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Analysis of chloroplast genome of rice Dalixiang
WU Chaoxin, LIU Xuewei ", LI Zujun, LONG Wuhua, GONG Yanlong, ZHU Susong

(' Guizhou Rice Research Institute, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China )

Abstract: As an important high-quality rice resource in Guizhou Province, Dalixiang has a large planting area, and has
brought higher economic benefits to society in the process of rural revitalization. However, there are few theoretical
researches on the genomics of Dalixiang. In order to reveal the characteristics and phylogenetic relationships of
chloroplast genome of rice Dalixiang, the chloroplasts of Dalixiang were sequenced and their genomic characteristics were
analyzed. The results were as follows: (1) The chloroplast genome of Dalixiang was 134 563 bp, including LSC (80 864
bp) ,SSC(12 347 bp) and two IR, (20 676 bp). (2) There were 129 genes annotated in the chloroplast genome of
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Dalixiang, which could be divided into protein coding, tRNA and rRNA, with 85, 36 and 8 genes respectively. (3)

Codon bias analysis of Dalixiang showed that leucine was most frequently used (1 944 times) and that of cysteine was
used least frequently (198 times) , and most codons ended in A/U(T). (4) The total number of SSR loci in the cpDNA

of Dalixiang was 129, ninety-five of which were mononucleotide and most of SSR were composed of nucleobase A/T. (5)

Phylogenetic analysis showed the closest affiliation relationship between Dalixiang and Tropical Japonica, and these two

were clustered into one group. This study reveals the characteristic information of Dalixiang chloroplast genome, and

identifies the phylogenetic status of Dalixiang.

Key words: rice, Dalixiang, chloroplast genome, SSR, phylogenetic analysis

ISR AR SRAT ) F5C R S 179 22 4 B o, A
SETRZEE R s G AR R R R 81 R SF
SEPR Sk R R I T A SR R A 25 B —
FBh bR ZR s i AR R 8 7n W b i R AL 5 3R
KR (FYLE 20115 Li et al., 2018; Zhang et al.,
2018; Jeon & Kim, 2019; 445 ,2021) . i1 TRk
(I PP BE He Al AN A Az W) ST i g A 3 PR A
(cpDNA) W, 5 NCBI H i 55 114 i S 44 5 R 3%
W 22, RIS A 5 R B 9 20 % 00 R I B AN
Wrii 2, 7E7KFE, Fan 45 (2020) FIH cpDNA 4317
T 3BAREIEBWMA ARG KR G IR Oryza sativa
voucherHSAGSDYD1802 5 0. sativa cultivar TN1
0. sativa cultivar RP Bio-226 #11 0. sativa cultivar IR8
MRS KR EIT . Fang 45 (2017) i@ 538 cpDNA
PR TR ZEEY AR A 5 HA 13 DR B AP IR 2R 400
F G5 R R 5HEE B A R O AR B0 Y 2 24 T B A
FEEJE T CC AR A, 1E HAt Y A, 5k 4
(2018) FIHI cpDNA 7341 1 i B 5 L2 HAD 16 A4l
RS FR WP FE 45 RAR L b i e 1 B 22 BRI R 1Y)
HEAEOGFR . HHI 5 (2020) F R AL == i S 3
K55 10 ~aEF S 2R 4 SRR 54
iRkt 24 AW Bk i SRR SE 4L 7 5 00T R 40
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oAt oe ok TR R Y 2 T RS (R A T, 20085 %
{744 ,2012) . HHT, XS KR A FE K41 2 | BB
IR FE T TSR SCER B A £ BT OB 7R 5t
M BT e aok B vp % T 2, Oy ik — 20 AR
R INTR AN R RORE Ay, A BF 52 LA KORE 7 DNA

PRI Y, M IORE A cpDNA 8138, 70 4 2%
WA 5, JF 0 Hr KRG OC R Ui
TR A it S fA L DR 2R DL ) (1) RORE A
cpDNA FIEAFFHE R /I (2) KALA cpDNA %45 T
T AF L s (3) KRE cpDNA REEE T TR 23,

