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Genetic diversity of Morinda officinalis by RAPD
DING Ping, LIU Jin, YANG Tie-chui, QIU Jin-ying
(College of Chinese Materia Medica, Guangzhou University of Traditional Chinese Medicine, Guangzhou 510405, China)
Abstract: Objective
officinalis in Guangdong Province using random amplified polymorphic DNA (RAPD). Methods Sixty-
officinalis were analyzed by RAPD markers to

To investigate the genetic diversity of five populations of cultivated Morinda

four individuals in five populations of cultivated M.
determine the genetic variations among the populations. The data of genetic diversity were analyzed with
Popgen32 software. Results The levels of genetic variation and patterns of population structure in M.
officinalis were investigated using RAPD markers. Of the 100 primers screened, 15 primers produced
highly reproducible RAPD bands, using these primers, 224 discernible DNA fragments were generated
with 112 (50. 00%) polymorphic fragments, indicating considerable genetic variation at the species level.
In contrast, there were relatively high levels of polymorphism at the population level with the percentage
of polymorphic bands ranging from 37.05% to 53.13%, and the mean percentage of polymorphic loic (P=
'45.86%).
(0.175 6), Shannon’s diversity index (0. 287 6) for every population with Shannon’s index 0.103 3—
0.236 2 and Nei's indexes 0. 074 5—0. 154 0. Conclusion There is a little genetic differentiation among

Genetic variation among populations was detected based on Nei’ s genetic diversity analysis

populations of cultivated M. officinalis and result in different cultivated types, the genetic diversity with
M. officinalis (POP2) is higher than that of other populations. It may be the main reason of the difference
of cultivated M. officinalis quality.
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Table 1 Population and sampling sites of M. officinalis

B# RELHMERK B REHE
POP1 K K EZHH 13
POP2 /N BREZHH 18
POP3 b, [-$3:% &3 13
POP4 Kkt WREAFE 9
POP5 B HKEEH 11
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TR AW BB AEA 1.5 mL B.LOF P MAH
BHEBRAK 1 mL (F 0.2 mol/L # Tris-HCl,
50 mmol/L # EDTA, 0. 25 mol/L #j NaCl, pH
8.0),#85,.7 0 C FHE 10 min,# 7 000 r/min
T B L 10 min, 0 £ UL % M A WA K
2XCTAB 1 mL (% 1.4 mol/L i NaCl, 1 mol/L
9 Tris, 20 mmol/L # EDTA, 20 g/L. # CTAB,
pH 8.0; 65 C),iB4;# 65 C T£R 30~60 min
(HE4R A JLIK) »7 000 r/min FE.L> 10 min; B |k
BREXABLEP MASERANG-RRE
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# DNA } 50 ng,10 X Loading Buffer 2. 0 uL.,BSA
1.0 pL (20 g/L), Mg?* 1.0 pL, dNTP B&# 0. 8
pL (& 2.5 mmol/L), Tag 0.2 pL (5 U/pl) 514
0.5 pL (20 pmol/pL) , K4 Fl DEPC B K2 ZE
20 pL, 3L PCR ¥ fF R . B 94 'C,2 min; ¥~
BEEIR (40 PE3F): 94 C.30 5,37 C.2 min,72 C,
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mean, UPGMA) #EiTEE2 7.
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Table 2 Sequence of 15 random primers

used in RAPD analysis

EI F3I(5'-3) il w FFI(5'-3)
BA0450 TCAGAGCGCC BA1076 CTGCGTGCTC
BA1032 GACGCGAACC BA1056 TCTGGACCGA
BA1092 CCCAGGCTAC BA0038 AGGTGACCGT
BA1060 ACACGTGGTC BA1029 TCGCTGGTGT
BA1030 TCGGGGCATC BA1025 GTCGTAGCGG
BA0204  CACAGAGGGA BA1051 GAACGCTGCC
BA1059 ACAGTGGCCT BA1096 CTTTCGAGGG
BA1039 GGCAAAGCTG
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BE, N 53 13%:; HREKHE®X (POPD)
(50.27%); K H BB X (POP4) HK (37.05%);
-3 45.86% . 5 NFREE 64 A MEIE 4 224 A
EEMR.ZEAHEN 50.00%,
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1 514 0450 3 POP1~5 X HMT MER
Fig.1 Amplified products from POP1—5 samples of M. officinalis using Primer 0450

2.3 Nei 5% .Shannon & B ¥, B Nei 55 H
Shannon 5 B BEMHHERE 5 MRBHER
EZRAER R 3, FE M AR R RS SR
B R R R — BB, Nei 55U E SRR ESHEE
% 0.074 5~0.154 0,Shannon g B H M T3
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Table 3 Percentage of polymorphic loci and genetic

diversity within populations of M. officinalis

- EF-30 5%}{3{1 Nei's  Shannon's
it MB/Y% BB BEHK
POP1 13 224 113 50,27 0.1540 0.2362
POP2 18 224 119 53.13 0.1425 0.2235
POP3 13 224 107 47.77 0.1201 0.176 4
POP4 9 224 83 37.05 0.0745 0.1033
POP5 11 224 92 41.07 0.1014 0.1447
8 64 224 112 50. 00 0.1756  0.2876
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et BB K RE (] i 3 15 B B R A AU BE
RBRA BREASAFHBHREHUER
0.891 9~0.987 2, K KHEHXFHHEH POP1 5
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KFh# POP4 5E M B8 XF# POPS i 1% # {ul
BB, FEEMEMBREHERREERN 0.114 4 (POP4
5 POP5), &1k X 0.012 9 (POP1 5 POP2),
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B b B B BAL BE B S BB A — E MR, )
— X, A R AR R Fh BRI, R E T B ERE
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KHBEXSAMEEREMEE DR AEY, H
HE®E S GERFR X,
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Table 4 Genetic similarity (above diagonal) and genetic
distance (below diagonal) among different

populations of M. officinalis

K POP1 POP2 POP3 POP4 POP5

POP1 0.9872 0.9513 0.9224 0.9296
POP2  0.0129 0.9482 0.9209 0.928 8
POP3  0.0499 0.0532 0.9103  0.9461
POP4 0.0808 0.0824 0.0939 0.891 9
POP5 0.0730 0.0738 0.0554 0.1144
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2 BEXE#E Nei's BEBEHN UPGMA BXE
Fig. 2 UPGMA Dendrogram for populations of M.

officinalis based on Nei's genetic distance
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