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Wt 0 7K o Ao ] 35 A% AR S R AR 4T
K Z I ITS J751 53 By

%, A, ka T TR, A
(1. R RLERF FHMBRLAT, L7 &R 210095;
2. BIRAR LR T AR F R, L &R 2100955
3. AR G R FRARIES RGP, Wi AR S 314512)

[HE] BN T Y Whitmania pigra,/KI%E Hirudo nipponia FhAIBRAE MU R G KR, Fik 2 ITS MF o Hr
AN [ i X BB 06 W, pigra JK U H. nipponia A% 1TS 5L )7 51 22 5, Fl MEGA4. 0 {4 i) MP YRR 21 70 T b AL . 45
B i R K g S 34 5 ITS RS BETE 857.2 ~861. 2 bp, HZE A, T, G, C (A F- 3945514 25. 12% ,28. 28% ,17. 34% ,29.29%
GC Frall & F AT it ad XTIl K% ITS Je[H Fr Beist (BAAE R BITIE & S A N A8 R AR/IN 78 14 DRER A 45 A
BEAERA , MP RERNEE 14 DFREIDEEFUK 055 T R ISHE . Z518 I I N /K 8 1) 28 S S U mT BB Sy Bl N A8 53 32 TRl
RIL,ET DNA JF5 B89 8 KoK 08 i R GE 40 45 R 5 o382 W o B85 A 78 2 — 3 AT RBJE Y ITS JR N FE bt B h A T

i AR S, QR 2 A (R G 3 G R e 23 BRI o
[XEIF] Wi K% rDNASITS RGE KR

WA B 294 400 ~ 500 Ff, 3% E 294 100
i, E 3N 89 Filr . HIRICAAE Ay BE 25T 1) 7Kt A
FeZ AHAECH E 25 ) (2005 4FR) Rl 1 3
A, B 4g 5 Whitmania pigra Whitman |, 7K 18 Hirudo
nipponica Whitman F1 2% (6 4% W. acranulata Whit-
man , JKIEMER—IRIEGE 2, Hy 7R A AR
AEZ) (A BER ) MORFNH ) A id#,
TKEEPE- R AT /DR, B A R T
fib” Z sk, 3R MR 20 AR BUR Y L ARk E
W Shep B X i g W, pigra K IE H. nipponia [ 5¢
g BRI ZGERSE 5 AT T RS

KRR DNA Hh (1 P % 55 8] B X (internal tran-
scribed spacer, ITS) /51 #E4k 13 K400, 7 rDNA 7,
I T ITS DX LB A, i LA 32 3] 1 18 4% He
TN AR AR, A f 5 B ok, B9k
FTAYFENN BN Bl DL 1) 53 R Geii
TR BFFE Y o AR SRl B B T P 2 b o
I (22 SRR 5

[FBEHS] 20100401008

[(ELWHE] ERFHE I H (2006BAI06A15-9) s #iVL 4 ¥
FRMIFAE 2K BT H (2007C23029)

[BIEEH] * 2%, Tel: (025) 84396591, E-mail; shihz @
njau. edu. cn
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VT JUAE , B 7K 05 B AR G 7 i T &, R R
RSP, K Tk T B B A T 2
MZ—o 1984 AEFKIEP A A SN Y)O-AP EIBREL L A5
PRI KR B A SR S 55 2 2, IR IE
o J5 T 5 R R B AN PE A, LA Ay 7K W8 A0 o B 5%
VR PERYHE ST BRI T O e R K b BT 95 R
BT, HLAS SRR 2 R A 2 R 25 5
AL LA T ] 2 0 g K g T 7 DR 43 A e S ik
A 382 DU 8 AR TS S8 P4, 45 6 M 38 53 A 43
BT LU BCH P S FRRAE
1 AR

WA TR AR W 73 A X 8 A48 DX Y 14 45y ) g 71
JKEERRRERD BT B U, A 45 2 A N LFRGE A, DR
L, G st Al R v 25 B T 58 T 9 75 A B e e
SR higE W, pigra, /K% H. nipponia, F:4yFp 5
Z/0 100 ZF7K 0% , 2 35 78 e 5t ARl R 27 7K i i 5 ¢
TG eI, B b X B S 25 AR /K g B0 i, 4T
DNA $2 P4
2 Jiik

