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Heterogeneity of Carchesium polypinum (Ciliophora: Peritrichida) in Donghu Lake
WANG Ai-Qin'?, YU Yu-He'" , ZHANG Wen-Jing'® (1. Institute of Hydrobiology , Chinese Academy of Sciences , Wuhan 430072, China s
2. Graduate School of Chinese Academy of Sciences , Beijing 100039, China). Acta Ecologica Sinica ,2006,26(3) :895 ~ 900,

Abstract ; Population biology, which has been mainly studing the terrestrial animals and plants, is an important branch of ecology .
During these years, there are some researches extending to the hydrobiont populations, such as fish and shrimp populations and get
many interesting results. However, because of the ambiguity of the definition of micro-hydrobiclogical populations and some
hypotheses hold that all individuals of species in a lake belong to one population and free living species are cosmopolitan, the
researches in this area lagged behind that of terrestrial populations; the studies of micro-hydrobiological population are rare in
literature . In this research RAPD has been used to study the genetic diversity of Carchesium polypinum populations that have been
sampled from three lakes that include Lake Donghu (D), Lake Nanhu (N) and Lake Shahu (S) . The procured results have been
used to deduce the definition of the C. polypinum populations. We used 120 arbitrary primers to amplify the DNA extracted from
the five C. polypinum samples and from this 31 primers resulted in giving out positive bands. The result were as followed: (1) the
20 primers produced 172 clear bands with an average of 8.6 fragments, ranging from 100bp to 1600bp, . The other 11 primers
produced 59 legible bands in an average of 5.4 fragments that ranged from 100bp to 1500bp; (2) Results of SPSS 12.0 and
RAPDistance 1.04 that had similar trees were composed of two parallel main branches. Samples from Shijizhong (Z) of D,
Shuiguohu (H) of D and N clustered into a branch and another sample from D-Fengguangcun(F) gathered with S or itself made
another main branch. The result that the three samples of D were separated by the samples of other lakes suggested that the

individuals of €. polypinum in D belong to several populations. This discovery will promote the population ecology researches of
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micro-hydrobiont, moreover, it will help study the essence of iis transitional zone and the behavior of dispersal and vicaricance.
This report can dedicate to the investigations of population differentiation and the mechanism of speciation.

Key words: Carchesium polypinum ; population; population ecology; RAPD; Donghu Lake
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Donghu Lake

DNA BB 2 B H %™ . B Operon 2 7 WKL Na
B 120 51 P i 31 Y M BRBE . R IHW ke 0 2000 4000m
BEI, B 20 £3190(F DI RESHRERE, 54 S
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HHEAR DNA #4793, 2514 B RAPD A &R & Fig.1 Five sampling locations

1 x Taq buffer (MBI), 2mmol/L MgCl,, 3mmol/L dNTPs PIBIRES(N): U BIHER (S)i A (D) B ROHT (F) . £ 8 (2) Ak

H % Nanhu Lake (N); Sh, H i ,
(MBI), 1.5 unit Taq DNA Polymerase (MBI), 40ng A% (D FA Nan (N)s Shabu Lake (S); Fengguangoum (F)
Shijizhong (Z) and Shuiguchu (H) of Donghu Lake (D)

DNA #1 0.15pm 5| ¥, KB 7E 94°CZE ¥ Smin 5, T #h

PATF 45 T HRJEEF L BL:94°C, 408338°C, S0s; 72°C, 90s, BJEFE 72°C T ZEM# Smin, A 1.5% FREEREHERE (&
1pg/mL EB)HLIKA TS PCR U1 =4, Image UVP b ARG MBI — WIS,
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Table 1 20 random primer sequences, number of bands and size range

" of amplified fragments

s s mmaws o REE
Primers Sequence Number of bands .
Size range(bp)
OPE-04 GTGACATGCC 7 200 ~ 1000
OPE-16 GGTGACTGTG 10 300 ~ 1400
OPE-19 ACGGCGTATG 10 200 ~ 1200
OPE-20 AACGGTGACC 9 200 ~ 1200
OPG-02 GGCACTGAGG 9 200 ~ 1000
OPG-04 AGCGTGTCTG 7 100 ~ 1000
OPG-06 GTGCCTAACC 8 300 ~ 1200
OPG-08 TCACGTCCAC 7 350 ~ 1000
OPH-04 GGAAGTCGCC 7 350 ~ 1000
OPH-05 AGTCGTCCCC 7 350 ~ 1200
OPM-06 CTGGGCAACT ’ 10 200 ~ 1600
OPM-17 TCAGTCCGGG 7 450 ~ 1200
OPM-19 CCTTCAGGCA 7 300 ~ 1200
OPV-08 GGACGGCGTT 10 100 ~ 1200
OPV-14 AGATCCCGCC 9 150 ~ 1400
OPV-15 CAGTGCLGGT 11 100 ~ 1200
OPV-16 ACACCCCACA 11 100 ~ 1600
OPV-19 GGGTGTGCAG 8 150 ~ 1200
OPBA-(03 GTGCGAGAAC 9 200 ~ 1300
OPBA-06 GGACGACCGT 9 300 ~ 1000
MHE Towl 20 — 172 100 ~ 1600

®2 NEBNIIYEFN REERET MR BRNEE
Table 2 11 random primer sequences, number of bands and size range
of amplified fragments

