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NG, RS, MR, HRAF

L YRR EYHOREBE, HIK 4007165 2. T PR A A X Al B2 BH5E B . BT 5300115
3. VU AE 229 TARREORWEFE L, #HR 610031

WE . A A ISSR(inter-simple sequence repea) » AT ) B E M BFAW EL XA XNF 75, K3 F, AR 55,
XKF12F BE1F5 . ANF25  AEF AK2F RFUF . PEIFT AAL1FT . BEL1F, EHM3F5, &
T ARIF RF2F . s 5 MLE2SAREGFL AR RFHFT.BHES T wELFT ., XTH
15 ABMAFTABENFSLXEZ; XF5F5.RR1F5 . X215, BA4F . RR2F . RF 15, Ak 145,
RRALTABRENEGLXZ; BMNFE, XA, T EEE, AMNKBE. K15 EMNKRE, B T2, BNE
BRE.ENNEL2F BHAALE  BAZRARENFL AR, ORI HTFR; JTAENFSL XA RLG £,
YHPEMESE. GenBank ¥ AR ETORN LA FAZH SR EZNAEFTRNERRE. AME ., 772, &
HHE1L2 S5 EEETMaF AL, ERE. RATEHARERE, ESBELEI TN T REEANA.

x $# W: J%m; M SAP; ISSR(nter-simple sequence repeat) ; ¥ % %k £

FESES: S888.3 XHirERG: A XEHS: 1673 -9868(2016)07 —0030 — 06

JUVE 1987 AEXTREAR . TEL BEASE 18 N E, 41 DS HL 72 DR AT B S, R R B 241 ).
1992—1994 48 v [E R BE 27 Bt it Fh B U5 BT 15 00 B Z AR R PR 718 10 7 RILRAEY Fh BT B8 540, T
VU7 S48 T ATV SRR IR TSN, FRRXTREAMRGE 7 AN B 46 S AT R IR S AL, IR TIR 162 1.
WA 2 WHLEE, FARBIE T PR BARGL. VIR A A AR, RS R BB BR,
R KRR, KBRS 7 AR, 1 AR, WENRME IR T 78R pet .

fij BA H & 31 X [|] ISSR (inter-simple sequence repeat) & Zietkeiwitez P kK B —FEM T E
Fefl B s F AR, B R PCR BRSNS, FIHEZ YRR A D Z AR PR E TR 51,
XF 2 ASFBERCE . 7 A A SSR PN Z [ By 3L 4 Be kAT 9 3. 454 1T RAPD F1 SSR ML, H
AR R E M Z A, KW 28 HiE I RFLP, SSR,RAPD F &, AES #0722 1 3¢ T 3L N 41 9 15
B, M H e RAPD BEhnfase . I, S dm Wiyt 5 ISSR A | N AN A B 2 0E 5. ) PG 2B ol
EL RIS R A C I 1 £ & PE (Sequence-related amplified polymorphism, SRAP) #f47 1 43
B s B2 R WA HT ISSR 4341 ) 70 A L Rl R & 0 R . AR SRR TE &l 38 S T R AF 1 AS [R] 5 4546 33 1y
ZM AT, FFHINEE 2008 EAES VIR NEM BN KRR, M KESR . B R BARRE. R
g5 BRVTARSAE 5 A0 1 A2, SR ISSR ARIC T R C R, N TURM AL E MO AR MRS+
A W) BERL

@ YR HB. 2014-02-23
HAWH . PUNE BT A 2 EFT b RO BHE KI5 H (2013NZ0048).
EF A X1 ¥A989 -, L, IPERFIA, B-L#sEAE, EEMNFREEY /32K,
WAEES . A5, Rl
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1.1 & #

AR RNBCT ) P4 Ml R 2 T 5 B 5 B R ] K 2B 2008 ARTE) T PSR NI Y 5 ARl 1 ABEFR (R D).

