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Abstract: Rosa praelucens is a critically endangered alpine wild flower endemic to Shangri-La City of Yunnan
Province. Rich in phenotypic diversity and with a high ploidy level of decaploid, R. praelucens is a very important rose

germplasm resource. In order to clarify the genetic background of its phenotypic variation, the chloroplast genomes of 40
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R. praelucens individual plants representing different phenotypes within the species were sequenced by using the Illumina
HiSeq 2000 platform, and then assembled, annotated, compared and analyzed. The results were as follows: (1)
Chloroplast genomes of R. praelucens were 157 173 — 157 261 bp in length, with a size difference of 88 bp among
different individual plants. The genomes encoded 132 function genes, mainly related with photosynthesis and self-
replication. A total of 27 155 codons, preferring using codon ending of A or U, were found in all the coding
sequences. (2) A total of 36 repeats and 73 simple sequence repeats (SSRs) were detected in the chloroplast genome of
R. praelucens. Most of the SSRs were mononucleotide type and located in the intergenic region of large single scale
(LSC). (3) The haplotype diversity among the 40 chloroplast genomes was 0.928 £ 0.027, and the nucleotide
polymorphism (P;) was 0.000 12. The intergenic region of petN-trnD and psaA-ycf3, gene rps16 and ycf1 were relatively
more divergent. No reverse or loss of large DNA fragments and genes were found among the chloroplast genomes of
different individuals. These results indicate that the chloroplast genomes are highly conserved in size, sequence and
structure within R. praelucens. The rich intraspecific phenotypic diversity is not caused by the variation of chloroplast
genomes among different individual plants.
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Table 1  Basic information of different phenotypes of representative Rosa praelucens plants
FRUFAE
Phenotypic characteristics
=) for
Code i Flﬂjﬁf% ﬁlg)%‘:@[ Location
Flower color ower size etal
(cm) number

0-1 4 White 12.5 5 % 25\ 7] 18 @ Nursery of Gesang Flower Company
0-2 [ {5 White 10 5 % 32 /A 7114 [ Nursery of Gesang Flower Company
0-3 #3 F {0 Pinkish white 8~8.5 5~7 A5 45 & ] Buhegulao Village
0-4 3 1€ Pinkish white 6~7 5~6 A W] 232k Buhegulao Village
1-1 B {5 Rose red 11 5~8 KGR Tang” anpei Village
1-2 HZL A Pinkish red 10~12 5~7 WL 54 Tang” anpei Village
1-3 WL 5 Pinkish red 10~13 5~7 FEAK] Jigong Village
1-4 HYLL AL Pinkish red 10~12 5~7 FANF Jigong Village
1-5 ML Pinkish red 10 5~7 FEARE A Tuomunan Village
2-1 F41 A% Rose red 7~10.5 5 LA} Tangpei Village
2-2 KYLL (3, Pinkish red 6.5~9 5 JEHE A Tangpei Village
2-3 WYL Pinkish red 8~10 5 JERH Tangpei Village
2-4 HYL4 Pinkish red 8~10 5 JELH Tangpei Village
2-5 HYL Pinkish red 8~10 5 JELH Tangpei Village
2-6 M LL 5 Dark pink 7~10 5 WA Tangpei Village
2-7 HELL (% Crimson red 9~11 5~11 WA Tangpei Village
3-1 GHELLS 1 Deep crimson red with white core 8 5 HOKJEFT Reshuitang Village
3-2 GBI 1 Deep crimson red with white core 7~10 5 K Bigu Village
3-3 GBI T Deep crimson red with white core 7~10 5 R Bigu Village
4-1 WML (S Light pink 8.5~11 5 LA Hupi Village
4-2 4 Pink 8~10 5 HIHEA Hupi Village
4-3 1 Pink 8~ 10 5 BIFEAT Hupi Village
4-4 #r Pink 8~ 10 5~7 BIFLAT Hupi Village
5-1 W14 Reddish pink 8~11 5 Bt AT Hupi Village
5-2 414 Reddish pink 10~11 5 SRS Hupi Village
6-1 ML 4 Dark pink 9~10 5 W[4 & Buhegulao Village
6-2 ML Dark pink 7~10 5 A5 W[4 & K Buhegulao Village
6-3 MY LL {5 Dark pink 10~12 5 ARG 45 Z 4 Buhegulao Village
6-4 VM ZL {5 Dark pink 9~11 5 ARG 45 4 Buhegulao Village
6-5 VWS LL {5 Dark pink 9~12 5 A7 45 4 Buhegulao Village
7-1 WAL {4, Reddish pink 9~11 5 J5 A Naisi Village
7-2 WAL {4, Reddish pink 9~11 5 Jy ] Naisi Village
8-1 A Light pink 7~8 5 AF W] 732 #f Buhegulao Village
8-2 A Light pink 8~10 5~8 AF W] 232 #f Buhegulao Village
8-3 5 1 {4 Pinkish white 11 5 A W[ 45 &) Buhegulao Village
8-4 3 f5 Pink 7~10 5~7 AW 45 K Buhegulao Village
8-5 3 5 Pink 7~10 5~7 AW 45 ) Buhegulao Village
8-6 5 11 {4 Pinkish white 10 5 AW 45 K Buhegulao Village
9-1 A Light pink 9~12 5 BEARZ K Taomugu Village
9-2 A Light pink 10~12 5 BEARZ K Taomugu Village
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Table 2 Characteristics of the chloroplast genomes of representative Rosa praelucens plants
K GC&Ht

