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cpDNA non-coding sequence analysis of Pinellia ternata and its related species
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Abstract: Objective To provide the evidence for the identification and genetic diversity of Pinellia ternata by studying cpDNA
non-coding sequences of P. ternata and its related species. Methods Besides P. cordate and P. pedatisecta, 43 P. ternata samples were
collected from the main habitats in China. psbK-psbl and atpF-atpH sequences in leaf genome DNA were cloned by PCR. Comparative
analysis was carried out by bioinformatics software. Results The sequence length of atpF-afpH in P. ternata was 337—342 bp and
conservative. The numbers of variable sites and parsimony information sites were only 7 and 1, respectively. The genetic distance was
0—0.024. The length of psbK-psbl was 432—435 bp, with 37 variable sites, including 17 information sites, and the genetic distance
was 0—10.069. Cluster analysis was not consistent with the phenotype or the geographical distributions. Conclusion The discrimination
of psbK-psbl is better than that of azpF-atpH, and there are more mutation sites in psbK-psbl sequence among species in P. ternata.
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AU AFLP $ AR, MSAP HARUS, 765 %
T, RBER ITS P a0 g T2 2 5O i i)
Y, I R LR B A 2 5 R A A [ S AR ) 47
LEA 10728 Ay 1,

244 DNA (cpDNA) 75 KB4k T A4 o
HRER AL, B IX m AR, DUE SR
FHE) T3 R BEA B TR B = 0 R TS R R H
W5, MRS X GEREX AN &7 & T
i) B AR AP T s i AR S X A
trnL-trnF+ trnH-psbA. psbK-psbl. atpF-atpH %5F¢
B, AU st A RO 2 I R Hh T

JENHT, ABAEN R A MR WARIE . ASZIAUA ] v
ZRARTR AR G DA I~ S 0 A (R AR AR e, [R] I
TE—ERE R _EAR RN ) 73 748 K
1w

FERH P A IR T 16 MHLX 43
P E R D AR SR AT AR X 2
—, PrULE SR DT N4 20 4o RIS 4R 21 ) Jg
S5 PP g 28 T (M K EK - (Pinellia cordata N. E.
Brown, %" D50) AV 75 R K )R - (Pinellia
pedatisecta Schott, %i'5 H53). HEHAM KSR AR
W KA AR, WK 1.
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Table 1 Information of samples

Bl BN 2509 10490 | BI9  BEMIRTT 2715 105.60 | B37  HuNVEM 34.01 10530
B2 TMRAT 2544 10518 | B20  BJMKUT 27.15 10560 | B38 ) VHBME 23.11  109.60
B3 SONERE 2571 10447 | B2l #Adbnti 31.02 113.11 B39  VLAALIM 3434 118.01
B4 BN 2625 10594 | B22  WAdEHIM 3033 11223 | B40  midil 27.34  103.71
B5 SMNBEE 27.12 0 10472 | B23  WAdEHIM 3033 11223 | B4l WdRIEIL 3040  112.90
B6 BMNOGE 2587 10562 | B24  WiHESRR 29.49  109.40 | B42 il g R 3270 112.84
B7 BMNOGE 2587 10562 | B25  WiHESRR 29.49  109.40 | B43  JilRg R 3270 112.84
B8 DML 2578 10494 | B26  WiEgPRAME 27.57 0 110.02 | B44 B 30.89  118.36
B9 SEMNEE 2498 10581 | B27  LARIEUT 3507 11836 | B45  Z@HOcM 30.89  118.36
B10  HMYEE  27.75  107.47 | B28  BRVUR#E 33.88  109.95 | B46 THEREE 3474 119.44
Bll  ©x/HZek  25.09 10544 | B29 WiARVE 3525 11547 | B4T & 31.67 115.88
B12  BiMZede 2509 10544 | B30  ERVERE 2970 107.38 | B48 K% 3892 121.59
B13 SN 2772 10692 | B31 WidbEE 3029  109.48 | B49  KEHE 40.04  117.41
Bl4  SOMIEX 2772 10692 | B32 dEE 3029 10948 | DSO  fRAZRT 26.90  117.08
B15s  HMRARK 2796 107.71 | B33  WiTHUM 3027 120.15 | BS1 YLHER 3434 118.01
Bl6  BiMBiBl  26.65 106.67 | B34 PYJilEgsm 3083 10612 | B52  VLIRZRIM 3245 11991
B17  ©i/HAEYL 2826  108.11 | B35 HEK=#  29.57 10657 | H53  VLINRIA 31.95 118.84
BI8  BtMEETF 2730 10530 | B36  JUUUPGHK 2448  105.09

