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Comparative Analysis and Sequencing of Chloroplast Genome of
Colocasia esculenta var. Redbud and Colocasia esculenta var. Lipu
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HUANG Yingjin, ZHU Qianglong”

Jiangxi Province Key Laboratory of Root and Tuber Crops Biology / Jiangxi Agricultural University, Nanchang, Jiangxi 330045,
China

Abstract: To confirm the characteristics and difference of the chloroplast (cp) genome of Colocasia esculenta var. Red-
bud and Colocasia esculenta var. Lipu, the two taros were taken as experimental materials in the study, their genomic
DNA were first extracted form fresh leaves using an improved CTAB method and the two complete cp genomes were
obtained using high-throughput sequencing technology and bioinformatics analysis, simple sequence repeat (SSR) iden-
tification, multiple sequence alignment, sliding window analysis on DNA polymorphism and phylogenetic tree analysis
were then conducted on two complete cp genomes. The results showed that the length of the complete cp genomes of
Redbud and Lipu was 162 478 bp and 162 453 bp, respectively, exhibiting the typical cyclic quadripartite structure. A
total of 131 genes were annotated both in the two, including 86 protein-coding genes, 37 tRNA genes and 8 rRNA genes,
of which 18 genes had two copies and 23 genes had introns. A total of 130 and 124 SSR sites were identified in Redbud
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and Lipu respectively, the content of A/T in the SSR repeats was 63.08% and 61.29% respectively. 15 SSR polymorphic
primers were identified. A total of 236 cp single nucleotide polymorphism (SNP) sites were detected between Redbud
and Lipu, of which 26.7% were in the gene coding region, which leading to 25 missense variant genes, the variation of
the genes may promote the difference between the two varieties. Compared with the representative species from 13 ge-
nus of Aroideae showed that the structure, types, and numbers of gene were relatively conservative. The trnS-trnG and
ndhF-rpl32 were the highest variation sites in SSC and LSC region, respectively. The phylogenetics analysis using maxi-
mum likelihood method (ML) showed that the genus Colocasia had the closest relationship with the genus Seudnera, but
the farthest relationship with the genus Sauromatum in the Ariodeae. The results would provide a theoretical basis for the
germplasm resource exploitation,genetic diversity evaluation and phylogenetic analysis of C. esculenta.

Keywords: Colocasia esculenta var. Redbud; Colocasia esculenta var. Lipu; chloroplast genome; SSR; SNP; phyloge-

netic analysis

DOI: 10.3969/j.issn.1000-2561.2023.05.002

#[Colocasia esculenta (L.) Schoott] h K 55 &
FHE IR AR A BRI, SR 5 55 1 B SR e
BAEY o 21 T BREE HAT AR & 10 B 3R A2 FH (AL,
EOER . BT, 28, g Rl
BRES S 10 3 B R VR I LA 400 9 A0 B
¥, Ha ARG, BRILEE . PUREEEIIRK,
HAE . b ZEBRTAZ, WG PR TP
gha R SR IR . EETRE
HIKAMARIE DT, SR A 2R, Hoh L
ZFHEMBERNE W, 2 TFEFBENAERIT
W, 2N =ER (2n=3x=42) , LIT. N
N EBEEES; M EE S TR, N
AR (2n=2x=28) , LA HBRAIEEE R E
VLA ILLT 2E 3 BRI 2 PR R 2L 238 A,
REEREDE, FEREEa, A0RNE, FFEIE
K, ZMiEEA ., Bl 2EEEE R, 1
AW, BERFEMZEZRRERE, BUNILIEE %4
DoA™ i, 2013 AEFH FE 5 B AR G A4 ™ 5 B4
VR AR, AFAR, BEEA LR,
EWEIE, SERARE, R EAG LY E R
AP T A R, BRERTT O, a2,
BB CERRT BN TR BRI
M PERR AR = O R, B
P gt 2R AR IR, pH 7E 5.5~7.5 2
Wl vh 08, AT RS i e
IR AR, R A K IR, s i
ARMER BB+ oE Y, TRk
KBS B R AT, TR S 2 P sife
MR EA B EW 2R

