B2 Chinese Journal of Zoology 2011,46(3) :131 ~135

ZHEABA=/ARANE MR EE
mtDNA CO 1 ERFINO M REREAD

kan® Brx® B gY et
O WEGIRYE R2F A Rl f2i e # g 453007; @ BT A RERE ARVEENIZ AT WB/RE 150031

FE. MR ATEZEE N H A= I85 ( Dugesia japonica) 13 IR RERI A0 (0K C LG 1 T3¢
FEH (€O 1) W3R4 7 Bt AT PCR 4738  SERE R 3, LISk BTl Fg 48 1 H 28 = A1 i . Luoyang F B R 51
#,H Clustal X 1. 80 MEGA 4.0 PAUP " 4. 0 MrBayes 3. 1. 1 2578 J¢ % H k47 7 410 43 B F1 2R S8 WA 2
SERFW 3 FEEN COT HEA B A+ TS EZER/N, FREF 67. 1% ~68.8% Z IR & T G +
C Ry, FealiE m A B A 75 0. 000 ~0. 199 Z 1], HirP Yuxi, Dali2  Lincangl 3 R[] 1935
FEREE /N, 9 05 Puer A1 Xishuang B[R] A9 35 B 1 B 5 K, 4 0. 199, S5 IIT Z4A4%0 1 DL TR 4 Fh 2544
FAR B BV R LR AW . G586 =AY 5 & E 5 K RAEE N = f 4 H AR = £
AT BB AR IR, Y E 2, AT BEAH R . FE SE MR HE I B A AT & Rt — 2B Y

KER: = HEA=MiRM;co 1 2, B AZEAE

FES5ES 0959 XERFRIREE A X E4FS:0250-3263(2011)03-131-05

Sequence Analysis of mtDNA CO I Gene and Phylogeny of
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Abstract : The fragments of CO I gene of 13 populations of Dugesia japonica collected from Yunnan Province,
China were amplified via PCR, and then cloned and sequenced. The sequences were aligned and analyzed with
Clustal X 1. 80 and MEGA 4. 0, and the maximum parisimony ( MP) tree and Bayes tree were reconstructed via
PAUP"4.0 and MrBayes 3. 1. 1, respectively. The results show that the A + T contents of 13 sequences have
little difference, ranging from 67. 1% to 68. 8% , more than the G + C contents obviously. The pairwise genetic
distances based on model Kimura 2-parameter between sequences range from O to 0.199. Distances among
populations of Yuxi, Dali2 and Lincangl were O, that between Puer and Xishuang was the largest (0.199).
The MP tree and the Bayes tree almost show the same topology. Based on the clustering pattern of partial CO 1

genes and the geographical features of Yunnan, it is hypothesized that the freshwater planarian D. japonica in
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Yunnan Province could have originated from the central sites, then diffused to the marginal sites, or vice versa.

More data are needed to test the hypothesis.
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Table 1 Information of samples in this study

RIS RAEH GenBank #5%%5 (€O 1)

Population code Collection site GenBank accession No (CO 1)
41 Outgroup Luoyang T 44 U B T GQ503624
Dalil KEIH R E GU181291
Dali2 KELH R v B HQ637476
Dali3 KX I8 HQ637477
Dali4 KELE INPRIR SEIX HQ637478
Yuxi FEMEILE GU181293
Xishuang VY R 499 M 5 v HQ637483
rafis Ingroup Kunming ES AT 1L X HQ637479
Lijiang BHVLH £ L5 IX HQ637480
Baoshanl PRILT AT £ HQ637474
Baoshan2 PRI & HQ)637475
Puer HHT SRR HQ637482
Lincangl I v T R v B GU181292
Lincang2 I v T v B HQ637481

1.2 DNA {REL.PCR ¥ i EEEMEF I
) H Omega 2~ ) BY Molluse DNA Kit {77 & $2
HBCHAS = ff i B SE 20 DNA, PCR KL A
FM25 ul, 4345 10 x PCR Buffer ( Mg*”

plus) 2.5 wul,20 ng/pl B4R DNA 2 pl, 0.2
pmol/L 1% 2 wl,2.5 mmol/L dNTPs 2 ul,5
U/l TagDNA R4 0.25 pl, PCR S0 7 ff
[E 7 Biometra DNA ¥ #4847, 2 I 2% 1
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N :94°C WAL 5 min, 85 94°C £ 1 min,
56°CiB K 30 s,72°C ZE i 40 5,30 EIRE,
T2°C AN FAIEM 5 min, SCE 514 AR 52
R | AT, IEM 514 S:5'-AGC TGC AGT
TTT GGT TTT TTG GT -3'; ZIa1514) A.5-ATG
AGC AAC AAC ATA ATA AGT ATC ATG-3',
PCR 228 1. 0% SR 8 G FL K A6 0
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R & R AT W, Al fe, Al e s 7 W il
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S A SR XoF 43 SR B P SRR AT R 5 DL S
A LAREATUR A i, AR Al Ho ol A Y 4 2%
IR ] KAEIZTT 1000 000 1L, 4 200 AR
TRAFEHE — K, IRAF I I 43 SO BE L &5 3
500 FRA LAGRIER LSR8 2 — Lol 1K ) 5 KT
BETRGE ., FHFIAM 9 501 B HEE 50% A 7=
B (50% majority consensus tree, DU -4 ) |7
J5 SRR RO 5 B M & ( posterior probability
PP) .

