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K, 2—FEFIEEY . ML BEY 23RS 80 F, £
B mEEE MM ML EME . PESETE
WA (Lycium barbarum 1.) . #]#2 (Lycium chinense
MilD BB B A2 (Lycium ruthenicum Murr) | 37 355 ) /72
(Lycium dasystemum Pojark) . 8 ZE M /2 (L. truncatum
Y. C Wang) AEfAHE (L. cylindricum Kuang) .z B HIAT
(L. yunnanense Kuang) 7 A1 R (L. barbarum
L var. aurauticarpum) .t IFM)FC (L. chinense Mill var.
Potaninii) ZL ki MiAC (L. dasystenum Park var. ruori-cauli-
um) 3 AR EBAAAET B NS CH R
PESEAMERK., TREBXSMmEE T EMR.
RRAMAD B M AT 3 AR SR AT 1 AR, B
HIMIRC AR 5 A 2 B DL T B AR R 5 S F ol .
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FGRZBEWIATE A MFEE P EANEER R TR
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BT AR B R AR TR AP SR B R YR . RIS l F R A
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T8 3K45 T MAC B AS R A A 45 55k DNA #5803,
IR E TR X Bl . 2204508 F) | RAPD HiA St
AT B A FE N 4] DNA 580 S 347 20 3%t Rl — &
PR P T AT DNA 38 80 F 3 45 F 3647 T 95T
BEHATREE T ENXTTEMRR RIS ELZRLR
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Table 1 Number and names of the materials
w # RTA FR
No. Name Latin name Source
F42 1 & Ningqi 1 Lycium barbarum Linn THE
T42 3 5 Ningqi 3 Lycium barbarum Linn TH

A 4 B Ningqi 4
A 5 B Ningqi 5

1

2

3 Lycium barbarum Linn TH
4

5 T4 6 5 Ningqi 6

6

7

8

9

Lycium barbarum Linn TH

Lycium barbarum Linn TH

T42 7 5 Ningqi 7 Lycium barbarum Linn TH
T4E 8 5 Ningqi 8 Lycium barbarum Linn TH
A 9 B Ningqi 9 Lycium barbarum Linn TH
At HAE Hebei wolfberry M|

10 WML Yellow fruit wolfberry
11 B EHIAD Black fruit wolfberry
12 HBkE)I] 1 5 Zhongkelyuchuan 1

Lycium barbarum Linn.
Lycium dasystemum Pojark Hff KM
Lycium barbarum Linn  E3UE Y FE

13 T4 201401 Ninggi 201401 Lycium barbarum Linn TH
14 5 [ #42 Korea wolfberry 5 [F
15 FHEAMAE Ningxia wild wolfberry FE
16 ¥AC 3 5 Jingqi 3 Lycium barbarum Linn 3 $8AFLBE

17 #HFEEIE Xinjiang black fruit wolfberry Lycium dasystemum Pojark 3 35 AR} B
L2 KBk
1.2.1 P4 DNA $#2£8  RF Zhang %0 3 | 1
CTAB 2 Buitnt i 24 DNA,
1.2.2 SSR-PCR 43#F SSR 5|45 # GenBank AFFF
FBET, AR RIEH A B, RS [ B B 100 X5
WA N iEE Y 450 £ M AR E R 37 XI5
WHASFATIEXY #, PCR RNIAZR N 10 L, Hhf
#% 10X PCR buffer 1. 67 pL,2.5 U/pL dNTP 0.23 4L,
2.5 U/uL Taq B 0.25 pL, IERFI ¥4 1.0 uL, Btk
1.0 pL,ddH,O #78 % 10 pL, PCR ¥ FF H:94°C
AR 5 min; 94°C AR 30 s;55°C 3B k 30 s;72°C ZEff
1 min; 47 35 MEFF; 72°C ZEH 5 min; 4°'CAEFE, PCR
FEHISR 10 Y0 A8 A5 M 5 PR U 0k e o e R Wk 43 B8 (fE R
200 V,HPk 50 min) , F ARGk T e,
1.3 HHEathr

YRR KSR BERAHFR B RO E E, A KW

WA “17, AW IR 07, MR “0, 1746 . SR A
POPGENE 1. 31 #4153 48Xt SSR 51 ¥ Z S HEAL
BB S T A3 Nei” s 345 2 REMEFE 5 (FD
Shannon 15 B. 385t (D, 3£ F F§ NTSYS pc version2. 2 %
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P BB FE R 3 3E4T UPGMA B3 AR 4 B Sk K I
S5O0 vE BRI DL BT A S AR B 4, B E R AR
U PR R A SR B R G Gel2. 0 # BT & RS
g,
2 HRESW
2.1 SSR 5|