SR R SR A ) A 2 5 e 1R RTRE
QR EE A Z —, N sy
i, PRI giAS T 49 110~134 AR, X

SEILR 5O AVER . SRR S B SR Gk M R i
RBHISE . M TRIERA, AR RAZL R
BER e, Hibfeiggmsr . b deRE s | &
TIREBH R, RELSWEE, EREMRTT
it 5 F A A e s B UL Rk, maR R
W Z N TR s . REciik.
WAL SRR Tt s R BET, BN
AIMEEA 5 TR R €0 2 ol 5 5 YR P g Ak I PR 2
FE R LA T RO 9E o BEAh, 5T E ML 2 E R
BUNEIR MR, (Al PEMAE, Y
FRPEAATE 3 25 5%, A e SRR 3K R 41 )5 T 1Y)
Z RN . AW LT VG HT I 25235 R 7Y
FHE R SRR AR, X L SR R B A A T I
%6 . TR R EIE S, b R ER T
T R 2250 SSR B, KL #HES
NCBI #1222V A A 1Y 13 B 0 ik Rk 32k R
TG BIEAT RIS, X H A7 i S A S (A
P FEARFRIE 0 LB AT, sl Z RN 4
Brae sl 15 FhoR R A R ) i A 35 R T 510 1
w5, MR M E R EERELEE T
o7 B FERFIARIEAE G R, IR E R 2 7
FUBEB L 22 5, FERBRIEEE . R, FIH
PRt B A 2 e SR A

1 #R5FZ*
1.1 ##

AW R LEIRLL 2R (273, =% ) Al
A CRE, AR ) keIt H 25,
PRI ZEE RO 15, BRI Gl &
(b BEAR AR AR ™ s IR H T PRHE AR X
FEARTE 2530 117 o [RIEHA 30 403 A4 098 45 1 25 4%
DRGSR (£ 1) X222 E My En
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Tab. 1 Information of 32 germplasm resources of taro

' [ETE S R, ies ETRS (R TE S R AR HL S
No. Sample name Origin Species No. Sample name Origin Species
1 BE1S TLPGEE M 2T 17 0 B P AR L LA

2 HEHF IARH S ZFF 18 RGEZTFF r H U RR H A B EE
3 MT¥E3IS VLG 1% ZTF 19 B T ZFE
4 ¥ 45 TLPE % EAES 20 ZTFE KEEVEH ZFE
5 B4 TP N 21 21 JRMIREE inyien gl 2

6 F#E 1S TLPGEE M ZFF 22 KEFE GiN ZTF
7 FAREIN PG N E 23 BRI TLVEHT A LT
8 W25 VLT H M 2T 24 BlekyE TLVG % 2T
9 TR TLPGEE M ZFF 25 WPAE S/ KAE TSR R IR ZTF
10 E RS LA T ZFF 26 fEAREHEE BT E
11 OIS T PEARN EAE 27 KHF25 T VERURABI S B
12 E =S PANIEREaRE] ZTF 28 REFE = T P OB A ) i PARE
13 MR ENEalliEe] 21 29 CHESE W EAE
14 Sl ESES BN 7S FK 21 30 NEFE = T VY XU 4 ) 1 =
15 BN LRGN E 31 LA LV O e
16 LIMEE SRR T e 32 T IR L

SRARFE R I K& 1K) SSR ARiC ik T 2 AR
T 2021 4 7 FAE W R WCER B it (i e, S7 BIR AT
FWAERT, RGis ZLRERAE-80 CIkFAH
HZEMH., FIH CTAB B B4 B0 Fr v 4l i 5
2 DNAM 5 35t B R Ji H 1k F Nanodrop-
2000 B FRIE (UG DNA (4 i M, 454
BRI DNA MR T IR 22585

