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PCR-RFLPE 0|23} xujitLidt (Spodoptera exigua (Hiibner))
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Study on the Genetic Variation of the Mitochondrial DNA
in the Beet Armyworm, Spodoptera exigua (Hiibner),
Using PCR-RFLP

87 -o|Hd' - d&H
Yonggyun Kim, Myeong-Lyeol Lee' and Chungryul Chung

Abstract - Restriction fragment length polymorphism (RFLP) of a DNA has been a useful tool for
analyzing genetic variation. This research was performed to establish an RFLP analytic method on
the mitochondrial DNA (mtDNA) of the beet armyworm, Spodoptera exigua (Hiibner). To do this,
total size of the mtDNA was measured and polymerase chain reaction (PCR) primers were selected.
Its mitochondrial genome size was ca. 16kb. From a serial PCR test of 29 primers refered to the
compilation of Simon et al. (1994), 22 primers were selected to amplify its mtDNA fragments. These
primers resulted in short (300~700 bp) or long (1000~2000 bp) DNA products which represented a
total or partial sequence of each of CO-I, CO-II, Cyt-B, ND-1, 125 rRNA, 16S rRNA, and some
tRNAs. PCR-RFLP was performed in some variable mtDNA regions with 8 kinds of 4bp
recognizing restriction enzymes. Different populations from Andong, Kyungsan, and Sunchun did
not show any restriction site polymorphisms but had some length variation in certain regions of
mtDNA.
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2T FAHFA A 71 vk el WHOE dokat
AEF dgt ARAo|d = HYg v ZE 71538
e o8 Zlegel FAHAY 1 EAH Aol
RFLP (Restriction Fragment Length Polymorphism) 2]
U] DNA A&S AELE APL o Arle
DNAHEe] 7fA e 34 24 zbe] & H71M
A9 ztele] metA 1 ey AHolrt ME thEA o
ehdths AfAle 7]zgh e g 3 A §3
AF, FAMFATE] A A, AR B 9 22
¥E H3 ®4 5 ookl o]&5 Qv (Neale &
Williams, 1991; Haymer, 1994).

BE AAZ Xl olix Ale] Bof s
AZW 27)% PlEE=2olt UDNASKE SAH0
2 A7)8A 5= AT glen AT EHu
o] m|EZEglo} DNA (mtDNA)= 2k H7] oo
1970 #u DNAGZIAG AR71e] 48 24
o2 g WA AFE W EAE F9 shtoleh B
3 TE2 mtDNAE BE 15 J#] 20Kbe] v|2d %
2 A}l F2E 71A]H (Avise et al., 1987; Moritz et
al., 1987), o] F2 o 1370 i, 270 9] ribosomal
RNAs, 2270¢] transfer RNAsel] @3 -FAARE 7}A
o}, 23] 5-¢l Drosophila yakuba®] mtDNAZ2] A x| <
7| de] g3 ¢]l2m (Clary & Wolstenholme, 1985),
o] 2ol = D. virilis (Clary & Wolstenholme, 1987), D.
melanogaster (de Bruijn, 1983; Satta er al., 1987,
Garesse, 1988), Aedes albopictus (HsuChen & Dubin,
1984; HsuChen et al., 1984), Apis mellifera (Vlasak et
al. 1987), Locusta migratoria (McCracken et al., 1987,
Uhlenbusch et al., 1987) 2] g7] A o] A5 u3]A]
Sk WEA WS FS AT 47] 2AE B 23
mDNAL #he 2712 1% 4Ye] Sol4, AxW @
& BALA EAL AEA FAAZA ANNLE BE
o 2% Azge] dolrx] sk ol Sduel} o
od BFo] ) DNAS| uls) ¥& SAE A¥a Y
7b vBl® "o wo] o]453 )} (Harrison, 1989;
Simon, 1991; Wolstenholme, 1992). £3] miDNA¢] &
R G WolE Mol ooz e nH|iA W
7b ¥ 7R BEA ] sl vzl sk
il 2ol Axel obel A& E (Simon er al.,
1994).

