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Analysis of Wolfberry ( Lycium L. ) in Gansu by RAPD

CHEN Gang et al  ( College of Pharmacy, Lanzhou University, Lanzhou, Gansu 730000 )

Abstract [ Objective] To study the genetic relationship among species in Lycium L. of Gansu Province. [ Method] The genomic DNA was
extracted from Lycium L. in Gansu Province and its polymorphism and genetic relationship were analyzed by RAPD and UPGMA cluster meth-
od. [Result] 28 primers were screened from 80 random primers of 10 bases for RAPD analysis of 6 samples. By using 28 primers, a total of
171 bands were obtained and 118(69.0% ) showed polymorphism. The genetic similarity coefficients were between 0. 39 and 0. 70 and the av-
erage value was 0.59. [ Conclusion] Cluster analysis indicated that the closer relationship was between L. chinense Mill. and L. dasystemum
Pojark. , Lycium barbarum L. , L. chinese Mill. var. potaninii( Pojark. ) A. M. Lu and L. trunicatum Y. C. Wang were clustered together. L. ru-

thenicum Murr. is highly divergent from other species.
Key words  Lycium L. ; RAPD; DNA fingerprint; Cluster analysis

Fifd R AFH(Solanaceae ) HIALJ& ( Lycium L. ) Z4-H &0t
HEARJE—Fh B SR 25 J AL, HEmh R AR K AT A2
2010 JiR2h Ml 1 T B AMIAL (Lycium barbarum 1. ) BT
BRSSP 25 MAL T (Lycii Fructus) (925 30 5 fl 3Rk b
FE AL ( Lycium chinense Mill. ) F1°7° B AIAC B TR B g v
it B (Lycii Cortex) (U2 iR o ADAC T o ) 247
ORI AR 28 ( Lycium barbarum polysaccharides , LBP) X} A
PRI EA G VR R, AT REAR LA 25 1, By 1R sk RE S kck AL
A 0T 2 ) 1 5, T ERIEE 55 UL PR A S, T s bk
CEL 240 L P R 42 T 5 S e SRR TT A R IR . 4 MIRC 20
B A £ i B — R R BRI AR TR R L A AT B
CIN=9is I Ui IR SIS S e i el R RTINS 5
3 A f g Gk A T A A 4 i R 24 40 A A 80 A
b L E S A T Bl 3 SRR 10 AN B Rl
SO T T B I CHOR SRS e e AP A S AR
by DX, JE AR BRI 1 B X B v e SO TR T 5
XA 2 o AR ALY, MIRL 2 R A SR A,
B R G, — R T I SR AR AR 5 00 B S U
RIS HUAC 2GR BRI R — BR85S R Ak 7 30, AT
T MR A 58 8 1 FR G0 5%, 25 M RC T8 b 24 B 1 4 ) st
B R RIRP BT PSR I S T B i) PRI

DNA BENLY 14 2 854 53 BT £ R (RAPD, Randomly Am-
plified Polymorphic DNA) J& DNA 43 F#ric £ R (5 Fr DNA
TREAA) 1y — T, AT HH 73 HrAE ) DNA (9 27850k, $0 i 4F

TEEBN HRI(1987 - ), B, TEHENAMERARLE, LT E: A
G E % £ 5 I LA A AR, E-mail: chengangl1 98703 @
gmail. com, = BIRAFH, A%, AL A FIF,AFH AHY
TR I L L 4245 AAE R, E-mail ; mazhigang@ lzu. edu. cn,

s 2012-12-27

A9 DNA $3ic, 7£ DNA 50 F /Kb % AE Y , (45 Fh it ¢
TR 8 IR T AR 2 2 47K, DT o IR 2 A 4 TR
TR 25 b LA — BT 25 1 45 245 R iy S 504 e vy PRI X
RAPD EAT BEAERRT . BUASEAR Ity DNA A i D AR,
B2 T U5 o S R AL 2 REvE AT 2 B
T HREEN 1 6 A it @ AE Y i) RAPD £
ASYES AT E , FIH RAPD S3FARic B AR % e HOR Hfd
JRFEY) AR 53 2R, 0 HoR GO R AT 400, LU A
e T AR ) T R R G T B S
1 #R5F®
1.1 ##
L1 YRR, DAARAC O A 3 BURE PR 2 DNA
Mt R B H R 25 b DX B A A A AR AR (3 1), RIF A
fEHER AT, R

F1 6 o H R AFRMKIE

4 #FR IR FEHAE

1 R ISl ENGCYISE VI
2 JeTrHte B HESE I THERE

3 AL fIS i1 (e Rk

4 R = 13 ~4

5 TR 22 2 R

6 SRR S REERG

1.1.2  KX¥]55/%), Golden Easy PCR System Iy H K AR
R (Ab50) A B2 A5 10 S RENLS | 0 H AR TAE
Y T REAFR /N 7] ; Agarose ( Biowest ) ; GoldenView [ 75 4% iR 4 {1,
FIA H A R FRHE A R A

