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Abstract: Sequence-related amplified polymorphism (SRAP) was used to analyze genetic relationships of eight popu-
lations of Glehnia littoralis F. Schmidt ex Miquel in China. Among them, seven populations were wild plants and one
was cultivar plant. With eight SRAP primer combinations, 168 loci were identified. Among them, 118 were polymor-
phic and accounted for 70.23% of total amplified loci, showing a high polymorphism. The genetic similarity among
these eight populations ranged from 0.830 6 to 0.983 6 and the genetic diversity was 0.0165—0.1856. Based on the
results of cluster and principal coordinate analysis, the eight populations of G. littoralis were divided into three
groups. The population from Dalian of Liaoling Province was confirmed as Group A, while populations from Shan-
dong Province (excluding Rizhao) were clustered into Group B. Group C comprised populations from Rizhao of Shan-
dong Province to Shenzhen, Guangzhou.
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A BB A EE 2 e R 1 B R L A 32 30 R A2 Y
7 E S o SR T RRAS DB 405 /D o e R AR
25 AR 00 BEATT R 35 1 22 RE P I AR R o 0 IR HE L
F o B 52 11 i fa A 47 W A (A SE L, 1992) . HRE
Xof 3 5 1 BIF 9 A A — Al (LI S 6% 4 TR TR
A s H 3 ZEAE e ok HRR B 4 B M ik 9 L (A
R %, 2008 3 3 57 4, 2009, 20105 J A, 20095 Xu et
al.,2010; Li et al.,2008) , X B 18t 1% 2 K # &I
PRI T B 5 38 AN 8 TR, T 3 TE 2 i BT 4R R
T 0 b 0 3 D 477 O B R AR 8 A 10 FH AR

KT 5§ 18 2 25 7% (sequence-related ampli-
fied polymorphism, SRAP) J& — 1 # 1y 2 T PCR
TR I> FARIC bR ac (a7 158, 45 R 5 vl 5 2 381k
U AEBEDHZH 3 A C B A), Tz T R BT 4
SE I8 TR 4G R AR W) 35t 4% 22 HE A 0 A A 45 A
I (Riaz et al.,2004; Lin et al., 2003; Ferriol, et
al.,2003) . A B FE R BOM SC 7 50 9 3 2 35 1k Cse-
quence-related amplified polymorphism, SRAP) [9
SrFRRIC R R BT RN 8 A JE 0 IS5 R
80 {3 KB RE AT 38 4% 22 8 43 A LAy 3 B8 3
R BT PR A7 A BT 32 HE R 27 AR R
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1.1 ##

MBI SERI Y 8 AR BERY 80 iy MR R A T
TRYI WL LU AR L 77 S b, B B A5 B 10 A4S
W TER M S LR 1.

1.2 ik

1.2.1 A A28 DNA 2B 8] =52 55 4 42 R H
M B CTAB ¥: (Stewart et al., 1993) . Bt
0.3 g IR A O 8O K, OF 5 2o % rh i A A
Yerb Fl PVP; SR 5 i A CTAB 2 i 2% vh i (2%
CTAB,100 mmol « L' pH 8.0 Tris-HCI, 1.2 mol/L
NaCl,10 mmol « L' EDTA),65 C&E W 1 h; &1/
SR (24 = D AR 2 W K S BEDTTE DNA,
70% L BEVE U, DNA T 5 ddH, O # i, &
0.8 Y B BEWE HL KA I )5 o F-20 CRAFE 4 H .

1.2.2 SRAP-PCR & & ik # ol & W ¥R A %
(2009) .4t 12 X5 H A (F 2), PCR WK R N
20 pL, H:"# DNA A4 80 ng. Mg’ 2.5 mmol *
L' dNTP 0.25 mmol « L', Taqg DNA & N
1 UER H 5 A 0.1 pmol/L., PCR ¥4

RPN 94 CTHAEME 4 min; 94 CAEME 30 5535 CiE
K 1 min, 72 C ZEM 1 min, 5 EH; 94 C 28
30 s,50 CiB X 1 min,72 CEEH1 min,35 PMEH;
72 CHRLEFEA 10 min, 15 CHEAE.
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Table 1  Origin of materials
o
45 No. KM AL Location e KM Type
Sample No.

