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Genetic Diversity of Mulberry (Morus spp.) Germplasms Based on
AP- PCR Markers
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Abstract

Mulberry is the best food for silkworm (Bombyx mori). Additionally, mulberry plant part can be used in
various commodities. Classification of mulberry plants has not been well-established and caused the complexity in
nomenclature. This study was set up to investigate the diversity of 53 mulberry accessions comprising 44 acces-
sions as cultivated mulberry and 9 accessions as wild mulberry plants based on Arbitrary Primed Polymerase Chain
Reaction (AP-PCR) fingerprint technique using 9 (17-20 bases) arbitrary primers. It was found that a total number
of 140 bands were amplified, varying from 236 to 1,885 bp. The genetic similarity coefficient was in the range of
0.6286-0.9071. The mulberry accessions can be classified into 5 groups as group 1 comprising all cultivated
mulberry accessions (divided into sub group as 1.1, 1.2 and 1.3); whereas group 2, 3, 4 and 5 comprising wild
mulberry accessions from different origins. The result also showed that the wild mulberry accessions were clearly

different from cultivated mulberry accessions.
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anugndy 0.5 vh Tagldiuezmls  anududy
1.5 % fifn 1sazars 1efidenluslud Wisy
1euADALOUIEINATHIU (100 bp DNA ladder plus)
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i nnsansnanuuanaserianguldiiethainld
A3 BUANNUANANNNWUFAIIN (DNA polymor-
phism) veevidiou 53 1edudell

Table 1 Morus spp. accessions and their collection locations used in this study.

Accession  Accession Collection Accession  Accession Collection

No. name location Ne. name location

1 Bunrod Chiang Mai 28 Saunjarin Chiang Rai

2 Buntham Chiang Mai'" 29 Phonsawan Lao P.D.R.

3 Xing Ding Chiang Mai” 32 Numprom1 Chaiyapum

4 Africanl Chiang Mai 33 Klongsaillf Nakhonratchasema
5 Africanl Chiang Mai 34 KIongsaiZ” Nakhonratchasema
6 Khunklang1 Chiang Mai 35 Klongsai3 . Nakhonratchasema
7 Khunklang? Chiang Mai 36 Klongsai4” Nakhonratchasema
8 Khunklang3 Chiang Mai 37 Japan Nakhonratchasema
9 Khunklang4 Chiang Mai 38 Vavee Nakhonratchasema
10 Khunklang5 Chiang Mai 39 Nakhonratchasema Nakhonratchasema
11 Khunklang6 Chiang Mai 40 wild hybridl v Nakhonratchasema
12 Khunklang7 Chiang Mai 41 wild hybridZ” Nakhonratchasema
13 Khunwangl Chiang Mai 42 wild hybridBU Nakhonratchasema



1
@

UAUINEAS U 36 atunAs 2551 69
Accession  Accession Collection Accession  Accession Collection

No. name location Neo. name location
14 Khunwang? Chiang Mai 43 Sesaket 2802 Sesaket
15 Pagsam! Chiang Mai 44 Kampangsan03 Sesaket
16 Pagsam2 Chiang Mai 45 Lunjeaw44 Nong Khai
17 Pagsam3 Chiang Mai 46 Chiang Mai Udonthani
18 Pagsam4 Chiang Mai 47 Pikuntong Udonthani
19 Pagsam$ Chiang Mai 48 Chumpron Udonthani
20 Pagsam6 Chiang Mai 49 Burirum60 Khon Kaen
21 Pagsam7 Chiang Mai 50 SCR 6-50 Sesaket
22 Banpangklang Chiang Mai 51 SCRM7003-175 Sesaket
23 Banthamawang  Chiang Mai 52 Sesaket33 Udonthani
24 Banmaesalongl  Chiang Rai 55 Sakonnakorn72 Sakonnakorn
25 Banmaesalong2  Chiang Rai 56 Waengpapao Chiang Rai
26 Banmaesalongnai Chiang Rai 57 Numprom?2 Chaiyapum
27 Raibunrod Chiang Rai

" wild mulberry
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APO1 (Fig. 1 A) "winswesimldiAauay poly-
morphic 108 @ (7 uay) Ad AP11 (Table 3)
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Aunitlugaaudulums “uengididueluriou 53
10dn nuh Pusumeinididuedanuuansai
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nludunnauaginnuvetaufouenlnngiu
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A o 1 v 1
Adue B umedouns 1edu 15u Tnswes APO1
(Fig. 1 A), AP03, AP05, AP06, AP08, AP09 (Fig.
1B) uag AP10 (Table 4) il maingUuuufiduie
< o o ' 2
nuandduinn Tem 3lunvesnieuaziiniu
uangafmnnAdullle s Tvaiderfumaguy
] A a X a i} v v = 1
Ardueiiavuianuuandriuios unveriion
< = [ 2 A A [ A X =
ArgiianuAadsadarsoANMIHHoUABNNETY &
" aldfenumaanaeneiugnssveaten
wazn asldmuhaduy luiluweandeniianu
- ¢ A Ada ' a
uanenain saaduw Tudlunvea aiEiaudazsiia
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Table 2 Primer sequences with total amplified AP-PCR markers obtained for 6 groups of pool

