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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

X 45k Al% TI% Cl% G/% GC/% PRI FE 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 38.4 321 15.3 14.3 296 8049
LsC 32.0 322 18.0 16.8 3438 83 674
IS8 315 318 18.7 18.0 36.7 165 192
3.2 EMFEAER i FE[K (coding sequence, CDS) (£ 2). B

RAFREER TR, I Er AR RAEE  BREAPEE LN E T HA trnA-UGC., trnA-UGC.
VERAR R 124 N IEA, 35 8 MZ A RNAC(rRNA)  trnl. trnK-UUU., trnL-UAA. trnS-CGA %5, {74f 2
FER. 42 MMFEiE RNA (IRNA)Y JERIFT 74 MEA ANWETFIIZEREDN yef3 Fil rps12.

Fz2 DIHEESMHIRIAEREE FRER
Table 2 Genes located on chloroplast genome of P. sibirica

el R AR B
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

rRNA rr4.5(2). rmb5S(2) . rrn16S(2). rrn23S(2) 8
MR E /N IE rps3. rpsd. rps7(2). rps8. rpsll. rpsi2™(2). rpsld. rpsi5(2). rpsi8. rpsi9 13
MHi AR A KR rpl2*(2). rplld. rpl16*. rpl20. rpl23(2). rpl36 8
RNA R4& rpoA. rpoB. rpoCl*. rpoC2 4
NADH i T3 ndhA*(2). ndhB*(2). ndhC. ndhD. ndhE. ndhF. ndhG. ndhH(2). ndhi(2). ndhd. ndhK 15
RS | W psaA. psaB. psaC. psal 4
KRG 1 W psbA. psbB. psbC. psbD. psbE. psbF. psbH. psbJ. psbK. psbM. psbN. psbT. psbZ 13
RN bif E5YIpetA. petB*. petG. petl 4
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Rubisco IV F rbcL

R AT matK

e £ cemA

% CoA#RMLEE  accD”
RN C A EE ccsA
RAThEEE ycf3™, ycfd
#rit 124
SHETFHNL T-WNETRN2
*-one intron **-two introns
33 BT I RSCU>1 % i1 5 & & 1 67.29%, KL LA
U S A T R R, 64 NE AL TSR (£ 3).
H g 2L K e gm i 35 541 NEIST. &M 34 SSR 4#R
(Lew fEHMMZEREE, Fraall (lle) R, YRRz S AR SR R e R, L =
K E R (Cys) f# H K, %N 3775 DU, Ti. AHEFEE SSRs £ sidk 287 4, H¥E S
(10.62%). 3075 (8.65%). 423 (1.19%). %t  Jjio4 240. 28, 4. 8. 3. 4. HH, BEHFRER
TR WL 2o, MBS EEAY  KEERE, [ 80.61% (E 4.

N P PR R RO




¢ %% 2023698 H54% H 184 Chinese Traditional and Herbal Drugs 2023 September Vol. 54 No. 18 * 6069

3 IIMHZEENTES
Table 3 Codon usage in P. sibirica
T AR B RSCU RS IR How RSCU
GCA Ala 593 112 Cccc PRO 324 0.88
GCC Ala 306 0.58 CCG PRO 241 0.66
GCG Ala 249 0.47 Cccu PRO 509 1.39
GCU Ala 961 1.82 CAA Gin 911 1.48
uGc Cys 122 0.58 CAG Gln 322 0.52
uGu Cys 301 142 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
uuc Phe 691 0.66 CGU Arg 514 1.44
uuu Phe 1405 134 AGC Ser 208 0.49
GGA Gly 995 151 AGU Ser 503 119
GGC Gly 292 0.44 UCA Ser 458 1.08
GGG Gly 472 0.72 ucc Ser 403 0.95
GGU Gly 871 132 UCG Ser 239 0.56
CAC His 238 0.56 ucu Ser 730 172
CAU His 613 1.44 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
cuc Leu 268 0.43 GUU Val 782 1.55
CUG Leu 210 0.33 UGG Trp 655 1.00
Ccuu Leu 772 123 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 GIMHZREM R IREELER SSRs W, BEEmE P karensium L AV E P
Table 4 Distribution of SSRs within P. sibirica chloroplast crotalarioides L.#h, 4 7 M6 T rps19 FEH 4

genome

AR E=1l ¥ & /%
FAL TR AT 230 80.13
CIG 10 3.48
TR AGICT 5 1.74
AT/AT 23 8.01
IR AAG/CTT 1 0.34
AAT/ATT 3 1.04
VA% R AAAG/CTTT 1 0.34
AAAT/IATTT 5 1.74
ATCC/ATGG 2 0.69
TAZETR AAAAT/ATTTT 2 0.69
AATCT/AGATT 1 0.34
ISEHIR AAAGAT/ATCTTT 1 0.34
AAGATC/ATCTTG 1 0.34
AAGATG/ATCTTC 2 0.69
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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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