RSB SDS 35 JEBUE DNA, DNA £
1. 29 BENEWEEE IS HLIK 734, F GIS BRI LG AG I
ITS @ 51 ¥ 5k . P, , GGAAGTAAAAGTCG-
TAACAAGG; P, , TCCTCCGCTTATTGATATGC, 14
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F 1 ADEERNRK AR AN S A0 b ) FE AR
No. Pt 5 =224 P T4 %% (E) P (N)
1 VLI FH SY i it Whitmania pigra 120. 18 33.49
2 b HS i s W. pigra 115.35 37.33
3 AN, < JH 0 g W. pigra 119. 47 33.27
4 AR TXW i W. pigra 120. 23 30. 38
5 TR E DF i W. pigra 120. 24 33.12
6 CRARI T i | TXC ) W. pigra 120. 33 30. 35
7 JAW;NCIES JR i i W. pigra 119. 12 31.52
8 VLI T SQ 0 it W. pigra 118.12 33.27
9 MBNEEE NJC i g W. pigra 118. 50 32.02
10 PANES:S LA e g W. pigra 115. 46 27.16
11 LR MAS I Hirudo nipponica 118.50 32.02
12 IR E N GL JK % H. nipponica 109. 56 25.47
13 I | GZ JK g H. nipponica 113. 13 23.06
14 =~ R DL JK g H. nipponica 100. 16 25.37

JViAE MJ/PTC-200 A48 FRAY L3547, 5 W AR 50
pl, % 1.5 mmol + L™" MgCl,,20 mmol - ™" KCI,
20 mmol - L' Tris-HCI, pH 8.4, 1 mmol - L'
(NH,),S0,,2 U Tag DNA polymerase, dNTP 0.2
mmol + L™ ;3|4 P, 0.2 pmol - L™ F15|4¥) P, 0.2
pmol + L™" ##7 20 ng, #4li/k#h % 50 pl, P HE&
4 95 CHIAEYE S min;94 CAFPE 45 5,57 CiB .
50,72 CHEH 60 s, JFFF 35 Y ;72 CHEMH 7 min,

PCR ;=¥ 4t TaKaRa DNA Fragment Purification
Kit Ver. 2. 0 ZlifbJ5 B3 TN 5 By, R A=)
FEARA PR FI T EBE o A it 5 5R FH 1 1) F
L5, DAGRIEIN T 04 HERf 4

FE o %5 HES) 5 43 B FH CLUSTAL X (1. 83)
BAEXS PP A BEAT XL HES Y, T T3 2R E LU B 0
AHES 5 B B R H L 45 30 89 ¥ 51 MEGA4. 0
o3 TR AL I3 BT A o3 A o 7R Kimura-2 S50k
AR LI B Ay LRl I, DL K 29 5 ( maximum
parsimony method, MP) Z i #5770 T R 4 & AW,
RGN I3 SCE AR BE T A 28 K 56 25 (bootstrap ) 46z
g, FLHEFT 1 000 RAGHE
3 HiR5Hr
3.1 B FRREND S FKAR ITS P4 22 %00 A
FPRE () 0 K Mg ITS Fy 4 D3R 2, 4% b X 7K 0 i
W 2= SRR A LR 3

