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& EFIHER 12 4510 bp BYBEHLE X R A BICAT AR (3 AFERD) (Fill (3 AR (1 ANRE ) FOCHE (14>
FERD) DA KR B R B BRI W\ L ( Stentor coeruleus) FEHEAT T BALY S 275 DNA(RAPD) AF5Y, B i i 4507 i s AN R RE 1
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The population vicariance of Stentor coeruleus in Lake Donghu, Wuhan
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Abstract ; Random amplified polymorphic DNA(RAPD) markers were applied to analyze genetic relationships of
Stentor coeruleus that were sampled from four water areas including Lake Donghu (D. Lake), Lake Nanhu (N.
Lake) , Lake Yuehu (Y. Lake) and Pond Guangiao ( G. Pond). Their Genomes were amplified with 12 random
primers. Distinetly different banding patterns were obtained, with which the genetic relationship of organisms trea-
ted was deduced: the genetic distance among the sample was 0. 076 —0. 416. The phylogenetic tree was constructed
by Rapdistance 1.04. The results showed that three samples from N. Lake clustered into one branch which indica-
ted S. coeruleus in the lake belong to one population, but 3 samples from D. Lake were separated by the sample
from G. Pond which showed that S. coeruleus in it belong to different populations. This discovery supported the hy-
pothesis of vicariance in geographic. It will promote the researches on the population ecology of micro-hydrobiont,
and the development of phylogeography and vicariance biogeography.

Keywords: Random amplified polymorphic DNA (RAPD) ; Stentor coeruleus; population; vicariance; Lake Dong-
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A= 0 9 20 A A R 2 B B ) A 2 TR RRAE , 17 HL 5 M P 3R B AR DG, AT A s B B 42 1 DG 3
HioRE A, YR A RS AR WA O3 A R U BB BF ST B4TU K M b AL I A AN 2
A7 A b B Y A [ R0 g DR A S A e 2 Y 1, L A A U AT JL i , L B o AT A 23 4F
TERA R R b [6] [ O 204 (R B O e B RIE 10 1 R T R B I A R 85— 45 (ELR 56 TRl e b e
LEYFP AL I, BT RIS — M. 7R A Y B o oG TR b e X S B R
I B B L3 A I RITAT 78 %5 25 B (vicariance ) I 3 ( dispersal ) B i7" .

Fl Rosen 7t 1976 4F 15 UCKHZ A= Wy i H1 % ( panbiogeography ) FISC T RGL 454 0 T B B AL A W it
2% (vicariance biogeography) LIS | A 49y M B 2 7 A 40 £ 70 B (19 2 JEB 2 5 Ut ( vicariance ) )92 $
81 e 7 RS B A 2 BN A B E . Y24 M 1k, BB (vicariance ) BRE HI 7 15 I BF 5T
LUK L Rl H4EA o T F-BE) 12 B T A2 4 Mo B2 BT 52 16 %A 7 T, 23 2R 2 40 i =
( phylogeography ) " () R W 2 2 A 4yt B2 (G — S SR AR AR, ALY 34 £ 75 DNA (random amplified poly-
morphic DNA, RAPD ) 4474 A P AT $81 f7 0. S8 A0 i RLELA 3 8 160 5 | 400 AR 077 s 45 AR o A 4 LA S
LR AR N X R G R E B T B L ASGR A AR TR ICH AR BRI 4 Ak ik
MR LS. coeruleus ) SEATRPRE A% 22 BEVE RIS AL 25 R I 2007 , SR FIRE AL AN R BB AL 0 4K Fi
FRFFE 715, T B A AL i K WL (S, coeruleus ) 5521 T HLAE A= ) MO 325 J5 1T RO 197 -

1 57T *%
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Fig. 1 Eight sampling locetions (the line of ¢t emt show roads in the lake)
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1.2 DNA By32E

PEGHISEE 200 - 300 A~ B NS 194 46 (0. 1M EDTA, pH 8.0; 10 mM Tris-HCl, pH 8.0; 0.5%
SDS; 60 pg/ml Proteinase K) T+ 55°C 1178 8 - 12 h, $RJG 1L 55 M/ A 4R UM DNA, TE (10 mM Tris-
HCI, pH 8.0; 1 mM EDTA, pH 8.0) % f# )5 T 4°CA7A74 8.
1.3 5| ¥k