i Length (bp) GC content (%)
fode MR ORNEIK NREIUK RREEK RIERA KRS NUEIK  REREK

Total length LSC SSC IR Total LSC SSC IR
0-1 157 184 86 311 18 765 26 054 37.2 35.2 31.2 42.7
0-2 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
0-3 157 230 86 319 18 803 26 054 37.2 35.2 31.2 42.7
0-4 157 230 86 319 18 803 26 054 37.2 35.2 31.2 42.7
1-1 157 188 86 315 18 765 26 054 37.2 35.2 31.2 42.7
1-2 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
1-3 157 187 86 314 18 765 26 054 37.2 35.2 31.2 42.7
1-4 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
1-5 157 185 86 312 18 765 26 054 37.2 35.2 31.2 42.7
2-1 157 177 86 304 18 765 26 054 37.2 35.2 31.2 42.7
2-2 157 180 86 307 18 765 26 054 37.2 35.2 31.2 42.7
2-3 157 177 86 304 18 765 26 054 37.2 35.2 31.2 42.7
2-4 157 178 86 305 18 765 26 054 37.2 35.2 31.2 42.7
2-5 157 173 86 300 18 765 26 054 37.2 35.2 31.2 42.7
2-6 157 179 86 306 18 765 26 054 37.2 35.2 31.2 42.7
2-7 157 179 86 306 18 765 26 054 37.2 35.2 31.2 42.7
3-1 157 230 86 319 18 803 26 054 37.2 35.2 31.2 42.7
3-2 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
3-3 157 231 86 320 18 803 26 054 37.2 35.2 31.2 42.7
3-4 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
4-1 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
4-2 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
4-3 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
5-1 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
5-2 157 186 86 313 18 765 26 054 37.2 35.2 31.2 42.7
6-1 157 230 86 319 18 803 26 054 37.2 35.2 31.2 42.7
6-2 157 229 86 318 18 803 26 054 37.2 35.2 31.2 42.7
6-3 157 229 86 318 18 803 26 054 37.2 35.2 31.2 42.7
6-4 157 230 86 319 18 803 26 054 37.2 35.2 31.2 42.7
6-5 157 229 86 318 18 803 26 054 37.2 35.2 31.2 42.7
7-1 157 261 86 353 18 800 26 054 37.2 35.2 31.2 42.7
7-2 157 185 86 312 18 765 26 054 37.2 35.2 31.2 42.7
8-1 157 229 86 318 18 803 26 054 37.2 35.2 31.2 42.7
8-2 157 230 86 319 18 803 26 054 37.2 35.2 31.2 42.7
8-3 157 230 86 319 18 803 26 054 37.2 35.2 31.2 42.7
8-4 157 229 86 318 18 803 26 054 37.2 35.2 31.2 42.7
8-5 157 185 86 312 18 765 26 054 37.2 35.2 31.2 42.7
8-6 157 231 86 320 18 803 26 054 37.2 35.2 31.2 42.7
9-1 157 213 86 340 18 765 26 054 37.2 35.2 31.2 42.7
9-2 157 188 86 315 18 765 26 054 37.2 35.2 31.2 42.7
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Table 3  Gene composition of Rose praelucens chloroplast genomes
Yitig LN Ay HEA
Function Group of gene Gene
HE1EH ATP A W atpA, apB, apk, atpF, aipH, aipl
Photosynthesis ATP synthase
i) RN RN petA, petB x| petD * | petG, petL, petN
Cytochrome b/f complex
NADH & Ji ndhA %, ndhB* % | ndhC, ndhD, ndhE, ndh¥, ndhG, ndhH,
NADH dehydrogenase ndhl, ndh], ndhK
YRS psaA, psaB, psaC, psal, psal]
Photosystem [
FRG psbB, psbT, psbH, psbN, psb), psbL, psb¥, psbE, psbZ, psbC,
Photosystem I psbD , psbM, psbl, psbK, psbA
AL A PN rbel,
RubisCO large subunit
AI&E TR TR /N ps2, mps3, rps4, rps7>:< , ps8, rpsll, mps12*% | mpsl4, mpslS,