HTAE 1 5. 740 8 B dbiic . B R M. R
MIfE 5 NMRAERH B .S ER MM BHEE T 100
X SSR 514, 3k1% 15 St AT (R 2), 2551
LBl 159, 15 X255 [H4L # H 109 A7 g, Hoep
NANEBERMNLE . FHEXEIYY EH 7 Mis,
6 MBS 514 SMO042 ¥ i) 2 A5 M A 5 B
>, 50% ; B 41 SM0039,SM0078, SM0105., SM0115
ZAMENL FEE 4535 100. 0%,

x2 MRAABISIVEERIIRSENE

Table 2 Sequences of the primers and their polymorphism
MR ZARMALE ZAEHS)

ZW T 5 ) .
Name Orientation Sequence Total - Polymorphic Polymorphic
loci/ 4™ site rate/ %

SM0027 F AGCTTCACTACAGGAGGGGA 7 4 57.1
R GAAGCAATGAAGCAGACCAA

SM0039 F CAGCTCTGGCATTCACAAGT 6 6 100
R GTTCAATAGCCTCAACGCCT

SM0032 F CGAATCTCGTACTGCCTCAA 4 2 50
R AGGCCTCTTTGAACAGCTTC

SM0042 F CACGTAATTCCCACAATCCA 2 1 50
R CTCTCCATCTCCGCTCTTTC

SM0072 F CGTGAACCATCGAGTCTTTG 9 8 88.9
R ACGTGGACTCGCATTTAGG

SMO0078 F CGTGAACCATCGAGTCTTTG 4 4 100
R ACGTGGACTCGCATTTAGG

SMO0097 F AGGAGAAGTTCACACGGGAC 5 3 60
R TGCCTGTGTATCCACCTATG

SM0105 F CCCCTCCTTCTTCCTCTTCT 6 6 100
R AGAATCCCCAGAAATTCGAG

SMo112 F TCTTCCTCTTCTTCCTCTCCA 8 7 87.5
R CGTCCACATACACAGCAACA

SMo115 F ATGCATCAGCCTATGGGTTT 8 8 100
R CCCTTTGCGATAGATGAACA

SM0118 F TAGGCAAGCAGACAATGGAA 6 5 83.3
R GCATGTCGTCTACATACACTGCTA

SM0120 F GACTGCTTGGTGATGGAAGA 13 10 76.9
R TCAACAGCAGGACCATTGTT

SM0137 F TGTGCTCCTATTATGCTCCG 14 13 92.9
R TGAACCTCATGGTACCGAAA

SM0138 F TGGAGGAAAGCAAAGTGAGA 12 10 83.3
R CCCAAAATTAAAGGGGCA

SM0148 F TCTGAGGAGTGTATGCGGAG 5 4 80
R AAATTTGCAATGTCCCCACT

W FOEmE 4, R 054,

Note:F:Rorward primer,R:Reverse primer.

2.2 MRS BB L S
MIE 1514 SMO148 3 MR AT LA I 45 R 1K
W, Z2 SRR . 109 ML 2T B 200 bp ] 1 000 bp,
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FIFH NTSYS pe version2. 2 A4 A L REUE RS F
F 3, K Fh T R A BEZE 0. 55~0. 98,34 79. 5% ., #l
Fi POPGENE2. 1 {4+ 84 s i) Nei” s ZHEMETEEL
H F1 Shannon 5 B384 1,17 MR- F ¥ 288 H
>4 0.1943,Shannon {5 B #8641 & 0. 3108; 115 10 7

¥

HEHFR R BE A ) Nei” s ZREMEFE %0 H 2 0.0962,
Shannon {5 B35k I 24 0. 1537;7 M EERIEF R H Nei” s
Z Y18 8 H Jy 0.2004, Shannon {5 B #6884 1
0. 3130, W] UL, IEARSE M b Lb 77 B AT IR IE & A i st 1%
ZHMEFE.

