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Characterization of Tobacco rattle virus(TRV-K) isolated in Korea
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Tobacco rattle virus(TRV) was detected from Gladiolus hybridus, Crocus spp. and Narcissus spp. leaves show-
ing notched or stripe on the leaf and malformation symptoms collected from Daegu and Kyungbuk province
by electron microscopy (EM), immunesorbent electron microscopy (ISEM) and host range study. Direct neg-
ative staining method by EM showed rigid rod long particles 170~200 x 22 nm and rigid rod short particles
40~114 x 22 nm. TRV-K isolated from G. hybridus propagated with Nicotiana tabacum. TRV coat protein(CP)
gene was amplified using specific oligonucleotide primer by RT-PCR. Sequence analysis of amplified CP gene

showed 99.5% nucleotide similarity to TRV-ORY.
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= oA FUHE e RS W (Lilium spp.)°©]
7H¢ gom olfox Fett)-&el2(Gladious hybridus),
FAZFZ(Crocus spp.), T 13K Narcissus spp.) 5°] UL
o o5 TR AuEAel 2 s U F4
olth. et ATHA WA AMET e olF B
A8 PRl EAske nlole Lol gk AAAQL A
7F i d7geltt. 19983 v F& @ik FEr] g
oA WAF= 5% H}O]Eﬁ/\g e FAs =, o
Zl| Tobacco rattle virus(TRV)7} ¥3F5o] gt} TRVE
] ge ol O ZAEHAS Aol o] A
7F 4R AR AARNE S (notched leaf; B F,
1998; Cremer and Schenk, 1967)& ‘lEhHo] AAe &
E AEAES AEAZ 4 U HLoebenstein er al., 1995).
TRV= Tobravirus%2| type species®A] ©] YA H}o]
g2 2 71 YAk 180~215X21~23 nm, F2 ¥AE
46~114X21~23 nm?] =Z7E 7R, n) & 2& A&
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M A=oX AER HAdEs npolg 29 Warlx| B
U= F9 sholti(Taylor & Brown, 1997). 283
Tobraviruse= 71 YALS] RNA-1& ZHA 0] A9, &2
UAte] RNA-2E= AlFol whet zbel7t gich ey, vt
o= ZrHAdol gl <) (coat protein)®] A E
© WA fdd dH3ksE {FAXE R A 71FY

B, HE, AF, AE, A Sl st AdH,

Me FA st AgEe A= Aok o
B AdFelMe 5oz FAH AMEL e
=9 F2Fel #AEH e TRVE £ 43

AAE. A7 AYEE A9 2 7)E 5 A A
o] 2 Buj-AAM Tobacco rattle virus(TRV) 5¢) Bv}o)
2] 2e] el ot BolA]] S T FyYor B
ol FHL# X (Gladiolus hybridus), ZLZ72~(Crocus
spp.), A 8H(Narcissus spp )y ANHTFATH EolHel =
Ao YoM FUYE notch), E5F S (stripe), HE
(malformation) 5= Z+&E 5 UUThFig. 1). |5 ufo]
A& F440] o 2AS A|EZ 3] direct negative staining
method(DN) % "Gz} w 7ol oa] Fapaxtsdn
o2 ulolyg & Yarg AT

Hiol#& IR #ql. uloly i YAte] gle Fu
Rk 7Y, 1Y Y T Ee THAS Yele 2
g gL, AL, FA5e] A& A% 2T direct
negative staining method(DN)Z phosphotungstic acid
(PTAE FAste F3 A1) 73 (Hitachi H-600)2.2 2

ek 7 2 29 vpolgi2 ARbe] ER WS
HdFEr] st FAFFTA st g v
tabaccum)®] =H¥ERES 2.5% glutaraldehydeol] 3A17+ A
2 3t3, 1% osmium tetroxided] 1A]7F & A3 o}
ethanol= E<F3t3itt. o3& Aol Eujd of3 Zubd
Hate] FRAAREN A2 FEA3IA T