Self-replication

H A Others

Small subunit of ribosomal protein ( SSU)

A 1 ORI

Large subunit of ribosomal protein (LSU)

RNA 45
RNA polymerase
¥%32 RNA
Transfer RNAs

B RNA

Rribosomal rRNAs

S M- B T AE

Hypothetical chloroplast reading frames ( ycf)
L TE-CoA-FR AL 73

Acetyl-CoA-carboxylase subunit

HE AR
clpP

L EH
Envelope protein

o BN ARG K

Type ¢ cytochrome synthesis

J A il 2R [

matK

e R IN T

Transcription initiation factor

rpsl6 # | rps18, rps19

ml2 =% pll4, pll6 w20, 22, mI23%, mpi32,
pl33, mpl36

rpoA, rpoB, rpoCl * | rpoC2

irnA-UGC * * | trnC-GCA, tmD-GUC, tnE-UUC, wnF-GAA,
trnG-UCC, tmG-GCC * , trnH-GUG, trnI-CAU™ | trnl-GAU = * |
trnK-UUU * | trnS-GCU, trnL-CAA™ | trnL-UAA * | trnL-UAG,
rnM-CAU, aN-GUU* | #nP-UGG, tnQ-UUG, #nR-UCU,
irnS-GGA , trnS-UGA , tmR-ACG™ | trnT-UGU, trnT-GGU, trnV-

UAC * , trnW-CCA, trnV-GAC™

s

6™ ) rn23% ) 4 .57 ) r5*

yofl, 2™, yef3 #% , yoft

accD

clpP

cemA

ccsA

matK

infA

oo FRA LADNE T FRA 2 NNE T RoR R0 " FORTE IR XA PN A4 DL,

. . . . . . . . # . . . R . :
Note; * indicates genes with one intron; ** indicates genes with two introns; " indicates trans-spliced gene; ™ indicates genes with two

copies in the IR region.
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P4, XS E A I R Z R 20~30 bp(K 5) o
K B E 2T 50 53 A T rps12-trmV ( GAC) FE A
[B] A X F1 ndh A K& 1 XK, RZHE P
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Table 4 Condon-anticodon recognition patterns and codon reference of Rosa praelucens chloroplast genomes