DNA in fifty-three accessions of mulberry Primer

Primer Annealing Number Size of Percent of

Primer Primer sequence 5° —p 3’ size (bp)  temperature of bands bands (bp) polymorphism

‘o) (%)
AP0l ACCAGGCGCCCTCATGAG 18 55 10 250-1450 100
AP0O3  CTCATCAACGCCACTGGGG 19 55 7 485-1520 85.71
AP04  ACTCCGCTGGCGCCGAGCC 19 55 2 400-825 0
AP05S  GGTGGGGGCGCCGTCACCAA 20 55 5 430-1325 60
APO6 CCTCTCACGCATCCCAG 17 55 5 465-1140 100
APO7  GTGCTTCCGCTCACTCA 17 55 1 795 0
APO8  AACTGGAGGCCACTGAG 17 55 7 360-1850 71.43
AP0O9  AATCCACAGCTGGTGATC 18 55 5 340-1905 80
AP10  AGCTTAGAGCCACACCC 17 55 13 290-1725 92.31
AP11  GCCGTGCTGCCTCTCAC 17 55 7 450-1180 71.43
AP12  GACATGGAGATCCACGCC 18 55 7 400-1350 100
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Table 3 Polymorphism exhibited by AP-PCR primers in fifty-three accessions of Morus spp.

Annealing Percent of

Primer Number Monomorphic Polymorphic Size of
Primer temperature polymorphism

size(bp) o of bands bands bands bands (bp)

(6)] (%)

APO1 18 55 27 - 27 100 260-1843
APO3 19 55 18 - 18 100 303-1735
APO5 20 55 11 - 11 100 236-1423
APO6 17 55 13 - 13 100 594-1885
APO8 17 55 12 - 12 100 372-1853
AP0O9 18 55 16 1 15 93.75 359-1714
AP10 17 55 17 - 17 100 350-1626
AP11 17 55 7 - 7 100 370-1031
AP12 18 55 19 1 18 94.74 246-1359

Table 4 Accession-specific bands in 11 mulberry accessions produced from 7 AP-PCR primers.

Annealing Accession Size of
Primer Primer sequence 5° —p 3’ temperature No. Accession-specific
‘o bands (bp)
AP0l  ACCAGGCGCCCTCATGAG 55 49 1843
AP03 CTCATCAACGCCACTGGGG 55 12 909
APO5  GGTGGGGGCGCCGTCACCAA 55 49 958
AP06 CCTCTCACGCATCCCAG 55 4,29 862, 1269
APO8  AACTGGAGGCCACTGAG 55 36,33 871,1710
AP09 AATCCACAGCTGGTGATC 55 2,2,18,11,32 441, 622, 850, 954, 1485

AP10  AGCTTAGAGCCACACCC 55 39 926
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Fig. 1 Electrophoresis pattern obtained with AP-PCR markers. (A) Primer APO1 (B) Primer
APO09 in fifty-three accessions. The number 1 - 57 present the number of each accession

as listed in table 1, N is negative control and M is 100 bp DNA ladder plus (Fermentus).

Allows present accession-specific bands.
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Wanzimeldsuasu NTSYSpc version 2.10p
funam “use s anumiioumatugnssu g
75 simple matching coefficient Wy wﬁauﬁy’a 53
esiuiimdstianuriiionatlugig 0.6286 - 0.9071
Taufl 166U No.10 # No.11 uag No.37 fiu No.38
e genetic similarity index (GSI) Tnd1asaiu
il @ #9 0.9071 "1 No.3 i No.34 uag No.24
1 No.36 fien GSI ¥hafumnndl _afte 0.6286 iile
theh similarity matrix ldn3iengi iedandu
1wdundoulaglsis UPGMA wuh  1nsauen

nieuthesnnnmieunugignldedietanu lag

Tangumienesnldilundulng 5 ndu Ao nqui
1,23, 4uaz 5 (Fig. 2) ldun nquil 1 fundu
flsznoudomiouiusigniiann 44 1edu Tne
nnsauteenitlungudesldon 3 nqudes Ao ngu
gouil 1.1, 1.2 uaz 1.3 Tneil 19éu No.10 #u 11
ag 37 fu 38 Wunqudesn 1.1 fanulnddama
fugnasufunni ntjuﬁ 2 Uszneudievieu
thiweifis 2 ey (No. 33 uag 34) fithinan
9.11n%84 2.UATNY "N ﬂtjuﬁ 3 Usznoumemaiouth
medle 2 1edu (No. 2 nag 3) Aifilseiahiifin
NIz nq’uﬁ 4 Usznoudigmion
gnw uveviieuthiau 3 1edu (No.40, 41 wag
42) nguit 5 Uszneudomionth 2 e Tdun
(No. 35 wag 36) Mhanan 8.1hnges 2.uA55" N

————%—
080

086

Coefficiant

Fig. 2 Dendrogram showed the relationships among fifty-three mulberry accessions from

AP-PCR fingerprint when using genetic similarity coefficient by simple matching method

and cluster analysis by UPGMA.
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