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RAPD Analysis of genetic diversity of Notopterygium incisum in Sichuan
TANG Xue-fang', JIANG Shun-yuan?, SUN Hui', CHEN Tie-zhu?*, ZHOU Yi?, MA Xiao-jun®
(1. Department of Environmental Science and Engineering, Sichuan University, Chengdu 610065, China; 2. Sichuan
Academy of Traditional Chinese Medicaine Sciences, Chengdu 610041, China; 3. Institute of Medicinal Plant,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100094, China)

Abstract: Objective Notopterygium incisum is an endangered species endemic to China and is one of
the Chinese and Tibetan traditional medicinal plants. The genetic diversity of germplasm resources with
morphological variation of N. incisum from different habitats was investigated using RAPD markers and
the relation of genetic differentiation to the environmental factors was also analyzed. Methods Thirty-
three samples of four populations collected from Luding (LD), Jiulong (JL), Lixian (LX), and Rangtang
(RT) in west Sichuan were DNA amplified with 15 random primers selected by RAPD method. Results
Fifteen random primers detected 185 sites of which 128 were polymorphic. The percentage polymorphic
loci (PPB) was 69.19%, Nei’s gene diversity (k) was 0.223 7, and Shannon’s information index (H)
was 0.337 5 at the species level. The RT and JL for a category, LX and LD were clustered together.
There is no obvious correlation between the stem character and the genetic diversity. N. incisum with
different characters is one cluster according to the different origin. Nested analysis showed variations
within populations and among populations of N. incisum were 74.67% and 25.33%. Nei’s unbiased
genetic distance matrix compared with a corresponding geographic distance matrix showed the two matrices
were not significantly correlated (r=—0.110 5, P=0.585 5>0. 05). The negative correlation between

the genetic diversity and the average annual temperature was not up to significant level statistically (r=
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—0.771, P=0.229); The positive correlation between genetic diversity and the average annual rainfall

was related, but not significantly correlated (»=0.291, P=0.709). Conclusion The primary results

showed that N.

incisum populations are characterized by high genetic diversity. Though there are

obviously genetic variations between populations, genetic variability principally existed within

populations. Genetic distances among the individuals of RT and JL. with similar genetic background are

very small. The influence of habitat where it grows on its genetic diversity is greater than the influence

caused by the difference colour and figure of its stem.

Key words: Notopterygium incisum Ting ex H. T. Chang; RAPD; genetic diversity; environmental

factors

3 1& Notopterygium incisum Ting ex H. T.
Chang J¢ M EEREFEEAHEY, REKE
MU AEFIEE LS ELER.FER
EHR HABRAARAEPERE A KEER
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2004 F12006 4 7 7O 1| H M 95 &  JL T F e 31
A9 B B S B Bk R 45 55 TR X4 AR U R RO B 8 4
A ARRRETR A5 &M FEELZHAN
BEERANIONKE WKL, BHLXFLD K
TR 7o 3 4 25 7 B W B A T O U B o M Y
Mk HANHERE FAREMEERELIm XY
EUHRRA—EEMAEETE R RBEEHEXE
FHM REANEKYBENS R THRERE.

®1 XERRHER

Table 1 Source of N. incisum populations

BB * ® M3 ® REHE  FHE/C  FEKER/mm Mk xE6E HREH
LX  EEXUD 102°44'E 2006-07 1.4 590 1~2 P I
31°52'N 3~4 # 1
HWR3 740 m 5~6 ®e ) |
LD ¥ER 102°12'E 2006-07 12. 4 636 7~9 - g=X N
29°63'N 10~11 He v
%R 3600 m
JL A HEtMme 101°53'E 2006-08 8.8 892 12~16 x 6 Vv
29°01'N 17~20 B#6a ' |
MWK 3200 m 21~23 w0 ' {
RT xBTS 101°07'E 2004-09 4.7 756 24~28 *e K
32°41'N 29~33 g6 X
WHR3379m
2 Ak EPVP,MARRZE W (—CTAB) %K # 10 min, 7
2.1 ZEZERZEDNA MR RAKXRCTAB 000 r/min.4 CE.(10 min, LTI, A RRE,

HERBEFEEASDNAY, ERESBPMAE

65 ‘CHEEB/KH 30 min, BiF-RIRBEBRHEFERK,
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443 B A Rnase 37 CIR®E 1 h, A 1/2 4hBl4
mol/L NaCl, k8 ) DNA % FE & 0. 1XTE & np
¥ (10 ng/pL), F 0. 8% % g ¥ &E M | 3k (0.5 X
TBE) B | & DNA K/MNF T % ¥, F \-Hind 1
digest (TaKaRa){E WXt 5 F R BH5iC, W H &R

BERERBE3~10ng/pl,4 CHRESH.