2 FE
2.1 EE4H DNA $2HL

ROy EM B 1~2 MRS (3R 514Y), SRA
2R CTAB VEMHT I rp 4 RS KT 2H DNA, DNA
(1) J3 et S A B2 4 il 08 T Bt T b 4 P PRk o ok e 5%
AN O GRETHRI, MRS 20 mg/L, E 120 C
UKAA TR ORAE S o
2.2 PCR ¥ 870N

1% ] psbK-psbl X Fl atpF-apH [X 2 Bt cpDNA
FEP ARG X 1), PCR 3 39 48 FH 38 5149 .

psbK-psbl 511754 psbKF: 5>-TTAGCCTTTGTT-
TGGCAAG-3’; psbhIR: 5-AGAGTTTGAGAGTAA-
GCAT-3’; atpF-apH ¥ 51 ¥ J¥ ¥ A atpFF :
5"-ACTCGCACACACTCCCTTTCC-3’ ; atpHR :
5-GCTTTTATGGAAGCTTTAACAAT-3’. 5|¥)i I
M I FE L AR IR AR A . FIH EDC—
810 BUILRY B CRIERIH AR A PR A )
AT PCR §1,

PCR 434 [ WS AR B 50 pL, 29K 30
ng i DNA, 25 uL 1 X PCR Reaction Mix, 2.5 uL
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10 umol/L 54, 0.25 uL 5 U/uL Taq DNA % 4/,
18.25 pL B4Ai/K. WBP AR ik R kAT
PCR 4.,

atpF-atpH XY R/ F 0. 94 CTUAZME S min;
94 CAE 30s, 50 CiE:k 30s, 72 CHEH 405,
40 MIEM; 72 CEIEMF 5 min. psbK-psbl X3~
WREF N : 94 CHUAEYE S min; 94 CAZPE 30,
50 CiRB/K 305,72 CHLfi 40,35 NMEH; 72 C
SZEAH 5 mine PCR 4 H] 1.5% ) Bt Jlg B B )12 £t
DYY—S8C Ik (AbRI/S—10ds) D LA,
MBS 2% (RS R RA T R
3% o PCR =4 2tidk, K 3510 00 a) e 34 g 0
HEFEIE AW EAA PR 7 56 o
2.3 HiEsahiE

atpF-atpH JFHHE 1L H 2 [ Genebank 1K R
B RHE B A Amorphophallus  titanium Becc. ex
Arcang. (FJ455768) FWKHE: & Arum maculatum L.
(J395275) ffysg it k. psbK-psbl A1 1175 H 2 I
R Lemna minor LAVERTE)E L Landoltia
punctata (G. Mey.) C. H. Thomps., &5 N
GU454328 Fll GU454310. fiTf4 DNA /741 H BioEdit
AT e, 4% )5 FH CLUSTAL X 2.0 3T %
FEFIEENT . FIFH MEGA 4.0 34T 5102 54007, I
Gert I A A AR SE S AAT i A5 BT A, T GC

LAY

B, T UPGMA EMERG K EW .
3 ER55F
3.1 FHENE S R

M trnH-psb A trnL-trnF « atpF-atpH F psbK-psbl
4 Britap ARG AL e A TR T I G, gy
BRI P BRI R L, LA B R R s b
I atpF-atpH F psbK-psbl P4 Bt 7715 2 B % HLlr 2%
FhEAT T, WK 2.
32 apF-apH FHKERT R

PR 43 -5 2 ik S Fh arpF-apH JT4))
VISR IE . =S arpF-arpH P51
AR P A G, m&A3) 4 NREE, WaR 3,
R H1. H2. H3. H4, KJBEEH 337~342 bp, A /7
B3 S50 30.0%, T 7 38.7%, G 7 16.6%, C 7
14.7%, GC A4 31.2%~31.3%. P58 [aHE4T
L JE vl I 6 b7 S0 o, A5 T 5 Abddi N/t 2k
AT ACHEIE B . Ho 5 Ab4EN /BR300 161,
162, 163, 186, 187 bp ALMIFRBHILSE N /B 1
Ab B AT T 263 bp (C—~G)o TW/KERFIEE K
J& 359k 336 bp A1 337 bp. GC 840511k 31.2%741
31.3%. SRR KERZE A S 114, A4
4 NHBEFEERRN/BOG, B 140 141, 142, 1435 7
ACHRIEE e, B2 4k 162bp (G—A). 170bp (G—
A) (BN S 4 117bp (T—A). 136 bp (T—A).