gYst vigHos A oA #F hbY
(Spodoptera exigua (Hiibner))2 7|3 $7} wi-$ yo
o g o ofddE & AAAACER BE3A Qe
dZFeolth. Sl o] dFe] HIT Fol FAEC &
g F2L Uk o] sFol oA FEiFHe =
NAZS FAsA A& dygAdezs e 2AA
2] o] E (I, 1993), & YZE71=A (Kim & Kim, 1997)
9 o8 7k Aslizd Aok 2 olBEt ASE &
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e AL €A F A4 b AdEe] o 45
At kAT HEA FHE shEelM AT S
VRS 31(1993)9] W2 o] &3te] QFALRE Aol
Ao 2049 o ARSE Aol ek AR T 4l
Al FEAEA wANIEd FFH ARRACA o
254d) o AbgE Aoz AAREE spiela A3
H osrhopdbe] AW ARHe s e £33 9
AAREE A4 A4 g A 23 shite A g

o)A S ol g

MiDNASE &

mtDNAE 294 Fefgle] Fel3l7] ] dul plas-
midE2|Hh S W3 A]7] Birnboim & Doly (1979)2] H}
Hez Pt oF 600 mgel sHhHAEE 2
H31}¢] homogenizing buffer (250 mM sucrose, 10 mM
EDTA, 30 mM Tris-Cl, pH 7.5)& X% 942g
(1000g)3ked FEa& Fgoh mEEEel o} 2e)3i]
slal oAl 12,000g0l 4 QAR F DAL Ao
lysis buffer (150 mM NaCl, 10 mM EDTA, 10 mM Tris,
pH 8.0)Z It} o] Lo 2w F3](2X)9 02M
NaCl, 1% SDSE 3718 ¥ dgolA 582k uhgAIH
o}. 1.5 X H3¥)2] 3M sodium acetate & A7} F o}A] 5
7 GgelA dREAIAE o] F A8 (12,000 g)3}
of A5HE& #3 F phenol % I ethanol Mo
DNAE A 3|t} (Sambrook er al., 1989). #|3tE 438
Az 270 wet uhg2A S BE F 37°Co
Al 2417 8ESA|FH . 0.7% agarosed Z DNA A#L
glskad o

PCR-RFLP

=% miDNA £ v]-$ 2ZE#q] 9 o2 ¥E Simon
(1994l 2 AAE primersE T|ELE 29%¢]
primersel]] ]3] PCRZF-E A %3}¢ v} (Table 1). PCR
Hh-g-g-o).2. gtZol (50 mM KCI, 1.5mM MgCl,, 10 mM
Tris, pH 8.3) 50 ule]] 2E%5 = ¢F 10~100nge] DNA A]
&, 30 pmol sense & antisense primers, 10 uM&] dNTP
2 0.5 unit®] Taq polymerase 2. A =9l t}. PCRuF-E-&
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Table 1. Primers tested for PCR of mitochondrial DNA fragments of S. exigua

# Primer Location! Sequence
1 C1-N-2191 5’ CCTGGTAAAATTAAGATATAAACTTC 3’ (26mer)
2 C1-N-2329 5° ACTGTAAATATATGATGTGCTCA 3’ (23mer)
3 C1-J-2441 5’ CCTACTGGAATTAAAATTTTTAGTTGATTCAC 3’ (32mer)
4 T™M-J-206 5’ GCTAAATAAGCTAACAGGTTCAT 3’ (23mer)
5 TM-J-748 5 ATTGGAGGTTTAAACCAAAC 3’ (20mer)
6 C1-J-1718 5’ GGAGGATTTGGAAATTGATTAGTTCC 3’ (26mer)
7 C1-J-1751 5’ GGATCACCTGATATAGCATTCCC 3’ (23mer)
8 TL2-N-3014 5’ TCCAATGCACTAATCTGCCATATTA 3’ (25mer)
9 C2-J-3400 5 ATTGGACATCAATGATATTGA 3’ (21mer)
10 C2-N-3661 5’ CCACAAATTTCTGAACATTGACC 3’ (23mer)
11 C2-J-3696 5’ GAAATTTGTGGAGCAAATCATAG 3’ (23mer)
12 C3-N-5460 5’ TCAACAAAGTGTCAGTATCA 3’ (20mer)
13 N4-J-8944 5’ GGAGCTTCAACATGAGCTTT 3’ (20mer)
14 CB-N-10920 5’ TCCTCAAAATGATATTTGTCCTCA 3’ (24mer)
15 CB-J10933 5’ TATGTTTTACCATGAGGACAAATATC 3’ (26mer)
16 CB-N-11367 5" ATAACTCCTCCTAATTTATTAGGAAT 3’ (26mer)
17 N1-N-11841 5’ GGTACATTACCTCGGTTTCGTTATGAT 3’ (27mer)
18 N1-J-12248 5" AAGCTAATCTAACTTCATAAG 3’ (21mer)
19 ' LR-N-12866 5" ACATGATCTGAGTTCAAACCGG 3’ (22mer)
20 LR-J-12945 5’ GCGACCTCGATGTTGGATTAA 3’ (21mer)
21 LR-N-13398 5’ CGCCTGTTTATCAAAAACAT 3’ (20mer)
22 SR-N-14588 5" AAACTAGGATTAGATACCCTATTAT (25mer)
23 C3-J-5014 5’ TTATTTATTGCATCAGAAGT 3’ (20mer)
24 SR-J-14233 5 AAGAGCGACGGGCGATGTGT 3’ (20mer)
25 SR-N-14922 5" AAGTTTTATTTTGGCTTA 3’ (18mer)
26 SR-N-1091 5’ AAAAAGCTTCAAACTGGGATTAGATACCCCACTAT 3’ (35mer)
27 SR-J-1478 5’ TGACTGCAGAGGGTGACGGGCGGTGTGT 3’ (28mer)
28 LR-J-12884 5’ CCGGTCTGAACTCAGATCA 3’ (19mer)
29 LR-N-13399 5’ GCCTGTTTACCAAAAACAT 3’ (19mer)