AR GATES Bt AFXT R) S %45 AR GRS Bt AET [R) S %45
Amino acid Codon Count RSCU Amino acid Codon Count RSCU
UUU(F) 1092 1.21 UCU(S) 504 1.26
RN Phe
UUC(F) 706 0.79 UcC(S) 422 1.06
22 R Ser
UUA(L) 597 1.3 UCA(S) 477 1.19
UUG(L) 619 1.34 UCG(S) 342 0.86
CUU(L) 556 1.21 CCU(P) 262 1.1
=HE R Leu
CUC(L) 319 0.69 CCC(P) 207 0.87
fiti %R Pro
CUA(L) 393 0.85 CCA(P) 272 1.14
CUG(L) 281 0.61 CCG(P) 211 0.89
AUU(T) 925 1.35 ACU(T) 352 1.14
SRR Nle AUC(I) 517 0.75 ACC(T) 280 0.91
JRE AR Thr
AUA(I) 615 0.9 ACA(T) 375 1.22
FFHZE R Met AUG(M) 571 1 ACG(T) 223 0.73
GUU(V) 421 1.35 GCU(A) 239 1.24
N GUC(V) 208 0.67 GCC(A) 176 0.91
25
WK Val PR Ala
GUA(V) 372 1.2 GCA(A) 223 1.16
GUG(V) 244 0.78 GCG(A) 134 0.69
UAU(Y) 800 1.33 UGU(C) 382 1.13
&2 MR Tyr R Cys
UAC(Y) 405 0.67 UGC(C) 292 0.87
UAA( #) 488 1.07 21k F Stop UGA( ) 445 0.97
&7 Stop
UAG( *) 439 0.96 R Trp UGG(W) 542 1
CAU(H) 352 1.33 CGU(R) 218 0.72
21 % #R His
CAC(H) 178 0.67 ¥R CGC(R) 141 0.46
CAA(Q) 547 1.32 Arg CGA(R) 304 1
AR Gln
CAG(Q) 283 0.68 CGG(R) 261 0.86
AAU(N) 957 1.34 YRR AGU(S) 362 0.91
KA Asn
AAC(N) 470 0.66 Ser AGC(S) 292 0.73
AAA(K) 1015 1.26 gk s AGA(R) 526 1.73
B &R Lys *ﬁfﬁﬁz
AAG(K) 590 0.74 8 AGG(R) 370 1.22
GAU(D) 628 1.46 GGU(G) 350 0.98
KAEH R Asp
GAC(D) 235 0.54 GGC(G) 224 0.63
HE R Gly
R GAA(E) 691 1.3 GGA(G) 458 1.28
Glu GAG(E) 375 0.7 GGG(G) 400 112

4T LSC XA IR X, il 9 A& ¥ FE A A 2.5 AN MHGEERANEEES R
By X B8R, s 1 S EE A 2 A4 BTG T MISA BRAFTE A fa) 3] B0 A i 23 4K 3k A 4 v 3t
IRb X F1 SSC X, o F) 73 AT AE S A (SSRs) , HiiP kR SSRs
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Table 5 Repeat sequences in Rosa praelucens chloroplast genomes
g TEBIT gy WEKE S WER2A O RRBUL g B 15 B
Code IFhiht Repeat type Size IF ikt Mismatch Location Region
Repeat start 1 (bp) Repeat start 2 (bp)
1 100770 F 40 122818 0 IGS; ndhA IRb, SSC
2 44997 F 39 100772 0 yef3; 1GS LSC, IRb
3 44997 F 38 122820 0 y¢f3; ndhA LSC, SSC
4 59254 F 34 59285 0 1GS LSC
5 123010 R 37 123023 -3 ndhA SSC
6 109739 F 32 109771 -2 IGS IRb
7 133696 F 32 133728 -2 1GS IRa
8 67436 F 25 67460 0 1GS LSC
9 9822 F 27 37714 -1 trnG-GCC, trnG-UCC LSC
10 8380 F 29 36640 -2 trnS-GCU, trnS-UGA LSC, IRb
11 91108 F 29 91129 -2 yef2 IRb
12 152341 F 29 152362 -2 yef2 IRa
13 51039 F 22 51060 0 IGS LSC
14 43196 F 25 147743 -1 1GS LSC, IRa
15 58610 F 25 58635 -1 rbeL; 1GS LSC
16 39962 F 30 42186 -3 psaB; psaA LSC
17 10499 F 21 10520 0 1GS LSC
18 8733 F 29 65172 -3 1GS LSC
19 83661 F 29 122808 -3 pll6, ndhA LSC, SSC
20 10623 F 20 10647 0 1GS LSC
21 13570 F 20 90104 0 1GS, y¢f2 LSC, IRb
22 28582 F 20 28602 0 IGS LSC
23 33042 R 20 86327 0 IGS LSC, IRb
24 67511 F 20 67530 0 1GS LSC
25 120144 F 20 120164 0 IGS SSC
26 133705 F 23 133737 -1 IGS IRa
27 8669 F 28 31214 -3 1GS LSC
28 12223 F 28 72420 -3 IGS, clpP LSC
29 83667 F 28 122814 -3 pll16, ndhA LSC, SSC
30 7598 R 25 61186 -2 1GS LSC
31 83670 F 25 100769 -2 pll6, 1GS IRb
32 37582 F 22 37604 -1 IGS LSC
33 43764 F 22 73530 -1 IGS, clpP LSC
34 45662 F 22 142499 -1 yef3; 1GS IRa
35 109749 F 22 109781 -1 IGS IRb
36 5203 F 24 127726 -2 1GS; y¢f1 ssc

