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RAPD analysis of canmon medicinal plants of RhodiolaL . in Y unnan Province
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(2. Yunnan Inmol L aboratory of Biotechnology, Kunming 650106, China, 2. L aboratory of Eclogical Genetics,
College of L ife Science, Yunnan U niversity, Kunming 650091, China)
Abstract: Objective To analyze the hereditary background of common gecies from RhodiolalL - in
Y unnan Province. M ethods Fifty-nine samplesof six populations in three natural medicinal gecies from
Rhodiola L . were studied by RA PD method. Results T he percentage of polymorphic bands (PPB) of
three populations from R. crenulata were 37.97%, 46.15%, and 39.45% regectively; the Nei's gene
diversities (h) were 0.110 3, 0.143 7, and 0.137 1, regectively; the Shannon’s information indes (1)
were 0.173 6, 0.222 1, and 0.206 7, regectively; at the gecial level, the PPB was 70.47%, | was
0. 258 3; the genetic differentiation (G«) was 0.263 0. The PPB of two populations from R. fastigiata
were 43.67% and 44.42%, | were Q 215 3 and Q 217 4, regectively; at the gecial level, the PPB was
63 51%, Gsand I were0.313 2 and 0. 313 9, regectively; the PPB of R. yunnanensisw as 36. 97%, | was
0.188 1. Conclusion RA PD molecular marker could be used to molecular authentication and genetic
diversity analysis of medicinal gecies from Rhodiolal .
Key words Rhodiola crenulata (Hook. f. et Thoms.) S. H. Fu; Rhodiola f astigiata (Hook. f. et
Thoms.) S. H. Fu; Rhodiola yunnanensis (Franch.) S. H. Fu; genetic diversity; Shannon’s information
index; RAPD
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Table 1 Plant materialsfor test
/m
HA 10 HA1-HA 25 3500
HB 10 HB2-HB20 3500
HC 9 HC1-HC9 3 500
HD 10 HH1-HH10 4 200
HH 10 HD1-HD13 4 100
HG 10 HG1-HG15 3100
1.2
1.2.1 DNA
DNA CTAB [, 0.5¢
4 mL 65 2x
CTAB( 2% S ) , 65
1h, , 1/3 5moldl  KAc
1h,4 7 000% g 3min, ,ClI
( - =24 1) 2
3/4 ,- 20 30 60min,
12 000% g 10 min, 70% 2,
1 400 i 1x TE, 2h, DNA
, 1% , ,
JDNA (20 50 100 ng/idL ) , Kodak 1D
20 ng/u
1.2.2 RAPD : 80
( ) 21
2
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2
Table 2 Primersfor amplif ication
s1 GTTTCGCTCC S217  CCAACGTCGT
S5 TGCGCCCTTC S366 CACCTTTCCC
8 GTCCACACGG S399  GAGTGGTGAC
s12 CCTTGACGCA 461 GTA GCACTCC
s21 CA GGCCCTTC $462  TCGGCACGCA
S35 TTCCGAACCC $463  CTGATACGCC
82 GGCACTGA GG 464  GTGTCTCAGG
S04 GGATGAGACC  $465  CCCCGGTAAC
S201 GGGCCA CTCA 466 ~ GTGGGCTGAC
S208 AACGGXGA CA S512  ACAGGTGCGT
S212 GGGTGTGTAG
25 1 :
DNA 40 ng, 20 mmolA M gCl-(Taq ), 2.5
w10 x Buffer (Taq ), dNTPs 0.2
mmolA ( ), Tag (Shanghai Promega)
2.0U, ( ) 2. 64 ng/iL
PE9700 PCR (
) 1
(Touch-down PCR) , 94
5min, 94 30 s, 40 30
s( 1 ),72 60 s, 14
, 34 26 72
7min, DNA

