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Differentiation in Datura stramonium L. populations exposed to

heavy-metal pollution at different durations: RAPD analysis
WEN Chuan-Hao"?, DUAN Chang-Qun, CHANG Xue-Xiu, WANG Hong-Bin', WANG

Huan-Xiao' (1. Department of Biology, Yunnan University, Kunming 650091 ;2. Institute of Ecology and Tourism
Resources s Guizhou Engineering University, Guiyang 550000 China)

Abstract: Four Datura stramonium L. (abbreviated as D.S. in context) populations were selected in the
pesent study for genetica analysis. The populations with the identical germ plasm virgin and different dura-
tion of exposure to the pollutants had continually grown in similar heavy metal polluted soils,including a
control, CK., a short-termed exposure S,a medium-termed exposure M, and a long-termed exposure L.
The seeds from the three D.S. populations (S, M, and L.)as different treatments were planted in a simu-
lated heavy-metal-polluted soil. The seeds from CK were planted in a normal soil. By means of RAPD.,
DNA polymorphisms and genetic diversity among D. S. populations and within populations were analyzed.
The result of RAPD analysis (with 31 random primers selected from 160 primers) showed that 78 poly-
morphic RAPD loci were detected from among 105 loci,s and no specific band related to resistance to heavy-
metal was found. During the initial pollution period, the genetic diversity decreased. With time, a higher
level of DNA diversity was detected in L. population than that in CK. The genetic diversity followed the or-
ders I. > CK > M > S by Shannon-Weiner index. The value of genetic distance among populations was
low. DNA data also showed that the differentiation degree of DNA polymorphism among populations was

much lower than that within a population. A cluster analysis (N-] Method) based on genetic distance was
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used to investigate genetic relationship between the four populations. It demonstrated a genetic differentia-
tion between L. and S populations. It is assumed that the high level of genetic diversity was possibly re-
sponsible to the adaptation of D.S. to heavy-metal polluted environment.
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Table 1 Summary of Datura stramonium populations RAPD OPERON R
OPA-OPZ B.C.E.F.I.J.L.X 160  10-mer
(a) o 1 s
Population Stacking year Duration under N . RAPD
of slag pollution Williams %7, .PCR
S 1991 2~4 25ml, 10mM Tris-HCI (pH 8.3), 50mM
M 1981 1012 KCl. 2mM MgCl2. 0. 001% (w/v) . 100mm M
L 1978 16~18
oK o . dNTP.25~50ng DNA. 1. 25U TagDNA
o eppendorf Autho-
rized Thermal Cycler PCR .

Zhang U, 1.5% , EB )
80~90V,DNA Marker TakaRa BIOTECH @ X 174-Haelll digest DNA Marker,
BIO-RAD GEL-1000 Molecular Analyst .
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2.2 RAPD
2.2.1 Shannon-Weiner 31 H,.
H,,. H,, (H,-H,,)/Hs,, 3.
: S 1.0185, M.CK.L 1. 0576, 1.1249.
1.1292, :S <M < CK < L o
90.128%.9.872% . ,
2.2.2 4, F( )
4 0. 0885, 0.1335,
L CK s L S .
2 2.2.3 s
Table 2 Sequence of random arbitrary primers used 4 1
in the experiment S
(5'~3") (5'~3") M , CK S.M
Primer Sequence(5'~3')  Primer Sequence(5 ~3') I
OPB-04 GGACTGGAGT OPC-19 TGGTGGACCA B
OPB-05 TGCGCCCTTC OPE-01 CCCAAGGTCC 3
OPB-08 GTCCACACGG OPE-02 GGTGCGGGAA . .
OPB10 CTGCTGGGAC OPE-18  GGACTGCAGA 31 Shannon-Weiner
OPB-11 GTAGACCCGT OPF-05 CCGAATTCCC s 4 Shannon-
OPB-13 TTCCCCCGCT — OPI-06  AAGGCGGCAG  Weiner ) 4
OPB-17 AGGGAACGAG OPI-08 TTTGCCCGGT
OPB-18 CCACAGCAGT OPI-11 ACATGCCGTG ’
OPC-01 TTCGAGCCAG OPI-16 TCTCCGCCCT S ’ M.L
OPC-02 GTGAGGCGTC OPI-18 TGCCCAGCCT s L CK
OPC-04 CCGCATCTAC OPJ-09 TGAGCCTCAC CK )
OPC-06 (x/\/\(,(,x(rAF,T(, OPJ-10  AAGCCCGAGG ALP. AMY. CAT. ACP. ADH. CTO. EST. MDH.
OPC-07 GTCCCGACGA OPL-07 AGGCGGGAAC i
OPC-08 TGGACCGGTG OPL-09 TGCGAGAGTC PER.FDH.XDH.SOD 12 ‘
OPC-11 AAAGCTGCGG OPL-17  AGCCTGAGCC RAPD w,
OPC-14 ACCACCCACC S.M.L.CK
69.6.74.2.91.3.,73. 9, s
b CK 9’
s . 4 Shannon-Weiner L CK
S . 20a
Shannon-Weiner
¢ 90.12%), ( 9.88%),
[21 [22] 19]
15% B
34.23% 65.77%.
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Table 3 Partioning of the genetic diversity (Shannon-Weiner Index)within and between the D.s. populations

