and herbgenomics of P. assimilis was discussed. Method: Its complete chloroplast
genome sequence was determined through high-throughput sequencing technology, and its structural characteristics
and phylogenetic relationships were analyzed by bioinformatics. Result; The chloroplast genome of P. assimilis
was a circular double-chain structure with a total length of 154 964 bp, and the total content of guanine and
cytosine (GC) was 41.2% . A total of 131 genes were annotated, including 88 protein-coding genes, 35 transfer
RNA (tRNA) genes and 8 ribosomal RNA (rRNA) genes. A total of 43 dispersed repetitive sequences and 56

simple sequence repeats (SSRs) were detected. The frequency of codon encoding leucine was the highest, while
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the number of codon encoding tryptophan was the lowest. Five highly divergent regions ( psbA, rrnl6, petA-psbJ,
ndhC-trnM , and psbM-petN) were screened, phylogenetic analysis showed that P. assimilis was closely related to
P. bonii. Conclusion; Comparative analysis of the complete chloroplast genome of P. assimilis reveals that non-
coding regions exhibited a higher divergence than the coding regions, the large single copy region (LSC) and small
single copy region (SSC) are more divergent than the reverse repeat region (IR) , the selected five highly variable

regions can be used as specific DNA barcodes for identification of Pyrrosia species. Study on the chloroplast genome

of P. assimilis can provide a reference for the molecular identification, genetic transformation, expression of

resistance protein and secondary metabolism pathway analysis of other Pyrrosia medicinal plants.

[ Key words ] herbgenomics; Pyrrosia

characteristics; DNA barcoding; phylogenetic tree
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Fig. 1 Physical spectrum of complete chloroplast genome of

Pyrrosia assimilis
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Table 1 Lengths and locations of introns in chloroplast genome of

Pyrrosia assimilis

BT ONET AET ONET SET

APy /bp  I/bp  N/bp  0/bp  TM/bp
atpF LSC 145 722 416
cpP LSC 71 699 292 544 240
ndhA SSC 558 952 558
ndhB IR 40 832 600 700
petB LSC 6 807 642
petD LSC 8 640 472
pl16 LSC 9 762 405
2 IR 397 723 437
poCl LSC 432 737 1650
ps12 IR 114 588 232 26
ps16 LSC 48 707 243
tmA-UGC IR 37 820 36
tnG-UCC  LSC 23 902 48
tnl-GAU IR 36 960 36
unT-UGU IR 33 543 40
tnV-UAC  LSC 34 637 40
tnL-UAA  SSC 34 584 51
yef3 LsC 125 749 229 642 162
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Table 2 Types,amounts and ratios of SSR in chloroplast genome of

Pyrrosia assimilis

SSR 7l B EE T B/ L 1 %
e g A/T 16 28.6
Cc/G 14 25.0
CEEE AG/CT 1 1.8
AT/AT 8 14.3
A E R AAG/CTT 4 7.1
ACT/AGT 1 1.8
I iy AAAG/CTTT 1 1.8
AAAT/ATTT 2 3.6
AAGC/CTTG 1 1.8
AATC/ATTG 1 1.8
AATT/AATT 3 5.4
AGAT/ATCT 2 3.6
TS AACAG/CTGTT 1 1.8
AGAGG/CCTCT 1 1.8

2.3 PSRRI A O AT A ) SO
7T BE (RSCU ) J2 45 %E 5 A% - 19 (o JH 430 5 A
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Oh 5 223 AT b €6 28 R (Trp ) B9 1S T e,k
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706 4>, BR TR &R (Met) A1 Trp, H Al 2 3 2 (1Y
RSCU ¥ > 1, %+ B A Wit Hrh %1 AGA
) RSCU fe i , A 1. 61, % i+ GCG/GAC fy RSCU
A%, R 0.67, %3,

Table 3  Analysis of relative synonymous codon usage in chloroplast genome of Pyrrosia assimilis

AR wi T BT RSCU R BT B TR A RSCU
2K 5 &% ( Phe) uuuU 1733 1.18 i S W2 ( Tyr) UAU 1077 1.23
Phe uuc 1194 0.82 Tyr UAC 681 0.77
Leu UUA 1021 1. 17 2 1| (Stop) UAA 1053 1.20
Leu uuG 1033 1.19 Stop UAG 720 0. 82
Leu CUU 1032 1.19 Stop UGA 863 0.98
Leu cuc 736 0.85 Trp UGG 706 1.00
Leu CUA 811 0.93 4 & Wk (Gln) CAA 1059 1.32
Leu cuG 590 0.68 Gln CAG 543 0. 68
SR (1le) AUU 1482 1.21 KAk e (Asn) AAU 1523 1.29
Tle AUC 957 0.78 Asn AAC 843 0.71
Ile AUA 1231 1.01 WA R (Lys) AAA 1759 1.28
Met AUG 730 1.00 Lys AAG 988 0.72
%5 (Val) GUU 802 1.30 KAE R (Asp) GAU 1015 1.33
Val GUC 452 0.73 Asp GAC 507 0. 67
Val GUA 788 1.28 AR (Glu) GAA 1221 1.30
Val GUG 423 0. 69 Glu GAG 658 0.70
24 5% ( Ser) Ucu 1111 1.27 Jifi &% ( Pro) CCU 732 1.06
Ser uce 945 1.08 Pro cce 757 1.09
Ser UCA 966 1. 11 Pro CCA 779 1.13
Ser UucG 686 0.79 Pro CcCG 500 0.72
Ser AGU 880 1.01 KW (Arg) CGU 503 0. 80
Ser AGC 644 0.74 Arg CGC 430 0. 68
2 B &R ( Cys) UGU 689 1.08 Arg CGA 683 1.08
Cys UGG 583 0.92 Arg CGG 499 0.79
FR 2 (Thr) ACU 862 1.29 Arg AGA 1014 1.61
Thr ACC 696 1.05 Arg AGG 651 1.03
Thr ACA 639 0.96 20 %1% (His) CAU 740 1.26
Thr ACG 467 0.70 His CAC 438 0.74
P& (Ala) GCU 699 1.36 H4& M (Gly) GGU 656 1.06
Ala GCC 443 0. 86 Gly GGC 422 0.68
Ala GCA 572 1. 11 Gly GGA 746 1.21
Ala GCG 347 0.67 Gly GGG 644 1.04

2.4 MEAFRMRAESENA 2R AT
AFNSH RN, @ mVISTA B A A
P AT 5 PUIR BT A1 H A K Je B By 4 4% SR Ak

P2 9 R A 42 JRy L XS oA, DL 2.
P 2 m A A gAY X (L ) AR SRR,
Zhi B X ( (0 23 ) AR DR S, AR 2 B XA S i E g
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Fig. 2 Global alignment of chloroplast genomes among Pyrrosia assimilis and other species
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