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Fig. 1 Location of sampling sites in the Three-Gorges Reservoir region of Yangtze River, China

1.3 BEXDNAHIEE K RAPDA AT HEVADNA [l
P55 WICHR[8]; AEXIDNARHR R . 51K
Mg ¥ J¥ B PCRAE 3 2 50 45 HEAT A4k J5 LOPML
OPE K OPG —41(F:604%)BHAL S |47 i ik th 4 349 &%
FRasE . WA 1345 (R DI TRAPDY 1,
RAPDY" 47 Perkin Elmer ™ 96005 PCRAX_|-3347,
SN AK 2R 2 I SCHER[10]: 25.0uL4k & 5 1xPCR
Buffer, 0.4pmol/L FEHLGI#, 1.5mmol/L Mg™,
80umol/L dNTP, 1.5U Taqff(Fermentas) F1£)50ng
IRARDNA o VEAT JE A 3O I B A b 145 I b
FFLL R 48 94°C AR M Smin, Ji5#e45 MR (A
PEIRAK IR ALFE94°C 40s, 37°C 40s, 72°C 120s), #x
Ja72° CLEH5min, WV ZIET4°C. H1.5% 3G
BEEERS (70.5ng/mL EB)£E 1xTAEH LA8OV (1) H Heidk
ATHIIK > 8, UVPEER AR T R EETE— Ik
J§A5

1.4 BUESHT  HRAPDY 8 £/ PR, FE
TE T IR B T g5 28 B 25 40« iR4EDNA Ladder
fRoR bR HES> 1, KRS Y= TR % LU VP
Lab Works# IR0 2 BEFA 4 th Ze i e 47 19 F T i)
KA ALy OfRERY AL i A . B
RAPDistance 1.04F2/ 71 F HDice ML A& LS, FiEid

1—SHATAFIE 255 A £ X RAPDRE Y FHSPSS 13.0
A 24T 5 2K 4 BT (Ward’s method) ,  JF 18 i
XLSTAT-Pro 20065 -2£47 32 853 73 T (PCA)

& 1 BENLSIY M RAPDY $5 45

Tab. 1 Random primers and their amplified results

WAL P51 " e TEAS 1S E
519 EL pwon s LN
Rand (5" —3) Si " N No. of &%
andom S .
. Sequences 17es o © specific  Polymorphic
primers ) , bands (bp)  of bands
(5" —3) bands rates

OPM-05 GGGAACGTGT 200-1600 10

W

100%

OPM-06 CTGGGCAACT 3002200 13 6 100%
OPM-15 GACCTACCAC 400-2200 8 2 100%
OPM-16 GTAACCAGCC 300-2200 10 3 100%
OPM-17 TCAGTCCGGG 3602000 14 8 100%
OPM-20 AGGTCTTGGG 500-2000 9 1 100%
OPE-02 GGTGCGGGAA 300-1600 9 5 100%
OPG-08 TCACGTCCAC 400-1800 10 5 100%
OPG-10 AGGGCCGTCT 450-1800 11 2 81.8%
OPG-13 CTCTCCGCCA 500-1600 8 4 100%
OPG-16 AGCGTCCTCC 400-1800 11 1 90.9%
OPG-17 ACGACCGACA 450-1400 9 3 100%
OPG-18 GGCTCATGTG 250-1400 9 5 100%
it Total — 200-2200 131 50 97.7%




20 K 45 4+ L 32 %
2 # R Phr—Hg s HUGRAL T NS U 2 R A

2.1 RAPDHEE T

i 16 HA TR 13 SR BEML S | L3R 1T 131 KA
200—2200bp ) M7l , Hor LA 3 4600 % KA
MIHEE (Y 2.3%), 50 S ELAE — AN KRR AN
BRIy 38.2%), 2 AF N 97.7% (& 1).
BRUA. B4R, ARl =95, J7 N3k 59, 52,
58, 47 Fil 38 4kilhi (£ 2), FHIh 50.8 &&; %K
FE SR R A AR IA R 2 (12 4), JiM
b7 4). FHIRA Sy A3 R R ECh 101
s Forb S 51 W AE A ) SRR ORI 1 11 35 iy Al an
K2R
2.2 TR RS AR