¥ :M:DNA Marker(2 000 bp) ,1~17:[f% 1.
Note: M: DNA Marker(2 000 bp),1-17 :the same as table 1.
B 1 514 SMo148 #3184 R
Fig.1 The amplification result of SM0148

%3

Table 3

17 AR R U R 5

Coefficient of similarity degree of 17 Chinese wolfberry germplasm

TR TR TR TR TR TR TR TR

Wt R HARR PRE TR &6E THE R MR

18 38 48 58 68 78 88 98  MiE Yelow Black JI|1E 201401 Hid HEMRE 35  Xinjiang
Ninggi Ningqi Ninggi Ninggi Ningqi Ningqi Ninggi Ningqi Hebei fruit fruit  Zhongke Ninggi Korea Ningxia wild Jinggi black fruit
1 3 4 5 6 7 8 9 wolfberry wolfberry wolfberry lyuchuan 1201401 wolfberry wolfberry 3 wolfberry
F42 1 % Ningqi 1 1.00
F*42 3 5 Ningqi 3 0.86 1.00
T4 4 5 Ninggi 4 0.95 0.83 1.00
FA8 5 5 Ninggi 5 0.94 0.83 0.94 1.00
48 6 5 Ningai 6 0.97 0.87 0.96 0.94 1.00
T2 7 5 Ningqi 7 0.89 0.8 0.8 0.8 0.88 1.00
T4 8 & Ninggi 8 0.94 0.83 0.98 0.96 0.96 0.8 1.00
T2 9 5 Ningqi 9 0.8 0.79 0.8 0.8 0.90 0.8 0.8 1.00
b #y42 Hebei wolfberry 0.78 0.68 0.77 0.75 0.81 0.71 0.77 0.87 1. 00
AT Yellow fruit wolfberry 0.84 0.71 0.83 0.83 0.83 0.75 0.83 0.84 0.83 1. 00
Blackii%vffberry 0.62 0.56 0.60 0.61 0.63 0.62 0.61 0.59 0.59 0. 56 1. 00
Zh::iﬁiﬂciil 1 0.8 0.78 0.8 0.8 0.8 0.8 0.8 0.86 0.79 0.83 0.61 1. 00
T4 201401 Ninggi 201401  0.90 0.80 0.87 0.87 0.89 0.8 0.87 0.88 0.81 0. 83 0. 63 0.85  1.00
5 E #)42 Korea Wolfberry 0.69 0.55 0.68 0.68 0.68 0.63 0.68 0.71 0.71 0.72 0.62 0. 68 0.70 1. 00
Nin;:iz;gvfldivtﬁszerry 0.78 0.68 0.75 0.79 0.77 0.71 0.77 0.74 0.67 0.73 0. 64 0.77 0.83  0.71 1. 00
e 3 5 Jingai 3 0.92 0.82 0.91 0.93 0.93 0.8 0.93 0.86 0.77 0.82 0.61 0. 85 0. 89 0. 68 0.81 1. 00
Xinjiang bﬁffﬁ wolfberry 0.76 0.72 0.75 0.79 0.77 0.74 0.77 0.71 0.65 0. 70 0.75 0.75 0.77 0.71 0. 82 0.79 1. 00
2.3 BAESHT B 3 5. THE 201401 FAE 9 B R R 1 BT

& NTSYS pc version2. 2 3 {F 347 BF & & Fh 89
UPGMA R (& 2), FEMHM R £ 0. 78 Ab i — 45 & £k
Ly TR 17 ASHARFP SR g 4 AR5 1 284045 134>
ML TR4 5. TRES. TR 5. TR15. T 6
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2.4 HAC S AR AHE TS S B A
S AR |05 37 22 25 AR T, G
L Lo 3 4 £ 251 F 3 19 SSR 314 A FHIEEHIAT DNA FRifidg
{Eiﬁ?% SrE i, B SM0027,SM0072,SM0115 il SM0148,3% 4 %
Pl BI04 T 17 AR ARSI, I Photoshop
%@ggﬂm% CS5 X TR 475 B e 5 ks ok PR A S A7 36 B £ A B8R, Uk >
| T W X HL UK AU OB, AR PR Gel2. 0 PRt Ab
. $§§Eﬁlﬂfd S BRI B AT IR B AL B, L Marker 2000 (R AR
' e ATV H 2 B M 17 AR R 0 o A 0

(A 3) . TEBEAT A AP A E I, A X 3 X5 | 4 %A I
Feah#E4T PCR 473 , ey A , 75 2 BB B 22 Gel2. 0 H
SR G S hn R RS AT LU X, R AT 4 58 A o 1Y
(LY

