4’ _f- #® 20234E 9 %54% % 183 Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 18 * 6065 *

DA TS R IR E R B FIIFHES RRE A S i

F ol AL K ol R EAL JEEA L2 LR RIRML ZHKRSE FRREIL RO
FHHEL F R

1. BRPGrREEZG K 2520k BRI ZRIE h B2 N T JT & TARR AR W F b0 “ 28247 WA B S 9206 %, B9 RUFH 712046
2. PRVEEPRAT R 0, PEPE RBH 712046

3. PR TR BRGE 0, BRPE X 723000

4. MIMKTT S FLEERE, BRVG Mibk 719000

7 E: BM EHTIINSZE Polygala sibirica MHERERNAFIIRHER RFE KB KRR F555  FIH CTAB e HOpHz &
A E R DNA, J8i Hlumina HiSeq “F& M7, T GetCellelle 3% mM AR, Bid MEGALL @ 4FEE
(neighbor-joining, NJ %) REKEW. 5R I mER AL R4 4K 165 192 bp, GC & &4 36.70%, I:Jwil 124
AR, HAE 8 A rRNA ZEF. 42 /4~ tRNA ZEFR 74 NMEARIDEER; FXT R SCEG T HE RoR, 67.29%1 %657
FIMERE>L, BRI AL T 4R HENE| 287 AME R ES)TH] (simple sequence repeats, SSR), FH DLRALIFIRE
HIRBE%, 580.61%, HREEHMEZM AR T HM, XR\IEWIEZRERES AR T PIMEEH; GRaIrEns, 9
I RE SRR I SRS R I A AR RE, PHHERE . FIEIZE P hongkongensis. & P. tenuifolia. JINF4: P. japonica fll &
¥ P. subopposite 2 K 45 M AFTEAI B s 2B R iR, 9 Fhin B @ EY SR A ERIEEZ RN RERE SR
N, irbmd. FibmE. RTPe. md. AHEAERIZE P crotalarioide R LR R E—F. &8 WETHE
JR BRI IR Iz 7 A SRR TR IR, SR ORI R ) 30 A S R AT A 2 REME T T B T SR

X md; sniEas W ERNA; FEIRE REKE

FESES: R286.12 XHEkARRERD: A YEHS: 0253 - 2670(2023)18 - 6065 - 09

DOI: 10.7501/j.issn.0253-2670.2023.18.024

Chloroplast genome sequence characteristics and phylogenetic analysis of
Polygala sibirica

LUO Yao?!, HU Ben-xiang! 2, ZHANG Han?, SHI Jia-zhou?, JI Hai-yuel 2, JING Yi-yao!, CHEN Xiao-ying?,

WANG Bang-ging?, YAN Yong-gang*, ZHAO Fan*, LI Yan-rong*, PENG Liang!

1. College of Pharmacy, Shaanxi University of Chinese Medicine/Shaanxi Engineering Research Center for Application and
Development of Chinese Medicine in Qinling Mountains/Key Laboratory of “Qin Medicine” Research and Development,
Xianyang 712046, China

2. Shaanxi Institute of International Trade & Commerce, Xianyang 712046, China

3. Hanzhong Science and Technology Coordination Center, Hanzhong 723000, China

4. Yulin No.5 Hospital, Yulin 719000, China

Abstract: Objective To identify the sequence characteristics and phylogenetic relationships of Polygala sibirica chloroplast genome.
Methods The genomic DNA of leaves was extracted by CTAB method and sequenced by the Illumina HiSeq platform, and the
chloroplast genome was assembled by GetCellelle, and the neighbor-joining (NJ) phylogenetic tree was constructed by MEGA11.
Results The total length of the chloroplast genome of P. sibirica was 165 192 bp, with a GC value of 36.70%. The chloroplast genome
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of P. sibirica has 124 coding genes, with the numbers of CDS, tRNA, and rRNA were 74, 42, and 8, respectively; relative synonymous

codon usage showed that 67.29% of codons had a usage level large than 1, and codons preferred Aand T endings. Atotal of 287 simple
sequence repeats (SSRs) were detected, and the number of single nucleotide repetitions was the highest, accounting for 80.61 %.
Mononucleotides are mainly composed of A and T, indicating that A and T are frequently used during base formation. Boundary
analysis showed that the chloroplast genome boundaries of nine species of Polygala were relatively stable, and the gene structures of P.
sibirica, P. hongkongensis, P. tenuifolia, P. japonica and P. subopposita were similar. Variation analysis showed that the chloroplast

genome variation of nine species of Polygala was small. The results of phylogenetic analysis showed that P. sibirica, P. hongkongensis,

P. japonica, P. tenuifolia, P. subopposite and P. crotalarioide could be clustered into one branch due to their high support rates.
Conclusion The high-quality whole chloroplast genome of P. sibirica was constructed, which laid a foundation for the study of

genetic structure and genetic diversity of P. sibirica.
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Fig. 1 Chloroplast genome map of P. sibirica
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Table 1 Base composition of chloroplast genome in P. sibirica

X35 Al% T/% Cl% GI% GC/% A i bp

IRA 29.2 311 20.9 18.8 39.8 36 734

IRB 311 29.2 18.8 20.9 39.8 36 735

SSC 38.4 32.1 15.3 14.3 29.6 8049

LSC 32.0 32.2 18.0 16.8 34.8 83 674

BE 315 31.8 18.7 18.0 36.7 165 192
32 HEAARK i FER (coding sequence, CDS) (£ 2). B