1.2 FHik

12,1 AWam s, ax5iEg BazFErEmg
M) DNA 3% 2RI R I AR AT BR A Al ik
rmm sy, HARRR 10 ng/uL, s3EGAF
FEH . A RERN A EIF &8I M
SOAPnuke X J5 4G % #s #E4 73 0, L UESE N “n
0.01 - 20 -q 0.3 -A 0.25 -f <adapterl> -r <
adapter2> -1 < fq1> -2 < fq2> -C < cleanFql1> -D <
cleanFq2> -o <outDir>", MFRVCHL - adapter /55
) 25%s0# AL BRR(EAR T 20 pymsE A
read 1 30%3# LA b B8 2E N 7 i (8 4% read 19
1% DL _F 3 5% read, 1531 JC 2% R 15 Jo 5 4K
o I Seqtk FRAFBENLIHIGRTS 1 Gb 19 = it it
W RO, SR SPAdes AUy Plasmids-
pades.py MIATE FFA5 2] clean reads 2123
contig J551, I BlastN i : 1 1 o xot 21 [ 4 &
TR IS Z NG (NC 016753.1) ,
P A SR RS 528 . i GapCloser #X
fF X HE 28 7 5 B Y gap #E AT 4 AN o GE A
CPGAVAS2' I GeSeq!" %t 2 it 3= - AR KL R £

AN HEATIE RS, R IGV Fl Sequin /446 2 Al
IEVEREES A, M B R 21 2 2 R 3 S 4
A 3 K 2B 50 s 32 58 2 NCBI 9 GenBank 3[R 2H %K
P Pe, R4S B 45 4 il o MT447084 Al
MT447085, ), f#iJH7ELA)F OGDRAW!®
(' https://chlorobox.mpimp-golm.mpg.de/OGDraw.
html ) 25 il 58 5% (1) AR I 4 3k PR 4 T
122 METAFINEZTRIFLHFEL FH
MISA B IRE 21 25 2 T3 i 2 M SR AR L R 4
A E Z ¥4 (SSR) MEATY%E, HFH Primer3
BAFHEATHLE AL SSR 51T, S Pk bR .
BB IS K 16~24 bp, I 74 F Bk
JE4 100~300 bp, T™M {Hl 50~60 'C, fidi M
55°C, LIS I TMEAHZEA RT3 C,GC%
H 40%~60%; SSR 2255 |9 1 0 32 10 45 14 -
SSR ER LA 2~6 PMHIEE SR, SSR KEA
BF 18 bp, & & AT L, H SSR JFHIFE 2 Fpf
MR R IE N A FAEE S, ENTNE S|Pk
TFlREMNZBHRIELE ., AR5, FIRAATLRE
PRAFI 32 2RO FR B R IR A DNA A (R 1)
SAF AR 2 F ) SSR S b4 2 B KHE .
PCR ¥ 14 WK & 4 10 uL, & 5 uL 2xTSINGKE
Master Mix( Green ); §if 514 0.25 pL( 10 pmol/L );
JG51%) 0.25 uL (10 umol/L ) ; 0.5 pL #ifx DNA;
4 uL ddH,0, ¥ ) Nik LA FIESH S 5. 94 C
A 2~5 min, 94 ‘CAPE 30s, 50~68 Cilk
30's, 30~35 MEFR; 72 CHEMH 1~2 min, 72 ‘C&
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FEAH 5~10 min, §7H 1 PCR F=H1E 8%AEAE MR
PR BERCBE RS EASIN . ] AgNO; J48 12 min
Je A 2R /K IR VR I 2 TR, AFIK 20~30's, Hf
K2 T NaOH Wgil hoRmiies), HE R &
i, IR SR AT T

123 sHgARARAE> M T ERPA M
SRURIE N AL (0 AL S REE . ARBFSE A BWAPY
SAMtools?! | VarsScan 255445 i 21 28 2 F1 75 T
A 2 PR A SRR R A Y PR T IR 2 S
fis (SNP) , I SNPeff Zf:43 Hr SNP X e
FISEIR DA BT 20 22 5 i 2 Rk 3 IR 4 1Y
WE2E 5 . K R WA & KR R RHE Y 8
W% HitE Z et s i — 25, Hrh 2%
FE Y HA AR = 2 BB UL B I R 2 T A
Har, NCBI Zds & s B ik 17 F KR 2R
Y, 13 ANE, ARSI L 13 ANE T
BEALPkE—FP R S 5 BT, ST AT
S TP R R 1 25 2 TN 75 T S A R LA BN
BAEEh 13 MR AREAE R, % 15 4
I 2 A 5 PRI A 178 35 PR 5 L R 25 4 £ B T 42
Tordr, FFLALLZEE RS R, FIH DNASP6 %K
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124 ZR#isdr AE/RFREEYERHEE
WARHEY e, ARBFFEFIH MAFFT 4K
PEPIRFLL 284 | ZEWER 13 AR R AMNE
JEAEY ) SR IE R AT e A text, LIRS R
FS (NC_044108.1 ) H1 3% 3 J& 7% ¥ ( NC_
010109.1) M2 fRIEHAAE N HME (outgroup )
BT KRR (ML) , HZH (bootstrap ) A
1000, FH MEGA {444 @it b .