1 #HEF&*

1.1 ##

PLROREF 1 RE, 2019 AE R Rk T/ =
IR A I e, 2020 4F 2 A BEHUTCHE HF K H
RAFEKAE M R, ohde 8 T WA BSR4, T
UKARAEZE [ B2, & T - 80 CARTFE, FH T HE IR hE
7 DNA,

1.2 /&

1.2.1 X474 DNA 3B AM 5 {fi ] TIANGEN #4
Y1 DNA {75 & $2 KR 7 B DNA, I 28 w46
BHEJE SR AT

1.2.2 cpDNA A3V 58 W R EE , BR 2
A5 g AR 8y R B, i SPAdes 3 PF 42 )5
% i CPGAVAS2 #F 47 3t IH 13 B¢, )
OGDRAW 21l KR 7 ) cpDNA &3

1.2.3 & T4 A 54 (i CodonW #E17%1S+
fdi H A HT

1.2.4 £ 534 ffi ] Vmatch 58 B K ¥ 7
cpDNA K EHEE P9 A&k, KW & cpDNA 19
SSR fifi 1 U] i il MISA 554, 326 500 A2 1 G 0 2 5
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KF 4 BRI,
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ey ffiH RaxML IR K LB



1832 I i W7 0%
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> Dalixiang ok
chloroplast genome
134 563 bp

Wt %% 1 Photosystem I
B Yt &% 11 Photosystem IT
I 4iMata% b/f E 44K Cytochrome b/f complex
[0 ATP 47§ ATP synthase
[ NADH Jii4#§ NADH dehydrogenase
B — A ER AT AT ARG/ B2 4LRS RubisCO large subunit
B RNAZ AT RNA polymerase
O &4k /N EF Ribosomal proteins (SSU)

I A% /NEH Ribosomal proteins (LSU)

M #31ZRNA Transfer RNAs

[l #%FE/RRNA Tibosomal RNAs

[ EHRAEH clpP, AR matk

W LAt FE A Other genes

[ FFipa e Hypothetical chloroplast reading frames (ycf)

B JORLAR I (R DY 4 [

Gene map of Dalixiang chloroplast genome

Fig. 1
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2.1 X#iZ& cpDNA FF 5 4H1F

KALA cpDNA 2= H 134 563 bp, 534 3 41
X . K H.$ U1 [X (large single copy, LSC) (80 864
bp) ,GC 8N 37.09% ; /N BL$% DL [X (small single
copy,SSC) (12 347 bp) , GC &K 33.37% ; ]2 I
HZ ¥ 5 X (inverted repeats,IR_) (20 676 bp) ,GC
SN 44.41% , 18 KK 7 cpDNA HE B 129 4

FE (1), A28 =28 MV F 4 2R I IRNA
FEDIAT cRNA JEIN HL i 7053 85,36 A1 8.
RNIRE 2 5 A B Z Ml aE A K 5eaE
AR 5 HABFEI TN 5 AR BEA K 4 Fh, 72
HE GG EE A s FER BB R B2 A 16 4>, 1M
cemA .infA . ccsA  rbel . matK  accD | clpP 55 3 R EY &
A 1A, Horb 20 AR B IR R X
N, 93 3R ndhB | ycfl (rps12 rpsT .rps15  rps9 .rpl2 .
pl23 8 A HE H 4 i FE X | rrn23S  rrnd. 55 1168 .
rrnSS 4 N BER RNA, trnN-GUU | trnH-GUG .
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R1 KHE cpDNAERERTR
Table 1  List of genes found in Dalixiang cpDNA
The FEH 21 B 24K
Function Gene category Gene name
HeHEA H:ZE 5 1 Photosystem | psaC, psal, psaB, psa], psaA
Photosynthesis H:Z S 11 Photosystem I psbL, psbD, psbN, psbB, psbT, psbH, psbE, psbA, psbl, psbK, psbJ, psbC,
psbM , psbZ , psbF
{2 b/t EA 1R Cytochrome b/f complex  petA, petB, petD, petN, petG
ATP & fiff ATP synthase atpl, atpE, atpA, atpH, apB, atpF
NADH J{i &8 NADH dehydrogenase ndhB*, ndhD, ndhE, ndhl, ndhF, ndhH, ndhG, ndhC, ndhK, ndhA, ndh]
RCBRE-1,5-—BEMR AL R W 2E rbeL
RubisCO large subunit
EE%:Ki| RNA Z 4 RNA polymerase rpoC1, mpoC2, rpoA, rpoB

