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Table 1 Lycium materials used in this study
EiRe2 mFh B R P38 Eac AR TR p 3
Code Variety name Origin Code Variety name Origin
1 €0901” LE& 10 €07-2° NEEH
2 “Seé8 157 ‘Xianfeng 17 IsE4in 11 “FAE3% 1 B “Ninggicai 17 TH
3 “FH0 4 5" “Ningqi 4 TH 12 BB A M)AC Jingtai wildgougi HilA SRR
4 “3*A8 5 5” “Ningqi 5” TH 13 2% #F 4 #y4E Lanshan wildgouqi Hiltd 2 M
5 “F4g 1 87 “Ningai 17 THE 14 BRHIAS L. brevipes B
6 “ZEfd 1 8” ‘Mengqi 17 IsE4in 15 RHEEMIAD L. exsertum *£E
7 “FAg 3 8” “Ningai 37 THE 16 FERAHIAE L. cooperii KE
8 “Fi SMIAR” ¢ Bianguogouqi’ HEEH 17 TFEREMAC L. andersonii EE)
9 “348 7 5” “Ningqi 77 TH
L2 Wik 1.2.2 SSRE[Y 102 %F SSR 5755 B ARBEF LA

L2.1 HMIFCHEINZH DNA FI3RE  SRAE S 7 8 1)
fert A, FI A TIANGEN #7540 DNA $2 U5 &
A DNA,IMPLEN 49K 56BE 7Kl DNA ¥ BE Al
4Rz, B 20°CUKAE R R

FERFH 5 FOE G AHEYN (R 2), I F AR
M ED BRI R T, P ok B A 32 XL 21
XF EhESTE 22 X HEE 20 X 7 X . 51¥H R
A TAEY TR S A RA TS .

=2 SSR 5|#1FF %51 5 &R
Table 2 SSR primer sequences used in this study
Eiae2 nALELY JALELY EIE P 3
Code Forward primer(5'-3") Reverse primer(5'-3") Primer origin
S118 AGAGATCGATGTAAAACACG GTGGCATTTTGATGGATT GHISLAIN #[16]
STM3012 CAACTCAAACCAGAAGGCAAA GAGAAATGGGCACAAAAAACA B A 2507
A21 TCATGGTAGGTGGAGACAGAACCA GTTTGGATTAGCATGTGGAGGACTGAA NUNOME %[18]
PT20189 AAAGGTTCGGTATCCCAG ATTGGACGATGAGAACGA BINDLER %[19]
PT30151 AGTCACAGCCAATGAAAGGG TGCCACTACAATGGAAAGTCC [l 1
PT30361 AACCCGACCACTCCCTATCT GTGGTTTAGTGGGAGCTTCG [+
PT30351 GGAGGCTTTCTTGGGCATTA TGCACGAAATAATGAGGGAA Ak
PT20306 COGAGTCTGTTTTGGTTG GCGAGCATCTCTCATTTC [+
Hpmsl-148 GGCGGAGAAGAACTAGACGATTAGC CCACCCAATCCACATAGACG % E 420
Hpmsl-155 ACGAGGCCCAAGCTGTTATGTC TTGTCCCGACTCTCCATTGACC [l 1
CANI130829 GCTAATTACTTGCTCCGTTTTG AATGGGGGAGTTTGTTTTGG [l 1
TOMA? CAAGTTGATTGCATTACCTATTG TACAACAACATTTCTTCTTCCTT WANG %[21]
TOM168 GTAATAATAGTGCGGACAGATAA AAGGTGGCTAATAAAAGAATGAT [+
TOMI180 ACGGTCCAGTAAGGTTGATG ATATGAAGATTGGGTTGTAACA [+
SSR306 ACATGAGCCCAATGAACCTC AACCATTCCGCACGTACATA F gk aslez]
SSR111 TTCTTCCCTTCCATCAGTTCT TTTGCTGCTATACTGCTGACA [+
SSR22 GATCGGCAGTAGGTGCTCTC CAAGAAACACCCATATCCGC [+
SSR63 CCACAAACAATTCCATCTCA GCTTCCGCCATACTGATACG Ak
Tom61-62 GGCAAAGAAGGACCCAGAGC GGTGCCTAAAAAAGTTAAAT VF ] fH 4123
Tom300-301 TTCTTTATTTTGGAGGTA ATCACAAATTCAAATCAC Ak
1.2.3 PCRYMEHIKGN PCRYMIKRAECS ). WELER, BAEAEIE F . DNA marker 7 pBR322,
itk DNA 1 pL (% 45 ng); 2 X Tag PCR MasterMix 1.3 BEEST