2 HERERH
21 AFFERHZHFEHFEEREBEARISFT
ZT 2R 2 TN 75 2 S A 5 DR 4 3% Sy LR 1) B4
RAEE PO 4R 254, 21K 43R 162 478 bp F1 162
453 bp (1), 2 FhEnfap R B 20 4 K AUAH 22
25 bpo LLEFERMGHHAEGEE 1A/ I
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Fig. 1

Chloroplast genome map of Redbud and Lipu
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KERE 2 fEh2ERE R, IR FBMZERiR/N.
2 FpE S RS A RS 131 A SERI( &
2) , 5 86 NMEMAMMILR, 37 4 (RNA FEH
A1 8 4~ rRNA A, Hor 86 /4N A i FE K ] 43
h 3R, B 29 45 ARE HIAH KW
FE GG RNA REHE 3 3R

JNIEHEEFT DNA #fiE RNA BAH ) 5 4 254
A4S N ELAEHMEREE (ATP A HFI 3
HRG T, BRGTHTH. NADH - i
AW . A6 R b/ B ESWTE R R
KE TR A A B R A B 2L ) 5 58 =20 dE 5 AN
b 2 A B 1A TR AR S RV RD 6 A RE R F A FE AT

®2 FMHEFREERAIFRERIIR

Tab. 2 Genes found in taro chloroplast genome

IIfE Function K54 F Family name FEH LIS Gene code A Gene
EE %=kl AR /N 3 rps rps2, rps3, rps4, rps7?, rps8, rpsll, rpsl2®,
2N 8 rpsl4, rpsl5, rpsl6®, rpsl8, rpsl9
DNA {Rifi 7 RNA 45 ik rpl rpl2®, rpl14, rpl16°, rpl20, rpl22, rpl23?, rpi32,
rpl33, rpl36
rpo rpoA, rpoB, rpoC1°®, rpoC2
rRNA ren rrn4.5S%, rrn5S, rrnl6S, rrn23s*
tRNA trn trnA-UGC®, trnC-GCA, trnD-GUC, trnE-UUC,
trnfM-CAU, trnF-GAA, trnG-UCC®, trnG-GCC,
trnH , trnl-CAU? , trnl-GAU® , trnK-UUU" ,
trnL-UAA® , trnL-CAA® , trnL-UAG , trnM ,
trnN-GUU?, trnP-UGG, trnQ-UUG, trnR-UCU,
trnR-ACG?*, trnS-GCU, trnSUGA, trnSGGA,
trnT-GGU, trnT-UGU, trnV-UAC® , trnV-GAC?,
trnW-CCA, trnY-GUA
JeAVER ATP AR atp atpA, atpB, atpE, atpF®, atpH, atpl
FRG 1 By psa psaA, psaB, psaC, psal, psal
e B R psb psbA, psbB, psbC, psbD, psbE, psbF, psol,
psbJ, psbK, psbL, psbM, psbN, psbT, psbz,
ycf3°
NADH-JIit &l ) 7. 5% ndh ndhA®, ndhB®, ndhC, ndhD, ndhE, ndhF, ndhG,
ndhH, ndhl, ndhJ, ndhK
A0 A (5,25 b/ B2 WG T 3 pet petA, petB®, petD®, petG, petlL, petN
TR A R A A R AL Y rbe rbeL
HAth ZT-CoA-F2 Ak it 11 37 3k acc accD
c BN ZE A SR ccs CCSA
A0 AR 3 A cem cemA
R clp clppP*
AR TR mat matK
RETIRE  ORSEIF R S AE ycf ycfl, ycf2?, ycf4, ycfeg®

T “FOR IRs P 2 MEERED; PRARME L ANE TN, TR 2 NN E TR,

Note: * means duplicated gene in IRs; ® means gene containing one intron; ° means gene containing two introns.