F1 HIXRKFHFEM B BREKE
B R A BE 2 TR B ) Z& R R I ER
1 RK 35 Morus alba R b
2 56 5 5 Morus alba F8 5 B FoRr
3 N1 Morus alba BN T o
4 B35 Morus alba M H
5 XN 2 5 Morus alba T iR
6 BB 2 = Morus alba T o
7 15 Morus alba MT 5
8 B 8 = Morus alba BN T fig
9 K¥ 125 Morus alba B Bk
10 X3 75 Morus alba [Eeai] Hh B
11 Bl 5 Morus atropurpurea M kB
12 LE15 Morus alba Rl & o
13 KFE 25 Morus alba RilE o
14 KP4 Morus alba BN Tl B
15 HE 55 Morus alba RILA e Hs
16 wWih 4 5 Morus alba IR H P
17 K15 Morus alba Rl & 55
18 Ky 4 5 Morus alba A e Hs
19 W15 Morus alba B T o
20 2 14 5 Morus alba BT F 5
21 W 2 5 Morus alba AR T HR 5%
22 #%[E 9 5 Morus alba Z8 Ik 2 Fogr
23 KF 55 Morus alba BN T e B
24 Wi 4 5 Morus atropurpurea MTH B,
25 KT 15 Morus atropurpurea &k 2 Hk 5y
26 IR 14 5 Morus alba M s
27 KM 45 Morus alba KR B
28 w15 Morus alba BN T x5
29 & 45 Morus alba B[} poe
30 RARK15 Morus alba Rl & B
31 RK 25 Morus atropurpurea Rl & kB
32 KL % Morus australis Rl B B A=
33 N S Morus alba Ko & B A=
34 772 Morus atropurpurea X Morus alba MTH s
35 EHHE 125 Morus atropurpurea M Hk B
36 Wir1 % Morus cathayana BZ A= LSy
37 U ES Morus alba N T 5
38 TN 5 1 5 Morus alba |51 LiSa
39 MK IR R Morus macroura B T Li5ga
40 SRR Morus wittiorum 4 B ¥ A=
41 N Morus mongolica e AR E Ll 0
42 [ Morus mongolica var. diabolica I A B g




% 7 X B, F, S BEM&AMEE S AR ISSR 54 3

1.2 DNA REERE# M

B DNA $RECR AR gk i) CTAB(Cetyl Triethyl Ammonium Bromide, + 75 %83 = & FR AL £
P N 0,15 g M RE ST S ot d 42 B DNA 57 & RS & VR BE . ] Nanodrop 2000 #5840 SO EE 1
(FEBR A JR BB 2 | O A I A A
1.3 5|¥kRiE R iHiE

% W8 % & BF 8 H WK 2% University of British Columbia (UBC) /A &) 2006 4E 23 A (9 ISSR 51 ¥ 41 K
ISSR 7E R i BF g2 >, B 42 519, 8 LAY HE R AR A A G M. ID: 1(AG)6TA,ID: 7
(AGSYT,ID: 13(AC)8C,ID: 19(CT)6RC,ID: 25(CT)6CC,ID: 31(GT)6CG,ID: 37(GAG)4GC,ID:
2(AG)8TA,ID: 8(AG)8YC,ID: 14(AC)8YT,ID: 20(CTY6AC,ID; 26 (CT)8CC,ID: 32(GT)6CC,ID;
38(GAGT)4,1ID: 3(AG)6GC, ,ID: 9(AG)8S,ID: 15(ATT)6,ID: 21 (CT)8AC,ID; 27(CT)8RT,ID;
33(GTG)6,1D: 39(GACA)4,ID: 4(AG)6TC,ID: 10(AC)8YT,ID: 16 (CT)8G,ID: 22(CT)6TG, ID:
28(CA)Y8A,ID: 34(GTC)6,ID: 40(GCGT)4,ID: 5(AG)7TC,ID: 11(AC)6T,ID: 17(CT)6GC,ID: 23
(CT)8TG,ID: 29(CAY8RT,ID: 35(GTGC)4,1ID: 41(TG)6GT,ID: 6(AG)8 TC,ID; 12(AC)8T,ID: 18
(CT8GC,ID: 24(CT8TC,ID: 30(CGA)6GG,ID: 36(GA)6GG,ID; 42(TG)8GT. Hh R=A/G, Y=
C/T, M=A/C, K=G/T, S=C/G, W=A/T, H=A/C/T, B=C/G, T=A/C/G, D=A/G/T, N=A/
C/G/T.

FH 24~ DNA Bl XF 42 D517 3E 8, 10 5 2 IS W0 519 H T ISSR L 5.

1.4 PCR KRR 7= 4 #& il

ISSR ¥4 ) i 7 Gene Company Limited PCR X L #E47, KM EAARF R 25 pl, HAPSHR 1.0 puL
(25 ng/pL), 10 X PCR buffer 2. 0 pL, 5% 1 pL(50 ng/pl) . Mg"" 2 pL (2.5 mM), dNTPs 2 pL
(2.5 mM) | Ex-taq 0.3 pL(5 U/pL) . Al ddH, O #h % 25 pL, &5 g ¥l — i (29 20 pl). 3§75
JF 94 CHIAEM 5 min, 94 CAE M 60 s, 50 CiR Kk 40 s, 72 CHEAH 90 s, 40 MFH; 72 C I A
10 min, Q&5 R #7612 C.