AFAES ol &3 7IFHS. violgzd de 2
S ge X, 2L, A5 oHEE dFYdes
Hi(N. tabaccum) 5 11959 A H2Ed Fd FZ s}
71U A E ZARBIATE A FA 5L 2400 Aueld 1,
AFAE ARSI E 59 vlojg 2 w2 Ee]
A& WAE T

HYAAH Y IASEM). Immunosorbent  electron
microscopy(ISEM)# 2 Miline & Luisoni(1977)%] decoration
method= ¥H&-A]Zl & phosphotungstic acid(PTA)E. &Y
st FaAAENF o2 #ASI T TRV FEHL 1)
=7 ATCC(PVAS-820 M2 #3te] 171008 3431
ARE-3F T

Ho|| & F4. wlolz o) TEH &L o
Hedo) 0.01M PB(pH 7.2)5 2o] wrpapdolA &A zt
o} E@xHe) FA-S 3 carborundum powderE ¥ o
Wl(Nicotiana tabacum)®l HE3GtH H2 359 & H=
Ao =Ergnte] el T SEERES. o] &3]
TRV ©=7rgo] E1E gl o|Hge HEHUe= 3
o FL3 WP o R whllo dFUF R FE A
HE 74 Foll 3% 4 A3 vlelgi2 A A&
2 3t

Hlolglk A, wpolyo] A= Lister(1967)2] TRV
AAEE ot of o] A ste] AA)3IATE TRV 24
H gl o] 100 gol 100 m/2] extraction bufferE 3

71ske] Ba7)12 2A nhsle o)EAxE Asd A

Fig. 1. A. Notched-leaf in Gladiolus hybridus infected with tobacco rattle virus, B. Stripe on the leaf of Crocus sp. infected with tobacco
rattle virus and other viruses. C. Mosaic on the leaf of Narcissus sp. infected with tobacco rattle virus and other viruses.
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000 goll 1587 G4 E AAEHATE A
EG 60007} 0.2M NaCl2 3 7}sted A2
A7) TR, 8,000 g0l 1587 Y4l E A
E-2 1/108]9] extraction buffere] =< 30
8,000 goll 10%7F YAEEE A8t
of 8% PEG 60003 0.2M NaClS 3
1A ZF 2HkA R o, 8,000 goll 1087
Foth I A E-E extraction bufferd] =
A7) & 8,000 goll 1087 f42eE A
Z S 38,000 rpmol] 90E7F YR E
M E-S extraction bufferd]] = vlo|#
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Al&ksdTh
AA A,
2 A EE FHlEH

PFEY Al FEH AL TAA] PHOR LA
sttt AAE nlol3 22 0.01M PB(pH 7.2)°] 343}
o 0.5 mg/m©] F=5 3l Freunds complete adjuvant %
Freunds incomplete adjuvant®}e] FerH-g- whEof A|
2kgel E74 H3AME et FEAEE Ae
Al G25E 3644 He g B AHWOZRE A
Bled Aol A 14]7F S 2AIZ 5, 4000 rpmoll A 308
A Eelete AEAS FEHOR o] &3t

Hlo|#]2e] RNA AA|. A#|| vrolz2=o) proteinase
K(10 pg/ml), SDS(2%), bentonite(2%)S €] 3}ed 37°Cell
Ay 3087+ & 3 phenol:chloroform(1:1)& 43| *{2] 3}
Hlo] 2] 9] coat proteing A A3, FENL 54 kA
100% &S Fojal 70°Cel 30% o}, ©]%- 10,000 rpm
oA 3087 YR EIL 70% AL 2 45k RNase
free waterol] o Aol AME-SFH T

RNA #7199 (electrophoresis). agarose 1.4 g, 10XMOPS
buffer 10 m/, formaldehyde 17 m/, ddi water 76 m/E %
] 1.4% agarose gel 100 mi& 4| 3}91t}. Formaldehyde
+ agaroseE MOPS buffer®t waterol] SojA] #91 & 2]
A1 50°C7F HAS W HIESEATE 208 F gelo] 2o
A tankoll 1XMOPS bufferg & ths, TRV-RNA sample
< M]3}l RNA loading buffer® 432 3 60Vel|A 34]
e 77195 AAskT