Self replication

Hiftn
Other genes

KENTAE

Unknown function

B H /NS SSU

Ribosomal protein small subunit

P R 1LSU
Ribosomal protein large subunit

32 RNA Transfer RNAs

MR RNA Ribosomal RNAs
SR AT matK gene

HEIRE T

Initiation factor

B C AU R SR A

C-type cytochrom synthesis gene
SRS A PRGN

Subunit of Acetyl-CoA-carboxylase
WA H Envelop membrane protein
1B Protease

PRAFARE ] 1 HE

Conserved hypothetical reading frame

ps2, ps3, rpsl6, msll, rps4, rps19% rps18, msl4, rps8,
rpsT*, rps15%, rps12%*
ml20, ml32, mpl36, pl22, pl23*, mpll6, pl2*, rpll4, mpl33

trnQ-UUG ,trnV-UAC, trnN-GUU * | trnC-GCA, trnH-GUG * , trnT-UGU , trnA-
UGC*, trnR-UCU ,trnl-CAA* | trnP-UGG , irnl-UAG, trnK-UUU ,trnW-CCA ,
trnG-GCC, trnT-CGU*, trnV-GAC* | trnl-UAA, trnT-GGU, trnS-GCU, trnD-
GUC, trnE-UUC, trnS-UGA, trnR-ACG *, irnF-GAA, irnY-GUA, trnS-GGA ,
trnS-CGA , trnM-CAU *

rrn23S*, rrnd.58%*, rrn16S*, rrn5S*

matK

infA
cesA
accD

cemA
clpP
yef 1%, yof3, yofd

TE: RNV TRIMEZ XA,

Note: * indicates the genes are located in the inverted repeats.

£2 XHEcpDNA SEHNSTFHER

Table 2 Genes with introns in ¢cpDNA of Dalixiang

trnA-UGC trnL-CAA tranT-CGU trnV-GAC trnR-ACG |
irnM-CAU 8 N1z RNA (% 1), Siit4i B BoR,

KKL A cpDNA A N & F I FF 3L 17 4, Hp

EEAHE SARFT AFFIARTT AEFI SR T
Gene name Exon 1 Intron I  Exon II Intron I  Exon I
mpl2(x2) 393 661 427
1ps16 212 811 44
pll6 401 1 060 8
tnT-CGU(x2) 31 929 58
trnA-UGC(x2) 36 812 35
1rnS-CGA 61 662 30
imK-UUU 35 2 488 37
tmV-UAC 52 929 31
trnl-UAA 35 540 50
ndhB(x2) 776 710 758
ndhA 541 986 549
aipF 159 814 406
yef3 155 728 229 743 123

yef3 A 24, B4 16 NEEEHA 14, imK-UUU
AN & Tl LB 22, 1 ernl-UAA /D (% 2) .
2.2 K& cpDNA ZRFERA DT

FERFLA cpDNA %555 v | 52 24 R %5 Y+ ff
T 1944 K, e 2 5 21 L2 R /Y %504 5~
198 WK, i /b, 1E 4t KR A cpDNA 11 %5 5 1
AT 30 NS F > 1, Hp LA S5
124, L0 U(T) & RA 16 4, X R Kk F
cpDNA 15 F i b A/U (T) Bl FE , 31X Fh I 00 #
BAEAE R | 45 BF RS Z M S A (TR B AR,
2018 ; ZEPK A 2020 ; KBFESE,2020) (£ 3) .