S RISy RRASH Vﬁgilﬁg
Primers Sequence Number of ban Size range(bp)
OPE-02 GGTGCGGGAA 6 150 ~ 950
OPE-03 CCAGATGCAC 5 200 ~ 1500
OPE-07 AGATGCAGCC 5 200 ~ 1000
OPE-14 TGCGGCIGAG 4 150 ~ 750
OPG-03 GAGCCCTCCA 6 100 ~ 900
OPH-08 GAAACACCCC 6 250 ~ 900
OPM-01 GTTGGTGGCT 4 350 ~ 750
OPM-05 GGGAACGTGT 4 300 ~ 800
OPM-12 GGGACGTTGG 7 100 ~ 1500
OPM-13 GGTGGTCAAG 6 400 ~ 1000
OPM-16 GTAACCAGCC 6 500 ~ 1000
LR Total 11 — 59 100 -~ 1500

RS BRE—&, MEAKBRMHER FARBR X, E5HR Z AR H RIS EHE LUt R,

R A Jaccard $E BT AL 5 R A Nei S8 T B B B R ILF AR, R Jaceard 48 ¥ 5#7 15 B 118t
fEABUE (K 4) H Nei 45 FANTBBIRRY /N 2B R 8 B 5 % RBE 5 AR B 15 X R, 24T
BEMRLEE,ES,H4,H6)T2—BRMHN Z S HEARE R, T RAKSKH A F LR
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Fig.2 Hierachical analysis dendrogram of five assemblages with Ward’ s

- w2 Em N

method using SPSS procedure, 31 primers
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fEHE M S HTBY 5 /00 2 R L RE A V) A 1 £ 4R 160 (B
Table 3 Pairwise genetic similarity values with Nei's coefficient of five
C. polypinum assemblages using 20 ( above diagonal) and 11 ( below
diagonal) random primers

N S F - Z H
N 0.3637 0.2912 0.5607 0.5848
S 0.4970 0.3978 0.3974 0.3951
F 0.3675 0.4066 0.3051 0.2980
z 0.5361 0.4655 0.2982 0.6623
H 0.5994 0.4226 0.2878 0.6570

FERERE AR E— BB N R AR, BV@E W AN AT Z I b T i 8 R A L T2
W, ERMHER MG, AREEZNKEAFLMRILEESR, —TH, B TRAAENYERE, BHANE
LMK ERIFERER, B KRR F— R, UEREMR D P w5y & B8 —FE, B FARAN
ARAEYFZHEGMAREEEAAR, HEARTHEFESTIER HERSYHNRRERELEM
16k, B LATRl — 7K 44 P9 B B R B — A P B AT SRR LA A R RH B, 72 — iR m A& 0L F A — K A M il T

0.257
S ‘
0.345

F
0.224 I

N

0.134
0.164
H
0.034
0.174 z

B3 SRATPH:, Nei BEIEEOH7 20 KT W4 RBE M 5 MK

R AE
Fig.3  Neighbor-joining dendrogram of five assemblages based on Nei’s

genetic distance using 20 primers

B2 B A [ 4 e B A B R R, R
Ehrlich i Raven 1A\ 7y : {# 8 5 h A E H AT, 24k
DERE,FHAMBHNEIBIEF ZIRRMES
EHEETE B NR , 7 BB R b R P 7= AR O A R B R
R HERN, EXHIFATRELELE AL URBE
MRIFRANAR—F—KBAKRMHEDTR
FR—A 8,

PR TR 3 AT MBI H BB R
WER - FAMARR ZHES HZEHREEER

0.225

8
—| 0.184 N
0.162 H
0.076 0.181 2
0.356 F

B4 FAKER N BEEEST 1 R WHERBANS MR
B R 2 E
Fig.4  Neighbor-joining dendrogram of five assemblages based on Nei’s

genetic distance using 11 primers

£4 RA20KIWELATNEIB(ETH)ER, Jaccard i
RSN S MR RS E R ERNUE

Table 4 Pairwise genetic similarity values with Jaccard’s coefficient of
five C. polypinum assemblages using 20 ( above diagonal) and 11 (below
diagonal) random primers

N 5 F Z H

N 0.2408 0.1822 0.4312 0.4577
S 0.3645 0.2704 0.2700 0.2681
F 0.2441 0.2783 0.1930 0.1874
Z 0.4049 0.3333 0.1876 0.5475
H 0.4741 0.2929 0.1796 0.5412

i, RARE—E, AT L2 % MR, TN R —F B, MiFE— MK AR F Sz
EERERMERREER FSRRKBMREAN RS S AHEMESER. FEEXREETFHREER
ERMFEERIUERILEREERE, BT UFEHREY 3 MEAWERBERTRTFR— MR, 2
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0.329 0.329

s s
0.400 F 0.400 F
0.286 . . 0.286 N
0221 H 0.221 H
0.042 0.232 , ‘ 0.042 0.232 z

BS5 RAMEE Jaccard MIFHM A 20 RIIPHERBRM S EHo FRAMER Jaccard MEEE S 4T 11 £5 L RBEM s 4
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Fig.5 Neighbor-joining dendrogram of five assemblages based on Jaccard’s  Fig.6 Neighbor-joining dendrogram of five assemblages based on Jaccard’ s

genetic distance using 20 primers genetic distance using 11 primers
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