. FRRIEMEL R PR RMEL,

Note: F indicates forward repeat; R indicates reverse repeat.
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(A/T/G/C) e %, A 42 4 HOROE B R 3E
BI(AG/AT/TA/TC) , H 94, = HRIALG 4
A VAT IR A 8 4, /ST IR SSRs 1 2 1,
WA HAZFTER SSRs, 4 K43 hy P2l 25 AU SSRs,
AN SSRs #0343l 65 AN F1 8 A,
WA A 327 SSRs (6 6) . 58 4~ SSRs i T LSC
X, 54230 SSRs 19 79.5% ,5 /> SSRs fii T SSC X,
IRa Fil IRb X4 5 > SSRs, A 23 4~ SSRs fif
T A, oAt ¥ 7 F 58 )RR DX, BT R
SSRs H i) 74%J& T A/T,iX 5 SSRs & % p Ji fif 122
¥ (adenine , A ) i i it 15 WE ( thymine, T) 5 & 41 i,
AR > A H Bk 5 5 08 (guanine, G) F1 ] B BE
(cytosine, C) ZH BCAY R BEAH—ZL
2.6 HAFKHMANHREERAFIIE=R

r ) i) EORP N AS [] A 4 1 i S 4 5 TR 41 )7 41
22BN, AR B 2 B 2 7 91 Lkt
ST AN B 58 AR S rd 3k 22 AL gk
RIZFEPEN 0.928+0.027 , iR 275 PE4 0.000 12,
Tl Ay Pt 4o A s DR 2 P R ) R TR ]l X 1) A% TR 2
APEEREAR, AX 2 BB KM Z AT LSC XY
psbl-trnS ( GCU ) | trnS ( GCU ) -ernG ( UCC) . trnG
(UCC) -trnfM ( CAU) | petN-trnD ( GUC)) | pet A-psb] .
psaA-yef3 GEFEF PRI, DL S rps16 Fl yofl S5 FE A
(1 2) . Mauve HXT 45 SR 01, A fa) ) B fh g oA
[ AR A AR 1 I 2 AR I DR 2L FE 454 L O T b 2%
25 0 HAAEAE K v Bl 5E A bl e sl 3 &5 2k
(E3),

3 itk &b

R SR ) 1) P % R 5 DR A4 7 5 D) 4 1l RN HE 571
Ty b B 5 e B DR S B T X A [ B
S5 A 3 N7 S BCR] AT 1Y) i S AR R IR A TE R
AR T A 2 R R DL K IR XA W 4
G4 %5 ( Daniell et al., 2016) . Hfa) il B [F) 3
40 AR R VAR SR B RN
157 173 ~157 261 bp, AL HF H I gis 132 43
JFESNAEMNMARERAAHEL, SR)ER
PG H 246 (Jian et al., 2018b) ZEMF H Z (R
lucidissima) ( Zhao et al., 2019) . K &F 7& ( R.
banksiae) (#5375 ,2019) , KAEFF K H Z= (R. odorata
var. gigantea ) ( Yang et al., 2014) & # F (R.
laevigata) (Yin et al., 2020) LI S H:AB Fi ( Chen et

al., 2019; Cui et al., 2022) [ 2R KL K H A L,
H ) ) 1) R AH R 7 R B B B 22 1 24 500 bp
PIAN  FESE AL GC 55 35 PR R A A 5 it
b 5 A AR AR — B, 3 B R AR R g Ak
SE A BORSE, Pl 22 S B0/, BB R AR g XA
PO AR AL,

TR E AR, PR Y
Folr ) 2 B = s &7 9 1 2 B IR 4% A5, A B Tt
TR AR E BN R L, FEIEY
1515 B ORI Ak R T B A T {E Qi
et al., 2015) . %5 A~ 411 20 At i s v e o) B
(14 It S R 35 PR 20 25 5 25 0 7 b, 2 TR R i P A
ESSTERE AT RN U AT RS o L ]
Hh ) i) BOUT A 1 1 R U RS TR DL A-B] U-
ZERE(RSCU > 1), 1 F RSCU KT 1 M /R b
A3 T A TR RS A ol AR (SR R
2012) , PA] I v o) f) B0 25 F- D - LA A— 0 U -5
Fe ., ik 5 ) JE B e H A8 B B RS T I 4 P ( Jian
et al., 2018b) LA —F, A bfF 5% 4H 3¢ FE A 1 43 F
HEAL AN Rk 25 T JL At