1 LI 7R 10 B4 R Wild
Weihai, Shandong

2 W7 H i 10 B 4= A Wild
Rizhao, Shandong

3 TN G 10 HF A4 Fh Wild
Shenzhen, Guangzhou

4 #WLST L 10 BF 4 B Wild
Zhoushan, Zhejiang

5 LT RE 10 B LR A Wild
Dalian, Liaoning

6 AR SEBH 10 FEEFD Cultivar
Laiyang, Shandong

7 IR B 10 HF A il Wild
Yangkou, Shandong

8 INZRH B A B 10 BF 4 B Wild

xuejia island, Shandong

F2 REFAER®@SI®A2 X519
Table 2 Sequences of forward and reverse

primers used in this study

w5 EmTIY H5 RIEEIY
No. Forward primers No. Reverse primers
Spl TGAGTCCAAAC- Ps8 GACTGCGTACCAAT-
CGGATA TCGCC
Sp8 TGAGTCCAAAC- Ps9 GACTGCGTACCAAT-
CGGAGG TCTCA
Spl2  TGAGTCCTTTC- Psll1 GACTGCGTACCAAT-
CGGTAA TATG
Ps17  GACTGCGTACCAAT-
TCCGG

PCR 7= 9 i) HLJK A6 T . B 34 7= 9 5 pl 545
T2 1Y loading buffer 1B & 5 16 8% 728 M B8 19 44 ik ik
e FHLUK AR B, L1 x TBE 28 b, i 300 V
MR HTKZY 2 ho AR Ys . BCASAHHLIEAR 10 5% .
1.2.3 #FEAEE Gt oA WK R  ERN
U e o N B A A W S S i A O TR TSl
TS RRIT U071, 07 4E B . X 51
WS HWA B M EZ BN T E, RERH
POPGENE 1.32 #3158t A A P R ECFN Nei” S
WAEHEES . A NTSYS 2.10e 814 43 4 1844 A o
FBC R AR AL AR S35 R 25 (UPGMA) 7 2 i
PRI R A,
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12 XF 51 AL A v, 2R 8 X 4k i B
HEW . ZEMFEENIIYWASL (X 3B D,
8 NG WAL G 1 1 4 O TR, o Spl12/Ps8
PHG Y S B bl 14 45, Spl/Ps8 YIS Ik £
) 26 454 . 8 NEIMALG ALy 1 & 168 %,
HEZEMEAW N 118 5. ZB ML RN 70.23% ;F
PIREXT S Wy s 2 A A& Ol 14.75, Spl2/
Ps17 Z AL 5UH 43 % B, 84.21 %, Spl2/Ps8
LA VENL R E A AL, R 42,86 %0, LA 25T
L R 8 AN B AL A R R 43 A I S 1Y st
& ZZBEVE L FEREA BIX A3 AN [R) R VR 1 45 J 7

%3 SRAPIIMAAY BEHSTHGT

Table 3 Polymorphism information of
SRAP primer combination

Slas B 2B sAE ZBMAASECD
Primer No. of No. of Percentage of
combination loci polymorphic loci  polymorphic loci
Spl/Ps8 26 19 73.08
Sp8/Ps8 23 15 65.22
Sp8/Ps11 22 17 77.27
Sp8/Ps17 25 18 72.00
Spl2/Ps8 14 6 42.86
Sp12/Ps9 20 12 60.00
Spl12/Ps11 19 15 78.95
Spl2/Ps17 19 16 84.21

