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genome of Z. armatum‘Jiuyeqing’
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ARG AL XL H AT BEEFE SSR il BEMI 4% SSREE TR, mfEfFA S Em, WMk A2
. 7E 60 M HUAFRR SSR Y, A AL SSR AMEMIBIY, A RMFITALHFN R L AR g
A 264, B TiAE SSRA 324, MR 1L fgifgitftz,

A i, SSRTEM L fASE 4 h oA R HL, KB

x1 HEEEFEZHA SSR Hill
Table 1 Chloroplast genome SSR prediction

b2 EgEN {8 7 2 5 41 iEhh Ak FifEhL &
Number Repeat type SSR Start End Position
1 p1 (Mo 1771 1789 IGS
2 p1 (Mh 2418 2428 matK
3 p1 (Ao 3085 3094 matK
4 p1 (Ao 4684 4693 IGS
5 p1 (A)1o 6 287 6296 IGS
6 p1 (Ths 6873 6885 IGS
7 c (A)1zgacgtacattttg;cga;gaga:;?é?%t:?atagagttgctcaaa 7281 7 359 1GS
8 p1 (A)14 7770 7783 IGS
9 p1 (Tha 8334 8 347 IGS
10 c (A)11(AAT)s 8717 8 740 IGS
11 p1 (Mh 9319 9329 IGS
12 p1 (A3 9 834 9 846 intron
13 p1 (A)s 13273 13 287 intron
14 p1 (A1 14122 14 132 IGS
15 p1 (Tho 16 570 16 579 IGS
16 p1 (T 19 493 19 503 poC2
17 p1 (A2 23 671 23 682 intron
18 p1 (T)20 24 067 24 086 intron
19 p1 (Tho 27 372 27 381 rpoB
20 p1 (A)1s 28 352 28 369 IGS
21 p1 (Cho 28617 28 626 IGS
22 e etoutaasateatoopsaniooeaosasseaeg iy 29057 29156 168
23 p1 (A)1o 29784 29 793 IGS
24 p1 (Mho 31390 31399 IGS
25 p1 (Mo 31563 31572 IGS
26 p1 (T 32418 32 428 IGS
27 p1 (Ths 33 368 33 380 IGS
28 p1 (G 36 561 36 571 psbC
29 p1 (Mo 45777 45786 intron
30 p1 (A2 47 071 47 082 IGS
31 p1 (Ths 51184 51198 IGS
32 p1 (Mho 52 626 52 635 IGS

33 p1 (Mho 53 551 53 560 intron




104 Mok B BF SR %536 %

k1
s T HA i 2L 7 53 7 51 ey Ak FEf 8
Number Repeat type SSR Start End Position
34 p1 (Mhe 56 537 56 555 IGS
35 p1 (A2 57 034 57 045 IGS
36 p1 (Thz 61599 61610 IGS
37 @ (T)44cattttttcaaaatattcgagagtttcttttttaatag(A)qo 62 628 62 689 IGS
38 p1 (A)1o 65 486 65 495 IGS
39 p1 (Ao 67 533 67 542 IGS
40 p1 (Ao 68248 68 257 IGS
41 p1 (A)1o 68 735 68 744 IGS
42 p1 (A1 69 053 69 063 IGS
43 p1 (M1o 69 446 69 455 IGS
44 p1 (Ao 72 760 72 769 clpP
45 p1 (Mho 74 477 74 486 IGS
46 p1 (M1o 76 170 76 179 IGS
a7 p1 (Tha 83 898 83 909 pl16
48 p1 (Ths 85 546 85 561 IGS
49 p1 (Mh 101 363 101 373 IGS
50 p1 (A)s 110 363 110 378 IGS
51 p1 (Tho 110 534 110 543 IGS
52 @ (T)44atttaccattaatggtaaat(A)q4 110 781 110 822 IGS
53 p1 (A2 112 609 112 620 yeft
54 c (A)1Ottcttttgctattcatttttctétit;%:tt?tgf;agttattttgaatctttcccaac 115 675 115 756 1GS
55 c (A)17cgtac(T)y4 116 867 116 899 IGS
56 p1 (A1 117 100 117 110 IGS
57 p1 (Thz 117 541 117 552 IGS
58 G (T) patttaactgaaactgaagagaaggaaaaagacttcctigttcattggctaac 118 691 118 768 1GS
gaac(T)q2
59 p1 (Ao 120 421 120 430 IGS
60 p1 (M1o 122 121 122 130 IGS
61 p2 (TA)s 122 278 122 289 IGS
62 p1 (A3 124 680 124 692 intron
63 p1 (Mh 126 547 126 557 IGS
64 p1 (Ao 127 040 127 049 IGS
65 p1 (T 129 898 129 908 ycft
66 p1 (Mh2 131 740 131 751 ycft
67 c (T)q,atttaccattaatggtaaat(A)q4 133 538 133 579 IGS
68 p1 (Ao 133 817 133 826 IGS
69 p1 (Mre 133 982 133 997 IGS
70 p1 (A)14 142 987 142 997 IGS