55T RAPDIR S #7 1) Ward’s method 58 2 (4]
2) W R SANSRAE 5TV U AR DRV T LA B S 1)
SR TN LA SR s A B AR, N SR

() —Hs T E AR AR L AR RE RS de s, e AT 18 58
R TG SRR — KB . W E
DNAFRSE 1 I Dice AL REUEE (K 3) kKA,
SAE SR AL R B0 E0.259—0.455, HPE AL
AR L PR AR BT d5 i (0.455 ), 7 M 28 Y TR) B A
(0.259) o TAHX A FUFIIRRA . ELAR L AR LA
FEACLE b LA AT 235 A R ) R AR AP B 2 vy, X
YFFT EIRBIRE R R . EXRAPDIG A 1) 3=
J& 53 53 BT (PCA) B R i 34 £ 4> B R T B &
(177.96%, 55— —. = Fr w0l iR 1728.42%;
26.30%F123.24% 115 B A —. o 8EEN
T AT EI(E 3) s AR AR e T, i T M
ANZEAT 5 ILARE BRI, X HE— P EE TR R
45 ST 0 TR i AR ) AE 75 DN AR 8025 4 (1) 2% 1)

S
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Tab.2 Binary matrix showing the presence (1) and absence (0) of RAPD fingerprints

DA ==
Sﬁﬁi %514 RAPD 545 RAPD bands of each primer
Siz:s £ OPM-05(10)* OPM-06(13) OPM-15(8) OPM-16(10) OPM-17(14) OPM-201(9) OPE-02 (9)
V1 zG 0000100100 0001101010001 11100101 0011001100 00100110010000 101110010 011011011
B BD 0100001001 0011110011000 00100100 0111101000 00001011010010 000101110 000000101
Al WS 0101001001 0101000100010 00010101 1011010101 11100100100100 011101101 000000001
ZZHF] 1010101010 0000001110101 01011010 0000110110 00010001001001 010001001 000100101
JiM WZ 0110110000 1100100000000 00001000 0000001001 00000000100000 001011100 100010110
it Total® 1321313112 1213312231112 12222312 1133223312 11211222221111 123324322 111121324
PREI= %519 RAPD 77 RAPD bands of each primer
Sampling sites OPG-08 (10) OPG-10(11) OPG-13(8) OPG-16(11) OPG-17(9) OPG-18(9)
B ZG 1010001010 00101111011 00011011 10110001110 011000100 101001100
M4 BD 0000000101 10000111101 00001101 01101101101 110101001 000010001
A1l WS 0100110101 10011111101 00001010 01010110110 000101010 010100110
ZH FJ 0001001011 00001011011 00100100 00001010100 010001010 000101000
i WZ 0000010001 01011011000 11000000 10110100100 100010100 001001000
41t Total® 1111122224 21124355224 11113222 22332322521 231213221 112213211

a g5 T BRI REIEG b AR 5 AN RRE R BLI R

a. Number in the parenthesis represents the number of bands amplified by the primer; b. The times of each band detected at all the sampling sites
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Fig. 2 Similarity clustering based on the RAPD fingerprints
of plankton community
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Py 6] B K e 471 (R AN [ A 45 45 AR DN A [+ — il
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B DNAZEAT ALY 5 T A YR e £erE, AT
TRAUT M IR U5 S, LR IE & T X B VA 454
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Fig.3 Principal component analysis (PCA) of RAPD fingerprints
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Tab. 3  Similarity matrix (above diagonal) and distance matrix

(below diagonal) of RAPD fingerprints

M zG M4 BD Akl WS AT FI JTM Wz

¥H zG 0.414 0.376 0.321 0.351
4 BD  0.586 0.455 0.323 0.289
ALl WS 0.624 0.545 0.362 0.333
FEF] 0.679 0.677 0.638 0.259
JiMN WZ  0.649 0.711 0.667 0.741