1834 OO0 HE W 2 %

R 3 X#¥IE cpDNA ZHFEA
Table 3 Codon usage in ¢cpDNA of Dalixiang

E4 i T WEL BN A L 4R E T WEL BT A1
Name Codon Number RSCU Name Codon Number RSCU
SR AUU 730 1.51 i R GUU 400 1.56
Isoleucine AUC 286 0.59 Valine felifs 115 0.45
AUA 435 0.90 GUA 376 1.46
AR ACU 402 1.71 GUG 136 0.53
Threonine ACC 179 0.76 N AR GCU 489 1.74
ACA 249 1.06 Alanine GCC 162 0.58
ACG 108 0.46 GCA 331 1.18
AR AAA 638 1.47 GCG 142 0.51
Lysine AAG 231 0.53 KL IR GAU 508 1.56
Aspartic acid
KAk i AAU 515 1.45 RERIR GAC 143 0.44
Asparagine Aspartic acid
AAC 193 0.55 B AR GAA 697 1.47
227 IR ucu 331 1.56 GAG 249 0.53
Serine uce 254 1.20 Ham GGU 415 1.26
UCA 223 1.05 Clycine GGC 138 0.42
UcG 110 0.52 GGA 514 1.56
AGU 266 1.25 GGG 249 0.76
AGC 88 0.42 AR CAU 299 1.50
2 CGU 243 1.36 Histidine CAC 101 0.50
Arginine cGe 100 0.56 5 E N CAA 476 1.51
CGA 231 1.29 Clutamine CAG 153 0.49
CGG 85 0.48 AR UGU 150 1.52
AGA 304 1.70 Cysteine uGe 48 0.48
AGG 108 0.61 RNAR uuu 646 1.29
A AUG 423 1.00 Phenylalanine uuc 355 0.71
Methionine UUA 657 2.03 AR R UGG 329 1.00
Tryptophan
uuG 350 1.08 Ji% R UAU 510 1.56
Tyrosine
LR CcuU 423 1.31 UAC 142 0.44
Leucine cuc 133 0.41 i 2 R cCcU 301 1.59
CUA 272 0.84 Proline cce 167 0.88
cuUG 109 0.34 CCA 202 1.07
cCce 88 0.46
2.3 X#I & cpDNA KEE F 51 F1 SSR 77 MN(E4),
FERR A cpDNA Rz S 19 MK ER)FF, TEROKL 7 cpDNA [ 129 4> SSR i A5 A 95

WET 8 MNIEMER , KEWEE N 30~52 bp, A DHETIREL ,JFH 70.07%/ SSR H A 3 T 4
1AESCES, KK RN 30~ 127 bp, ek B, R SSR s A A/T B2 fwds . [RIEE,
() 127 bp EE P I T rps19-psbK FEEH ARG WF5EFR W] SSR AL s 7E KKLFF cpDNA |73 4 A3
XN, T & A 2K EE TR EHN racl-accD, £ LSC X SSC X LI M IR, X455 4 T 95 4~ .18
X IR B A0 A s, R Z B AR FRIX DFI 16 4> SSR AL (£ 5) .
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X4 KHE pDNAHEEFT

Table 4 cpDNA repeat sequence of Dalixiang
g SN e b
No. 17 Type Position Location
(bp)
1 52 1E ] 56 044 1GS( rheL-aceD)
Forward
2 35 1E ] 130 388 IGS( ndhB-trnL-CAA)
Forward
3 32 A 55 946 1GS(racL-accD)
Forward
4 43 1E M 12 917 IGS(trnG-GCC-tmT-GGU)
Forward
5 46 1E 63 122 IGS( petA-petG)
Forward
6 38 1E M 56 005 IGS( rheL-aceD)
Forward
7 35 1E A 84 954 IGS( trnH-GUG-tmV-GAC)
Forward
8 30 1E M 86 451 IGS(trnH-GUG-tmV-GAC)
Forward
9 35 1] 3¢ 85 004 IGS(trnH-GUG-tmV-GAC)
Palindromic
10 35 )'a 84 954 IGS(trnH-GUG-tmV-GAC)
Palindromic
11 30 Al 3¢ 128 946 Tntron( ndhB)
Palindromic
12 46 E'e 63 122 IGS (petA-petG)