£2  A[FEIGEE SKIERIEE R ITS 751

No. ¥ 1

1~80 GCCGTTGGTC CAGTGTTCGC GCTGATCATC GTGCAACGAA CAATCGTTTG TCACCGATTT CGTGCGTCCT CGGTCGCTCC
81 ~ 160 TCGCTTCGTG XGXXTCGCCX GTGGTCGACC GCAAGTGCCG ACTTCGAAGT CTCCCGGTCG ATGACGACGA CGACXACXGX
161 ~240 CCGGAGGTAC TCCACGCCTA TCCACGCCTA TGGTACCTCT CTTGTCTCTT GTGACTGTCG CGTCGCCGCT XGTGXGXCGX
241 ~320 GCATCGCTAA ACATTTTCGA TACCGTTATC TATAAAGTCG CCGGGAGCCG TAATTGGCTT TCTGACGCGG TCGTCTGAGG
321 ~400 AGGACGTCCA AAACGAGAGA ACACTCTAAG CGGTGGATCA CTCGGCTCG GGGTCGATGA AGAGCGCAGC TAAATGCGTT
401 ~480 AATTAATGTG AATTGCAGGA CACATTGAAC ATCGACATCT TGAACGCATA TTGCGGCCCC GGGTCCTCCC GGAGCCAGGC
481 ~560 CTGTCTCAGG GTCGGTTAGA GTACAATCGC GGGTTTTCGC CTACGGCCCG CGCAATGGGT TTTCGCGGCA GCGGATTCGA
561 ~ 640 GTTTATTCGA XXXXXXXXTX TCACAGGTCT XXXTXXXXXX TXAXXXXXAX XGAGAGAXX GCCGGAGCTT TTCGTCTCGC
640 ~720 GTCCGAAGGC CGGGTTGCCA GAATGTCAGA CCGGCGGTTG CGCGTCACTG CGCTGCCGTC GATTAGATTC GTCCGTTGGT
720 ~ 800 CGCGCGTCGT CTXXTXXGTX GTCGCGGGGG CAGTCTCTTG ACGGTTCGTC CGTCGGCTCC CGCATGTCCC ATTGACGGTA
800 ~ 863 TCGGAACGAA CGGCGGCTCG ATTTTGTCTC AAGAGATTCG CTTTCGATTC TGGCGAGCGA CCG

X ZZRMEFI,

A RREAA o AS S0 65 45 A4S AR T 2015 R
Fini 43 4> R ST AR, AR R R TA
G-A Heffe, C-T ¥4, T-A Hidfe, 78 601 ~ 610 bp 47 I