PCR RN H) 4 1.5 % Biigtii ik, RSN 110 V(4 V/em, FaJE), BTk 2 30 min, R4k £ %€ (Ethidium
Bromide, EB)¥t{% 10 min, £ BIO-RAD Gel DocTM EZ Imager 2000 #E I8 i % % 48 (2£ F 1A %) 1 B id 5.
BARMNEL 2 WK, e AEH T REEN. 8 0Aa, BELZMEGMISHEA TICSR, EEEATHE
GV N
1.5 HIESH

ISR 3G A B AR, AT AL RS R TR R (W — B, A& Mid A 17, T
O IIC 0™, I RUEBURE A, 4% Nei® B9 J7% . F Popgene 32 BF A S L RN B (na ), A 505 v 3
R (ne), FERZHEMEFEE(h), Shannon’s F B8 E (D, BAHEE (D), BEHL RE. B4 ER,
il UPGMA 35 B2 Hr.

2 ER5H5H

2.1 5|¥0%iER PCR ¥ 1&

FH 2 A~ DNA #Ed R 42 D51 #EAT ik, 2E 5k 2 Bigmie 11 51 % H T ISSR 545, ID: 2(AG)
8TA,ID: 7(AG)8YT,ID: 12(AC)8T,ID: 37(GAG)4GC,ID: 5(AG)7TC,ID: 8(AG)8YC,ID: 24(CT)
8TC.ID: 42(TG)8GT,.ID: 6(AG)8 TC,ID: 10(AC)8YT,ID: 32(GT)6CC.

11 A58, 42 ASFEE, PCR L9 88 H 58 5 CHEG 4 7 0 i) AR DNA 5508 92 %, Horp 2 5519
w®EZHN 12 %, 412 55|1WEDH 6 5%, FEEALIY 8. 36 45, &K 2 200 bp. HHi 200 bp.

2.2 BESHEUERBEELSW

W5 ISSR ¥ 44 K2 W A 4 B9iE R 17, e 4 Mid M 07, JE U A I 45 B . % A popgen 32 {4t
Nei " A&7 FE K EL (na ) A 2,000 0, F R A I AL (ne) A 1.6811, N ZEEPEFEEC () R 0. 386 4,
Shannon’s {5 B4 (1) H 0. 566 5, BAEHHES (D) N 0. 178 0~0. 966 4, L HI LR BN 0. 380 4~0. 837 0.
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IR B, FAREE M, UPGMA %2, HEREE (K D.
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1 EF ISSR #E#, B#EEiE. UPGMA EXE
L AT, RBEEEAEM R R 4 3, XIF 7S R3S KRS, KSp12 %, i1 5. Xl
W25 B85 k25, ¥4 5. /MELIS RE 15 BELS, BH 115, 48695, KF2
SOV A REE 2 SRE 3 RIERS L ERES S ME A4S KOPH LS A4 SO TS R
FOEFRRLI SIS, W45, AR 25 |mP 15, I 145 I8 4 505 =30 HONE.
TOTHAE. AR, 2MNKER, L 15, MEKRZ . 772, NS AR, ERRE 125, EAR
FLBEMRFERNE 4 3.

34
3.1 BREMEBEERERX

AWFFERI R ETE 4 DRI HFEFD, BRI A R R 8 ok, W B ik &, H S &
LA TR, AHAE IR AR . 58l R IX (60°ND , m T3k pg . EIEE . SR VG E . [ A aH | M L 22
FC6°ND, FESEYH T 35 B PG A LV (23.5°S) A Al 29 9H A AR JE AN L B 2 L3k 45 (46°N-26°N,
116°-73°E) » PUIKHE ., PYMEAYP T AR, eI PE PR | 28R ik L FE AT (50°N-26"N. 0°-607E) 1
Ao, RRIEH AR AR, BAMBZ, HAMARERE M. alba var. tatarlica . I F M.
alba var. pendula . KWHZFE M. alba var. macrophylla, HIKkZFE M. alba var. venose, £ 3 M. alba
var. skeletonlana . ¥%& M. alba var. pyramidalis. €3 M. alba var. multicaulis. TEEDFEAH ENEEFZ M.
indica , TEZEEBBF F& M. rotunbiloba , TEPEEEG GV M. formosensis Bl AR > o (i N =
B UB Y TN
3.2 THRREARFEXRER

ARESHANT RRMEER 115 45, ML 15, RR2 5, BHHR 125, ZILHHEY
HHARRE R, BW)RKZ2SARABEMRE LR, TEMYE . GenBank B RZE T HEF T,
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NHEFAEF Morus alba Var. atropurpurea 000 Koidzumi ™ 6 7 4R 2851 Ry R G s AHE ST S 3 p E
T . GenBank ¥ AR R E T HRM LR
3.3 BAERMEBERMNEEERAEARRE

