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KFAISSR & FHRZ#HITEMM 8 M RN BEESHERDN

BAFELE FLBEA",HARLKAL, ER”
(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
PS5 % B R282.7 ARAFIRE A
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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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B M B Sarcandra glabra (Thunb. ) Nakai 5|
ZEBLRE MHHR AR NFTELEV,BER
2 # (Chloranthaceae) B #t Bf & (Sarcandra
Gardn )E G ¥ EA, EREFESHFKILUA
MAER EERAESERDY, EMBR—F ¥
hiht, SRTAL R, K& F RAEEAR
BRENES . FOLBE HEHRZNE, FRTHA
STHARBRRSIRHRE . BRARBGFRBELE,
ARBRBNARNE. (P EZHI2005 F KI5 0%
EHMER. EILER, EMBHFERE LR B,
EHERSERF BIAIRERGEBBEH
KREMREHRAEEBMBEEATREMNA, YR
HEHGLARERBOLRER, I THERUb#H
TEBRBBE AR FNARRENLEN.B
ML ERBEEAMR I ECEYBUHR S FE,
SE M E R T DNA 2 FKEFR TR &K
WiRIE,MDNA - FKFFMATUNBEETR B R

H 0T R AT R (B B 2 B, O R R B SR TE A 4R 4
EmBE. . TRNSEKE.

ISSR (intel-simple sequence repeat) BJ f&j 8. f§
FIBRRXET MEEHSTHEY . REFRERE
ERHTAEROFFREER  RARE.ZEHH
B .AERGEESRS.BRUCEZHIEY M E
GXR MREE. BEEEEREMC . BESHE
SEHRFEBDMAU. KLB R AISSR tRiExt
A R E BB 5 TDNA - F K82 B,
UTHARMEERNBESESE  AHE—-LF
JE B R B 4 P I 2 A0 5 F R B E A .

1 #RERZE

1.1 R FIRESMFFEHSL MM BRILE
BTROIEZENARERBIARBAITERE,
HEFeTHBEE. RERl. BMHERDHRR
DNA, B FISSR 4#7.

1.2 F#:

®1 ERPFEAMBENRARKRRS

Table 1 General situation of various provenances and sample codes of S. glabra

e 3 3738 BOH&S Bk /m 7Y 4 2 1

1 WL (HE) 5 JY-1~JY-5 600 120.6° 28.67°
2 THEF TR 8 XG-1~XG-8 200 115.4° .77
3 I #E R 8 SC-1~SC-8 500 114.5° 26. 33°
4 LAfE¥ (%) 7 XF-1~XF-7 300 114.95° 25.4°

5 BRKIT(HE) 5 CD-1~CD-5 250 116.37° 25.85°
6 BREYHE) 6 NP-1~NP-6 600 118.17° 26. 65°
7 WILEM (L) 5 TS-1~TS-5 800 119.7° 27.57°
8 FERLEE) 7 DL-1~DL-7 900 107. 37° 24.53°

1.2.1 DNA W B.DNA MERFEIER PCR {¥ 3% Bio-Rad Thermal My Cycler,

CTAB KB RWE, B% EXHE I HEIHFkmG
. PS5 toE BT R B DNA 7E 230,260,280
nm %'&%E(A)vﬁﬁ Ao/ A R Azeo/Azso A8 F
1% B AR M B sB Ik R I 2 B DNA i BRI &
HEBEES0 ng/ul £H.