SR AR S WL 4, ] BUH ITS i 5 e $ A 4
RHFEFRER ITS KIBEAREN(G+C) &,
PERIIE ()22 57 H A T rDNA JF 51 (4 A
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3 MG SKIE ITS J75 22 553047
No. 91 ~ 100 bp 151 ~160 bp 231 ~240 bp 571 ~580 bp 591 ~600 bp ~ 601 ~610 bp ~ 611 ~620 bp ~ 731 ~740 bp
SY1 CGAGTCGCCC CGACGACTGT CGTGTGTCGT AAGGCTCGTC CCTTCTTTCT TTA- - - - - AC AGAGAGAAGA CTGGTCCGTC
SY2 C.GG. . ... C ...G..T.T A...T.T..T AAGGCTCG.T CCT.CTTTCT .T.C-C--.C Ao AGA .GG.CC..C
SY3 C.GG. . ... C ALUT.T  C...C.T..T CAGGCTCG.C TCT.CTTTCT .T.----- C Ao AGA ..GG.CC..C
SY4 C.GG. . ... C .G..T.T -...C.T..T AAGGCTCG.T CCT.CTTTCT .T.C----.C Ao AGA ..GG.CC..C
SY5 C.GG. . ... C LALUT. T CoL.T.T..T AAGGCTCG.C  CCT.CTTTCT .T.----- .C AL AGA .GG.CC..C
HS1 C.AG..... C ..G.. T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.--C--.C AL AGA ..GG.CC..C
HS2 C.AG..... C ..G..T.T A...T.T..T AAGGCTTG.C TCT.CTTTCT .T.--C-G.C Ao AGA .GG.CT..C
HS3 C.AG..... C .G..T.T  A...T.T..T AAGGTTCG.T TCT.CTTTCT .T.C-C--.C Ao AGA ..GG.CT..C
HS4 C.AG..... C .G T.T -...T.T..T AAGGCTCG.C TCT.CTTTCT .T.C-C--.C AL GGA ..GG.CT..C
HS5 C.AG..... C ..G..T.T -...T.T..T CAGGCTCG.T CCT.CTTTCT .T.--C--.C Ao AGA .GG.CC..C
JH1 C.AA. ... C ..G..C.T C...C.T..T AAGGTTCG.C CCT.TCTCTA .C.CACAG.G Ao GGA ..GA.CC..C
JH2 C.AA. ... C .G..C.T C...T.T..T AAGGTTCG.C CCT.TCTCTG .C.CACAG.G AL GGA .GG.CC..C
JH3 C.AA. ... C ..G..C.T C...C.T..T AAGG--CG.C TCT.TCTCTG .C.CACAG.G ALl GGA .GG.CC..C
JH4 C.AA..... C .G..C.T C...T.T..T AAGGTTCG.C TCT.TCTCTA .C.CACAG.G Ao GGA .GG.CC..C
JHS C.AA..... C ..G..C.T C...C.T..T AAGG--CG.C CCT.TCTCTG .C.CACAG. G Ao GGA ..GG.CC..C
TXW1  C.AG..... C .G..C.T C...C.T..T AAGGTTCG.C CCT.TCTCTA .C.CACAG.G AL GGA .GA.CC..C
TXW2  C.AG..... C ..G..C.T C...C.T..T ACGGTTCG.C CCT.TCTCTA .C.--CAG.G A...... AGA ..GA.CC..C
TXW3  C.AG..... C ..G..C.T A...C.T..T ACGGTTCG.C CCT.TCTTTA .C.CACAG.G Ao AGA ..GA.CC..C
TXW4  C.AG..... C ..G..C.T  -...T.T.. T ACGGTTCG.C CCT.TCTCTA .C.CACAG.G Ao AGA .GA.CC..C
TXW C.AG..... C .G..C.T C...C.T..T ACGGTTCG.C CCT.TCTTTA .C.--CAG.G A...... GGA ..GA.CC..C
DF1 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- LT Ao AGA .GG.CC..C
DF2 C.AG..... C ..G..T. T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.--T--.C Ao AGA ..GA.CC..C
DF3 C.AG..... C .G..T.T C...T.T..T AAGCC-CG.C CTT.CTTTCT .T.--T--.C Ao AGA .GG.CC..C
DF4 C.AG..... C .G..T.T A...T.T..T AAGGCTCG.C CCT.CTTTCT .T.--T--.T AL GGA ..GG.CC..C
DF5 C.AG..... C .G..T.T C...T.T..T AAGGCTCG.T CCT.CTTTCT .T.--T--.C Ao GGA .GG.CC..C
TXC1 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- .C Ao AGA .GG.CC..C
TXC2 C.AG..... C .G..C.T C...C.T..T ACGGTTCG.C CCT.TCTCTA .T.----- C AL GAA GA.CC..C
TXC3 C.AG..... C ..G..C.T A...C.T..T AAGGCTCG.C CCT.TCTCTA .T.T-T--.C Ao GGA .GA.CC..C
TXC4 C.AG..... C .G..C.T C...C.T..T ACGGTTCG.C CCT.CTTTCT .T.----- C Ao GAA ..GA.CC..C
TXC5 C.AG..... C ..G..C.T C...C.T..T AAGGCTCG.C CCT.CTTTCT .T.T-C--.C Ao GGA ..GA.CC..C
JR1 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- C AL AGA .GG.CC..C
JR2 C.AG..... C ..G.. T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.---G-.C Ao AGA ..GG.CC..C
JR3 C.AG..... T ..G..T.T A...T.T..C GAGGCTCG.C CCT.CTCTCT .T.---A-.C Ao GGA ..GG.CC..C
JR4 C.AG..... C ..G..T.T C...T.T..T  GAGGCTC-.T CCT.CTCTCT .T.----A.C Ao GGA .GG.CC..C
JRS C.AG..... T LG T.T -~..T.T..T  AAGGCTCG.C CCT.CTTTCT .T.-A---.C ALl GGA ..GG.CC..C
SQ1 C.AG..... C .G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- C Ao AGA ..GG.CC..C
SQ2 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- C Ao GGA ..GG.CC..C
SQ3 C.AG..... C .G..T.T C...T.T..T AAGGTTCG.C CCT.CTTCCT .T.----- C AL GGA .GG.CC..C