2 R0

2.1 BR=AARBARMEFHFEN COTE
RFFIREESR ARILEH T EARS
R, H B3 BeZ: PCR 971 5 15 21 i i
AIFRLIK T | 28 FERE e e A1 5 | AR A5 KB A
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X ERX, P 8 55, A B A 313 bp 4 TR UR
R B, ANEFPRERE S 4 APk IE (A T .G.C)
S AR R W H 14 NFREERY Co T LR A
BhA+THEEZERRNRETE67.1% ~
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Table 2 The base composition of CO 1

gene fragments of samples

RS

C T G A+T
Population code

Luoyang 47.7 21.0 19.4 1.9  67.1
Yuxi 48.7 20.0 19.0 12.3  67.7
Lincangl 48.7 20.0 19.0 12.3 67.7
Dali2 48.7 20.0 19.0 12.3  67.7
Dalil 48.7 20.3 18.7 12.3  67.4
Puer 49.4 20.0 18.7 1.9 68.1
Dali4 49.4 19.7 19.4 11.6 68.8
Lijiang 48.7 20.0 19.0 12.3  67.7
Baoshanl 48.4 20.0 19.4 12.3  67.8
Baoshan2 49.0 20.0 19.4 1.6 68.4
Dali3 48.7 22.6 18.4 10.3  67.1
Xishuang 47.9 22.4  20.1 9.6 68.0
Lincang2 47.0 22.0 21.4 9.6 68.4
Kunming 46.3 21.7 20. 8 1.2 67.1

SEH & Average  48.4  20.7  19.4  11.5  67.8

JPE H 45 SRR B 7E 134 ~ 137 {7 05 R
TABIE, 7E 313 A7, BRSEO7 A 221 A4,
AR A5 92 A, T 2945 B AL 69 AN (XF INHE
FPBI ARSEAL A 224 A, AR A 89 A, MR
BALE 66 1Y) o ET Kimura 2-parameter TR
MEGA 4. 0 T155 H 1) Y BE 18] 0 388 4% B B8 A F
0.000 ~0. 199 Z Ja], H:Hh Yuxi  Dali2 , Lincangl 3
ANFIRE A 3815 25 B /N, o4 05 Puer il Xishuang
FRAEE] B B e, 0. 199 (£ 3)

22 RIFECOTI ERARFIMERZLZER
fdi 1] PAUP" 4.0 F1 MrBayes 3. 1.1 #&)%, LK
A 7] B 1% BH ) Luoyang FHEE A AN 43 SRR 2 T
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Table 3 Pairwise distances between ingroups based on CO I sequences

TR
Population ~ Yuxi Lincangl Dali2 Dalil Puer Dali4  Lijiang Baoshanl Baoshan2 Dali3 Xishuang Lincang2 Kunming
code
Yuxi
Lincangl 0. 000
Dali2 0.000 0.000
Dalil 0.010 0.010 0.010
Puer 0.040 0.040 0.040 0.044
Dali4 0.047 0.047 0.047 0.051 0.026
Lijiang  0.166 0.166 0.166 0.170 0.170 0.170
Baoshanl  0.162 0.162 0.162 0.166 0.166 0.166 0.003
Baoshan2  0.154 0.154 0.154 0.158 0.158 0.158 0.013 0.010
Dali3 0.174 0.174 0.174 0.170 0.182 0.170 0.126 0.130 0.142
Xishuang 0.182 0.182 0.182 0.18 0.199 0.190 0.134 0.138 0.150 0.134
Lincang2  0.166 0.166 0.166 0.170 0.174 0.157 0.154 0.150 0.142 0.154 0.060
Kunming 0.165 0.165 0.165 0.174 0.166 0.162 0.166 0.162 0.154 0.170 0.123 0.127

e K291 (MP A ) A1DLH-SGr R AR 9 1
INEEFYHEA B (BT 1) . RGEW LU i 1 S0 HF

Luoyang

Dali3

34 Kunming

0.94

100 Xishuang

—ool__
1.00 PN
1.00 Lincang2 1

Baoshan2
Q9

1.00 63 I:

Lijiang

Baoshanl

Dalil

99
0.94 62

Dali2

Yuxi

99

1.00 Lincangl

E1 ETFcolERRENRSER
Fig.1 Phylogenetic tree based on
partial CO 1 sequences

O3 ETTRNT 7 BB 3 R MP AR AT 288 5 B S H
F(HBRRT 60% 1Y) AU 73 H7  J5 B2 (L moR
KT 0.90 1) , L FR MP -5 DA — 2y 4332
The bootstrap percentages of 1 000 replicates of MP analysis
(only those >60% ) and the posterior probabilities of Bayes
analysis ( only those > 0.90) are shown above and below
branches, respectively; The dashed showing the inconsistent

branches between MP tree and Bayes tree.
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