2.2 RAPD¥.3I¥fEH 15 MY WRIF. AW
H REHEMER T AR LA RSP (H
EBATAYIBERARFERATNEGEIATE
#DNA B R RAPD ¥ 18 (% 2),

E2 ISPRENSINFNRT HER

Table 2 Sequence and amplification of 15 ramdom primers

EEE R 55 -3 E LIS EEHETR EHEHETR/Y
S22 TGCCGAGCTG 12 7 58. 33
S24 AATCGGGCTG 7 4 57.14
S28 GTGACGTAGG 17 16 94.12
S29 GGGTAACGCC 12 9 75. 00
$30 GTGATCGCAG 18 13 72.22
$31 CAATCGCCGT 13 8 61. 54
$43 CTCGCCGTCA 7 5 71.43
S65 GATGACCGCC 14 8 57.14
S142 GGTGCGGGAA 4 2 50. 00
$193 GTCGTTCCTG 16 11 68.75
$406 CTGGGCAACT 16 11 68.75
S467 GTCCATGCCA 14 10 71.43
$502 CACAGCTGCC 14 8 57.14
$503 ACACAGAGGG 11 11 100. 00
S1127 TCGCTGCGGA 10 5 50. 00
8t 15 185 128 69.19

B M £ PTC—200 Thermocycler PCR {{ (M]J
Research A %)) Li#fr, EH —IK. RAPD-PCR KK
Rtk RE BT EHR:20 pL AR FE 10~
30 ng #itk DNA, 20 gL 10 XPCR buffer (-Mg**),
2.0 mmol/L MgCl,, 0.15 mmol/L dNTPs, 5| ¥
0.05 pmol/L,1 U TagDNA B& 8. VIEBERF .4
C it 4 min,94 CAE#E 455,36 CiBk 30,72
CEEM2 min, fEH 35 K,72 CRFEM5 min, g4 C
RE,ZILRM. FHE=YRN:.PCR 7 H>YH
LAYMBEISBER T 4 V/em HEET @Bk, Bk
FZ W N 0.5XTBE 81X TAE,O0. 5 pg/ul B4 Z
& (EB) ¥ #¢ 8 30 min, F§ DL2000 1 Marker I (3§
® XN RO DR S FRIRIE, £ Gene
genius Bioimaging System B B & & & &
(SYNGENE) R i it %,

2.3 BELW

2.3.1 RAPD %k 3k 8 41 % A DL2000 #
Marker I #8344 F R B4R iC X B SN 7= Y 7 8
BEEAE, Bk EENEL £ZFICHL ML R
ERUTHAN TR EER-BHEXT. AV
“OiIERFE—MAME ML, BB 0/1 EEHA
HEH.

2.3.2 BtE%H A ©F POPGENE Version
1. 32008k 4 % 6 0 SR B AT A B AT, A B3

BEAMALEEPB) MBS EER N HH
ZNEEABWN) . EWMEREEEH) . BHAE
H LB E (H,) .Shannon RIS BH (EY KT
EXH, EREBEXFENH,,) Nei's HEZHH
¥ () Nei's B F ¥ (G.=(H,—H,)/H,]
HMERERIN.=0—G.)/2G,].Nei's BIEEB (D)
MGG, @ MERIBREXRNMT - RIEX
fiE %6 B, B SPSS13. 0 3 {41+ B & # 5 18] A9 Jaccard
LR, R )G 4 Within groups linkage #47 %
Ko, @FBE#ED LR E %% . i Shannon's
BB R B (H,,— Hyp)/H,, 15 A5 B FE B 8 9
& 25 5% ; [ 8 i A AMOVAprep 1. 01 (Miller.
1998)I% RAPD X BB B E M #1TiH B, BB %A
RIRBE 2 R B AR WINAMOVA FrZ BENER R
B EEXH, PEEXH (ds), A
WINAMOVA155 (Excoffier. 1993)09 3% 15 4% F 4
ESHAMOVA), B EHRANERENERT
E0%, FMANe’'s Q1972)HER BB HEEE
B H % UPGMA BR a7,

2.3.3 F TFPGA 1.3 (Miller. 1997)™3%k {4 i
Mantel 85 (B # 3 000 )47 4 B BER M B 5
2 b B O B A M e

2.3.4 FHEPEHR.ERKB)SHELHEM
(Shannon's ZEHEFOHXUSIM R EEHER
FASPSS13. 0 G385k M #4740 ¥ .
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3.1 ¥(EMALEMKTE RAPD LRI T 185 &
B P B I BE A F300~2 000 bp, H 1128 4
RESHRAEELESET 2% PPB K69.-19%,
H,%0.337 5,k 30.223 7(£3). BT EEH#F
KW REBEHRESHEAKTRE. B R514(S30)
BT HER, ALRGEREYN, A A RAPD Rk
MBMEERREREESEAKT, SHMAHEAE. K
B, 0 F R %R EKF.