1.2.2 ISSR 3| Y1 & L. A8 4E fn & X British
Columbia k2% /A 7 9 ISSR 3| 4 % 51 #3+, 1 £
BETEYREALEE K,

1.2.3 PCRYHWEAMRER . RA25 pL REKER
#E47PCR §38 , P &50 ng/ul #HDNA 1.0 uL.,
10 pmol/L BE#LEI 8 1. 0 pL. 10 X Buffer 2.5 pL,
2.5 mmol/L dNTPs 2.0 pL,1 U Tag DNA B &
B, X AR EBEBAD 25 uL. RNBFH
94 CHIZEHES min, REHTT4 CEH30s AFE
KR E TR k40,72 CHEAH50 s BITEER AL, 3E40
MBS, BJE F72 CTEH5 min, 4 CRE.RAK

1.2.4 PCR =Y Rk .5 ¥ ™=y R A 2% 5K
M@ Rk, R ZEha  BXENRI1IX
TAE, ¥ AiBio-Rad Universal hold I %8 B85t
T ERALHE.

.25 BENT -BERFHEAELSANBREN
“V"H0”, B ARENEFE R, R ERBE A RE
% BE . FFPopgen 32 S #4785 B R HT 1T
B FE K Nei's BIEHCIREABREERS, M)
# Nei' s 18 f£ B5 8 | il UPGMA 3% GER B2 X B
REHFOMNBRATREEIT HEEEZXLRA,
FI FH Past #4443 B Ward' s {04 R 50 B g A&
HITRESH.

2 ZRESW

2.1 EWMBISSR YIS UHILERE
HMBIDNA KR, 34 BAYISSR 5143t 47 i vk . A
PREAWEW EAHT. TEB4MULT AR
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BB MERRET Y . Aiﬂf?%iiﬁjﬁﬂ’#is%&%ﬁ
# B UBC836, UBC835, UBC846., UBC856.
UBC807., UBC808, UBC809, UBC811, UBC840 #
UBC842 #t 10 % 75| % A FE M B ISSR-PCR ¥ 8.
X8 ANFp I 51 N B MBS 1TISSR 5, 5K
BTHEWHY EEF MAZSEFE@ED. 1054
By ME R T 111 ML &, HP106 MAE B
PLE- 45 95.50% T =Y AT RNEEEST
200~2 000 bp ., &, LS| #JUBC856 ¥~ 1 i &7 &
£, WB 19 MMLA, ZEH L E 100%, 55+
UBC835,UBC809,UBC811 i UBC840 £ &4 H &
BEE100%, KB AR DT BEREBHELR
HH 0% A b, MRS (R2).

2.2 EHREA 8 AN IE M fF R AR 4 Popgen
32 BT R, E W 8 MR BB B R (HD

M-DNA #5i2 (A\DNA/Hind ¥ +EcoRD 3kilf 1~17-B % &
SY-1~SC-4 MifF %1
M-Lambda DNA X EcoR1+Hind I Marker

lane 1—17-]Y-1—SC-4 in order shown as in Table 1
1 ISSR3[# UBCS36 MBS EMBRRANT MAR

Fig.1 PCR Results of some samples of S. glabra
using ISSR primer UBC836

%2 10MARMISSRIMRT MER
Table 2 Amplification results of ten different ISSR primers on S. glabra

Bk B RF(5'-3") BABRE/C TR EEHHHK EEBMRESE/ Y
UBC835 (AG)sYC 50 8 8 100
UBC836 (AG)sYA 50 10 9 90
UBC846 (CA)sRT 50 12 11 91. 67
UBC856 (CA)sYg 50 19 19 100
UBC807 (AG)sT 50 11 10 90. 91
UBC808 (AG)C 52 10 9 90
UBC809 (AG)sG 54 6 6 100
UBC811 (GAXC 52 15 15 100
UBC840 (GA)sYC 55 10 10 ' 100
UBC842 (GA)YG 52 10 9 90

0.234 4 KFAFMFENBEE LM H,)0.154 6. T
BRI 8 G =0. 340 3, EHI 8 NP SR E L
BHEFERAMBEANELEER, & 65.97); M
BHMBETR R Y 34.03%, ERERIBY
WNOEBBERRN—FFEEN.=0.5(1—
G.)/G B N,=0.969 1, M BERELE—E
KEHEZR.