H,
H,, H yop H 1-H pop/Hyp
Primers S M L CK

OPB-04 1.3848 1. 254 1. 3316 1.323 1.3547 1.32335 0.9769 0.0231
OPB-05 1.7227 1.7758 1.7441 1.7542 1.776 1.7492 0. 9849 0.0151
OPB-08 1.4615 1.58296 1.5831 1.5982 1.5794 1. 55644 0.9793 0.0207
OPB-10 1.5969 1. 8065 1.7762 1.7762 1. 7889 1.73895 0.9721 0.0279
OPB-11 1.0776 1.4327 1. 6301 1. 5859 1.56167 1.431575 0.91669 0. 0833
OPB-13 0.5982 0.66156 0.68696 0. 68696 0.670477 0. 65842 0. 982 0.01798
OPB-17 1. 06855 1.0928 1.07339 1.0933 1.094 1. 08201 0. 989 0.01096
OPB-18 0. 68696 0.68696  0.689 0.67301 0.690157 0.68398 0.9911 0. 0084
OPC-01 1. 4888 1.293 1.4988 1. 8602 1. 6258 1.5352 0.9443 0. 0557
OPC-02 0 0 0 0 0 0 0 1
OPC-04 2.0795 2.0103 2. 0555 2.0251 2.1093 2. 0426 0.9684 0.0316
OPC-06 1. 0043 0.9185 1. 0852 1.0043 1. 0246 1. 0031 0.9789 0.021
OPC-07 1.1364 1. 358 1.3714 1. 3397 1. 3584 1. 3014 0.958 0.042
OPC-08 1. 3534 1. 3536 1.3909 1. 3539 1. 363 1,.53/6:22 0. 9994 0. 0006
OPC-11 1.0776 1. 0609 1. 0986 1. 095 1. 0901 1.083 0.9935 0. 0065
OPC-14 1. 0609 1. 0686 1. 0711 1. 0887 1.0914 1.0723 0. 9804 0.0194
OPC-19 1.0776 0.5624 1. 0928 1.0124 #0551 0.9363 0. 8874 0.1126
OPE-01 1.1683 1. 2659 1. 5446 1.4377 1.4684 1. 3541 0.9222 0.0778
OPE-02 0. 6365 0. 689 0. 689 0.6931 0.6929 0.6769 0.9769 0. 0231
OPE-18 0.673 0. 6829 0. 6869 0. 6829 0.6927 0.6814 0. 9837 0.0163
OPF-05 1.59185 1.6 1.5842 1.567 1.5982 1. 5865 0.9927 0.0073
OPI-06 0. 898 0.9917 1. 058 1. 0564 1.037 1. 001 0.9653 0.035
OPI-08 0 0 0 0 0 0 0 1
OPI-11 0.4505 0. 6829 0. 687 0.6931 0.6853 0. 6284 0.9169 0. 0831
OPI-16 1. 38193 1. 3665 1. 3801 1. 3863 1. 3852 1. 3787 0.9953 0.0047
OPI-18 0.6931 1. 2654 1. 3335 1. 3335 1.2843 1.1564 0. 9004 0. 0996
OPJ-09 0. 6869 1.0297 1. 358 1. 3086 1.2648 1. 0965 0. 8669 0.1331
OPJ-10 0.6365 0.6616 0. 6869 0.6931 0.6816 0. 6695 0.9823 0.0177
OPL-07 1. 0928 1. 0297 1. 0298 1. 0298 1. 0908 1.077 0.9874 0.0126
OPL-09 1.0948 1.0397 1.095 1. 0852 1. 0879 1. 0787 0.9915 0. 0085
OPL-17 0.6931 0.5623 0.6931 0. 6365 0.6769 0. 6463 0. 9547 0. 0453

Mean 1.0185 1. 0576 1.1292 1.1249 1.1251 1. 0836 0.9012 0. 0988

4 0. 0885~0.1335 s (0. 0534~0.0949)
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Table 4 Matrix of standard genetic distance among four 0 185 0. | | .I
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M
. M L CK CK
Population — .
S * X K oX ¥ -
M 0.1250 % x % % %
L 0.1335  0.1104 x % x x x 1
CK 0. 0967 0.1079 0.0885 x % x x x Fig 1 The phylogenetic tree obtained by genitic distance
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