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RFLP Analysis of Silkworms for DNA Polymorphism
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Abstract

DNA restriction fragment length polymorphisms(RFLPs) were used for the classification
of 22 leading silkworm races and wild silkworm, Bombyx mandarina. A gencmic DNA
library from silkworm was partially constructed and was prescreened to evaluate the se-
lected DNA probes. Three DNA probes (SP1-13, SP1-28, 10-42) were selected to determine
the polymorphism between silkworm races. As a result, high polymorphism with the probe
SP1-28, moderate polymorphism with SP1-13 and monomorphism with 10-42 were obse-

rbed.
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Fig. 1. Agarose gel analysis of posterior sifkgland DNA
isolated from 5th instar Bombyx larvae. Uncdigested
genomic DNAs extracted from the Japanese silkworm
strains were subjected to electrophoresis in 0.6% aga-
rose gel buffered with 0.04 M TAE, pH 8.0 and stained
with ethidium bromide(1 ug/mi). Lanes from 1 to 17
cornitained the genomic DNAs from JAM 113 JAM
119, JAM 121, JAM 123, JAM 125, JAM 127, JAM
129, JAM 131, JAM 133 JS 117 and 6.3 respec-
tively. Hindlll digested bacterophage . DNAs (lane M)
were used as molecular weight markers.

2.7. Enzyme screening

A=l probeol] HgE A W= 4 L polymor-
phism& Vel AAG Ata LS
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A 25 2270 95 2 Yol 9] genomic DNA
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ug), A 71ed538}od positively charged nylon mem-
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UV—crosslinker2 DNAE membranee)] 3 A)7] 1
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prehybridizationA] Zc}. prehybridizationA] 7! ¥ &
H-g el ¥elT 95Tl 4 107k d#2|gt dena-
tured DNA probeZ- 10 ml9hybridizion-§-< 3} 3H4)
68Tl 4] 12A]7} o)A} hybridization &tgic}. Hybri-
dization-2 20X SSC, 10% blocking reagent (Boeh-
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Fig. 2. Evaluation of several restriction enzymes which
digest the Bombyx DNA to completion with the cor-
responding enzymes. The DNAs extracted from the
sitkworm strain., C, were used for the evaluaction 1;
Scal, 2:Xbal. 3:Hindlll, 4:EcoRV, 5:Sau3A 6:0ral, 7:
BamHI, 8;Bgill. 9,Bglll, 10:EcoRl, 11:Pstl, 12; undi
gested Bombyx genomic DNA, M:marker.

Fig. 3. E.coli cells transformed with recombinant pUC
18-Bombyx DNA.

ringer Mannheim it #3), 10% N-laurylsarcosine,
10% SDS<e] 27| A gd3lelom 124]7F o]} uk-5-
%)= membrane-S high stringency(68C, 0.1X
SSC, 0.1% SDS)el| A A=stadck A" 2 X-ray
filmel] 24)2F o] XA FTh
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Fig. 4. A) Fach plasmid DNA from sitkworm clones
was digested with EcoRWand separated by
0.8% agarose gel electrophoresis.
B) Southern blot analysis of the insert DNA
with tota genomec DNA labeled by the
DIG-system.
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Fig. 5. Selection of several clones to detect polymor-
phism. One ug of recombinant plasmid DNA was di-
gested with EcoRl and analyzed by 0.8% agarose gel
electrophoresis.
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Fo 2 wHA)7|ar oJ7jefl Scal, Xbal, Hind III,
EcoRV, Sau 3A, Dral, BamHI, Bglll, Bgll, EcoRI,
Pstl 5- 117}%] #|gt& 45 DNA 1ug o 10 units
#2]gt A3z} Xbal, HindIll, EcoRl S°] t}Z en-