ERBEALLEEMEHMOPPBHER K
(40.54%~49.73%), FRIZ R K FHE B &W
H#H45.00% ; &N BRERIH #0. 230 7~0. 249 5,
-4 H,,, %5 0. 241 9,Shannon’s {5 BIERBER K
BRABMEEXRBHIKKKR: RT>LX>IL>
LD;Nei's B HHE TN TAAER LX>
RT>JL>LD, LX fRT BEHEHES AR
B HA LD E@HMitfE L HHERMK(PPB=
40.54%,N,=1.276 9,h=0.156 9, H=0.230 7).

%3 xEighsidsit

Table 3 Patterns of genetic diversity for N. incisum

W JE Bt EEMEAR PPB/% N. N, A H
EE LX 79 42.70 1.4317 1.2931 0.166 7 0.244 9
LD 75 40.54 1.407 6 1.276 9 0.156 9 0.2307
JL 87 47.03 1.470 3 1.284 9 0.163 0 0.242 6
RT 92 49.73 1.497 3 1.289 8 0.166 3 0.249 5
¥y 83.3 45.00 1.4517 1.286 2 0.163 2 0.241 9
Y KT 128 69.19 1.691 9 1.381 4 0.223 7 0.3375

21314

_&}” sy

18 19 2021 22 23 24 25 2627 2829 30 31 3233 M

M-DNA 4} F B 4% % (DL2000 # Marker 1) @ 1~33 MiF 5% 1 PSS *
M-DNA marker (DL2000 and Marker I ) No.1-—33 corresponding to order of individual No. in Table 1
E1 S|#S30myHER
Fig. 1 Amplified products of primer S30 from 33 individuals

3.2 ETEBEE MBS SL: ERRE G P E, T
BHHBETREREAXEBEAFA—ENRE
. ANMRBERBEMREEHENEH =0.207 3,/F
BEBE BREHEH, =0. 162 5, B RHA AR R
(D.,=H,—H,))}0.044 8,Nei’s BEMLERG. =
0.215 8,F%BH 21. 58 Y AL R B IE#EE], 78. 42%
FIBEEREETERA. BREZERMATEWN)
H1.817 0, REXFEBHZ M EEFKFER.

# 4% Shannon’ s ZHA BN HE R W
K¥ Lt H,=0.337 5, FBKF L H,,=0.241 9)
(% 3),i+% i Shannon’ s F# 1L ZH N 0. 283 3,
B A 28. 33% Mt s ER AT RN 71. 67 %K
BEERFETERAR. LERBKET
POPGENE i Hi%5 &.

F I AMOVA #44 it B RN FZBEE 695
REEEREW BRANERE TSRS L 8

P74 670 25. 33K . X BEREXRIEFER
BN GRY. WERBBIETPOPGENE M4 R,
REIMFTESTNERERELERAER.H
R EEERAREMOBEEE BN, &
ERREEREEFETERA,BHAKRE S
K F BB A B9 A5 50
3.3 HEMEAERENRELR BEZFME
¥4 XEEHRAPD BEMNATERBRENN
Table 4 Nested analysis of molecular variance
for N. incisum based on RAPD data

EREE AGE NER PHIE FR4S BERESR/Y P
31 3 185.68 61.89  5.70 25.33  <0.001
BEA 29 48687 16.79  16.79 74.67  <0.001

PEERUMMEMNERANEE SIMMEREL BB ORES
#1000 KEEMENBEHRBBM

P-values are probabilities of having a more extreme variance component
than observed values alone, probabilities were calculated by 1 000 random
permutations of individuals across populations
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[8] 4 Jaccard # 1Pl & %, A} Within groups linkage #
TREWE) . ERERRT BBRKRI2 SRS H
RINTEBMERI—%;IL BRER22.23 5 ME,
HEI0PEFEMEREN—K, XU EENFFIREE
MERMAREEEHATRME MR EERR
N BEEREAIEM. LXFLD BEAS MK
BHEASNEN K, TREKHHNBRBF -
B HERAMEETEANBREER. BR4 4T
BB XFEE LW . SFEINER BERFAERY
EEEBNEIERER EBRERI—HK R
BRI YEREERERLENTELLHRS
BMEERHHEXE, XUNSERENQEHBTR D
HE mE,
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E2 %XFJaccard RMRANYHEKEMNXE T HRAPD
FHESHREE
Fig.2 RAPD Dendrogram of amplification

polymorphism based on Jaccard
coefficient of N. incisum individuals

by method within groups linkage

EEEHEANBEESO)MEERMUE WD
RES, PECODHMBELOMBREHLERR
(I=0.914 3), B EEBKE (D=0.089 6); EH
(RDHOABEOCXOWEEHUERMKU =
0.889 9), M EEE B &L (D=0.116 6). 4 MEEH
BEAUERERAKELER, FHH0.899 4. KH
J2 7 (5] 38 1% AL A o