FRFRL R R, S BRI BREIRAEAE 1A E TN trnA-UGC. trnA-UGC.
HERAFE] 124 MEEA, 045 8 MZFER RNACGRNA) - trnl, trnK-UUU. trnL-UAA. trnS-CGA %, f71E 2
FH. 42 M2 RNA (IRNA) 2R 74 MEA ANWETIEER DN yef3 il rps12.
FR2 DIHESHERIAEREE FRER
Table 2 Genes located on chloroplast genome of P. sibirica

e SES By EAS e
tRNA trnA-UGC™(2). trnC-GCA. trnD-GUC. trnA-UGC"(2). trnC. GCA. trnD-GUC. trnE-UUC. trnF-GAA. 42
trnG-GCC. trnH-GUG. trnl*(2). trnK-UUU", trnL-CAA(2). trnL-UAA". trnL-UAG. trnM-CAU(4).
trnN-GUU(2)+ trnP-UGG- trnQ-UUG(3) . trnR-ACG(2) . trnR-UCU.. trnS-CGA". trnS-GCU. trnS-GGA.
trnS-UGA. trnT-GGU. trnT-UGU. trnV-GAC(2). trnW-CCA. trnY-GUA
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HHi A /MR rps3. rpsd. rps7(2). rps8. rpsll. rpsl2™(2). rpsld. rps15(2). rpsi8. rpsl9 13
Kb AR A KTEE rpl2*(2). rpl14. rpl16™. rpl20. rpl23(2). rpl36 8
RNA R4 rpoA. rpoB. rpoC1*. rpoC2
NADH & fEE2E ndhA™(2). ndhB*(2). ndhC. ndhD. ndhE. ndhF. ndhG. ndhH(2). ndhi(2). ndhJ. ndhK 15
HRG | I psaA. psaB. psaC. psal 4
RGN T psbA. psbB. psbC. psbD. psbE. psbF. psbH. psbJ. psbK. psbM. psbN. psbT. pshZ 13
BRI bif EEYIpetA. petB™. petG. petL 4
A
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Table 3 Codon usage in P. sibirica
BT B Ko RSCU T AALRR o RSCU
GCA Ala 593 1.12 CCcC PRO 324 0.88
GCC Ala 306 0.58 CCG PRO 241 0.66
GCG Ala 249 0.47 CCU PRO 509 1.39
GCU Ala 961 1.82 CAA Gin 911 1.48
UGC Cys 122 0.58 CAG GIn 322 0.52
uGuU Cys 301 1.42 AGA Arg 588 1.65
GAC Asp 235 0.38 AGG Arg 264 0.74
GAU Asp 987 1.62 CGA Arg 479 1.34
GAA Glu 1291 1.48 CGC Arg 160 0.45
GAG Glu 450 0.52 CGG Arg 139 0.39
uucC Phe 691 0.66 CGU Arg 514 1.44
Uuu Phe 1405 1.34 AGC Ser 208 0.49
GGA Gly 995 151 AGU Ser 503 1.19
GGC Gly 292 0.44 UCA Ser 458 1.08
GGG Gly 472 0.72 UCC Ser 403 0.95
GGU Gly 871 1.32 UCG Ser 239 0.56
CAC His 238 0.56 UCu Ser 730 1.72
CAU His 613 144 ACA Thr 502 1.13
AUA lle 953 0.93 ACC Thr 341 0.77
AUC lle 578 0.56 ACG Thr 209 0.47
AUU lle 1544 151 ACU Thr 723 1.63
AAA Lys 1291 1.50 GUA Val 707 1.40
AAG Lys 426 0.50 GUC Val 245 0.49
CUA Leu 429 0.68 GUG Val 281 0.56
cucC Leu 268 0.43 GUU Val 782 1.55
CUG Leu 210 0.33 UGG Trp 655 1.00
Cuu Leu 772 1.23 UAC Tyr 283 0.42
UUA Leu 1304 2.07 UAU Tyr 1064 1.58
UuG Leu 792 1.26 UAA Stop 169 1.19
AUG Met 801 1.00 UAG Stop 124 0.87
AAC Asn 335 0.45 UGA Stop 134 0.94
AAU Asn 1161 1.55 CCA Pro 394 1.07

x4 OIATIEAERTERIAEELER SSRs
Table 4 Distribution of SSRs within P. sibirica chloroplast
genome

BERIH BET e 7 1%
BT IR AT 230 80.13
CIG 10 3.48
TNER AG/CT 5 1.74
AT/AT 23 8.01
“AEER AAG/CTT 1 0.34
AAT/ATT 3 1.04
VA% IR AAAG/CTTT 1 0.34
AAATIATTT 5 1.74
ATCCIATGG 2 0.69
TAZHR AAAAT/ATTTT 2 0.69
AATCT/AGATT 1 0.34
IZETR AAAGAT/ATCTTT 1 0.34
AAGATC/ATCTTG 1 0.34
AAGATG/ATCTTC 2 0.69
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Fig. 2 Changes of IR/SC boundary of chloroplast genomes of nine Polygala species
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Fig. 3 Global alignment analysis of Polygala chloroplast genomes
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Fig. 4 Phylogenetic analysis based on chloroplast genome sequences by neighbor-joining (NJ) tree
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