Palindromic

13 30 [F] 3¢ 86 451

Palindromic

IGS(trnH-GUG-tmV-GAC)

14 32 ] 3¢ 55 946 1GS(racL-accD)
Palindromic

15 38 1] 3¢ 56 005 1GS(racL-accD)
Palindromic

16 52 [|] 3¢ 56 044 1GS(racL-accD)

Palindromic

17 127 [F] 3¢ 0

Palindromic

1GS (1ps19-pshK)

18 30 =] 3¢ 66 243 GCR (rpsl8)
Palindromic
19 32 [a] 3¢ 57 152 1GS (aceD-psal)

Palindromic

E: Intron. N&F; IGS. FEHEIFEIX ; GCR. JEHFHFHILIX
Note: Intron. Intron; GIS. Gene intergenic spacer; GCR. Gene

coding region.

2.4 K#I % cpDNA RHEZ B

W ORI SRR RRE R AR RS A 2 AN
PR 15 4> cpDNA JFPHIH AL B, KE W4
Bra& W1, 15 DY Al 23 S =26 BD5 — 28 R
Bambusa oldhamii, 5 —. 25} Sorghum bicolor , 55 =
KRB ARIE YA, 725 =28/ b X ] oy
Hyd AS/NERE H 3 P EF A RS (0. australiensis

300316 0. meridionalis 0. ruifipogon) £ H—2&  H
AR 10 RO RN — 2, TER AR R S
RS 73 3 Ak T AR A 73 32, I B, RORL A K A8
5K Tropical Japonica 1E [f] — 43 32, 2 B P & 1)
HEA G AR ALK S A (1 2)

3 W5 &®

AHE 5T 45 KR cpDNA 4 Kl 134 563
bp,GC &% & M 39%, LSC & 80 864 bp, SSC K
12 347 bp,IR 24 20 676 bp, - 1EBF] 129 I |
H U A 09 R A B AH AT (ARG 2020)
H G L XA [ R ASBHE Y cpDNA Ty 511 R 1
S AR It A I R < A R, H — S 3 PR 7 F
Pl B AT AR AR fh B 2R B4 (R 4F, 2011
1% ,2016) . AWFGOR KK A cpDNA 5 Wang
Z5(2016) 3 Y PR R I S A I R 2] R AT E X
SRR B T E AR b/ B A AR G
OGRS T I AH S OB R 8 [ KRN
FEAHICHEP (RNA IR 1) e 56 R 2 3 IH 25 S
> ABTE KA I S AR 3 R v ASAETE T A FEH
IhbA FEFEFOCEEH R OC R G A G5
AEPGHPEIRS hAETE Tho A LR I HLAE B0 1R 8
IR AT G B B AT [ A7 7 Thb A JE A ( Yao
et al., 2016) , 3% AJ G J& A BE RS S 2 I A D16 TR
A K IR B AL T A

SSR v s A 8 FH T Jli Bl B ORI 8L A% % AR A
ST T B BF 58, T cpDNA BA JF R SF . 45k Fa
SE o W S5 A, A Bl T A D 2SR IR 1) 3 1% 24
P (Powell et al., 1995; Pugh et al., 2004 ; Song et
al., 2019) . AWFFE LR FI, KK A cpDNA
SSR i g% A/U(T) B EA & W s, X 51T A
WA — 2 (9K 2 55, 2018 ; 2R UK R 55, 2020 ;
HARLE 2020 F—BESE 2021 ; REHIT 45, 2021) .
AN, ROKL A cpDNA B %15 W Aw 4 A/U(T) Bk
BL X R B 5 7l I S0 A7 FE T g R o
( Shinozaki et al., 1986; Ohyama et al., 1988 ; kB fH
84,2020 ; Ak 5, 2021 ; RAEINT AR, 2021) . KA
cpDNA Zifith 8 5 1Y) 26 A% 7 1 SSR A3 s, &R i 45 A
BRI E U(T) B3k, nl 5E A 1k Bl Kok & cpDNA
MA/UT) SEKTE GCH&EMERF, HIE Niu
(2007) AFFEHRGE , RN A/T TR &A 74
RIRTF, L G/C TR —A, IIUES A/T#
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R5 KHE cpDNA FHELEEF
Table 5 SSR in the cpDNA of Dalixiang