FIFINei' s HEEARBRLR L ERH % UPGMA
BAMERBRE),LX LD HNERAXREGE,
BR—%,JL HRT EFEHI—AL. EXTEL MR

£S5 EF4TEBROBEEEMREACE
Table 5 Nei’s genetic distance (below diagonal)
and genetic identity (above diagonal)
among four populations of N. incisum

BRAK LX LD JL RT
LX - 0.914 3 0.903 2 0.889 9
LD 0.089 6 - 0.896 4 0.892 8
JL 0.101 8 0.109 4 - 0.900 1
RT 0.116 6 0.113 4 0.105 2 -

1 [ l Jd

1 1 T 1

0.150 0.100 0.050 0.000
LX
LD
JL
RT

B3 &4 BENei's (1972) 5 EEEHYUPGMA B HE
Fig.3 UPGMA Dendrograme for four populations
of N. incisum based on Nei's (1972)

genetic distance

18 4 B 1 0 3t 70 P 0 4 P B 9 K R 4T Mantel RIR
MERER, BREAIMBEGERS SHEERZ BRE
HMEME(r=—0.110 5,P=0. 585 5,3 000 KEH#).

3.4 ZEBEEELESFHESHOMEEST B

T Shannon's (GBI EML T EFEEHOBREEH

HEFRRSRHERELSTER, BERESEYE

AMNEEHREAHMXEBEREZINEEKF

(r=—0.771,P=0.229); T SEHEWNEEM X,

HMEHBAEEG=0.291,P=0.709), EEHE

HREZHEESBR. AR FBRURES. L8

MEHMBESHESHZIRBTRA ML, HF

BB, LU R 6 R R B R AR B o 5| i

BFREBLKE.
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(1. WILMBREAESEFP YR, WL &4  321004; 2. WILAKER, L IEE  311300)

# E.Bf TREBINEEZHEARARRBEZAMNBEXR  IRPHAARERERM. 5% RAISSR
A FAC 8 AR R 51 M EWMHE S #FT T DNA 2 F AT ER, I Popgen32 4 Bt f& B R4 R4
EER,EZUPCMA T REMN. &R HaH10 XS B HISSR YA FERB AR B R KISSR-PCR, &
MEB11] AP 106 P Y B AR, 2 5 95.50% . B8 B 7 ¥ IR 5] 4 f5 BE BE #E0. 034 7~0. 185 0, 8 4
FESBEESEETIERARNRNREER . HEAMLERG,=0.340 3, &g B APRBMHBERET SR
2 KKH, BRESEEESFEHEBREENEE, T LUHE R4 %8 85K LB (800~900 m) B EBRAEH

(250~300 m) . & MR A H (600 m).,
XG0T EME;ISSR; BEE S RH  RELH
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Analysis on genetic diversity of Sarcandra glabra collected from eight provenance
based on ISSR markers

NI Kai-cheng', MIN Fang', GUO Wei-dong', SI Jin-ping?, ZHANG Zhen-zhen', LI Huan-jin'
(1. College of Chemistry and Life Science, Zhejiang Normal University, Jinhua 321004, China;
2. Zhejiang Forestry University, Lin’an, 311300, China)

Abstract: Objective

Sarcandra glabra is a widely-used Chinese medicinal herb, but the wild

germplasm resources were decreasing. In order to protect the germplasm resources, the genetic diversity

and genetic relationship among the various provenances should be analyzed. Methods

ISSR Molecular

markers were used to analyze the genetic diversity of S. glabra collected from eight provenances. The

genetic diversity, genetic distance, and cluster analysis were performed by Popgen32 software and
UPCMA method. Results Ten screened polymorphic primers were used in ISSR-PCR and 111 bands were
amplified, among them including 106 polymorphic bands that were about 95.50%. Genetic distance of

eight different provenances were ranged from 0. 034 7—0. 185 0. The genetic diversity of S. glabra mainly

came from the interior variation of every provenance, for G,=0. 340 3. Conclusion Provenances of S.

glabra can be divided into two groups and based on the relationship of genetic distance and altitude, the

provenances can be divieded as follows: correspondingly higher altitude group (800 — 900 m);

correspondingly lower altitude group (250—300 m); middling altitude group (600 m).

Key words: Sarcandra glabra (Thunb. ) Nakai; ISSR; genetic diversity; cluster analysis
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