R 1-3 LB AR IR, B R AN R 4 3, ULPER AR AP SR R RAL T 5 BN TE]. AR
s A AR L VI, s AE 2R R M AE MR I A AR T . IRIFA R R A2 5 . BRI F
BRI A . PR DRAF RO T il APFFE R REIRR R 42 S MBI Z MRS R, AT R RZE
FCRAR RS T 0 7AW b . FR BB AR 4 SRRSO R L KR 772, BHTA R 12 5 3 DKL, L
Sl B A S FEPUPE L AR SR DT TR MR R TEA S A E A B R A .

JTVRAEIE AR . RA T SRV, VUYL, VL, WL, EEAMAET VI EiE. e, . 8. &
MR A8, AR AER. R R AR R TR SO R Y, 20 22 50 SRS A T R
R HE 7588 & X PR BCHOIR AR X B OC AR bR . BE08 . fRAF . JF HL7E 20 40 50 2 80 AR AR A 232 i 1 %
DR R AR A 5 At S0 1 380 A 1) 7 AR, T VG SR RS o o 1 35 1% 2 RE R, ARER SRS R T SRAP #EAT 3 43 7
B HIEL R EN 0. 826 4~1.000 05 MiAWFFL 84 MBI KN 0. 380 4~0. 837 0, X AJ AEJE AR 5 734
FH AR A 42 J2 AR B it s A5 A A4 ORHE T 7 04 3 A1 Y — S B A R ) J A

S 23K

(1] WA, SBa, REE. 5. T VRS 2 0CE PR [T]. 7P k. 1989, 1(1): 4—8.

(2] RIr%gs, &4k4, Ak 5, % RWEMEENUES I H#HSEHOE 1] 77 &k, 2009, 46(3): 8—14.

[3] ZIETKIEWICZ E, RAFALSKI A, LABUDA D. Genom e fngerp rin ting by sin ple sequen ce rep eat(SSR)-an Chored
Pokym Erase Chain Reaction Anp Lification [J]. Genom ics, 1994, 20(1): 176 —183.

[4] FANG D Q. ROOSE M L. Identification of Closely Related Citrus Cultivars with Inter-Sinple Sequence Repeat Markers []].
Theor Appl Genet, 1999, 95(3): 408—417.

(5] Ak 58, RIr%, BKZE, % J FHRMFFRE RS R M SRAP 087 [J]. M4l =4k, 2011, 42(4): 358—363.

[6] WEISING K H, WOLFF K, MEYER W. DNA Fingerprinting in Plants and Fungi [M]. Boca Raton: CRC Press, 1995.

[7] ARVIND K AWASTHIL, GM NAGARAJAL, GV NAIK, et al. Genetic Diversity and Relationships in Mulberry (Ge-
nus Morus) as Revealed by RAPD and ISSR Marker Assays [J]. Genetics, 2004, 5(1): 1—9,

[8] VIJAYAN K, CHATTERJEE S N. ISSR Profiling of Indian Cultivars of Mulberry (Morus spp. ) and Its Relevance to
Breeding Programs [J]. Euphytica, 2003, 131(1): 53—63.

[9] VIJAYAN K, SRIVATSAVA P P, NAIR C V, et al. Molecular Characterization and Identification of Markers Associat-
ed with Yield Traits in Mulberry Using ISSR Markers [J]. Plant Breeding, 2006 125(3): 298—301.

[10] DURAISAMY KALPANAA, SI HYUK CHOIA, TAE KI CHOIA, et al. Assessment of Genetic Diversity Among Va-
rieties of Mulberry Using RAPD and ISSR Fingerprinting [J]. Scientia Horticulturae 2012, 134(1): 79—87.

(110 BT, RA0 5 IR BHE 2R RS F REFHR (D] dbat: hERLRFERE, 2005.

[12] ZHAO Wei-guo, MIAO Xue-xia, ZANG Bo, et al. Construction of Fingerprinting and Genetic Diversity of Mulberry
Cultivars in China by ISSR Markers [J]. Acta Genetica Sinica, September, 2006, 33(9): 851—860.

[13] ®TE. % fii, Bk, % RERSRE A SR Z R HO7 5 E 2850 ISSR 204 [T, @B, 2008; 34(1) .
1—5.

