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Phylogenetic Relationships of Morus Species on the Basis of RAPD
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Department of Sericulture and Entomology, NIAST, RDA, Suwon 441-100, Korea

ABSTRACT

Phylogenetic relationships among mulberry varieties (Morus species) were analyzed on the basis of RAPD in order to
identify the possibility of classification for the species. Polymorphisms under RAPD method were compared among 41
mulberry varieties. From the results of RAPD for 41 mulberry varieties by use of 30 different primers, 151 polymorphic
bands were formed out of 201 ones. Under the dendrogram based on cluster analysis with the polymorphic bands, the
varieties were classified into 7 groups including two large and five small ones on 0.747 value of genetic similarity coef-
ficient. In the large groups 19 and 16 varieties were belong to group I and III, respectively. On the other hand, relatively
high genetic similarity was shown among the varieties belonging to the group I, II and III. While, relatively low sim-
ilarity were done between them in the group IV-VI and the other groups, and Mohusang in the group VII showed the
lowest phylogenetic relationship with the other varieties.
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Table 1. List of Morus species used for RAPD analysis

Variety AN % Variety AN
Morus alba L. Morus bombycis K.
Backasipmunja 23 Hoijinshipdo 1
Buguisang 8 Jajosaeng 20
Bulance 10 Julgogjosaeng 2
Buyungsang 6 Milsungppong 37
Chungilppong 38 Orangchijosaeng 11
Josaenghongpisang 14 Shinkwangppong 29
Juckasipmunja 21 Ssarigol 1I 41
Kaeryangppong 40 Subongppong 33
Mujeonsipmunja 13 Morus Lhou (SER) K.
Sangilppong 35 Busangwhan 19
Shinilppong 39 Dearyukppong 32
Sugyeppong 30 Hyungsang 3
Suwonppong 31 Jungyasang 22
Yungchijosaeng 18 Kugsang No. 14 17
Morus bombycis K. Kugsang No. 15 9
Amroidaeyup 12 Kugsang No. 16 7
Bulkuksang 25 Kugsang No. 20 16
Busangkeum 4 Kugsang No.21 34
Chungeunsipmunja 28 Yulbon 26
Chungolppong 36 Morus tiliaefolia
Daejosaeng 24  MAKINO
Huihag 5 Mohusang 27

AN means accession number.
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2. Genomic DNA £2|

NE AFH3 el W2 JARLZ FE PFAR
Aol A} wlAIgt a2 w3t o8-, Promega Wizard
Genomic DNA Purification KitZ o]-&3}e] He]slgict.

3. Random primer

Random arbitrary 10-mer primer:= BioneerA}2] primer
1-837}415 screeningdle} band W& eFAto] F3st 3070E
At o] gsld=d), 7+ primers2] W39} sequences ¥

29} 7},

4. DNA 22|, PCR 39| 7|2=x=H

RAPD ¥H5-8-4-2 template DNA 30ng, primers= 30
pmoles 10 mM Tris-HCl(pH 9.0), 40nM KCI, 1.5mM
MgCl,, 250 uM dNTP(dATP, dCTP, dGTP, dTTP) ¥
1.0 unit Taq DNA polymerase® 912 F ukg-g-o
S 20 pl2 3T

TaKaRa PCR Thermal cycler MPS- ©]83}e] %3 DNA
HAL 913 95°CellM 5EZF, I F cycledllA] DNA WA
2 95°CollA] 90%, annealing> 35°ColA] 60% ¥ DNA
AL 72°CAlM 902 R 45 cycledS Aldslgon] HE
DNA 442 72°CellA] 30022 3odct.
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Table 2. Nucleotide sequences and GC contents of random
primers selected for RAPD analysis of Morus species

Priners Nucleotide sequences GC ((‘:]ZI)Itent
Bioneer #02 5" CAA TCG CCG T 3 60
#03 5" AGG GGT CTT G 3' 60
#04 5" TCG GCG ATA G 3 60
#05 5" GAA ACG GGT G 3 60
#09 5" GGG TAA CGC C 3 70
#11 5" GTG ATC GCA G 3 60
#12 5" TAC AAC GAG G 3' 50
#13 5" GTT TCG CTC C 3' 60
#14 5" TGG ATT GGT C 3 50
#18 5" TAC CTA AGC G 3 50
#19 5" GTC CAC ACG G ¥ 70
#20 5" GAT CAT AGC G 3' 50
#22 5" GGT ACT CCA C 3 60
#24 5" TGA CGC GCT C 3 70
#25 5 CTG GCG GCT G ¥ 70
#38 5" GGT CCC TGA C 3' 70
#39 5" ATA CGG CGT C 3 60
#45 5' CAA ACG TCG G 3 60
#46 5" TTC CCG GAG C 3 70
#53 5" GGA AGC AGC T 3 60
#57 5" GAG CTA TGG C 3 60
#60 5' CAC AGT GAG C 3 60
#61 5 GACCGC TTIG T 3 60
#64 5" CCA CTC ACC G 3 70
#65 5 ACCGCCTGC T 3 70
#67 5" GTA GAC CCG T 3 60
#70 5" GCC ACT CGA A 3 60
#71 5 AGG GTTCGG T 3 60
#72 5" CTT AGG GCA C 3 60
#74 5" CCT CTG ACT G 3 60
5. HI|9S

Z} primer HE PCR ¥Hgo] ¥4 F 1.2% agarose gel
AA 100 VE 2587 A8t A7193F buffers 0.5%
TAE bufferg ©]-83led 1.2% agrose gelol|A 100 VE 25
7+ A719353815dH

H7]e3E0] Bt F gel® EtBr(0.5 ug/mh=
3 ¥ 2742 2493ke] DNA band FAHS

Gel “olA Yebd bandE
binary system2= code®}3}e] band7} 9l 1, gl2H 0
22 39}, frd @A 242 NTSYS(Numerical Taxnomy
and Multivariate Analysis System)computer Program2]
UPGMA(Unweighted Pair-Group Method with Arithmetic
average) clustering 491 (Rohlf, 1989)2.2 Alx)sja] o
oy, 7 AZZF ERE dendrograme 2HAd st
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Fig. 1. RAPD profiles generated by primer Bioneer #46 with forty
one mulberry varieties. Refer to table 2 for accession number. M1:
A DNA/EcoR HHindlll marker.
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Fig. 2. Dendrogram of phylogenetig relationships based on gluster
analysis with polymorphic bands among forty one mulberry
varieties. The numbers are phylogenetic similarity cogfficients.
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