HE ) 1) Pt K 17 B0 6 52 )% ) Dl PR R st AR A
RN 250, 2R 2 S E
WAEFRIC ( Cavalier-Smith, 2002) |, # ¥ FF/E B 4= 4l
Y1 & 4 Ak 1 E B 5t 4Z BF 58 ((Provan, 2000;
Flannery et al., 2006 ) LA S AE Y35 4% Pl 3% 4 43 1) 43
FHRIC (Powell et al., 1995; Xue et al., 2012),
H T poly A il poly T A Et poly C Fl poly G A HER
HHE E g R E M (Gragg et al., 2002) , HIL K
ZHRE ) I I SR SE P2 A T R SSRs £2°8 poly
A Fl poly T 4544, i) J BU S (R S R 240 rp dE Ay
73 NfRj B ER 2 T %1 SSRs, BN FA KL FF R SSRs,
TREB S b ot MR IS (A ) B e R s E (T T A A,
FEAF LSC X A3 A [ B X, 5 [ 8 i s A
ZAE (Jian et al., 2018b) FeA —F, th 5 H At 2 Fp
NI ZK )& ( Camellia) ( T HER 25,2022 3 XBK %
%,2024) 4B & ( Seriphidium) (Jin et al., 2023)
XA,

Jian %5 (2018b) W5 R W, ¥ 4@ N A [6] 9
F14) I o R PR AL 1) P A 1R 5 7 IX 2225 T LSC X
1 trnK-rps16  ps16-trnQ  trnS-trnG | atpF-atpH | rps2-
rpoC2 S Z A~ FE K B X rps19 F yef1 55 3 A 9 4wt
50X, LA K rpl2 rps16 .ndh A 25 FEPRI ) PN 7% X 3k
H ) 1) BORh PN AN [ 22 AR 2 A 1 1) 4 5 TR A A%
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Table 6 Simple sequence repeats ( SSRs) in Rosa praelucens chloroplast genomes

number pe SSR (bp) position  position Region Gene
1 pl (A)15 15 185 199 LSC
2 pl (A)12 12 3764 3775 LSC trnK-UUU
3 pl (A)15 15 4361 4375 LSC
4 pl (C)11 11 6187 6197 LSC ps16
5 . (T) 11atatcatictaaattitagaatattittcgattatigtaaaaat 104 6478 6531 1SC

caaattagttaactaaattctaactaaatataacacg( AATA) 3
6 p2 (AG)S5 10 6791 6800 LSC
7 pl (A)12 12 6971 6982 LSC
8 p2 (AT)6 12 7163 7174 LSC
9 p3 (TAA)4 12 8319 8330 LSC
10 pl (A)10 10 8508 8517 LSC
11 pl (A)20 20 8678 8697 LSC
12 c ('T) 12attttaatatt (A) 11 34 9894 9927 LSC
13 p2 (AT)9 18 10115 10132 LSC
14 p3 (TTA)4 12 10368 10379 LSC
15 pl (T)13 13 12228 12240 LSC
16 pl (o)1 11 14297 14307 LSC
17 pl (T) 11 11 18416 18426 LSC rpoC2
18 p2 (TA)5 10 19785 19794 LSC rpoC2
19 pl (T)10 10 26132 26141 LSC rpoB
20 pl (T)10 10 28994 29003 LSC
21 pl (C)14 14 29627 29640 LSC
22 ¢ (AAT)4tc(T) 10 24 30565 30588 LSC
23 pl (A)14 14 30722 30735 LSC
24 pl (T)10 10 33042 33051 LSC
25 p2 (TA)S 10 36876 36885 LSC
26 ¢ (ATAA)3tataa( AT)5 27 37632 37658 LSC
27 p2 (TA)5 10 44657 44666 LSC yef3
28 pl (A)10 10 45663 45672 LSC yef3
29 pl (A)12 12 45979 45990 LSC
30 pl (T)10 10 46522 46531 LSC
31 pl (A)14 14 47885 47898 LSC
32 pl (A)11 11 48476 48486 LSC
33 p4 (TAAT)3 12 48666 48677 LSC
34 pl (T)14 14 48850 48863 LSC
s e OBmesestien o s o0 1sc
36 pl (T)10 10 49785 49794 LSC trnL-UAA
37 p4 (TTTA)3 12 51007 51018 LSC
38 ¢ (TA)St(TA)S 21 53297 53317 LSC
39 . (T) 10caagtgcggaaaccccaggaccagaagtagtaggatttaticte 112 56377 56488 1SC aipB
ataataaaatatgtcgaaattttttigcgaaaatgactgaaatcaa ( AAAT) 3