I v L X LU BT N 7 S e e W LY U L2 Kb g
No. of type SSR Size (bp)  Location || N of type SSR Size (bp)  Location
1 ¢ (AA)S(A),, 11 LSC 44 c (TT),(T), 8 LSC
2 ¢ (A)(AA), 8 LSC 45 ¢ (AA),(A) 8 LSC
3 p2 (AG), 10 LsC 46 ¢ (A),(AA), 8 LsC
4 c (A) ,(AA) 10 LSC 47 c (TT) ,(T), 8 LSC
5 p4 (TAAA), 16 LSC 48 c (T)((TT), 8 LSC
6 c (A)(AA), 8 LSC 49 p2 (TA), 8 LSC
7 c (A)4(AA), 8 LSC 50 p2 (AT), 8 LSC
8 ¢ (A),(AA), 8 LSC 51 ¢ (TT) (T) o 10 LSC
9 c (AA) (A), 8 LSC 52 c (AA),(A), 9 LSC
10 c (TT),(T)y 8 LSC 53 ¢ (AA),(A)y 8 LSC
11 c (A)4(AA), 8 LSC 54 p2 (AG), 8 LSC
12 p2 (AG), 8 LSC 55 ¢ (TTTT),(TTT) ,(TT)((T),, 12 LSC
13 p2 (GA), 8 1sC 56 ¢ (C)4(CC), 8 LSC
14 c (TT) (T), 9 LSC 57 p4 (GTAG), 16 LSC
15 p4 (CTTT) , 12 LSC 58 ¢ (AA)(A)y 8 LSC
16 c (AA),(A)y 8 LSC 59 c (TT),(T), 8 LSC
17 ¢ (TT)4(T)8 8 LSC 60 p4 (AATA), 12 LSC
18 c (AA),(A)y 8 LSC 61 ¢ (T)o(TT), 8 LSC
19 p6 (TTTCTA), 18 LSC 62 c (TT),(T), 9 LSC
20 p6 (ATAGAA) , 18 LSC 63 c (A),(AA), 8 LSC
21 ¢ (AA),(A), 8 LsC 64 c (AA)(A), 8 LSC
22 c (AA),(A), 9 LSC 65 c (TT) (T, 8 LSC
23 p2 (AT), 10 LSC 66 ¢ (AA),(A), 8 LSC
24 p2 (AT), 8 LSC 67 c (AA),(A), 8 LSC
25 c (TT),(T), 8 LSC 68 ¢ (TT) ,(T), 8 LSC
26 c (A)(AA), 8 LSC 69 ¢ (AA)(A)y 8 LSC
27 ¢ (AA) (A), 8 LsC 70 ¢ (AA) (A), 8 LSC
28 ¢ (AA)(A), 8 1SC 71 c (A)4(AA), 8 LsC
29 c (A), (AA), 10 LsC 72 ¢ (TT) ,(T), 8 LSC
30 ¢ (A)(AA), 8 LSC 73 c (T) ,,(TT) 5 10 LSC
31 p2 (AT), 8 LSC 74 p2 (TA), 8 LSC
32 p2 (AT), 8 LSC 75 p2 (TA), 8 LSC
33 ¢ (TT) ,(T), 8 LsC 76 p4 (AGAA), 12 LSC
34 ¢ (T),(TT), 8 LSC 77 ¢ (TT),(T), 8 LSC
35 ¢ (T)4(TT), 8 LSC 78 c (A)y(AA), 8 LSC
36 c (AA),(A), 8 LSC 79 p4 (TTTA), 12 LSC
37 ¢ (AA),(A)y 8 LSC 80 ¢ (AA),(A)y 8 LsC
38 c (A)y(AA), 8 LSC 81 ¢ (T) ,(TT) 5 10 LSC
39 c (TT),(T), 9 LSC 82 c (A) p(AA); 10 LSC
40 p2 (CT) 4 10 LSC 83 ¢ (T) ,o(TT) 5 10 LSC
41 c (TT) (T 8 LSC 84 ¢ (T)(TT), 8 LSC
42 ¢ (TT),(T), 9 LsC 85 c (T)(TT), 8 IR,
43 ¢ (T)(TT), 8 LSC 86 ¢ (T),(TT), 8 LsC
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gxs