TE: pEANSSRAER: p1/p2/p3HhH T 7 M AN BIE T TR NG oA SSREM; IGSAURE B A FE X
Notes: p is a single SSR type; the numbers in p1/p2/p3 indicate the number of bases constituting the motif, respectively; c is the compound
SSR type; IGS represents the intergenic spacer
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Fig. 3 Amino acid RSCU values of the chloroplast genome of Z. armatum‘Jiuyeqing’
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Fig. 4 Phylogenetic tree based on complete chloroplast genomes sequences of 13 species
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Analysis of Complete Chloroplast Genome Sequences and
Phylogenetic Evolution of Zanthoxylum armatum ‘Jiuyeqing’

LIU Xia', SUN Chong'?, HUANG Qin-qin"?, XIE Run-lu', LIU Hao-wen', CHEN Ze-xiong'

(1. College of Landscape Architecture and Life Science, Chongqing University of Arts and Sciences, Chongqing 402160, China;
2. Spice Crops Research Institute, College of Horticulture and Gardening, Yangtze University, Wuhan, 434025, Hubei, China;
3. College of Biology and Food Engineering, Chongqing Three Gorges University, Chongging, 404000, China)

Abstract: [Objective] To reveal the structural characteristics and phylogenetic relationships of the chloro-
plast genomes of Zanthoxylum armatum ‘Jiuyeqing’, and provide reference for identifying germplasm re-
sources, breeding new varieties and the genetic analysis among varieties of the genus Zanthoxylum.
[Method] The total DNA of Z. armatum ‘Jiuyeqing’ was extracted using a modified CTAB method. High-
throughput sequencing was performed using the BGISeg-500 platform, the chloroplast genome was as-
sembled by SPAdes v3.13.0 software, the whole chloroplast genome information of Z. armatum ‘Jiuyeqing’
was annotated by GeSeq software, and the structural characteristics, repetitive sequences, codon prefer-
ence and phylogenetic relationship were analyzed. [Result] Z. armatum ‘Jiuyeqing’ was a typical tetrad
structure with a full-length sequence of 158 579 bp, encoding 133 genes. 19 tandem repeats were detec-
ted, 49 long repeat sequences, 70 simple sequence repeat (SSR) were detected. A total of 26 398 codons
(excluding stop codons) were detected in the protein-coding gene of the chloroplast genome of Z. armatum
‘Jiuyeqing’, and there was a strong A/T base preference at the third base of the codon. [Conclusion] The
complete chloroplast genome sequences of Z. armatum 'Jiuyeqing' was firstly assembled for the study.
The results of phylogenetic analysis show that the genus Zanthoxylum is a monophyletic group, and the Z.
armatum 'Jiuyeqing' is closely related to Z. simulans. The results of the study enrich the genetic informa-
tion of Zanthoxylum and improve important references for Zanthoxylum germplasm resource evaluation,
molecular breeding, development of cpSSR molecular markers, and genetic diversity research.

Keywords: High-throughput sequencing; Zanthoxylum; Chloroplast genome; Zanthoxylum armatum
‘Jiuyeqing’; Phylogeny
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