1.1.3  {X28i% 45, PCR {¥% (MyCycler™ Thermal Cycler, BIO
—RAD, Inc,USA) ; 5 3k{ ( Tanon™ EPS 300 %I, I 13 REERH
AR ) 5 H kAl (BI29 — DYCP - 31DN %1, Jp 5 5 —1%



1460 G e

2817 s 4H LB BE (Y ( QITAGEN™ Tissue Lyserll, Inc, GER) ;
Thermo Scientific Heraeus Biofuge Primo R 52 .0>#/L ; Tanon
—4200SF EERE K115 73 T 2 ¢ ; BIOER MB — 102 7277 L {8 if
Bt

1.2 7

1.2.1  MyfcBERIZH DNA B4 BCS A . ] CTAB (17548
Bk = BRIR AL B ) YA R i SR R DR 4 S DNA 43 Bl PR B VR
BAFRIAIACIE A 0.5 g, FHEHSUWIRE AL RS A, A 700
f¥) 2 x CTAB[0. 1 mol/L Tris-HCI (pH 8.0),2.5 mol/L NaCl,
0.02 mol/L. EDTA (pH 8.0),2% CTAB,2% PVP ] £l , T
65 CoORHE BN 1 h, ) S LU IMASHARFR AT - 5+
JEEE(24:1) 1R 4], % 10 min, 4 °CF 12 000 r/min Z.0> 10
min, W3, Bl — U A 350 pl NaCl (5 mol/L) Al
=20 CHRAFRY ST EE 400 pl, 225 T - 20 CUkAE Pt
€2 h; 12 000 r/min B> 10 min, 5 1] UL ZR DNA UUIE,
FH 1T ml 75% ZREBE 2 Ya KT, T JE I 50wl TE[10
mol/L Tris-HCI(pH 8.0) ,0. 01 mol/L Na,-EDTA(pH 8.0) ]}&
fifto FH 0. 8% Byt REWEEEIE LUK AT T DNA HEFTRN , 254
BFAT ILEG A — 20 CUKAR IRA7 4 o

1.2.2 PCR § 3% KA, PCR 44 1A 5 (25 pl) : BERR
DNA 1 wl,5|#HE 0.35 wmol/L, Tag DNA A& 1 U,2 x
Reaction Mix 12 pl,ddH,0 #h5F, PCR JZ W A2 /¥ .94 C AL
5 min;94 C7Z8E 1 min,35 “CiE K 1 min,72 °C ZE{# 2 min,
45 NMEFR ;72 CHEM 10 min,4 CLRAF, P H" PRI 1.5%
BRI WHBE K H UK 43 9, Tanon — 4200SF & it KR 73 R 458
AR,

1.2.3  RAPD 5|9k, BA5I1WAELE 2 DRIUHIAL DNA
BN EAT RAPD 5 ¥y i ik, 451 91 2 W, 7 9 i
1. 5% Bl HEEIE HL VKA I , B IR 19 25 B2 R i R
OGIE7/

1.2.4  ZKiFgeit 5500, Soity 3G i 5 8, S HUr
HTE 100 ~ 1 000 bp ) DNA 2577 4 4> S5 o — it
i i, 154 H% 0/1 RGeic sk, MR B o & A 454 ic hy
‘17, TIE 07, B EE ] NTsys2. 10e B0 E T AR (L1
TR I, B AR X B HE A4 F- 19 2 (un-
weighted pair — group method with arithmetic mean, UPGMA ) }4J
HERIARIEL

2 BHBREHW

2.1 EFEDNARERN LI AESH CTAB LAl
Y OHE, FEIIA -20 CHRAFIN ST INBERT A 350 wl 1Y
NaCl(5 mol/L) ¥, fff DNA #5424 7543 L 3E I By 1 H WA,
H P 1 AT, ek R A 3 Y DNAHE PR AR T B, A< 0
Rt B A (18 1B) |, PRI 4 2 MO 5 43 31 1) DNA
HE1T RAPD 4347,

2.2 FEFEHNSEME  ZUES 80 &5 L 28
SIS THIFLE A RAPD 51428 S5 HI7E 6 b i rp 3y
171 5507 Horh 118 25 i 2 AR 2ty , 2 28 2kl L il ik
69. 0% ,F-HHAG 1WA 6. 1 25 Fl 4.2 25 225 M0 s A )