[14] ZHAO Wei-guo, ZHOU Zhi-hua, MIAO Xue-xia, et al. A Comparison of Genetic Variation Among Wild and Cultivated
Morus Species ( Moraceae: Morus) as Revealed by ISSR and SSR Markers [ J]. Biodiversity and Conservation, 2007,
16(2) . 275—290.

(157 # 5,9k ., BILE, 4. 24 2~ F (Morus alba L. ) 05 5 Fh i i85 Z R0 (1], &AL RL2#. 2008, 34(2) .
302—306.

[16] HUHisH. 4R E 2RS0T R O R B (D], #UL. TLARHE RS, 2010.

(171 3k Ak, 2 5, 245K, . HT ISSR ARic (0 B N i U8 R b7 A ast 2 2 & 40 [T, MY RIS AR 5241\,
2010, 19(2). 21—27.

(18] 3k Ak, BRfem, ® B3, 55, ILWVE4A R HO7 B Flst (e Z R0 ISSR 2087 [T, TEOR AR, 2012, 40(2) : 24—27.

(190 wymmmi, 5K Ak, X0 A1, 4. FI A ISSR FRIC X 93 137 A< S M fh B3 5% 08 09 38t % Z RE L 40 B [T, R 3, 2011,



6 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 38 %

37(6): 969—977.

[20] GAO Li-li, ZHANG Lin, PAN Yi-le. Analysis of Genetic Relationship of 64 Local Varieties of Morus atropurpurea
Roxb. in Guangdong Based on ISSR Marker [J]. Agricultural Science & Technology, 2011, 12(7): 966 —970.

[21] NEI M. Unbiased Measures of Genetic Identity and Genetic Distance [J]. Genetics, 1978, 89(1): 583—590.

[22] BR1D5. RIBRGHU5 (D] B gl R, 2010,

(23] hEFBE D MY EmEZ S 2. PEMEYE 23 BE 00 (M. 650 Blod i, 1998.

[24] KOIDZUMI G. Taxonomy and phytogeography of Morus [J]. Bulletin of Sericultural Experimental Station (Tokyo),
1917, 23(3): 1—62.

The ISSR Analysis of Genetic Diversity among
Guangxi Mulberry Varieties

LIU Ling's, SHEN Xi-tong', ZHU Fang-rong”, QIU Chang-yu',
FAN Xiao-min®’, CHEN Xiang-ping®, KE Hao-tian’, CHEN Ren-fang'

1. School of Biotechnology s Southwestern University s Chongqing 400716 , China ;
2. Sericulture Sciences Academy of Guangxi Zhuang Autonomous Region s Nanning 530011, China ;

3. Silk Engineering Technology Research Center of Sichuan Province , Chengdu 610031, China

Abstract: ISSR was used to analyze the genetic relationship among mulberry varieties from Guangxi Prov-
ince. The study had shown that there were four groups of mulberry species had closer genetic relationship.
The first group includes Liu xu NO. 7, Ling tai NO. 3, Gong tong NO. 5, Da si NO. 12, Chi tang NO. 1,
Liu xu NO. 2, Na xue NO. 8, Na chen NO. 2, Na xue NO. 14, Xiao dong NO. 1, Ban chao NO. 1, Feng
wu NO. 1, Yong xin NO. 3, Yong xin NO. 11, Gong tong NO. 9, Tai ping NO. 2, Sha you NO. 4 and Ban
tun che NO. 2. There were 5 kinds of mulberry varieties in the second group, they were Da si te hao, Feng
wu NO. 5, Chi tang NO. 4, Tai ping xin NO. 1, Gong cheng NO. 4. The third group was composed of Da
si NO. 5, Ling tai NO. 1, Gong jiang NO. 1, Wei sheng NO. 4, Ling tai NO. 2, Ban luo NO. 1, Na lou
NO. 14, Gong tong NO. 4. The fourth group includes Qin zhou sang, Da Xin bai sang, Guang Xi ji sang.,
Quan zhou chang sui sang, Huan jiang NO. 1, Qin zhou chang guo sang, Gui NO. 772, Wei zhou dao bai
sang, Yong xin jing sang NO. 12, Long lin gui sang, Long lin meng sang. The other result was that Morus
alba is large genetic variation. Morus atropurpurea had close relationship with the Morus alba , which sup-
ported a fact that Morus atropurpurea was a variety of Morus alba in Flora China and GenBank. The ge-
netic background between wild mulberry species and cultivated mulberry was different. The genetic back-
ground among Qinzhou sang, Gui NO. 772, Yongxin jingsang NO. 12 tended to wild mulberry, they had
some advantages, for example, resistance, the characteristics should be used in hybrid breeding.

Key words: Guangxi; mulberry varieties; ISSR(inter-simple sequence repeat) ; genetic relationship
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