! Primers are named by a trinomial method (gene - strand - 3’ end) of Simon et al. (1994). All sequences and their locations of the genes are
designed on the basis of the published D. yakuba sequence (Clary & Wolstenholme 1985). ‘T’ denotes the major strand to be transcribed and

‘N’ is the opposite minor strand.

Thermal Cycler (PTC-100, MJ Research Inc.)& 95°C9j|
A 18 94°Col| A 45%, 50°Cel| 4] 13, 72°CollA] 18 30
24 133 F 94°Col|A] 45%, 50°Cel|A] 18, 72°Cef A
18 3024 35348 A 72°CollA 7853t w2
AedAA L F FREHA

PCR product: 0.5 X TBEo|A 1% agarosed 2 Eql
Hooh AstEAA = 8F2 A EA(Alul, Ddel,
Haelll, Mspl, Ncil, Rsal, Sau3A, Tag) 2 A Z3|AFY) &=
Aol weh MeEAL WE F Tagld AT 2
FAE 37°ColAM 3A17F HHEAIZ T Tagl& 65°Cof| A
Hle A AT A EL Hg F 0.5x TBEA 1.5%
agarose 2 DNAAH & Felstgich

2 =

updttel o]EZE2|0F DNAS| M| 37|

oyl plasmid&2j8hd S W3 A7l Birnboim & Doly
(1979)9] #y ez Fexl shihvye] mlEE=e] o}
DNA7} BamH13} HindlIZ 27+ A" % 0.8%
agarose of| A} F-eH o} (Fig. 1). AIFEAE A=A
e AN 14 MES Hel 2 EZupbHe] shit
Pl plEECelol DNAZZPHORA ATYSS
Boich Hindlll2 AHz)g ABoM%E 17]9 s=r]) ¢
16kb $}2]el| M Bl He|H =] ok DNAA R ]
Apol & T G (H)FFel YA} BamH1 2.2 A==
DNAA 23X 3709 "= (16Kb, 12Kb, 4Kb)Z B},
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Fig. 1. Size of the mitochondrial DNA of §. exigua where
M=\ Hind 11l marker, B=Bam HI-treated, H=Hind 111-
treated, and U=untreated mtDNAs. Twenty ul of each
digest was loaded on 0.7% agarose gel, stained with EtBr
after electrophoresis, and photographed on UV light.
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matLtHE mtDNA2] PCR primers
I3 mtDNA2] RZE9Y7[d< (Simon ef al., 1994)%
122 A== primerE2] 23%&o] byl mtDNA
o] FE55L & HEH N (Table 2). 300~700 bp2]
WEd B 274S F45) 0 pimerzFEE <
H.(SC10, SC12, SCI3)Z A 9]3}T ZZ= ¢} 1000bp
o]de] HelE FFA7IE e primerzdE FAE o
H(LCI, LC4, LC5, LC10)2 A 9)5t1 ZZHgich. oat
71 2748 FHAME FFuSeA W} primer
annealing %= (48°C)E | -8-3}s17|oll H]Fo]x Aol
93t ZFo] @elr} 50°C2] primer annealing 2 Fof] A
L ogiat w|Seld ZEEL glolfch 2F3H DNAZ
7+e) AA7)7} D. yakubaZ 338 Z7}e] Z o] 8} xfe]7}
b (32=9.62, df=15, P=0.8428). o] Ake] Hztz 297)
primerS oA #4, #11, #12, #20, #23, #25, #26, #27
& Al9)gk 2178 primerEe] pihdl mDNAZFo| 4
TS vehileh