A B
A Dy CTAB SRERIRAUHIAC DNA A BE I HL KR I 25 55 B Oy
B CTAB 42 UM AT DNA B 5B H KR 45 21 51 ~ 6
AR R
E1 Mo EEH DNA BikEiE
SV 1G 10 SA BOM Z2 A RO 22 A BOR, 7 A 23S
PR EUR Z 51 SIT1, 7724 T 8 JR 238 3 2kl (&
2) 57 A AR D Y S28 T S125,4X 3 S, AL
ik 100% , Feflh 22.22% , R 551 238504 2 ~8
4,53 FHR/IME 100 ~ 1 000 bp Z[H] (£ 2) .
M 1 2 3 4 5 6 M 1 2 3 4 5 6

S| SITIA O AATAR LG8 45 R 51 ApSAU ST o Mte it ey B R

M OARRES TR ~6 NS
2 5|4 S171 Fa 8215 3¢ 6 4 HAT FhE#4 4189 RAPD 418 & &
F2 28 K543 6 MR IEER

oy OB ZEE ZERR]__ B AN
T w0 S e s
S2 4 2 50.00 S171 9 8 88.89
S6 4 3 75.00 S183 6 5 83.33
S7 5 2 40.00 S195 9 7 77.77
S8 6 5 83.33 S206 7 3 42.86
S10 5 3 60.00 S215 6 3 50.00
S21 9 2 22.22 S218 8 7 87.50
S22 4 2 50.00 S230 8 7 87.50
S24 5 2 40.00 S251 4 4 100. 00
S26 7 6 85.71 S317 6 5 83.33
S28 3 2 66. 66 S337 4 3 75.00
S36 8 6 75.00 S350 8 7 87.50
40 4 2 50.00 S356 9 6 66. 66
S125 3 3 100. 00 S367 9 4 44. 44
S155 7 6 85.71 S374 4 3 75.00
B 171 118 69.00 Sy 6.1 4.2 69.00

2.3 RESWER  FIHI NTsys2. 10e FAFHEA R Fh 5
[ AR A4 AR, 2R 80, PR A0 35 A5 A (L R B8R ) UPGMA SR 2%
TrER BT R BT PR T RSSO0, A5 SR A Bk 6 Firkfy
FC IR AR Bl 2 B07E 0. 39 ~0. 70 22 Ja], F-H{E K 0. 59,
Horp 7 F AL ( Lycium barbarum 1. ) A E #) AL ( L. chinese
Mill. ) 2z [ AR R 22 Bt/ AR 0. 39, 3R 4% K R it ; T 2



41 %4

W ORI At B AL 6 RAPD 547 1461

MACHNIL ITAR AL [ L. chinese Mill. var. potaninii ( Pojark. ) A. M.
Lu ) 2 PRI RECR K 5 0.70, 406 RELE . IEKZS
F(E2)AFEH, LLRE N 0. 56 R 43F,6 X #uAcFh 541k
AR 3 25 1 280 T BAAL AL 7 MIAC FECE A A (L.
trunlcatum Y. C. Wang) ; 55 2 2§y B8 B4 47 ( L. ruthenicum
Murr. ) ;555 3 28 Sy v [ 4y FC BT 8540 #C (L. dasystemum Po-
jark. ) o RAPD Z3FAric iR KE R SR IE & KA
AL, B ] OC F 4 73T 2

B
dFH
[ T EAM

ER Ak

—# ik

T

0. 46 0. 53 0.59 0. 66 0.72
Fadobbk A 4%

E3 6 BHieHRNRES TSR
3 Zit5itie

DNA I 2 5 i RAPD iR 56 45 i B N K 22
— B ZAR G0 R T AL CTAB L2 BUMy AL i B 9 4
LN DNA, % FH FHAR i A DNA (9 $ U7 5 5 3
DNA (Al 221 MiZ iR B 7E e DNA i, 760 A 5
PIEEM R I AGE B 5 mol/L NaCl #9, AU T DNA
PIDTIE R, )i/ T 4% W B, A 210 1) DNA 4B &, 58
B (E ), K s 41 DNA HF PCR, =¥
SR TAESE CTAB B, HACH B M. 3R 56 7 i S i
Jr B T RS, ZH B — YK e 22 T] L S
i 80 43, AR K R PR U M 4L SURE A DNA B, 2 %1%
T, AR R TARRCR.

RIEMEER R 6 Dyt RS b Rt rh 7 S AL ALy
A AR A 25 M A 5 2R 30T 5 vl R A A R SR A AL SR A
L SR RC 5 A Aol R () AL B B R . BT AR SR ARG L T
HFe 5 AR B9 3 256 RAEAE S 26 B %K
% RAPD 43 FHRiC A RISEE R migeis . %IR58 A 80 £5pil
PL5 1y i i i 128 253 FH T M AC RAPD 3 it i 5 1 47, (5

XU G| Py AE A I A R b A 25 BRSP4l LE 9

22.22% ~100.00% o KR53 | WIAEA ) 5 6] 4 14 114 1) 2%

W2EFEUIN, AR5 1 Wil s 4 R 2 Bp B X 73 JF .