e e memmes b | e SR g b G
No. of type SSR Size (bp) Location No. of type SSR Size (bp) Location
87 ¢ (T),(TT), 8 LSC 109 p3 (TAT), 12 SSC
88 ¢ (T)4(TT), 8 LSC 110 c (T),(TT), 8 SSC
89 c (TT) ,(T), 8 LSC 111 p2 (TC) 10 Ssc
90 p3 (TCT), 12 LSC 112 c (A)4(AA), 8 SsC
91 ¢ (T) , (TT) 5 10 LsC 113 c (AA),(A)y 8 ssc
92 c (T),(TT), 8 LSC 114 ¢ (CC)4(C)9 9 IR,
93 ¢ (A) (AA), 8 LsC 115 c (G)(GG), 8 IR,
94 p2 (AG), 8 LSC 116 p2 (CT), 8 IR,
95 c (TT)5(T) 10 LSC 117 p2 (GA), 8 IR,
96 c (TT) ,(T), 8 SsC 118 p4 (AACG), 12 IR,
97 c (A)s(AA), 8 Ssc 119 ¢ (AA),(A), 8 IR,
98 ¢ (TT),(T), 9 SSC 120 c ( TTTI)T}(TT))S%TT)TTTT) P16 LSC
99 c (A)s(AA), 8 ssc 121 p4 (TCGT), 12 IR,
100 ¢ (A)4(AA), 8 SsC 122 p2 (TC), 8 IR,
101 c (A)(AA), 8 Ssc 123 p2 (AG), 8 IR,
102 c (A)4(AA), 8 Ssc 124 c (C)4(CC)H, 8 IR,
103 ¢ (AA),(A), 8 ssc 125 c (6)y(GG), 8 IR,
104 p4 (AACA), 12 SsC 126 c (A) ,(AA); 10 IR,
105 c (A)(AA), 8 SsC 127 p2 (CT), 8 IR,
106 pd (AATA), 12 ssc 128 c (TT),(T), 8 IR,
107 c (CC),(C)y 8 SsC 129 c (AA),(A)y 8 IR,
108 c (A)(AA), 8 Ssc

.o BAREIE; p2. 2 BEALHOC; p3. 3 BHIL T, P4. 4 BHIL G, P6. 6 BHIL PR IG; LSC. KHLFE DX, SSC. /NHLFE L X
IR,. RAEEIFHIX A; IR,. JRINFEEFHIX B,

Note: ¢. Mononucleotide; p2. Dinucleotide; p3. Trinucleotide; P4. Tetranucleotide; P6. Hexanucleotide; LSC. Large single copy;
SSC. Small single copy; IR,. Inverted repeat region A; IR;. Inverted repeat region B.

%A Bambusa oldhamii NC_012927.1

WM B ARG Oryza australiensis 300316300136 GU592209.1
HH B AR O. meridionalis NC_016927.1

100 @B AR O. rufipogon NC_017835.1

%15 O. sativa TN1 NC031333.1

100 el - B |
81 B3 O. sativa basmatic KT289403.1
28 100 _I: 93-11 O. sativa Indica 93-11 AY522329.1
94 HIFE O. sativa Indica NC008155.1
— AR A8 B A RS O. nivara NC 005973.1
ﬁE PA64S O. sativa Japoncica PA64S AY522331.1
73 44 H A& O.sativaJaponcica Nipponbare KM088016.1
{ P RS O. sativa Tropical Japoncica KT289404.1

100 45 KHi#F DLX
448 818 O. sativa Jingeng818 MK348618.1
B3 Sorghum bicolor NC_008602.1

B2 15 FAYI cpDNA J7 51 11 R Ge dE AL v
Fig. 2 Phylogenetic tree constructed using cpDNA of 15 plants
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