o] primergZ 58 FF¥H mIDNAGHE o]y
mtDNA 2] AA g7]r o] odejzl D. yakuba} v]als}h
o] B o} cytochrome oxidase I, tRNA-leucine, cytoch-
rome oxidase II, cytochrome oxidase b, NADH dehy-
drogenase-1, 16S rRNA % 12S rRNA 52°] Az A
A = dFddE 2o (Fig. 2).

N

Vol. 37, No. 1

M 1 2 3 4 53 6 7 M

-
=
-
L
[
- -
—

Fig. 2. PCR products amplified from seven different re-
gions in mitochondrial DNA of S. exigua. Lane 1: CO-1
(1693-2351), Lane 2: CO-I to tRNA' (2410-3038), Lane
3: CO-II(3380-3684), Lane 4: Cyt-B (10908-11392),
Lane 5: NDI to 16S rRNA (12227-12875), Lane 6: 12S
rRNA (14214-14612), Lane 7: 16S rRNA (12866-13416),
and M: size marker, 100bp ladder. Ten pl of each product
was loaded on 1.5% agarose gel, stained with EtBr after
electrophoresis, and photographed on UV light. Figures in
parentheses represent 5’-positions of primer used in this
study, which are presumed on the published D. yakuba
sequence (Clary & Wolstenholme 1985).

midtfdl ol E @ E=2|0f DNA2] PCR-RFLPEA

A primerS-g $41°02 ZEH DNA 2452
7] AHFHE AdAsH= 8% AIFEA(Alul, Ddel,
Haelll, Mspl, Ncil, Rsal, Sau3A, TagDE 242y AW L
THE ¥ agarose WA oA Wl=o] H¥E zAMEYH
(Table 3).

24E shjwe] 2E mDNAGLA SaudAzt
7 w2 AR E spg e Aluld cytochrome
oxidaseo| M=t A -9 2 715 ) Haelll$} Rsals- o
L oo T ARRIE A FQk o= AVEL
A SR A A7) SRS HolX
F3 o} (Fig. 3).

At B AFF99 Ggdte gdAgt
CO-I0] %33 o9 (SC2, SC4, LC2, LC3)oA
Zol2] z}el7} agarosed Aol Al LR o] 59 ol E
FH317] $s] PCR product® 5% polyacrylamided 2.
A A (Fig. 4). 555 o] AT dRe] 74
S (#]1,#2, #12)2 5~10bp AZ A7} AA el

=t
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Table 2. Primer combinations for PCR of mitochondrial DNA fragments of S. exigua

27

Expected size (bp)

Observed size (bp)

Primer - Primer! Amplified region of PCR product’ of PCR product
SC1 (#6 - #1) CO-1 523 530
SC2 (#6 - #2) CO-1 658 660
SC3 (#7 - #1) CO-1 487 500
SC4 (#7 - #2) CO-1 622 630
SC5 (#3 - #8) CO-1to tRNAke 628 630
SC6 (#9 - #10) CO-II 303 310
SC7 (#15 - #16) Cyt-B 484 490
SC8 (#18 - #19) ND1 to 16S rRNA 659 660
SC9 (#28 - #29) 16S rRNA 551 550
SC10 (#23 - #12) CO-111 484 -3
SC11 (#24 - #22) 12S rRNA 398 400
SC12 (#24 - #25) 12S rfRNA 725 -
SC13 (#26 - #27) 12S rRNA 326 -
LC1 (#4 - #1) CO-1to tRNAm 2032 -
LC2 (#5 - #2) CO-1to tRNAm 1622 1700
LC3 (#6 - #10) CO-1to CO-11 1990 2000
LC4 (#9 - #12) CO-11 to CO-III 2099 -
LCS (#11 - #12) CO-II to CO-11 1805 -
LC6 (#13 - #14) Cyt-B to ND4 2018 2100
LC7 (#15 - #17) Cyt-B to ND-1 959 1000
LC8 (#15 - #19) Cyt-B to 165 rRNA 1979 2000
LCO (#18 - #21) ND-1 to 16S rRNA 1189 1200
LC10 (#20 - #22) 16S to 125 rRNA 1687 -

1 See each primer context in Table 1. ‘SC’ and ‘LC’ indicate short and long combinations, respectively, which are arbitrarily classified by the

length of the amplified fragment.