SQ4 C.AG..... C .G..T.T C...T.T..C AAGGCTCG.C CCT.CTTTCT .T.----- C Ao AGA .GG.CC..C
SQ5 C.AG..... C .G..T.T C...T.T..T AAGGCTCG.C CCT.CTTCCT .T.----- C Ao GGA .GG.CC..C
GL1 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- C Ao AGA ..GG.CC..C
GL2 T.AG..... C .G..T.C C...T.C..T AGGGCTCG.T TCC.CTCTCT .C.CACAA. G A...... GGA ..GG.CT..T
GL3 T.AG..... C ..G..T.C C...T.C..C AAGGCTCG.T TCC.CTCTCT .C.CACAG. G A...... GGA ..GG.CT..T
GLA T.AG..... C ..G..T.C C...T.C..C AGGGCTCG.C TCC.CTCTCT .C.CACAG. G A...... GGA ..GG.CT..T
GLS5 T.AG..... C ..G..T.C C...T.C..C AAGGCTCG.T TCC.CTCTCT .C.CACAA. G A...... GGA .GG.CC..C
GZ1 C.AG..... C .G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T. TGTGA. C A...... AGA ..GG.CC..C
GZ2 C.AG..... C ..G..T.C C...T.C..T AGAGCTCG.C TCC.CTCTCT .T. TGTG-. C A...... GGA ..GG.CT..T
GZ3 T.AG..... C ..G..T.C -...T.C..C AGAGCTCG.C TTC.CTCTCT .T. ----- C A...... GGA ..GG.CT..T
GZ4 T.AG..... C .G..T.C C...T.C..C AGGGCTCG.C TTC.CTCTCT .T. TGTGA.C A...... GGA .GG.CT..T
GZ5 T.AG..... C .G..T.C C...T.C..C AAGGCTCG.C TTC.CTCTCT .T. TGTGA.C A...... AGA .GG.CC..C
DL1 C.AG..... C ..G..T. T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.TGTGA. C A...... AGA .GG.CC..C
DIL2 T.AG..... C .G..T.C C...T.-..C AAGGCTCG.T TTC.CTCTCT .T.----- C Ao GGA .GG.CC..C
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5% 3
No. 91 ~100 bp 151 ~160 bp 231 ~240 bp 571 ~580 bp 591 ~600 bp ~ 601 ~610 bp ~ 611 ~620 bp 731 ~740 bp
DL3 T.AG..... C ..G..T.C C...T.C..C AAGGTTCG.C TTC.CTCTCT .T.TGTGA. C  A...... GGA ..GG.CT..T
DIA4 T.AG..... C ..G..T.C C...T.C..C AAGGTTCG.T TCC.CTCTCT .T.TGTGA. C  A...... GGA ..GG.CT..T
DL5 T.AG..... C ..G..T.C C...T.T..C AAGGTTCG.C TCC.CTCTCT .T.TGTGA. C  A...... AGA  ..GG.CT..T
NJC1 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- .C Ao AGA ..GG.CC..C
NJC2 C.AG..... C ..G..T.T C...T.T..T AGGGCTCG.T CCT.CTTTCT .T.----- C  A...... AGA ..GG.CC..C
NJC3 C.AG..... C .G..T.T A...T.T..T AAGGCTCG.T CCT.CTCTCT .T.----- .C AL AGA GG.CT..C
NJC4 C.AG..... C ..G..T.T C...T.T..T AGGGCTTG.C CCT.CTTTCT .T.----- .C AL AGA ..GG.CC..C
NJCS C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.T CCT.CTCTCT .T.----- C  A...... AGA ..GG.CC..C
MASI C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- C  A...... AGA .GG.CC..C
MAS2 T.AG..... C ..G..T.C C...T.T..T AAGGC-CG.C TCC.CTCTCT .T. TGTGA.C A...... GGA .GG.CC..C
MAS2 T.AG..... C ..G..T.C C...T.T..C AAGGC-CG.C TTC.CTCTCT .T. TGTGA.C A...... GGA AG.CC..C
MAS3  T.AG..... C ..G..T.C C...T.C..C GGGGCTCG.T TCC.CTCTCT .T. TGTGA.C A...... GGA ..AG.CC..C
MAS4  T.AG..... C ..G..T.C C...T.C..C AGGGCTCG.T TCC.CTCTCT .T. TGTGA.C A...... GGA ..GG.CC..C
LY1 C.AG..... C ..G..T. T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T. TGTGA.C A...... AGA ..GG.CC..C
LY2 C.AG..... C G..T.T C...T.T..T AAGGCTCG.C CCT.CTCTCT .T.----- C  A...... AGA ..GG.CC..C
LY3 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.---A-.C A...... AGG ..GG.CC..C
LY4 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.---A-.C A...... AGA ..GG.CC..C
LY5 C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTCTCT .T.----- .C AL AGG ..GG.TC..C
LAl C.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.----- .C AL AGA ..GG.CC..C
LA2 T.AG..... C ..G..T.T C...T.T..C AAGGCTCG.C CCT.CTTTCT .T.--C--.C Ao AGA ..GG.CC..C
LA3 T.AG..... C ..G..T.T -..T.T..T AGGGCTCG.C CCT.CTTTCT .T.--C--.C G...... AGA ..GG.TC..C
LA4 T.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.--C--.C Ao AGA ..GG.CC..C
LA5 T.AG..... C ..G..T.T C...T.T..T AAGGCTCG.C CCT.CTTTCT .T.--C--.C G...... AGA GG.CC..C