Pst | Hindil  Xbal EcoRI1 BamHl
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Fig. 6. Restriction patterns of silkworm DNAs. Genomic
DNAs from 4 silkworm strains were cut with Pstl, Hi-
ndlll, Xbal, EcoRl or BamHI and separated by 0.8%
agarose gel electrophoresis. Fractionated DNA frag-
ments were blotted for the hybridization with SP1-13
probe. Lanes 1 through 4 contained the restricted
DNAs from JAM 121, JAM 122, JAM 121 XJAM 123,
and Bombyx mandarina, respectively.
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Fig. 7. Southern blot analysis between silkworn strains.
Five pg of DNA was digested with EcoRl restriction
enzyme and fractionated on 0.8% agarose gel elect-
rophoresis. Probe for the hybridization test were SP1-
13. Polymorphic bands are indicated by arrows. Lanes
fron 1 to 22 contained the restricted DNAs from JAM
113 JAM 119, JAM 121, JAM 123, JAM 125, JAM
127, JAM 128, JAM 131, JAM 133 JS 111, 63.
JAM 114, JAM 120, JAM 122, JAM 124, JAM 126,
JAM 128, JAM 130 JAM 132, JAM 134, CS 120,
6.8, respectively.
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Fig. 8. Southern blot analysis between silkworn strains.
Five ug of DNA was digested with Xbal restriction en-
zyme and fractionated on 0.8% agarose gel electro-
phoresis. Probe for the hybridization test was SP1-28.
Polymorphic bands are restrited DNAs from JAM 1173,
JAM 118, JAM 121, JAM 123, JAM 125, JAM 127,
JAM 129, JAM 131. JAM 133 JS 111. JAM 174
JAM 120, JAM 122, JAM 124, JAM 126, JAM 128,
JAM 130, JAM 132, JAM 134, CS 120 and Bombyx
mandarina, respectively.

probez} H g 3je} 2} shlshte] cloned EF
t} Southern hybridization .2 ZA3tche 7L 4]

Table 1. Screening of Bombyx random probes const-
ructed from the J111 genomic DNA.

Name of random probe Insert size Copy No.
SP1-10 =1 Kb S/L
SP1-13 =3 Kb S/L
SP1-14 =15 Kb H
SP1-17 =05 Kb H
SP1-20 =1.3/03 Kb H
SP1-21 =23 Kb H
SP1-22 =3 Kb S/L
SP1-23 =15 Kb M
SP1-24 =15 Kb S/L
SP1-28 =18/05Kb S/L
SP1-29 =1Kb S/L
SP1-37 =05Kb M
SP1-40 =13 Kb H
SP1-52 =13 Kb H
SP1-56 =2.0/05Kb H
SP1-66 =05Kb S/L

H, highly repetitive DNA sequence; M, moderately re-
petitive DNA sequence; S/L, Single/low copy DNA se-
quence
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HLe Agsledch & HindlllE #2lgk oF 2Kb~3
KbA = 2] genomic DNA7} %35l agarose gel-&
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probe2} Southern hybridization s}¢it}. Hybridi-
zationﬂ ZA 3ol A} band¥-E-l signale] v}eh}x]
18 732 singleo|+} low copy DNAY 7sAdo] =
Aoz FAsItHLY 4 A, B).

o &P

5. Random probe 41t

ol genomic library22E & cloned & ©
2007) AXEE mini-prep3le] insertE-g 2]l
o]E Z single £ low copyE vreld 702 o
%]+ 167) probe(0.5~3 KbA%)9] insert&-& Fo}
719538t 1 HAAE FABATHH 5). ol%
7o wio) o)) Al Al probeSE45-E single

i

o*HJ



RFLPol 2§ *rol AlE7te] DNA ©134d ¥4 23

1234567891011121314151617181920

23.1—~

9.4~
6.5~

4.3~

Fig. 9. Southern blot analysis between silkworm strains
5 ug of DNA were digested with Pst | restriction en-
zyme and fractionated on 0.8% agarose gel electro-
phorosis. The probe used was nonradioactive 10-42.
See Fig. 8 for the numerals.
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