2 The sizes of each region are estimated on the basis of the published D. yakuba sequence (Clary & Wolstenholme 1985).

3 ‘-’ represents absent PCR product.

Alul Ddel Taql

SR 2z

Fig. 3. Examples of restriction enzyme fragments cut from
amplified DNA of the region between NDI1 and 165
rRNA (12227-13417). Ten ul of each product was loaded
on 1.5% agarose gel, stained with EtBr after electroph-
oresis, and photographed on UV light. These fragments
did not show any polymorphism. S. exigua samples from
three localities (Kyungsan, Suncheon, and Euseong) were
tested. First six lanes: Alul digested fragments, second six
lanes: Ddel, and last six lanes: Tagl.
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Fig. 4. Minute length polymorphisms in CO-I region
amplified from mitochondrial DNAs of §. exigua collect-
ed from four localities. Lane 1: Euseong, Lane 2~4: Sun-
cheon, Lane 5~10: Kyungsan, and Lane 11~14: Andong.
M: size makers, 100bp ladder. Five pl of PCR reaction
solution was loaded on 5% polyacrylamide gel and stained
with EtBr.
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Table 3. PCR-RFLP of different regions of S. exigua mtDNA
# of restriction sites Polymorphic
Amplified region! restiction
Alul Ddel Haelll Mspl Ncil Rsal Sau3A Taql enzymes
CO-1
(1693-2351) >2 0 0 0 0 0 3 0 none
CO-1
(1729-2351) 1 0 0 0 0 0 2 0 none
Cyt-B
(10908-11392) 0 0 0 0 0 0 1 0 none
16S rRNA
(12925-13417) 0 1 0 0 0 1 1 0 none
CO-1to CO-II
(1693-3683) >4 1 0 0 0 1 >4 0 none
ND-Tto 16s rRNA 0 2 0 1 0 >2 2 2 none

(12228-13417)

! Figures in parentheses represents 5’-position of primer used in this study on the published D. yakuba sequence (Clary & Wolstenholme, 1985).

&

syl mtDNA 27]E 54317] 918 DNAFZ4
AL A9 CsCloufol] of2 2948244 (Radloff
et al, 1967)% wW2x] ¢ g MELT)H Beo)
FelEl mEE=e oA Eepar|=9] DNAEE vy
£ 53471 7 (Bimboim & Doly, 1979; Peloquin et al.,
1993)2.2 Alztat Z4u|Hol A w9 E&3e]q]v) 18
v DNAG7 o] o} A7|edFAtedlA 53] F3
HEES B Sg o] A& 873k = shyhid)
o] WhgA17] 9 BEZ| 7| wel A 5 mtDNA ol
A Aol & vehTh

o]F7A A deixl spihbie] mtDNAS] =7])& <F
I6KbEA] Jubd FAEEe] mtDNA 7] (15~20 Kb)
o &8 B 4 gldh £3] o|2idt mDNAA7| = o]
A E} AL 202 S frugiperda®] 37) (16.3Kb)2}
$AFFI o (Ke & Pashley, 1992). o] #l&Hct = o 71
mtDNA (18.5Kb)Z zt= D. yakuba (Clary & Wolsten-
holme, 1985)¢} 7} -4z} JqH ZHol& v wdle] B
7 79l Aolg Bolx| o} olF F2t Aole] Hol:
ohoh vlgkpeiloln MR Aoz Amuet Yubd
o2 $¥o| mDNAL bsald Hsge] 272 44
&}#] gt} (Rand & Harrison, 1989). 21} & 20Kb
ojAe] AVE AfElE e T A 2ARY
o} 22 wgtEod e FE = wEgr|ujdE 34
o} (Moritz et al., 1987).