12. 5 pl;1F[A] Primer FIfZ[f] Primer £ 1.5 L(10 pmol/L);
ddH;0 8.5 pL, PCR 2 F K : 94°CHi A M 4 min;
94°C 7B 30 5353~61°CiB Kk 30 s;72°C ZE{# 1 min,30 4>
PEF ;72°CHEAH 10 min, 4'CHRFF, P =Y 7. 9% 1
3R TR T M 8 5 FL K R . PRV 5 RS R TR AR e £

SSR A EAH R IR R AL 8 EAWIC A 1.8
WICH 0, R IRAERE. 28R A HR p() =
(k/m) X100, HeHp b R 2300 SR H 57 o BT AL 5B

i
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FFiE T Tree plot B RRAHA,

2 HRESW
2.1 SSRtric A5t

Pk 102 %F SSR #1455 “ 742 1 57 L 41 DNA #
A7 PCR 3 3R P75 Tk Feic 5 J2 FhL T AU , R A5 38 Xt e A
RHAERRENEIY . #E—5 M 38 Xt SSR 5|4 Pkt

H 20 Xt =P RS R E S (R 2), T 17
IHIFCIAM B R G R R . LA I 2] 46 455 (7 A5
5L ZAFNY 75,439 %, X 51 PRI H A AR A
o 1~8, ¥ N 2.3 NEMAER., 7 20 B HETY
H, PIC {8 & B & SSR22 (0.829 1), £ fi£ & SSR111
(0.114 2), FH ZEME B RN 0.377 2 3), #R¥E 20
XEE Y 1 7= 4 BB IE R B, T 17 A R
] SSR #Ricigt eI ZR B2 YR 0.521 7~0 978 3,
SEEME R 0 741 7(FE D),
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Table 3 The result of amplifying by selected primers
Elk/E &= B KR B EIVAVA=Y e EHMERLEE EHMEHR Y1 B EEMEFERR
Primer code Annealing temperature/ °C No. of alleles No. of polymorphic alleles Ratio of polymorphic alleles/ % Range of allele size/bp PIC
S118 52.6 1 0 0 100~200 0
STM3012 55.0 2 1 50. 00 200~300 0. 308 4
A21 62.0 4 4 100. 00 100~200 0.693 3
PT20189 54.0 2 2 100. 00 200~300 0.482 9
PT30151 58.0 3 2 66. 67 100~200 0. 656 6
PT30361 61.0 2 2 100. 00 200~300 0.494 7
PT30351 56.0 1 1 100. 00 200~300 0.321 8
PT20306 55.0 2 2 100. 00 100~300 0.320 0
Hpms1-148 62.0 1 0 0 100~200 0
Hpmsl1-155 62.0 2 2 100. 00 100~200 0.197 5
CAN130829 57.4 2 2 100. 00 100~300 0.387 8
TOM 47 54.0 3 3 100. 00 100~300 0.665 7
TOM 168 54.0 1 1 100. 00 200~300 0.501 7
TOM 180 56.0 4 3 75.00 100~300 0.593 2
SSR306 58.0 1 0 0 200~300 0
SSR111 57.4 1 1 100. 00 100~200 0.114 2
SSR22 61.0 8 6 75. 00 100~200 0.829 1
SSR63 58.0 3 2 66. 67 100~200 0. 568 4
Tom61-62 56.0 2 2 100. 00 200~300 0. 408 2
Tom300-301 47.0 1 0 0 100~200 0
At Total 46 36 - - -
-3 Average 2.3 1.8 75. 439 — 0.377 2