1x TAE 2.0%
GeneRuler™ 100
(M B | Fementas),
2min
Kodak 1D

bp DNA L adder
Kodak 1D ,
1.2.3

“ ”
’ l

1,“ ” O,
PAU P Beta 10 for Pow er
PC PopGene 32

21
0.24 2.2 Kb,
1 PAUP 59
UPaVA) ,
(500 ) , 2

PopGene 32 , H ardy-W einberg

@A) (Ae) Nei's
(h) Shannon’s (1)
(PPB), 3
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Fig-1 RAPD amplif ied products generated by S21
to different samples of Rhodiolal -
(data in figureare No. of samples)

Lo

a it |

§935EEREAAaNESAEIRRDTTaa T EREnAAEA A ARRAaRRRRARESIFREELEE

St
=
5
3
T
]

N

59 UPGM A (
, 500 )
Fig-2 Dendrogram of 59 samples of Rhodiolal -
by UPGVI A (based on bootstrap, numbers
on branchesare bootstrap estimates
for 500 replicates)
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3.1 "RAPD
PPB
R. sachalinensisA . Bor.
3 1 9
18 ,
(PPB = 30.55%, A =
1.333) ™
4
R. angusta N akai
(A = 1.48,

PPB = 46.7%,H e= 0.195) ™
PPB

Nei Shannon’s Shannon

Table 3 Averagenumber of alleles, effectivealleles,
Nei's gene diver sity, Shannon’s information
index of diversity, gene differentiation by
Shannon diver sity, and PPB within and
among populations fran RhodiolalL -

A Ae h I ls  PFB/%

HA 1.3797 1.1722 0.1103 0.173 6 37.97

HB 1.46151.23240.14370.2221 46.15

HC 1.39451.23060.13710.2067 39.45

1.41191.21170.1304 0.2008 0.2226 41.19

1.7047 1.2541 0.161 4 0.258 3 70.47

HH 1.44421.23110.14150.2174 44.42

HD 1.43671.22760.14010.2153 43.67

1.44051.2294 0.1408 0.216 4 0.3108 44.05

1.65511.34750.206 8 0.3139 65.51

HG 1.36971.20540.12380.1881 36.97

A- Ae h-Nei's -
Shannon’s I s~Shannon
PPB-

A -allele number A eeffective allele number h-Nei's gene
diversity I-Shannon’s information index |«-gene differentiation
by Shannon diversity PPB-percentage of polymorphic bands

4

Table 4 Population genetic differentiation G«
analysis of R. fastigiata and R-
crenulata fram Y unnan Province

Ht Hs D st Gst

(HH+ HD) 0.206 8 0.1421 0.064 7 0.3132

(HA+ HB+ HC) 0.1624 0.1197 0.042 7 0.263 0
Gst~ H ¢ He

D s

Gs-ooefficient of gene differentiation H t-total gene diversity

H s-gene diversity within population D s-gene diversity anong

populations

70.47% 65.51% ( 3),

, PPB (70.47%)
PPB  (65.51%); ,
PPB  (41.19%)
PPB (44.05%),
PPB (36.97%)

, (0.206 8) >
(0.161 4); Shannon’s ,

(0.313 9)> (0. 258 3)

,Nei's

,Nei's

(0. 140 8) >
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(0. 130 4); Shannon’s H 5 , 3
(0.216 4) > (0. 200 8) Gs 0.2630, 26. 3%
, PPB , , 13. 7%
PPB ; 2 Gs 0.3132,
31. 32% )
68. 68% Shannon's
3.2 Shannon =
RA PD , (H9- Hpop) Hop, l«= 0.222 6,
) l«= 0.310 8, G«
RA PD
, 2 Hanrick  (1990)
2 1
( 2 59, RA PD ,
[6]
) 2 ) ) 3800 5 500m ;
0.032 5, 2500 5400m ,
0.9680( 5); , , (G«= 0.313 2)
Nm 3.309 2, (Gs= 0.263 0), G
Nm= 1.401 4 (G«= 0.134)
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