M 2-12-22-32-42-52-6 3-13-2 3-3 3-4 3-5 3-6 3-7 3-8
300bp

58055

150bp

1 %l% Spl/PsS gﬂ%%ﬁk%ﬁﬁéé% M : Marker;
2-1~2-6: IR H BUGHE; 3-1~3-8. 7 REIN LI,

Fig. 1 Electrophoresis of Spl/Ps8 M:Marker; 2-1—2-6
Population of Rizhao; 3-1—3-8:Population of Shenzhen.
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A 8 A FEREIE 80 AN, 8 XIS ML & B 1%
AR RSO T e T SREA (] ™ 3t B BRI 5 8 A i A 1) £
it % BB I Nei 7 s 382 4 ML R B, 45 2R I 34 8t

F 4 BEHAURB(IREZLA)FEREES(MALTH)
Table 4 Nei’s genetic identity(above diagonal)

and genetic distance (below diagonal)

é =}
S 2 3 4 5 6 7 8

*x%x 0,894 9 0.966 5 0.963 5 0.937 5 0.982 8 0.967 9 0.983 6
0.111 0 *xxx 0.956 1 0.886 6 0.895 4 0.920 6 0.935 1 0.938 3
0.034 1 0.044 9 xxxx 0,954 6 0.923 2 0.977 7 0.979 7 0.976 3
0.037 2 0.120 3 0.046 4 xx*x*x 0.830 6 0.966 1 0.936 8 0.964 6
0.064 6 0.110 4 0.079 9 0.185 6 *xxx 0914 8 0.931 8 0.920 9
0.017 3 0.082 7 0.022 6 0.034 5 0.089 1 *xx%x% 0.961 9 0.980 9
0.032 6 0.067 1 0.020 5 0.065 3 0.070 6 0.038 8 *x*xx 0.980 3
0.016 5 0.063 6 0.024 0 0.036 1 0.082 4 0.019 3 0.019 9  *xxx

A2 AL 2 B30 38 % P 5 S ) o R L e v 3t A
B HN Sk [T 8 AR [ M 0 3R 32 5 4% AH A
PE 2 B0 B2 0.830 6~0.983 6, 35t 1% I 29 3 il &
0.0165~0.1856, 8 ™)@ Bf Z M AHMIME R B K T
0.8, A 8 AN [vil e VL 1 S B4 S5 Js B 22 i) 194 4 AL
W A R Y B AT 2 R AL B AN . HopoR
FI 1L ZR 2 BH R 1 BE AL Sk [ I AR H IR L AT T K
ARG R BEE . AR LA B AL AR 35 8 1
JE RO R . 3 U B L 7R 3 B 0 Rk 8 o R, 0T B
JE R T L AR O B AR T A A R AR
Db BT SCAY . ThTLLAR R WA LR N R
I = B 2 ] A AL R Bt R s X B X —
AN JEBEZ B SR 200 RS . Hoh st A% BE 88 05 K
R 0.1856 , 2 Wi VI AF LU A4 Ji B AN I 7= R 38 1Y) J B X
FWIK P JE BE 0 3R 2 OC R IRt , 1IX 5 WA S BELE
b B, R R A — B
23 BELWH
HE 4 35t 1% A0 0L 3R 40, R F UPGMA 2 i 47 3R
K AFIMHIE)E 8 MEBENREE(E 2, RBE
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Fig. 2 Neighbor joining dendrogram of Glehnia littorali
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e BHANLAR T 8 09 2R — 32 CAD 5 T T i/ 7
SR H RS BH | LU AR T 5 A0 R LL R T B
By 09 3 AN FERER /NS, ok A TR T A LAY J A A
2R HBEY 10 3R h — /N SO SCRT N BRI i3 J
HERN— KB 1L T REM MR C 3.