LIRS T AR i R R A ey 23 A
EHRSTANE T, Ho A yef3 fil clpP &4 2
MNET (£ 3) o X HHGARHFA P A
MEEARBINENTHITRIT RN, LEAR
Leu /& H b 4 it 38 5 5 0 2 L2, 43047 5056 4

5050 1> (£ 4) ; FBEEAMR Cys 5 Rl
MEIERR, B 606 4~ —FHMLRIREEHE 4]
(RS T R AT BT AN [R] ol ) [ o s 0 5 i 22
SR 0~12 A~ 2125 2 I T Y 5 = 1
AIT 1535128 68.09%F1 68.12%
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Tab. 3 Genes with introns in taro chloroplast genome

LA Gene SR F TExon I/bp P& F Iintron /bp  AMEF 1T Exon II/bp AT 11 Intron Il/bp 7 FIIT Exon Ill/bp
trnA-UGC 38 799 35
trnA-UGC 38 799 35
trnG-UCC 24 725 48
trnK-UUU 37 2541 42
trnL-UAA 37 515 50
trnl-GAU 42 942 35
trnl-GAU 42 942 35
trnV-UAC 38 590 37
rpsl6 40 988 197
atpF 145 813 401
rpoC1 453 750 1620
ycf3 124 738 230 794 153
ycf68 24 31 321
ycf68 24 31 321
clpP 71 801 294 640 244
petB 6 57 642
petD 8 735 475
rpl2 388 663 431
rpl2 388 663 431
rpl16 9 1082 399
ndhA 553 1094 539
ndhB 775 677 758
ndhB 775 677 758
R4 AFFNHHEFHEEEREADHZHLFEARBR
Tab. 4 Codon usage in chloroplast genome of Redbud and Lipu
) % Number ) U Number
AR T A EiT
Amino acid Codon AR EALRE Amino acid Codon AR EAGRS
Redbud Lipu Redbud Lipu
N Ala (A) GCA 745 743 %/ Pro (P) CCA 604 608
GCC 366 366 cce 375 377
GCG 267 269 CCG 251 249
GCT 1141 1139 CCT 765 770
F R Cys (C) TGC 178 176 HHEBEE Gln (Q) CAA 1309 1309
TGT 428 430 CAG 485 484
KAHAFR Asp (D) GAC 409 407 K& Arg (R) AGA 960 964
GAT 1632 1636 AGG 370 364
AEMR Glu (E) GAA 1946 1948 CGA 659 657
GAG 706 704 CGC 182 182
KNAMR Phe (F) TTC 1058 1053 CGG 246 251
TTT 1853 1865 CGT 655 655
H&m Gly (G) GGA 1241 1245 25/ Ser (S) AGC 244 240
GGC 314 318 AGT 855 857
GGG 571 569 TCA 846 844
GGT 1037 1034 TCC 667 669
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Tab. 4 Codon usage in chloroplast genome of Redbud and Lipu (continued)
%#& Number %+ Number
AEER CTES A wiT
Amino acid Codon AR A Amino acid Codon AR 7
Redbud Lipu Redbud Lipu
HEM His (H) CAT 326 326 TCG 374 376
CAC 928 928 TCT 1117 1109
SRR e (1) ATA 1302 1300 JREER Thr (T) ACA 801 803
ATC 780 776 ACC 452 448
ATT 2005 2009 ACG 283 283
WEMR Lys (K) AAA 1980 1984 ACT 977 979
AAG 717 715 HAFR Val (V) GTA 956 960
LR Leu (L) CTA 648 648 GTC 346 344
CTC 371 372 GTG 373 373
CTG 321 323 GTT 955 953
CTT 1070 1065 B Trp (W) TGG 881 881
TTA 1507 1503 MR Tyr (Y) TAC 394 394
TTG 1139 1139 TAT 1435 1433
iR Met (M) ATG 1099 1101 2 1 F Terminator TAA 130 130
KA Asn (N) AAC 572 574 TAG 126 124
AAT 1805 1800 TGA 114 114