WA 2 Az} dwidel 22 mDNA AREL 907
S o Ho] B4 Hindlle| A vehgeh ARELE
Al F Jebd AR4,E B9 Hindllle] 739 8 79

a

it

ATENE Jepd vy o2 IFEL Gk oz 67)
2 71 W9 A 242 vehic o) ololE 2 @
T A#7b &5 AAZHFE 92 mDNAARe| wpE
Ho|2 o AxIt}. Heliothis virescens (Roehrdanz et al.,
1994)2] miDNA 7% o] &dol dsl] 2709 A gHE-¢]
2 Hy3 e Fo] Zulg] A$-(DeSalle et al., 1986)
of Tl o) chebet WW P4 HelslE Pk

sphpike] mtDNAS] ¥-9 PCRYPME & 7lds}r)
s ZAH 2970 primers F 21707} ALEHAH &
shitvbuke] mtDNA7]wid o] dubHel £39
mtDNAG 7| g3t 34 th22] ¢22 9njsled FA}
¥ primerE 9]o] Simon E(1994)e] AAlg L&
miDNA4 primersFoll Al o] @2 ZEe] iy}
MDNAZES 28] A0 4 88 AAke

ArE primerE-2- 17712] primerZ3H-E 715314 3
3 ol ZFFA Ut H¥S Hol= 2¢S
FA02 4907] AREANE QASH 859 ARELE
3 #4158 PCR-RFLPE A A7, AL &3
9 S AEsel ol Aolrt §18E vheploat
Ay FERSoIE AU Aol Aol T Hof 83
FAARZAY 7P S AA P ol2lgt Zo] Aol &
B¢l JoIEF CO-lo] Ze ol vlud FRs
A webstel. mtDNAS] 7§42 A AEe F
v el gt A9 =S P ARE 923
olo] weh mDNAS] ejo] wheh 971dol S 714 o
o] th2A =} (Simon et al., 1994). rRNALY} (RNA
dAEel Hgk Edolrt AL vA= g gt
Hel FAAe] Edde] Beh AM o]l WI £
o7t #AE FEL wi-¢ Aok 23] o]E {3l
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Gt WolHEE $FElN Ku Ao Y} 2 B2
$% ool U} 2zl vld o] Habrh A
Aol Aol ZA JFe FA g JAE el ol
£ oo g ez BRATEA S 2R
29 Aolg ¥AY ol olgalA Hek ol 349 3
FADRS) 2] wol o]43 mDNAS %]
7} CO-1o|t} (Lunt et al. 1996). CO-1& n|EZ=g] o}
o] Wufell $1A]7F 2} kA 2 A (Saraste, 1990) F2 =}
FHog eole 99e dhassle 3% CO-l1o] &
HeolE Mo Fo HolE QA7 ol&He ¢t
(Lunt et al., 1996).

shihike] WelE ZARIEE 74 A9 RS9
spiiuute] 7)1571 Algks]e] glAIe A ATl w
< We|7h veptr] ekobr Fuf spihilzohe) T3
A AABIE Sleh 28 Ff ¥Rl olEt o= b
shbhe Z3Hehes o8 x| vz} mDNA2] o2
FA At &4 71538 RFLPo] o3k wWelol ot =4
o] ZleY=ofof & Aot ol AFo|AM et mtDNA
o] TAAL S shihdrel A W EH ) (bottle
neck)ol] o8] FHA o2 FLF HDFE o F 7FsAE
Holil glt}y. & sphpie] o] FAE uH]Fo] £ A 7
=] A9 Heliothis virescens 52| AL BE
(Roehrdanz et al., 1994) wd A 28 Acho] Az
25H f5e 2 S spihi g A3
2 qAA At 2 sphdake] W A 712k (Kim
& Kim, 1997)& 71k o sl 4571sA4E WA
T 9 AAE S AN A HH 2 o] FS Y%
7FeAE HS wot el b A v ofF
gl &= Ak Fu YFHAZ ] Al S B
d 7L 53 Sl

FH, o] 52 FHEAE AR 3 HHwe B
M A A A 1998 Addle] & T ELE
Helich & S shbvy g FAA4 w2 oAA
< FH3] AdME dubH ez Axt Ho|rl sbA
of & FARNEE o843l 53] W YF sHsAe]
vl g2 Ade shiulgs ez AN
o] o] 792 o} gic}.

AL A
o] AFF A HAAN AT Abgel
$T 7 4FURT TR AL S, 0|2
T~

oA ZAbEA = A spybue] Ae4A9 )
A A9 2 5497149 AAYHES o2 E
hbd ) RIS B QT fFTee A0
A 4151 (961-0603-025-1)2] 7] Aoz ey
s1eh
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