LS Nei’s 3 H £ 8463 B (H) .Shannon' f§
BHERWD. 2544 E 4% (PPB) R F6L %
BN BN B RN E B & Fh R

R TRESHEMT(ED ., EREH EHEBI
7£0. 168 8~0. 315 3, IL A H T & & K 0. 315 3, MK
BIRBEKITO. 168 8, ILAAENFE MBI E /=1t
Z— HBEMEREREERRAE R THAM
B. HMIMMGEMERES B, AR H HRIK
—

2.3 EEWE]8 NI EERER S0 i Nei
Q97 E & R HB A EE MR EHAMUEGED.
£ Fh 1 () 1 5 AR DU 7E0. 831 1~0. 965 6,38 fBE BT
££0.034 7~0.185 0, AR FEMEN E MM Z [ &

£3 EMEGBESEEIN

Table 4 Analysis on genetic diversity of every provenance

ik

BRERYS R N, N. H I PPB/%
HIEE Popl 5 1.468 5 1.2618 0.157 7 0.239 6 46. 85
THEFF Pop2 8 1.639 6 1.354 0 0.208 1 0.315 3 63. 96
hai:$- g1 Pop3 8 1.612 6 1.350 8 0.2039 0.307 1 61. 26
IHEfEE Pop4 7 1.468 5 1.268 6 0.155 4 0.234 0 46. 85
BEKIT Pop5 5 1. 306 3 1.201 7 0.114 2 0.168 8 30. 63
HEH¥ Popé 6 1.387 4 1.2347 0.1341 0.200 6 38. 74
ik Pop? 5 1.324 3 1.209 6 0.119 3 0.176 9 32.43
JREEKE Pop8 7 1.414 4 1.2455 0.144 2 0.216 4 41. 44
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Table 4 Genetic distance (below diagonal) and similarity
(above diagonal) of eight provenances

Fg 1 2 3 4 5 6 7 8

* % % 0.93120.94220.909 30.879 8 0.931 6 0.842 4 0.842 8
0.0713 % * % 0.9659 0,905 2 0.881 10.947 1 0.897 0 0. 886 9
0.05950.034 7 » % » 0.946 4 0.921 2 0. 948 3 0. 898 3 0.875 3
0.09510.099 60.0550 # » x 0.939 8 0.946 8 0. 892 0 0. 866 8
0.12810.126 60.08200.0621 » * # 0.916 7 0.887 90.8311
0.070 8 0.054 4 0.053 1 0.054 70.0870 % * » 0.91770.895 8
0.17150.108 70.107 20.114 30.118 80.0859 * * » 0.953 3
0.17110.120 00.133 2 0.142 90.18500.110 0 0.047 3 * * =

REEARBENSREER ALK EHEREE
XERE. HPIEFTSIAR)IZEEEES
BAD=0.034 N, BEKTEI AR ZZHEM R
BB & K (D=0.1850),

2.4 EWMHSAMBHRESH M Nei's B 1%
EE A A UPGMA % T RES T AR TR
FEERXEWE?)., 4REZASNMEHRHHEKR
A A R2KEHE MO LBEF T LA X

0 N N e W N

N BEFF.IAGFMERRITHBRE 1 XX
BOMTLRIRA BARZMAE2 KEH, F1KE
BB BT LIRS A AN KR, L E E R
BRTRE-BHBR—N/DER MILER ILEH
FOLEE) EERE AR TS —N DR,

REFERR 4517 B R R AR IR 2 (8] #f st BB B
KEAK. HlImERHILEME SSRGS
R MR IFE R, MM BEMS T ERHRZ
wEMNERE, ARERSHENREERDRIE.
% B R [R) 7= b 0 1 1R B R X R PR, B O B A
FHEEEBSHmWNEBERFEEFEFINX
F. B REBWIERS BREAHERR
FEIR (800 F1900 m) ;BB 1 KAEBMH L MRB LA
fEEMERKIT A HEHMKE R (250 1300 m);
Bl REBNELNEBWIE . BEHEVLA
EPERRGOOm), AMEFHTHIEE)NARE
FEHTHEEANNERAXZR, SBREEXREM
pog: i\

rupl ?ﬁﬂ%i (600 m)

tommm e 5 #ommmmwme——eaepop? LFEFTF (200 m)
? ? L el |
[] . 3 Pop3 {LHH)! (500 m)
e e ?
* L] . Pop6 HE#EF (600 m)
] ?
[ ] . ~Popd {LFE{EE (300 m)
- e .
t PopS HWEKIT (250 m)
t
t Pop7 HF{LFEM (800 m)