2.2 FTF SSR WMIMIFEFEG R R

FIH NTSYS-PC2. 10 34, Lk 20 X+ SSR 5|41/ 0,
1 Geit B UPGMA B3 3E17 BRI 45 8 17 44t
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Fig. 1 Dendrogram of Lycium materials based on SSR markers
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PR 11 R0 5 22 PN 357 A M AT P 60958 5 22 P AR M0 AT7E N 1
PR RIEAACTEAR L R %L 0. 825 Ab B Ny 2 AN2ERE, 1%
BEBS R 0. 175, AH L 2R B0 5 , 38t 15 BE B b /N, R4 56
FME . XERFNAKBIDORMRMEE FERALS
FIB R 2, R H SR A8 5 0 95 2848 B bk, 3 o ot AT
BT KRERMLE RS R R I AT 58355
(ROBI—2K,IHHF07-2" AL R B 5 0.934 8,

BAZRERI Y 0. 065 2, X MR A5 2 B AR MAT FO Y
A BV 5K IR D 3 B A b SR B T AR AT el B O 5
kB NS BE 2T 5T BT 4 dn A GRO Rk B T B AAC T
FEWFTE O AR A 7 ) SR 2K, UL R R 45 R 5
PERAT DRI A B i — B, 7] — 3% X E
i R (ROTEA R A2 BE b A — 285 NSl i i () 1]
FRAE 8L 3R Hak 0.915, 3 B & A ] A9 48 L 1R &R Bk
0. 830, FEARLIE R %K 0. 825 Ab 2 AR DX I it A () 3R
H—28, ULHIR H S 1T B AR B AT il () 18]
FRGR RN s FRG KRBT R RAAC” 5 “SE 8 1
SOTRTEIEYTR 3 57, ML R RIIA 0.978 3.
BB A RSP E N F T BN R X 3 2R
MIAT B g A B0 BB A 22 5 TS A SR — B

x4 ik A1 4 SSR ARiB B HINRE
Table 4 Genetice similarity of experiment materials
<0501’ “eE ‘“TROTR TR YR ‘TR O“RER ‘TR ‘o722 “TARE RREFA MEFAE SR RERRE AR TEMmR
15” 4%8” 58”7 185” 185” 385” twR 785”7 15” g HIFE L. brevipes L. exsertum L. cooperii L. andersonii
€0901° 1

“HEE18” 0.8913 1
“TAE 45" 0.9130 0.934 8 1
“THE 5 57 0.869 6 0.891 3 0.956 5 1
“TAE 15" 0.826 1 0.847 8 0.869 6 0.826 1 1
“ZERE 157 0.934 8 0.956 5 0.934 8 0.891 3 0.891 3 1
“TAE 35" 0.934 8 0.956 5 0.891 3 0.847 8 0.847 8 0.956 5 1
“F SRMIAE” 0.9130 0.978 3 0.956 5 0.913 0 0.869 6 0.978 3 0.934 8 1
“FAB 75" 0.9130 0.978 3 0.913 0 0.869 6 0.869 5 0.978 2 0.978 3 0.956 5 1

‘07-27

0.891 3 0.9130 0.934 8 0.891 3 0.847 8 0.913 0 0. 869 6 0.934 8 0.891 3 1

“TRHE1E” 0.804 3 0.826 1 0.847 8 0.804 3 0.847 8 0.869 6 0.826 1 0.847 8 0. 847 8 0.826 1 1

FAREFAHMIAT 0.869 6 0.891 3 0.913 0 0.869 6 0.826 1 0.891 3 0.847 8 0.913 0 0.869 6 0.934 8 0.804 3 1
22N EFA#IAT 0.891 3 0.826 1 0.804 3 0.804 3 0.760 9 0.869 6 0.869 6 0.847 8 0.847 8 0.826 1 0.739 1 0.760 9 1
AR
0.608 7 0.630 4 0.565 2 0.608 7 0.565 2 0.630 4 0.673 9 0.608 7 0.652 2 0.587 0 0.587 0 0.5652 0.630 4 1
L. brevipes
ML
0.608 7 0.587 0 0.565 2 0.608 7 0.587 0 0.630 4 0.630 4 0.608 7 0.608 7 0.6304 0.6739 0.6087 0.6304 0.7826 1
L. exsertum
HRAAE
0.6304 0.5652 0.543 5 0.587 0 0.521 7 0.608 7 0.608 7 0.587 0 0.587 0 0.5652 0.5217 0.5435 0.6957 0.7174 0.760 9 1
L. cooperii
TR
L and . 0.6957 0.7174 0.7391 0.782 6 0.739 1 0.760 9 0.717 4 0.739 1 0.739 1 0.6739 0.804 3 0.6522 0.6739 0.5217 0.6087 0.7608 1
. andersonii