40 p4 (AATT)3 12 58966 58977 LSC
41 c (T) 10ataggtatttagt ( A) 10 33 61024 61056 1SC
42 pl (T)12 12 61394 61405 LSC
43 p2 (TC)5 10 62863 62872 LSC cemA
44 pl (G)10 10 64968 64977 LSC
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Serial - Size Start End . .
Type SSR . - Region Gene
number (bp) position position
45 pl (T)10 10 66847 66856 LSC
46 pl (T)11 11 69049 69059 LSC
47 pl (A)11 11 70255 70265 LSC
48 pl (T)12 12 71742 71753 LSC
49 pl (T)12 12 72425 72436 LSC clpP
50 pl (T)11 11 73436 73446 LSC clpP
51 p2 (AT)6 12 74110 74121 LSC
52 pl (A)12 12 79712 79723 LSC
53 pl (A)14 14 79874 79887 LSC
54 p4 (ATGT)3 12 80012 80023 LSC rpoA
55 pl (T)11 11 82081 82091 LSC
56 pl (A)10 10 83136 83145 LSC
57 pl (A)10 10 83991 84000 LSC pll6
58 pl (T)15 15 85420 85434 LSC
59 p3 (TAT)4 12 87117 87128 IRb pl2
60 p6 (TAGAAG)4 24 94485 94508 IRb yef2
61 pl (T)10 10 102111 102120 IRb
62 p4 (AGGT)3 12 108333 108344 IRb rrm23
63 p4 (TTTA)3 12 110521 110532 IRb
64 pl (T)10 10 121335 121344 SSC
65 p2 (AT)6 12 122168 122179 SSC
66 pl (A)10 10 123061 123070 SSC ndhA
67 pl (T)13 13 123308 123320 SSC ndhA
68 pl (T)10 10 130333 130342 SSC yefl
69 p4 (AATA)3 12 132966 132977 TRa
70 p4 (CTAC)3 12 135154 135165 IRa rrm23
71 pl (A)10 10 141380 141389 IRa
72 p6 (CTTCTA )4 24 148992 149015 IRa yef2
73 p3 (ATA)4 12 156372 156383 IRa pl2
& 0.0030
£ 0.0025 rpsl6 petN-trnD-GUC
ﬁé- 0.0020 psbl-trnS-GCU lnprA—pvh‘ pSaiyef3 yefl
7‘2@ g 0.0015 lrnq GCU-trnG-Gt I
R > ML dhA
N 0.0010 trnGUCC-trnfM-CAU i l
X3 0.0005 |
3 P A | B |
—O N — N oA AN A NN ANV OIS0 00N DTN OO OO OO TN NN OO oo oo
E N N LTl B83B88L8EETELEEELER
Z L T 0N OO T 0NN 0O T XL O T OANY O T XXAY O T OO O T 00O T 0N
Y R TGgagaasysyIRaLYYERLIRaIRI e gocdgdaaoadII Il
CSEEELIRESECZ2228q888cmmmnttLllddd333333SS
TR O DD O D = === = = = == =~ = = n NN 0N XXX 000X
AN O O T 0 AN OO F 0N O O F 0 AN O O F 0 A O m— = = = = = = = e e e e e e
-—'-—'NNNMMVv<rlﬂlﬂooohhwwwm@ggggggggggggﬁﬂﬁ

%844 B 24142 B Chloroplast genome position

W K/N=1 000 bp, 2K =1 000 bp,
Window size=1 000 bp, and step length=1 000 bp.

2 HAERNHFHAREERANZES SN

Fig. 2 Nucleotide polymorphism (P,) among Rosa praelucens chloroplast genomes
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The chloroplast genome of R. praelucens with the NCBI accession No. MG450565.1 is used as the reference,

represented by blocks of the same color connected by line.
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Fig. 3 Mauve alignment of the chloroplast genomes of representative Rosa praelucens plants

the local collinear blocks are
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