AT 2 BT 0 e 1 P 5 | B B AN, SRS

SIYPEE A E R I A5 R R . RAPD

Xof R A5 A 43R, by 32 B0 45 Tl 2R s, A S AR 1)

FE R (PCR A4 18 250 E IR ZH A B2 2 PR A5, TR I3

R PER S L H RIS E R T AR BT LU

RAPD R A HIEI DNA S FHECIIESMT M T4

B PR B RN MR OC R TSI H T RA RN 7

ez BIGEIE RAPD SMTH AR H A A

PIRIRNSERI RGO R AT THITSE , I e B L R & b T

VERITT A B

Sk

[1] EZz A2 hEZG— S]. dugt. rhEEEZRE R, 2010:
232 —-234.

(2] J58HE, T/, HBETT. Mt 22 e SR I T]. EE25 5
12,2004 ,23(7) ;484 —485.

[3] EVZE, 2258, AN, 5. MfC2g M EH R IR ], L2RRillRlE,
2008,36(30) ;13213 - 13214.

[4] DONG H F,REN Y L. Analysis on Chemical Compositions in Chinese
Wolfberry from Different Producing Areas [ J ]. Agricultural Science &
Technology ,2012,,13(9) : 1870 - 1872.

[5] B2 ERIRCERI I M1/ AT 1 AR
Hihrd:,1999 .3 - 10.

(6] Z== RT3, WIEHL, 5. Mt MEst E 2R AFLP 347 )], e
25 2011 ,42(4) :770 =773.

[7] 2%, 2024, 2255 M. DNA BN B2 A R e E o2k
SRR . 2GR 2002, 18(3) 48 4.

[8] DENG LQ,ZHANG K,HUANG K F,et al. RAPD analysis for genetic di-
versity of nineteen common and tartary buckwheat varieties[ J ]. Agricultur-
al Science & Technology ,2011,12(1) :65 —69.

[9] MEI Z Q,LI C H,GONG S. RAPD Analysis of Litchi chinensis Sonn. from
Different Origins of China[ J]. Agricultural Science & Technology,2012,13
(1) :64 —67.

[10] FEA, 0 , EHHORE. AT DNA REFREOS IR AL ] 2ol

ARl ,2009,37(15) :6872,6875.

[11] e, Ry iRE%, 55, rhERIC IR [T ]. 25 SR
iF33,2011,2(5) .1 -3,50.

[12] #E, Bk, RAPD SR N HAEEMIRI R HIR LT ] A=PHoR
W, 2010(5) ;74 - 77.

[13] YIN X L,FANG K T,LIANG Y Z,et al. Assessing phylogenetic relation-
ships of Lycium samples using RAPD and entropy theory[ J]. Acta Phar-
macologica Sinica,2005,26(10) ;1217 —1224.

[14] SI B B,WANG Z. Identification of No. 1 and Male Sterility of Lycium bar-

barum L. by 1SSR — PCR Molecular Marker Technique [ J ]. Medicinal
Plant,2011,2(3) :17 - 18.

(L35 1448 W)

[10] XU F,PALMER A E, YAVER D S, et al. Targeted Mutations in a
Trametes villosa Laccase Axial perturbations of the T1 copper[ J]. The
Journal of Biological Chemistry,1999,27(18) :12372 —12375.

[11] AHN M Y,ZIMMERMAN A R,MARTINEZ C E et al. Characteristics of
Trametes villosa laccase adsorbed on aluminum hydroxide [ J]. Enzyme
and Microbial Technology,2007,41(1) ;141 —148.

[12] SR, AR, PLACKETT - BURMAN 45-HRON R A k2T 5%
FLERA B ARk T ] B T RHRE ,2011,32(9) 1223 - 226.

[13] EIE 6, Bl Bt B R SRR TRER I M. A5t A5 Tl
HHzkE,2002.:225 - 240.

[14] NILADEVI K N,SUKUMARAN R K,JACOB N, et al. Optimization of lac-
case production from a novel strain-Streptomyces psammoticus using re-
sponse surface methodology[ J ]. Microbiological Research,2009,164(1):
105 - 113.

[15] LIU L. H,LIN Z W,ZHENG T et al. Fermentation optimization and char-
acterization of the laccase from Pleurotus ostreatus strain 10969 J]. En-

zyme and Microbial Technology,2009,,44(6/7) 426 —433.