3 ititE%RR

AL R IRRIBIT 5T, VF S BT 508 ) & i
DT EAREN TR B E ZHEESRER
R B SSR B AR X B o38N R Hb X FY
17 A MATHORE#EAT 2 T Fn i oA 45 R R W, 102 %
SSR 5|4y, FEAIFC AP #EAT PCR 973, JfidE th 38 XA
A SSR 5191, I H AT RIS RE /Y 20 X975 | P7%) R 4
T EF A MRS AN A 2 (Y A AT L 1L By dn o (RO
17848 Z AT THRE T R R AR 6] 4 8 4% B
B BAR T X SEAHRHE) 3R 4% 56 2R R » JUHR i SRAD
5B 157 “TR7T575“TR 3 57 MUR K
Rk 0. 978 3 HRE X, FE 4 UE W] SSR ARIC B AR AT LA
G5 7K BAE B AT i B B 22 53, IR 45 SR EJIE T

SULIMAN 2524 (8 1F 5% 45 5 “ il AFLP,SSR, SNP 4547
ARG % el R AT 22 2 K B, SSR ARic
e 5 R — WA FIBIARIC T ER” . BT ST i Y 20
X SSR 514 » 4 A AT it o 45 KE R AT I 2 388 7% 1 Aot
FRMA AT B
RRIMTER P WA 5 5B GO R IR 1
DL TAS 7 SURICTHE 3 B 5 S AN (RO RE
N—2H L IR T S 19 €07-27 XU o 78 7 B Fh 28 3
L, ECATREJR P R B 5 | W B A, i3 R AR 1 2 25
AR AN RETE 7 R BB LA B i e 53 4 B B0, it
TEH—LFEMAC SSR 514, SSR FRiCHIE L H 5L
E-SuE A=Yk 95 b X N UI)E O N W a7 ez 9 ]
Yy LA Bric B E 67 1 B S5 S PR AT 52, IR T HL O 6 9%
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Genetic Diversity by SSR Markers in Seventeen Chinese and
Amarican Lycium barbarum L.

HU Bingfen,ZHANG Baolin,CAI Guojun, WANG Sanying,ZHONG Lingling, WU Lei
(Forest Research Institute, Academy of Forestry Science,lLanzhou,Gansu 730020)

Abstract: To explore the genetic diversity of Chinese and Amarican Lycium,the genetic diversity of 17 Lycium materials
were analyzed using SSR molecular marker technique in this study. The results showed that,46 alleles were amplified by
20 pairs of SSR primers and 2.3 alleles were amplified by per pairs, the ratio of polymorphism was 75.44%, the
polymorphism information content ranged from 0. 114 2(SSR111) to 0. 829 1(SSR22),with an average of 0. 377 2. The
diversity of the 17 Lycium materials showed low by these parameters. All the tested materials were clustered into one
group based on the UPGMA cluster at the genetice similarity(GS) 0. 6003 American Lycium and Chinese Lycium were
clustered respectively at 0. 730;Lanshan wild gouqi and other domestic Lycium were divided respectively into two groups
at 0. 825; Lycium from Inner Mongolia and Ningxia were grouped roughly,but the GS was very high. It was indicated that
the genetic basis of all the tested materials were narrow,and the clustering analysis results of them were consistent with
the regional sources of the materials,and the varieties in the same cultivation area were clustered into one category,and
the relationship between the cultivars and the region was basically the same.

Keywords : Lycium ; SSR markers; genetic diversity
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