22 SSREERHEASFIRIEFE

Y e B LLZE AR5 R AR BE K 4 SSR
Bl 130 F1 124 (£5) o Z02F SSR ¥4
LA REB S AL IR EE )PS5 (pl) , 4 65.38%,
THEHRESZTS (p2) 354 (26.92%) , —
BAHRERZTH] (p3) 84 (6.15% ) , MU
FRELTH] (p4) L 24 (1.54%) 5 (i F4ifidx
12 14.62%, TR (85.38% ) i FARZ AL IX (&l
2) o FHAE SSR IFFIH pl 5 62.9%, p2 3354
(28.23%),p3 £ 101~(8.06% ), p4 1L 17 0.81% ),
Hor 19.35%07 T4 1X , 80.65% Tk gmfith X ( 1&]
2) o LLEEAEMGARSFL A1 63.08%0AY SSR 1 A/T
L 4 B, T 75 A R e A/T B

RS AFFMBHFHREEEZLE SSR FFIER

Tab. 5 SSR type in chloroplast genome of
Redbud and Lipu
LI B
SSR e Redbud Lipu
SSR type Kt el Hoiw e
Number Ratio/% Number Ratio/%
pl 85 65.38 78 62.90
p2 35 26.92 35 28.23
p3 8 6.15 10 8.06
p4 2 1.54 1 0.81
BT 130 100.00 124 100.00

61.29% (£ 6)

HRGET 252 R34 I 2 sk R SE 41 b SSR 7
Y ZEREE, %RF] 38 4 SSR FEHITE 2 R
3L HHFH 2 B BA 2850, 25 SSR P
F WAL 191 X5 SSR 514y, Horb 31 X444
GBS WINTHBE SRR, DL 32 MRS AR
DNA FE 5 BAGHEFT PCR U85, §7 5= My i
TKATTEE RN, Hodb 12 X5 ReY 1 R E |
WA, SFRAZEM (£ 7)), 81519
TE— bR A2 0~10 451 (B 3) , 12 %55
YItE 32 YRRy 1226 TS,

120 [ IEBX EOIEHEBX

—

(=]

(=]
T

60

40 |

SSR % & Number of SSR

20

L FH
ShFh Strain
B2 LFFMFBHFHREEESR SSR 47mitER
Fig. 2 The distribution of SSR in the chloroplast genome
of Redbud and Lipu
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Tab. 6 Base pairs repeats in SSR of Redbud and Lipu