ARSZERILXT 98 % 10 bp (75 W HEAT L, 51H I Operon 23 )M SE. FIOCHR REAS T $2 119 & DNA AT
WG, A 98 Z55 1 rhii thh 45 S 225 HIE MR E 25 1514, SRS 45 IR I RE A T2 11 51 DNA DA 16
Y 45 255 Wb it — DO 12 SR 2 ML HABCREE M S 1A TASE S 8 ASFEACHY DNA 3. 514
SRITI R 1.

* 1 BEPLS 19 K5

Tab. 1 List of sequence of arbitrary primers

EikZkes JFHI(5" -3") Elk7d P15 -3")
E-04 gtgacatgee 1-14 tgacggeggt
E -07 agatgcagec 1-18 tgcecagecet
E-15 acgcacaacc vV -01 tgacgeatgg
E-16 ggtgactgtg V-10 ggacctgetg
G-08 tcacgtccac V-12 accccceact
1-12 agagggcaca BA -07 ggetegeate

1.4 RAPD ¥ 1%

SR ZR R 25 pl, HoA Al DNA 20 - 25 we/ml, 10 x buffer 2. 5 pJ,Mg“ 2 mmol/L, Taq DNA 35 [iff
1U,dNTP 0. 2 mmol/L, 5|4 0. 4 pmol/L. S 5544 :94°C ARV 5 min;94°C 25 P 45 s, 36°C &2 14 1 min, 72°C
FEff 2 min 45 MEFR;72°C ZE{f 10 min.

1.5 Bikian

PP S EB(0. S wl/ml) (1 1. 5% A BERS UKk 5325, B UK 0. 5 x TBE, JiUEE i DNA 10 pl
2 pl IR G RS E RARAL. 75V EEHTK 1.5 h,Image UVP BEFAL IR R GEMEEHF— U R,
1.6 HiRS

FR4 200 bp DNA Ladder ( MBI) 4875 FAR 1 535, XF B8 SORE ™= W) A S NE WESE I L A RS 38, il 48—
FRUERE B/, 3 3 1 0 O AR IS AL 50 JE , R & b 34 Rapdistancel. 04 17 Neighbor-join-
ing A1

2 H#R

SKH 12 Z5BERLE 19, WA R AR 4 D KMACREER) 8 AMEEZRIETT PCR 973, L3145 89 4 K/N R 100
— 1500 bp RYTEMIAcHT , YRS 18 B 7.4 S BE. P8 kg A B R BB K 2454k

%K Rapdistance 1. 04 KR35 Nei & Li st 0885 /0L X 4 45 S E AT G0 93130 8 14 1 s O
TR, BRAWEE R DR (2,18 3).

ZR R Y 3 4BE S D. Lake 1,D. Lake 11, D. Lake I 5 5 4MFAN KR SEHE , B A 2R 2 (% 2) ,D.
Lake IIT 55 Y. Lake f3 (50 B 5T, 4 0. 140625. D. Lake TIT 5407E [F]— AN /K A& Hr O EE 45 D. Lake 1,D. Lake
IT 33 A HE DU 4350 4 0. 276637 ,0. 314286. FEHIEEAYEE S [ (& 2) D. Lake I il D. Lake IT 3 7E—i2, D.
Lake TIT F1 Y. Lake T Z7E—if , AR Wi (D. Lake ) K4 H ) =~#£ 5 D. Lake I,D. Lake II,D. Lake IIT 7£ 52 [&]
R TR, XANEE R R A T AR R K —— R P 0 RSB (S, coeruleus ) AN Z—ANFIEE.
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0.11 D Lake T 0.031 N.Lake ITI
—_ 0.033
0.161 D.Lake I1 — 0.066 N.Lakel
0.072 0.037
0.181 G.Pond — 0.016 N.LakeTI
N 0.066 D Lake ITT L— 0.024 Y.Lake
0.075 Y Lake 0.208 G.Pond
&l 2 SR AR, Nei 35t (5 HE B3 4047 3 SR IABHED: , Nei it (5 HE B3 4047
12 26515 500 5 A FES 12 265153 501 5 SRR
(FR#(D. Lake)3 4>, H#I(Y. Lake) Fl (FF#I(N. Lake)3 >, H#I (Y. Lake) 1
LeHr (G. Pond) £5 1 4>) YR KM (G. Pond) 25 1 ) IR K