WS RAPD B3R 1311 131 45317 op AT
3 SRAEA KA A AS IR, 1T 38.2% 1 RE AT K
TE—ARFE UL, 15 2 8%IE 97.7%, XK
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3 B DT SR R 23 S OC AR T M b U T X
—hls AT R AL BRI . CARRITAR L (B R
130km LAP)SR A —AH; B3 KT 160, 280km [
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T2 28 5 SR s () MO BT RIS S A A B o
. EARRARAL T =K FE RO X, %X BK
WRIZE. JKINEL e, FALFH A KA
(b, RERESEA KRR AR T —E B IRt E: K
JEE VS Yedb S R, BT EEART FU B,
T IEIRAAT A 2 TR AR, TS
(RIPEDARR % A A RS 281 T et o 3K BB o] 1) A 2y
A4S 12 V1 BT Ui A 40 2L A R AR ) R % 4 T
BN TN T EX AR, Kafs e, ik
FRKES RS ZEKGETES LW, 290
TR KRR IG5 K 2« 7K G Bt AHA G
ZILBR D O iy, B AL XS EERIE B 2
AT PE DX A% DX 3AN R s (BB VA EL AR R AR 1)
AU YRS DNA 88045 M AR TR X 4 ok
B — R o 2 W AE MR 0 AT A AT AL ) (1
1), HIFFUFAEY AR IR AR (ks Jevb & &
A T ), ARG a8 i Bon A= O N T8
I B —F (B 2). Wit iR meRE,. ©2
HRAAR T AR BE S DNA $eaisi 5 5 Ay
FEWR I 2ZE 5, 2R WRARR V- e h ARALk T SR A
Al H, X R WITRI AEMREE DNA FR4E5 A
AN FE A 71~ B 110 2 ) e SO e, %o s T S B P s LA
BUFRFR R SRR, BRATIE AR I TR L
PCR-DGGE #5403t e AR AW BE BT b 48 73 130 AE
YR DNA 2 5MEmm 2 s mE >, ik,
FHEAT WOt LA R TH Y DNA 48405 (40 DGGE-
RAPD. T-RFLP), X¥ AV A P HEV& I I 5 AR 4L,
SR B KR TREE AT AR A R w24 i 18 o
TR, RN A SPIEL 2 TR U S
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SPATIAL HETEROGENEITY OF DNA FINGERPRINTS OF PLANKTON
COMMUNITIES IN THE THREE-GORGES RESERVOIR REGION

YAN Qing-Yun'?, YU Yu-He', FENG Wei-Song', YU Zhi-Gang” and CHEN Hong-Tao”
(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072; 2. College of Chemistry and Chemical Engineering, Ocean University
of China, Qingdao  266003; 3. Graduate School of the Chinese Academy of Sciences, Beijing 100039)
Abstract: In order to study the ecological impact of large-scale water conservancy engineering, spatial heterogeneity of
plankton communities in the Three-Gorges Reservoir region was studied by random amplified polymorphic DNA
(RAPD). The results were: (1) 13 of 60 screened random primers used in the study amplified a total of 131 observable
bands, 97.7% of which were the polymorphic bands; only three bands were detected at all the sampling sites, and 38.2%
of the total bands restricted to single sampling sites; (2) the numbers of amplified bands at Zigui (ZG), Badong (BD),
Waushan (WS), Fengjie (FJ) and Wanzhou (WZ) were 59, 52, 58, 47 and 38, respectively; the individual bands detected
at ZG was the most and WZ got the least; (3) cluster analysis based on RAPD fingerprints showed that the target
communities could be grouped into three clusters: WZ and FJ comprised a single cluster respectively, and the third
cluster contained the other three sampling sites (ZG, BD and WS). These results indicated that the spatial heterogeneity
of plankton communities in the Three-Gorges Reservoir region was obvious, and the spatial heterogeneity was
correlated to the geographical locations and environmental conditions. Therefore, DNA fingerprinting of plankton
community could play an important role in monitoring the spatiotemporal dynamics and in evaluating the ecological
impacts of large-scale water conservancy engineering. It also could offer useful document for elucidating the molecular

mechanism of some ecological problems.

Key words: Spatial heterogeneity; DNA fingerprinting; Plankton community; Three-Gorges Reservoir region
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