Pop8 [ FHHRZ (900m)

H2 STMERHARRXBHELEHFHABETE)

Fig. 2 Dendrogram based on eight provenances of S. glabra (number behind is altitude of provenance)

2.5 EBMBARMES MHESNREMMER
Past 34 4% 8 Ward’ s method, 3 fi & 51 S i
FTRESHT(E3) N EF, g DM 2R M
BEXRRLXESARAMELN UPGMA XA, &
B SREXRE LAYE B LB —BE,

Ms1 MG REERTLUE S, HILRIW. T
BARAXZEEET IR ERE &R XSRS
RBE A—=H RS EREERE HLEE
5 ARESERKERMHBITEEEKR, R
A ENER LB, THEFHEX
BAERS., HE 4R EXEERAATE
RAEFMARZE, LHEHTRLAEER EERRE
MR EANREEAGHTERRAIEREL HHM

AT ERMRE, RHERBERAEEHE, BFlh
MBEZETEEEANERZR, FUAILESRTM
NEZENOEGSBLAERPHARERRAZN
BE.
3 itig

AP FBELISSR 4 FHrid LR AL 1548
AFEBERB N BRESHEERTTHRY. HRSE
BREW,EMBARMABRZEAMBEERESTEX
R BEE LA XN, XARE THERFEN
WERENRREEFAFRE BRETBRY S
FRAB—-ME G R BB, BX AR EMT]
B b A 3 AR 1 — B M R R [ 3k U B st BB
BRGER R, HB fF BB AR, AT LR Im A
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w18 BEB V), BREE 500~600 m,
—Eﬁ ERERGHEANEZERAFRELEST
_ ks R 2% B AT 604 B R R 0 R B A S B R
—qugﬁg T ATREKANK, TR T LA
1013 BRAFERELER FEEMP RGO RE
r—,:—‘:_:ggg_j i 05 25 000 % 00 1 L R 9 0 o O X 4 A, 1
— WM. ERE ERET, A— R RERES
L [—E’; 16D 3 i B S A 5t 2 O R A 2 B K R A
WeT2 B WML 7, A — 72 R (7R 5 6D o £ B 05
—{——I%}ﬂ Ao BTRL A TR A VR R A T S A, 0
B 77k 25 90 590 o R 0 UM AR AR A 1 B T ELE M
_Eiﬁiﬁﬁfi 55 0K 70 7= S 1 2 0 390 o O YR U R T B2 30
: 203t W ANEEEIHEFRESEHME, TAE
19568 TR B 4 002 BE o SRR , 5 K R 340 U 2 X TR 31
_%2 Moo GOBIEBREYE R A BALBRRALM R R R
i 56s B, AT RS PR, AR B O 2 R R 5 R

— L= msmmnem.
[ —r 3 BEXM.
s (1] BAk KEM, RE%. FEAPEE=+8 M) &
‘—l P—E BB R, 1982,
1653 [2] AHE. 2RZAMNERREEESH ] cHEHH
9%, 1993, 15(4), 321-331.

B3 ¥FRM T EAFEHRELER [3] #uHR, 2ESH. FEAHE M] X . PEEARFTHE

3, 1996.
4] ERB, E4W, HFE, . BOERIHELXEN
ISSR 4+ #7 [J1]. BZ %4, 2007, 34(1): 87-92.

Fig. 3 Dendrogram of all individual samples

of S. glabra
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