Hor 827 S5 W2 B, ZBMEHEN 67.45%,
ARG TSR 32 P bR e 2R R

-~ o e HA— AR, RO ATE N 4L SSR TF&
g — N 2% 30 2 wey
Base repeats o H Bl it 451 bric A B FIR AR 3R B 2EF SR, Hk, 48
Number Ratio/% Number Ratio/% ﬁ%%ﬂ:iﬂt 12 Xﬁ%l%%fﬁt%*ﬁﬂq’ﬂgiﬁﬁ%ﬁﬂ
A/T 82 63.08 76 61.29 ST 32 Oy AERLO R B BRI T T s 2 AR
C/G 3 231 2 161 oA (D 4) , 255 REHEHE IE B fam 1 2 7
oG 1 0 U s ST, T 02 1 P9 7 3k 25 AT
E S = M B % - 151
AT/TA 34 26.15 34 27.41 g??: ’ ””ﬁ:n*ﬁ{uﬁgﬂﬁ‘ 0~0.971 Zl\j .
AATITTA 5 155 ] 153 YA 0.515, FEARRIM: RECH 0.480 Ab AT DK fit
' ' AR 3 4
TAA/ATT 1 0.77 1 0.81 .
41485 18 il 92.3% N2 T b,
ATA/TAT 1 0.77 1 0.81 i -
Hoig M 1520283 (1) 5B (10) | %62F
TTEIAAG LT b () L IE (13) L AAEE (14) | R
CAG/GTC 0 0 ! 081 B3 (19) SN2 AR R BRI ) AL
TATGATAC 10T LS SR, FRBR, BRI (7) | B
TATUATAA 1 7 o0 25 (8) ATHKEFY (9) 5h, Hflh 10 PKIR
it 130 100.00 124 100.00 TG E@%ﬁﬁ%%ﬁlﬁgﬂo
RT 12 WFMHFME SSR W5 MIER
Tab. 7 Information of 12 chloroplast SSR primers of taro
5 SSR 5H8 £ (5'-3")
No. Primer name Sequence (5'-3")
1 (TA)S5(A)11 T14-Ce-1 F: TTTCAAGGACTCCCAAGCAC R: ATCCGACTAGTTCCGGGTTC
2 (TAPM T14-Ce-5 F: GAATTTACAGTCCGTCCCCA R: CCCTATCGTCTAGCGGTTCA
3 (A1 (AAT)4(AAT)4 T14-Ce-6 F: GACCTTTCCCACTTTCACGA R: TCCTTTTTCTGTTAGACCAATCA
4 (AT)5"(TA)6 T14-Ce-7 F: CGCATAAACAAAGCAAAGAAAA R: CAGAACAAATCATAAAACGTAGCC
5 (AT)7(AT)8 T14-Ce-10 F: TCGAGATATTTTATTGGGCGA R: CAATTCATTGCGCAACTTGT
6 (TA)S5(TA)5*(TA)6"  T14-Ce-13 F: ATCCGGAGCATACCTTCCTT R: TGGCTTCTATTGAATCGAGAAA
(TA)6"(AT)6
7 (TA)6(TA)6(TA)6"  T14-Ce-15 F: TGGCTTCTATTGAATCGAGAAA R: ATCCGGAGCATACCTTCCTT
(TA)5(AT)5
8  (AT)5"(A)12 T22-Ce-1 F: TTGATTGGATGGATATGGGTC R: ACCTATTTCGCCATATCCCC
9 (A)II(A)] T22-Ce-3 F: TCGAGATATTTTATTGGGCGA R: CAATTCATTGCGCAACTTGT
10 (AT)5°(TA)14 T22-Ce-7 F: CCTAATAATAACACATGAGAAAAAGGC R: GGTGCAATTACTATGGCTCG
11 (C)10(T)10 T22-Ce-10 F: TGGTTTGGGTCTTTAGCAGG R: TATTAGACCCACCCATCCCA
12 (TA)6"(TA)5(AT)5 T22-Ce-16 F: TGGCTTCTATTGAATCGAGAAA R: ATCCGGAGCATACCTTCCTT

bp M 1234 5 6 7 8 91011121314 1516 171819 20 21 2223 24 2526 27 28 2930 31 32

400
300

250

M: DL 500 bp DNA marker.
B3 3514 T14-Ce-5 X 32 MFESLBHERMN T HEER
Fig. 3 Amplification of 32 taro samples by primer T14-Ce-5
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WEE (16) MIZHIHE (32) 3 AP RAETES
I,

M H & THRESE (9) —A~afh, KB
#[Colocasia gigantea (Blume) Hook. f.]/&@ K &
BhL R REFEM, REEEIRHEE, Hi,
NV R OARGTE , SAREE A 31 4y E 4R
HIRES, WA, 12 X} SSR 51 W 7E T H#B KB4

(9) L34 Hh 1 Z2 25 45 A7 a5t 5 At 12X 55 41
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5) , Hip 173 AN S & A A JE ] X (intergenic
region ) , 63 N H AAETESFEH GG X, Eff 36
IR KA A L5E4E ( synonymous variant ) , 25
ANFE R e A 484 2875 ( missense variant ) ( £ 8 )
Hrb, yef2 Bk AR LSRR i m B I
Ak, rpl16 K A2 RS TR ET (stop gained )
atpF & A 5y H:IX 2848 ( splice region variant ) o
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Fig. 5 Effect of SNP mutation of Redbud and Lipu
chloroplast genome on coding gene
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FEERLL 2R | 5T SO 13 Fh oK B RHE
Yyt SR AR SE P A 30, L S A I R (1) 25 44 R/
MIEAFIERZRAR (£ 9) o BLESLRMNFLR1K
RRAFEK, H 169 977 bp, WFEwd G4 AK
/N, A 160792 bp, ZL%F7F GC & fci,
H 38.15%, MM GC &k, M 35.59%., —
IR R 128~132 N, Hd i 2/ i
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K8 AFFEZHFEMFEEEHEN SNP REX HIBEE T
Tab. 8 Effect of SNP missense mutation of Redbud and Lipu chloroplast genome on coding gene