#2 YEH4BEMRAERBEERER

Table 2 Information of four cpDNA non-coding sequences from P. ternata

b2l PR 1% WMFRE 1% KA /bp GC # /%

trnL-trnF 80 60 748 32.5~334

atpF-aipH 80 80 343 31.2~31.3

psbK-psbl 100 80 448 23.6~27.6

trnH-psbA 0 0 — —

F3 FER2MESH apF-apH TR S5
Table 3 Variation sites in agpF-atpH of P. ternata and its two related species

o KE GCH AZ 5L R/ bp

/bp /% 117 136 140 141 142 143 145 156 157 161 162 163 164 166 167 170 171 186 187 263 &%
H1 341 312 T T T T T G T A T T G A A T T G A - C 48
H2 341 313 T T T T T G T A T T G A A T T G A - G 1
H3 337 313 T T T T T G T A T - - —-— A A T G A - - C 1
H4 342 312 T T T T T G T A T T G A A T T G A T T C 1
D50 336 312 A A - - - —-—T A T T A A T T A A T - - C 1
H53 337 313 T T T T T G A T G - —-— —-— A T T G A - - C 1
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164 bp (A—T). 167bp (T—~A). Hl 171 bp (A—
T) FHe . JT 5 B W 2R AL AT 3 &b, Bl 145 bp
(T—A). 156 bp (A—T) 1 157 bp (T—G) Ak
33 psbK-psbl FHIKERTR

43 4yF-E JERE psbK-psbl [X [K)JFH K JE 432~
435bp, A dBRFE R 39.0%, T 5 36.4%, G
13.0%, C f 11.6%, V¥ GC #H 24.6%. L 7Ar
BT A, G AT A 17 A, el 8, A 9.
GIAFFA, 133 46 AFIMFH], B 46 A5
R KRR SR K0k 429 bp M
430 bp, GC F4r 51K 24.2%F1 25.8%. A T2 H ,
THESHA 1T AR, RAEREEH R 1. g5 R
W 4.

®4 FERESH psbK-psbl FHI5H
Table 4 Sequence analysis on psbK-psbl of P. ternata
and its two related species

RE - KJE /bp GC/% A5z il 7 Bl i

FH 432~435 23.6~27.6 37 17 46
WAKEE 429 242 17 - 1
ek E 430 25.8 17 — 1

3.4 BEEROIES T

I F MEGA 4.0 V5 - 52 1) 1) ig 4% 2E 25
o 0.003~0.061, VK& 3 ANPFhia]EL R B 43
30.035 CGEEAMAKER). 0.038 CEE/FRHEFLE)
F10.045 CRZKER/PRE D o 1B Rl AN 31
FHETR) PR It A% R B T IRl I 450, 40 B39 A1 BS1 K
HYLIREBH AR, S 39 5 [F 2= p 24 L F s
REZ A EE B3 T 0.035, B T8O 2= 520k
XATREAE TP E KA AR AR S 4 S s A
RO B AL B T RS R s, S
T B R R, LK 1. IR R
DL tH D50 FTHS3 5N SR i 2 th [ 2= 52 by e
KEBA JHBEX 3 Tk, [, 2 b o A 1 e B i
A TR ZESSYE, B B8, B43. B42. B45.
B48 ‘S kL LRI E AR R 3 41, HAKR B10,
B24. B29. B30. B44. B32. B35. B31. B50.
B22. B25. B21. B49, B40. Bl1. B27. B3. B5.
Bl14. B23. B20. B38. B28. B6. B19. B51. B17.
B4. B47. B34, B33. BI5S A1 B39 h—4; 24
£4 7 B16. B37. B18. B26. B12. B7. B9. B46.
B2. Bl. B36 #1B13; B4l Hf—4. BH4 8
A B H 5 e I R b PR A A — 2

B24
B29
B30
B44
B32
B35
B31
B50
B22
B25
B21
B49
B40
B11
B27
B3
BS
B14
B23
B20
B38
B28
B6
B19
B51
B17
B4
B47
B34
B33
BI5
—mm