3 Hib 5tk

3.1 SRAP 9 FHriciE F TH#ISE B R R S DT

SRAP 73 FHric & i 36 FEU N K 2 & iy 2 T
PCR KW B8 B 5y FARic BOR W TR T e 5
SR TS R 35t A% (KT AL R ) Bl N A A
PEAM BT SR . S AR AE (2009) IR ZEAL VS 2 ()
WS o ST IR AL T SRAP 4 TARic ik & . 2
T T AL VD S s A 22 AR 43 B s A% S
AP ATREPE . AT T I SE 7 A EF AR R A
— AR TR AL, B R T SRAP 4 F AR IC R
Oy M EREZ AR S, 45 R KB, SRAP 4 FARIE
R AR i 6 o T B 22 1) 1 22 L T B S
Z a5 t% Z R S A Al AT Y .
32 MR BHZEANELEXRZSN

P 3t 28 2 AN ) J A 2 T 1 st A% SR 28 1 R, 1L
TR Y B 3R S — 3 (D AR CH L T M
M FERER N 5 — K2 (D, 3 vl W T 77 K 34 1 s
MHR B Z R RS L RERIT,

KA TIARBE ILARF S0 3 DEEEFEA
T LA S B AR B B R SR O — 3, BT IX 3 AN JE
ZIGRGRREGRE ., Flf 2 M. kA T3
FH I B S AR S TR B B B SRR B T IR H & 1)
Y A R IR AE — R, 33k 1 B L R 3 B Y R B S B AT
AE FH LU AR B 1 T 2R S R e BT B Uk TR O HL
TEAR B SR P IR AR P E R AE 57

& A LWL AR H B R B LU AR B , B RNV )TN
() JE TR AE T — S ST A Ll AR B B AR R O R AR
Ve, PEHA L ZR B RE W VTR B A TN R B W] RE S
AT A2 6] 9 1 5 = B o Ak, b B 40 A |
B LT ) A7 B AT 95 R AR R A SR A
WL HRG R RN IZ S Z K., A NE. &5t
R TR YL 95 1 Y M A K B 3 B 0 1Y) R Gt R A O
KRk BT D048 B B A 1 3 L V5 B A= I 1 %
HER R AT REC 248 K48 CRE R, 2013) . % T HJE

JEREHEATIR S 0 W] DAL 56 2% L AR H IR R VL
B L) s A b B RE R, DL 320R 5 b1 R BE B 4 b
N7 24 Hby 1) A A BB

iz HR 2R @ AT I AR o AH U R BN T 0.67
P — G 2 A 25 UK, 0.67~0.9 Z[H] R
T A AR R o FE ) R B AR YL L 0.91 DU
A AR b AR YA A5 o S S G R [ A
A 1) 3845 40 Jo0 235 A8 2 1 22 5 K OF 1 43 F i 48 B
(Lane et al.,1993), Jf H %M 3 MY 70 59,
0 2 = 4 20 N NG B S 7 e el
0.67~0.75 S LA Z 8] Y 353 4% 7% S5y 1 . 0.76 ~0.82
SRy 75 i 22 [ Y 5t A% AR S L 0.83~0.9 AR AU 2 ]
1435 2 718 S 31 P o (SIS 275, 2008 5 R f 3%, 2011)
HRAE LA A o, A% SC R AF 5 10 0 38 35 5 A 3t A% AH o)
PE R B KT 0,83, Hod 11 77 K 34 R VT R L B A
eI 2R U AR A 0.8306 . 1 Uhd W 1 J 22 [ 745 S 4
KL FE0.83~0.9 Z (8], it AR H B A J& #E R 1L AR
JE 3T T G R Z ) AR AL R BT 0.9,
XA ULHT LR H IR S B R ik . 455 AR, AT
DA ok [ 3377 % (9 J B AL AR B IR J5 B Rl
Shy B S A AN AR Y 3R] R R T AS () Ml X PR
255 B R L A T A AR MR 0 B 2
A H R AR E 1Y, AR Y

ZE LTIk BT IO 0 S B S R A DM R Y
KT 0.8, 845G MBI KA, 7T LA KRS Ny 3 26400
TORE M E A SR B — 25 IR U — 1L AR B 1Y
JEBE— 28 IR H OB N IR Z 1) 9 B A B Ry
— 2, TR R R TR ZR B R FE T R8N
WIS PSS A B0 2 S R KO AR 4y
28R AE A FR AR L 5V N R A b oy A
A A IS TR R 3 S SR 2 ] 1 2R 2 Ok R AT,
T B — 2L IR Y B R AT TR IR A BT .
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