0.62 0.68 0.74 (I).SO 0.86 0.92 0.98
Z % Coefficient

B2 17 Migf i UPGMA BREPRE
Fig. 2 UPGMA clustering tree of 17 Chinese wolfberry germplasm

e s N R D B B B i e it R gl

7 : M: DNA marker(2 000 bp) ;a:SM0027,b:SM0072,c: SM0115;1~17:[7]5% 1,
Note: M:DNA marker(2 000 bp) ;a: SM0027,b:SM0072,c:SM0115;1-17 : the same as table 1.
3 17 MR RIS A
Fig. 3 The fingerprint of 17 Chinese wolfberry germplasm
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BIEAAC R TR A P A7 7R ST A A EC AR I
st SR E R E MR . XTRER K
et i rp, T E AR A E S AW A TSR E WK
T HARZE S AP R T AR 7 B S B BT A ) 8 3% o
o 22 1) o DR B ADL 5 T 7 A A A 78 2 W ) 4 32 A [ i
DR YA ZEASS , AN 152 Y S 52 T 4 () A 3 85 ) 52 g . 396 o
TEENRARMATRE . MMIAT ™ KO & R A R
LUGMIACE F P R 2 5 | #E3E 7 RADAC A AR, £ E A
FOIEN DI 1T RS TE KB 7 o 23 3 50
T3 250 R L Y 1R] A

ZHTFEAIA 15 XF SSR 514t 17 MR G Y 3RS
i 109 M 4T UPGMA H2E. 1E 0. 78 A i—45 &
% Lo JeAie s R AL 5 7 B AMAC R v — 3K, i
AR B R S T R R G R R B, L
MIAC AR AL ML AT, & 200 4FRT 5| B 7 & T & 9 #
21 e, B R RE R T RAAT s S 5 BRI AT
RTEMICHEFH, 5TREMERERRZEE. T
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REA—F, NBEMLDREEN, TEFEMRLS T
F2 201401 F8 A& A BLEE S 0. 83, 5 T B M H & &
S8R AR, R B 0. 75, T 5 5 R R A LR Bk
0.82; NRIE , IXEF AR MATBR R SN AL a5, HoE R A
PR (R B TE AR A A B 46) 39 5 R AT
FRARL, PR, 7 R EFAE M AT FT RE R SRR AT 5 T B AT
HIZRSEH

B Lk SR AL AR P Bl AR R B AR
R MR Y EBEAGEE T DNA $880EE , iR 2
BEAENT RPN AR AT L FORP R BORTY . MARAE
T EE BT AR R BEAROR 2 Ak Rl A
M EZRIE. HRE B TSR, H & R 8
mLSEWBRIL REAELSTHEEELEMETY
TRMACZG T BRE  ERE T A
B . A EAAT 1R SUR B AR 3P T A AT
RYSZ A, [BREMEFRMIRICEE" KL, FE
PR —F L E S WA AT IR SRS AR IC R, B
HAEIH M RAPD M2 T T4 1 SR 50 %, Lt
A RAPD HARXH i M1 #E 4T DNA 45 SC&I 5 7
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Analysis of Genetic Diversity and Construction of Fingerprint of
Lycium bararum L. Using SSR Technology

SHAO Qian-shun' ,GAO Lei' ,NAN Xiong-xiong' , XU Mei-long” ,LI Yong-hua' , WANG Jin-xiu'
(1. Combined National and Provincial Center of Engineering and Research for Cultivation and Ultilization of Northwestem Special Economical
Forestry, Yinchuan, Ningxia 750004 ; 2. Wolfberry Engineering and Technology Research Center of State Forestry Administration, Ningxia
Forestry Institute, Yinchuan, Ningxia 750004)

Abstract ; Genetic diversity of Ningxia wolfberry series varieties and other Chinese wolfberry species/ varieties and wild
type were analyzed using Simple Repeat sequences (SSR) technology with 17 wolfberry germplasm,also their fingerprint
map was constructed for the first time. The results showed that 17 Chinese wolfberry germplasm was checked with 15
pairs of SSR primers,and 91 polymorphic loci of 109 loci were obtained, the proportion of polymorphism was 83. 4% ; the
average diversity index H of 17 germplasm was 0. 1943, the Shannon information index I was 0. 3108 ;the Nei ” s diversity

? s diversity

index H of 10 ningxia wolfberry cultivars was 0. 0962 ,the Shannon information index I was 0. 1537 ;the Nei
index H of 7 wild germplasm was 0. 2004, Shannon information index I was 0. 3130. It” s proved that the diversity of the
not cultivated wolfberry was richer than that of cultivated varieties. The fingerprint map of 17 Chinese wolfberry
germplasm was constructed with four pairs of primers. Our study laid a solid foundation for the identification of Chinese
wolfberry species and the construction of genetic map.

Keywords: Lycium bararum L. ;SSR;genetic diversity;fingerprint map
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