Fig. 2 Neighbor-join dendrogram of five assemblages Fig. 3 Neighbor-join dendrogram of five assemblages
(3 from D. Lake,1 from G. Pond and 1 from Y. Lake) (3 from N. Lake,1 from G. Pond and 1 from Y. Lake)

based on Nei’ s genetic distance using 12 primers based on Nei’s genetic distance using 12 primers
g g p. g g p

% 2 Nei AR R T A (D. Lake) , A7 (G. Pond ) FLA I (Y. Lake) = #f 5 2 A1 182 2 B 8 (D) FE R

Tab. 2 Genetic distance with Nei’s coefficient of D. Lake, G.Pond and Y. Lake

D. Lake 1 D. Lake 11 D. Lake 111 G. Pond Y. Lake
D. Lake I 0.0
D. Lake II 0.270833 0.0
D. Lake III 0. 276637 0. 314286 0.0
G. Pond 0. 340000 0. 369565 0. 284404 0.0
Y. Lake 0.283697 0.333333 0. 140625 0.304348 0.0

MW 3 AHE S N. Lake I,N. Lake I, N. Lake 1T 55 53 SR B 7K R S6HT , A 10 s AL R 88 pr (€ 3) ,N.
Lake 11 5 N. Lakelll ()35 /& 1 B it , 7 0. 075862. HK A N. Lake 1 A1 N. Lake 11, & 2 [6] (35 4% 10 B h
0.081481. 7EZEZE I (&l 3)N. Lake 11 FI N. Lake TII 55 R 7E—if , 985 5 N. Lake T BAE—EIE H—A4)
Lo KRR RSB I — A3 3. XANGE R R A T AE [ — K S —— i W) P i R EET UL (S, coeruleus) Ky
— AR

# 3 Nei BHETEEUT TR W (N. Lake) , JEHF (G. Pond) R # (Y. Lake) = il Z [0 3L 25 (D) FE
Tab. 3 Genetic distance with Nei’s coefficient of N. Lake, G.Pond and Y. Lake

N. Lake 1 N. Lake II N. Lake 11 G. Pond Y. Lake
N. Lake 1 0.0
N. Lake II 0. 081481 0.0
N. Lake III 0. 142857 0. 075862 0.0
G. Pond 0. 415929 0. 389831 0. 332343 0.0

Y. Lake 0. 151515 0. 094891 0. 098592 0. 304348 0.0
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h T R SR A S Y AT FEE, SR [ R A KO, T AC#F Rapdistancel. 04 AR Jaccard 388 % 1 25 73 7
B A R TS RS DA GE IR (4,5 5) . T HOSE R ARSI A

0.183 D.Lake I 0.07 N.LakeIII
0.037
0.242 D.Lake I O3 N kel
0.267 N 0.100
G.Pond L 0.038 N.Lakell

0.117

D.Lake IIT
L— 0.064 Y.Lake
0.128

Vlake 0.301 G.Pond

K 4 R AR Jaccard 134G 1E B M 5 R HAREE: , Jaccard 18 A& 1 B A
12 28191530/ 5 FE S 12 25191530/ 5 RS
(ZR#(D. Lake)3 4>, i1 ( Y. Lake) #I (P (N. Lake)3 >, H I (Y. Lake) 1
KHF (G. Pond) £5 1 4>) RIS FAfi (G. Pond) £ 1 4>) IR

Fig. 4 Neighbor-join dendrogram of five assemblages Fig. 5 Neighbor-join dendrogram of five assemblages
(3 from D. Lake, 1 from G. Pond and 1 from Y. Lake) (3 from N. Lake, 1 from G. Pond and 1 from Y. Lake)

based on Jaccard’ s genetic distance using 12 primers  based on Jaccard’ s genetic distance using 12 primers