T AR PP B I 5 - BRE SR T A1

R4 ARG K ITS Pl & i

e Tk T
/% C/% A% G/% (G+C)% F-HIR{ILE

VIARES JH  24.72 28.44 17.5 29.32 57.76 860. 8
WIS TX  24.78 28.44 17.56 29.24 57.68 861.2
TLHAIZE TR 25.16 28.22 17.3229.34 57.56 857.6
WPERZ LA 25.26 28.22 17.26 29.26 57.48 857.8
W% Fe5 TXA  25.04 28.44 17.38 29.16 57.6 858

TIHRGIBH SY  25.18 28.32 17.28 29.26 57.58 857.6
TTHET SQ  25.14 28.36 17.3229.26 57.62 857.2
Wik HS 25.38 28.08 17.32 29.24  57.32 858.2
BRFEA NJA  25.34 28.08 17.34 29.24 57.32 857.2
PN GZ 25.16 28.26 17.24 29.38  57.64 859.6
FPEEEMK GL 249 28.38 17.34 29.38 57.76 861.2
ZHAH DL 25.28 28.14 17.28 29.34 57.48 860

JLHKFEDFE  25.3 28.28 17.3629.2  57.48 857.4
LR MAS 25.08 28.28 17.2 29.44 57.72 860. 6

2.2 WOWEFIKEE ITS KB FBEIER 0 Tl
AFPEE ITS LXK B 7E 857.2 ~861.2 bp, Giit4y
Mra2 B ITS v & 5L 00 AR A7 A B 3 i 22, Horpr A

FEm, G FaE&e, (G+C)FHaHh
57.32% ~57.76% , ‘i 3 7 T HAMN A (A +T) &

i ,EL% 40
2.3 EHEMEERGR A DO A K g

(SR M X N A B B — B (H A7 e 24 e IX
WS BLAR, W 1o I M EEAR QB B T
FEINFFFTRZAS PG, 1) N EARHB X A5 K g 28 2
5 At DX A 0 SR 2 A — RS A B4R, T [ Ry K i 2
FEO S BRI | SRS I R, T
WS N AR R L DX 2 AR e A 5 B, B K
W AN PR AL A A — R O SE RIS . AAIET 1 i
AT LA /DK i Pl e R 2 7 M I D A v T JC 0
WESHFIR I AE IR RIS . — A R il 304
PR P HE LR JEE S 1o T 2 B S S 058, ey st 23 A A
K E R AT AERIRR LR

HBIX [R) 3 e RIS =R IEHE . B
PHRBE EEAR Do 1l A4 R RN TR A K
KA A 55 R A —3&, AR5 AR % S FH AR & 57
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FL AR X505 K iE MP R e

B HITVIAE & LI A A 3RO — e, R 2 X ES
A RAE—E o 2% H DX A% i K iR 2 [R] AL BE S, 4%
by DXt A IR B A A0, 96 B I 5 K g 22 TR Y ITS )
INVECRIRSY , A+ B e, Wk S
3 ihie
3.1 EAKEE ITS JpaAisfe Z 6% rDNA 7E
ARV FRIRLAEAE 6 28 5, 38 ] TR LA B K- &
B RkE MR EKEWIE, WWE M Tridacna crocea 11
ITS1 K27k 270 bp, AIAE (i 55k 78 4>, ZA8AL T
{51725 15 28. 89% "3 JU I WK SV 1 A o e
B 2 > HASXTER Penaeus japonicus FEAAR ) TTS1 K2
525 bp, BEURI] 43 HE R 3K 18. 1% 0 {HR 324
A LB OC T IS DXCAE [ A g AN ) 3 AR 1] 1) I
B, ARWFFEH 14 ASFPRERY TTS X AZ F 7 5 H ]
N 5.214% | J MR S — RN 23 X6 A A i Bl AR R
IS, PRI T 30K 6 7058 S ol 5 > S 11 AT O B B 48
A AR, HAE S A I e TR R AR R
UFHC I S HE A T B 29% 1 AR S i AL,
XATRE S ITS1 JPAAREE sk A 56