I 4 LI A REHT I 5 LI A KB
Gene Missense varient Varient code Gene Missense varient Varient code
matK 1 A—G T—C
rpoC, 2 G—A A—G
T—G T—C
rpoC, 1 T—C ndhF 2 C—T
rbcL 3 A—T C—A
C—G ndhD 1 T—A
G—C ndhA 1 T—C
accD 1 C—A ycfl 3 G—C
rpl20 1 G—A A—G
rps8 1 C—T C—T
rpl2 2 T—G psaB 1 T—C
A—C rpllé 1 A—C
ycf2 4 A—G

®9 15MEAEETREYHFEERFEAE RS

Tab. 9 Comparison of general features of chloroplast genome in fifteen Aroideae species

et B TR BT 4% R gogp  MREPTEN ey
Aroideae specie Latin name Code Total GC content/% Protein-coding Total gene TRNA IRNA
length/bp gene number

A= Colocasia esculenta MT447084 162 478 38.15 86 131 8 37
FARGR S Colocasia esculenta MT447085 162 453 37.99 86 131 8 37
VG2 Colocasia esculenta NC016753.1 162 424 36.16 86 131 8 37
AEHE 2 Amor phophallus konjac MK611803.1 161 647 36.40 86 131 8 37
Hpe e Arisaema ringens NC044118.1 160 792 36.53 85 131 8 37
Ry R Arisarum simorrhinum NC056328.1 164 961 36.51 85 131 8 37
WA Carlephyton glaucophyllum ~ NC051871.1 168 218 35.86 85 130 8 36
e Pinellia pedatisecta NC058756.1 164 682 35.71 83 128 8 36
K Pistia stratiotes NC048522.1 164 551 36.00 84 129 8 37
A 3% Sauromatum giganteum MN626718.1 165 289 35.59 86 132 8 38
Bt Steudnera colocasiifolia MT161479.1 162 500 36.14 84 130 8 37
RLR Typhonium blumei MT161480.1 169 977 35.63 85 131 8 37
RS Xanthosoma helleborifolium  MT161482.1 164 418 35.84 84 131 8 37
X7 Zamioculcas zamiifolia MT226775.1 167 405 35.70 84 131 8 37
WA E B Zomicarpella amazonica NC051874.1 162 729 35.82 84 131 8 37

(1324) , P ENEE (1281 ) o Yk
S REAE 83~86 Z ], 1 HyEREH 83
DY IE . 13 PR B RHEY) (RNA £
8 1, tRNA MNETE 36~38 2], KXW A
374~ (RNA, wZMMME (38 1) .
25 EBEESHEMBESN

R T BIBRLLZEAE | A A 13 AR R A
BHEY P S 25 5 FERE, AWF5E A A DnaSP 6.0
AT 2 9 v 15 RIS R 3L R AL I A% Y

Bl 7 51 38 4% 2 REE Py(E . 45 R R FE SSC X HE[H
AR BERAK, LSC KikZ, IRa Al IRb X3t
WA R RERM (B 6) , &AM trnS-trnG
ndhF-rpl32 (7>0.5) 4352 SSC XAl LSC X Hr i
A A A, X2 AN F AL X
2.6 RGN

-2 R I DR AR R A U L R A v A
AN [ i 22 T) ) 23 % O 3R 5 T 1) T8 0 - 1 4l
Z—o ABFEHIH MAFFT 8FLEX 53 9
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complete chloroplast genome of fifteen
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Fig. 7 Phylogenetic tree for fourteen Aroideae specie
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YOU ZERTWR4E S e St 551, TRk T 2858 Xt
SSR B1%, WEHLA AL 100 %F, Hirh 72 XF Ay LAy
2Rt , 62 X AEE S I Rl TP A AR 28 M CHAR
28 T 11 %) SSR ARic A ok E 19 MEZK
13 Sk fh A AT 2. ARBFSE A MISA I
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