3 itip

FRE ST AL AN T BT BT A A 18 8 (vicariance ) A B ( dispersal) PIRMRBEZ 4r. B (vicar-
iance ) i [K] 3y 24 5 ( geographic barrier) I TE J3 M 5 S AR 53455 AN L 4 A W RO B R 29 T, DT 328 ¥ % A
SRR BT 774 1 A AR SR HBC5E ( dispersal ) WA Hy 3t 39 5  geographic barrier) & gt 4718
{19 , A 00 e it R RIS B 2 SR A AT, PR — B S AR T ) 5 K DX T B R R o B
TEY B2 i 2t BUAE Bl e e

AL (vicariance ) SRR AL A I ke e 22 43 A (0 A RN 7 AL 2R T B 00 A (1 g4 (T RS b o A
ECH TR . P RS TE B O (vicariance ) “# R LT A9 32 22 09 A BRI 1) T 2 A2 40 b B2 B 5 40
BRATIZ A Yy 3% ( panbiogeography ) |7 55 0 20 ZR MR BTG T DR A P O R 20 S BT A
Ty 3 HE W B 2 ( cladistic biogeography ) 2. X B8 #l1 ( vicariance ) 2% JR /= 47 H BH 2% 5K i, B K ( vicari-
ance ) LGSR RE TS B Az I RE (9 45 43S AT 2 AN 9 43 S0 R AR DR 22 55 33 e A ) b 149 43 A1 DX =2 [ g B %
RNEERER. — KB HL(vicariance ) FOFERE 23 T BOTE WS B X1 T A B0 2 FIRE 7 A2 W R oA i
I DX I S 5 A TR ) 23 s A5 DA R ke

A IR AR (D. Lake) 45 4 ASZKARE BT AT 45 DLUF W —  ZEXTRE T (N. Lake) NI 3 ASFE 51 43
Hrefr, 25 5 S R — K AR KB L (S, coeruleus ) J& T [A]— Nl s =, 7EZ ] (D. Lake) I 3 FE ALY
GRS RS — KRR E W HL (S, coeruleus) ANJE—AFhE. ARG (N. Lake) 953 B &5 R FH | 7] —
IR B REE BN HL(S. coeruleus ) I J& T [6] —AFPHE, R Z i i RIEMIWUR (S, coeruleus ) Z T AT A Fil
T AL T RE R H T A8 03 1 i i 78 4 13 180 (vicariance ) . 2R T8 R R 18 AR R #0223 2 O KA, (EL2 2R 8 7
20 H4d 50 4R A B TS A T b A B S AR, AT W T — AR B B, RS TR A X = R
Fr AL KRN BAE R B 5378 BR, AR RS2 AR TG 3 AR AL S AL EEAS R X 22 P9, il
YERZ BRI 3 ARE AT AEFE SR AR A . MRS PSR M0, 23 W R e 30 1) Rl WL (S, coer-
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uleus ) FHEFERTEARWT BIH BORIS L2 o EE RE 5 P 0 KBS ISR (S, coeruleus ) I3 A 0T 7= A= Ff e 9
S3AE A BN 4k R 2B BE. Pt AT LA DT 2 350 PN A R S M ER (S, coeruleus ) JEZS Sy Rl — A~ Bl B,
JE ok T AR PRSI (B 1) S5 R AR — e R i B T3 mP AN ) XSk e R BEL s , DAL 32— 25 368 A T
FRERY SAk. X 7E SIS BS HOUE (vicariance ) 7 H T 1 19 3285

B TR B A R 0, SR A 5 AR R R ) Y T ABRAS S 2 AR S ZE AL R g L
KESHIL. 00 LA —Fh i s A e A A, FLAF WA A IR A B S A R ER B AR R ke, %o A B AR b
U A SCR B RERIHL(S. coeruleus ) JE—FPE F 1A TG T AL S0 09 )5 A 3y, >k FH AR it
FERPHE LA A ), T RIS SO A ) ) AR R R R - T 55 A i b B A 9 B S I AR5 VR .

(EAFTIRATTE — 25 2 A, 3 AR R A R WU (S, coerulens ) Foh JHE 434k 14 2 75 16 A5 HLAth 1) Jit
We7 B, A AR R B DO K AR R R 22 57 SR AR BRI B A — 2 S ) R
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