N1 Hpa] UL R [ R ITS J 90 A7 764 Fh N
A5 o TEAWFSE Ui il 55 74l 35 4 B 1) B 3R Oy
— 28, ok FU AN [R]HB DX ) i ik K g 2 S A rDNA
JPH AR — S, IR E 24 94. 786 % , Ui Bl ITS JF 311
S X 25 S AFAEAR DG E o W B RN /K I 1) & T 3415 3
#17] Annelida . % 24§ Hirudinea . B 1% W 44 Euhirudi-

N

nea W) 4% H Arhynchobdellida, §ij & J& T 2 1% &

Sl KA TRT AR 2 ] 5 A B g

TEIK DF DL GL GZ HS JH LA MAS NJC SQ SY TXC — TXW
DF 0

DL 0.016 0

GL 0.019 0.015 0

GZ 0.017 0.014 0.016 0

Hs 0.012 0.015 0.017 0.016 0

JH 0.019 0.023 0.021 0.024 0.019 0

JR 0.012 0.015 0.017 0.016 0.012 0.018

LA 0.011 0.016 0.018 0.016 0.011 0.019 0.0l 0O

MAS 0.015 0.014 0.015 0.014 0.014 0.021 0.013 0.014 0

NJC 0.012 0.015 0.017 0.016 0.011 0.020 0.011 0.011 0.014 0

SQ 0.011 0.015 0.017 0.016 0.011 0.017 0.010 0.010 0.014 0.011 0O

SY 0.011 0.016 0.018 0.017 0.011 0.018 0.011 0.010 0.014 0.011 0.010 O

TXC 0.016 0.021 0.022 0.021 0.017 0.017 0.015 0.015 0.019 0.016 0.014 0.015 0

TXW 0.022 0.027 0.025 0.027 0.023 0.014 0.022 0.021 0.025 0.022 0.020 0.021 0.017 O

Haemopidae . 4> 2k 12 J& Whitmania, J5 3 J& T B 1% #}
Hirudinidae , BE4% )& Hirudo, AN[FRLE 4 FpE tDNA
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Analysis of genetic differentiation and phylogenetic relationship between

Whitmania pigra and Hirudo nipponia based on ITS sequence

LIU Fei'?, GUO Qiaosheng' , SHI Hongzhuan'* |, WANG Tian>, LU Shusong’
(1. Institute of Chinese Medicinal Materials, Nanjing Agricultural University , Nanjing 210095, China;

2. Collge of Animal Science and Technologe, Nanjing Agricultural University, Nanjing 210095, China
3. Heshan Xinlong Special Leech Breeding Center, Tongxiang 314512, China)

[ Abstract |

Objective: To evaluate the genetic differentiation and phylogenetic relationship between Whitmania pigra Whitman

and Hirudo nipponia Whitman. Method: By the sequences of the rDNA internal transcribed spacer (ITS) the molecular phylogenetic
tree was constructed by MP method using software MEGA 4.0. Result:The average length of ITS was 857.2-861.2 bp. The A, T, G
and C contents in this fragment were 25. 12% ,28.28% ,17.34% ,29.29% , respectively. The GC content was higher than the AT con-

tent. Little sequence variation was observed in ITS gene fragments with in species, and transition in only 45 loci was revealed in 14

populations. 14 W. pigra and H. nipponia populations were clustered into 2 groups by MP phylogenetic tree. Conclusion: The results

also showed that the intraspecific variation was dominated in variation types of W. pigra and H. nipponia. The classification result of

W. pigra and H. nipponia and its adulterants based on DNA sequences are not totally consistent with those based on classification. It

showed that a little of mutation of base in ITS sequences had occurred in the process of evolution, such as transition cites, transvertion

cites among base or base gap.

[ Key words |

Whitmania pigra; Hirudo nipponia; ribosomal DNA; ITS; phylogenetic relationship
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