B45
H53
B48
D50

I I ] ]
0.015 0.010 0.005 0

1 43 BFE LR 2 MESGHET Nei's iIRfRIEEEA
UPGMA B #E
Fig.1 UPGMA dendrogram of Nei’s genetic
distance among 43 P. ternata samples

and its two related species

4 itig
4.1 [FHiEE

2R AR ARG S X 7 51 52 A IR R /N, 1k
TOREEPL, HEAE A DNA 4 TBI %I
G, )2 N T2 Rl R R R S0 BRSO R
PIRFTE . AT T LLA 1 ) 02 45 TR 0 ) 1
VR, 3 AT R B SR AT X 3 — Mk LR 2K (1
YA R E T A, BEfE 0P AN A 1) B s AN
[ Ffrdh AT 2 12, APk T 4 BOF AT
e 5 N AN RIS TR 24T

trnH-psbA JT 5 & S ARk A G i 41 vh gk A Jd
JEE A HLA A A IE FH TAE A () SRRl M R R B
WY, HAEARE T, % HILE e R T G
AT BRI R T trnL-trmF R, kSR 2
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AL F 0S5 8 24 FHRE AR A T 3 P (] 0% 2R IR a4 43
M, TAKFIT trnL-trnF 55 B0 7 i Eh 2B

atpF-atpH F1 psbK-psbl 351 K- LAk EGmtid X )7
B, HRGRIEIX maK FERMLLE T8 mE bk
M K B, Bl marK + apF-appH +
psbK-psbl A5, [RINAR LA marK +apF-apH+
trnH-psbA 045, 2008 4 Fazekas Z520%f k414
75 32 J&@ 92 ik 251 MED M T AT T HAE, 45
WA marK+ atpF-atpH+ psbK-psbl 1 1E 1R 7%
Berd, AT 69%, I BOEATAL I atpF-atpH
M trnH-psbA IR ZALAT 44%F1 45%, SR 4E5
BE S IRAR I B — B B S P HIA — 2 R 12
AR S IR, e 2 IRER . H e AR HRIE X
X atpF-atpH F1 psbK-psbl IX W B X it 171 R4 K
HIAHICHTST, eI, 8RR
TRUF Y IR, WA SRR 1K BUT A1 AT
5 J FAT G (1) e A3 T o
42 EETR

AT 43 AN JEEE ST MEA T atpF-atpH
AEAE T AR AL A 5 B 1A, psbK-psbl 41T
37 NS, A B 17 A, R BN R
Z4 0.003~0.061, 1 LU H B R HAT R K
T AL . KR AR R E 5 AR 9 A
KB trnL-trnF JPHVRAT V04T, 1 = Fh 4%
FEETA 0.001~0.005, X5 AHFIT 45 RIEA L,
SRR T A 16 AR 18 MEA
tDNA Ff] ITS F1 5.8 S tDNA 5842 %51, ITS1 igif%
BEEBS A 0~0.36%, 1TS2 4 0~2.06%, XEHALK
GERZERIN, ATREITIE A A A G

M R T AR S I L DL B G (AR ) AR
FAEORE, LR AR REL ) T A Fh-
PE - B Rl R — AN R, 2T E 1) Hh
TEA 2 ] oy F oy F2Ar S e TAEHNE TR KN
Me, XA AT RE A B DL LA ST A A P 4 )
AR BIRE AR, (E— @ FEJE LrT Ly f%
GILASF RIS 70 KB AR B P S0
filrRe . MASEZIG NIRRT LA N, YHE&E
FEI 2R AR Wom B EL IS DL, 5538 280 Bt B 43 A
WA — 3 PR BN AN IR BoR T RCK
ff) 225k, 11 B8. B42. B43. B45 1 B48 51k},
Forf B42 1 B43 >k [ VAT p JET I 2 B BRI A
D WL TRI R ZERF o AR, AT it T 1) 5t A2 B 2
EREH T EE MR ER, B39 5 B51 KHIL

RS AL, ok B39 [ = Al Y 2 HL DL b
HEZ IR IR B B 24 KT 0.035.

240 27 2 B 25 FAR A e (AR A7 A ™ B
MR &2 ARG, FL R AR AR H 422
SO, BT R A RIS AR R 2 1 2
AR L o AEARSCIRMPEER A, IR
HIMEFERR G TS, XS R RO A 2 AT
FrRUT B0 AR IR R s R A
PP AASE, X RE R AR AR LR
7%, LA TRt AN R e AR A AR R i ) —
JE R R A O ARKH 2552 100 1 2
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