CP §784e] primer A* 3 RT-PCR. “A¥ TRV-
RNAE RT-PCRE 4A|38}7] #13te] NCBIY S5 U
= TRV-sequenceE ET|Z 3]] nlo|#2: coat protein gene
-9l gt primerE A28}t Forward primer 5-
CATTGACCCGGAAGGTCTAA-3'9} reverse pimer 5-
CCCAATTAACCGAACGAGAA-3'E AME-3t RT-PCRS
T8y 33T

RT-PCRE HA] GAA} G4of 2% cDNA FAuks
o] ¥-&AHEQl cDNAE FY OS2 5= PCR RE-GoE
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3t RNA A& 5ol reverse primer 1 u/9F RNase
free water 8 WS Ho] 97°ColA] 282+ ). 5Xreaction
buffer 4 i, dNTP 1 ek MMLV Rtase 0.5 ui& 9o} 37°C
o 1A]7+ £} A ¥ cDNA 5wl RNase free water
34 ul, forward primer 1pl/, reverse primer 1pl, dNTP
1w, 10Xreaction buffer 5ul, 25mM MgSO, 2 W<t Til
polymerase 0.5 W& -2 ¥, denaturation 94°C/30 sec,
annealing 50°C/1 min, extention 68°C/2min®| % & 40
cycles AAIEHAT
g714 99 A4 (Automatic sequencing). ABI Prism
TM BigDye Terminator Cyclic Sequencing Reaction Kit®}
ABI Prism 377 Genetic Analyzer(PE Applied Biosystems)
£ 0]&-3}93 cyclic sequencingdliT}. Template= 2F 250 ng
ofl 1pl¢] terminator ready reaction mix, 1.6pmole primer
1 W, 5xseq buffer 2 WE ¥ o, FHTE F 0=
k27 PE thermocycler 960071715 ©|-83}%] denaturation
96°C/10 sec, annealing 50°C/5 sec, extention 60°C/4 min2]
A& 25cycles HAEATH Gel= UREA 18.0¢g, Ac
STOCK 6.0ml, dH,0 50.0ml, 10XTBE 5.0m/, 10%
APS 300 u/, TEMED 30 W& Yo} Tt} PCR product
A & 293 ABI PRISM 3772 G7|HES

=
=
455k
2 =

vpolElE YA ]l nold i YAbe] FdL Fu
¥ (notch), 5= (stripe), & (malformation) 54 == F
HAS el e 282812 (Gladiolus hybridus), 27
2X(Crocus spp.), 3K (Narcissus spp.)e] €& 2% za}
direct negative staining method(DN)H. 22 phosphotungstic
acid(PTA)oll FAlste] Fdxdndes &s 23,
ztztel AlgolA 21 B dAkE 170~200X22 nm, &2
AR E 40~114X22nm 2719 HHES YA7t o
T SRIHATHFg. 2). ZAF A E Foll DAz} 2ol 750
nm®] AHEAA, AEE BAA, 30 nm FIYAE E
Ak E3 gule] SRS 2upddsled FabdRt
dnjFor #EAg A3, gz A% Az A
ojt} X ol iR} UAF Htk 2 A 3
ATHFig. 2).

A XA ES o 8% 7IFHY. nlolzzd] HdE
gL, AL FASE oF 1159 ARA 2
N HEJY 7|FHYE ZAFSIG L. 22 23 chlorosis,

distortion, mosaic, necrosis, ring, spot 52 &-4°] e}

o)

%t T}, Chenopodium amaranticolor, C. quinoa, Capsicum
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Fig. 2. Rod-shaped virus particles in negatively stained preparations from Gladiolus hybridus(left). A mesopyll cell of the leaf of Nicoti
ana tabacum infected with TRV-K. Note appearance of virus particles(arrows) in the cytoplasm(right).

annuum, Cucumis sativus, Phaseolus vulgaris, Nicotiana
tabaccum 59 =H-7+890), N. benthamiana®} N. clevelandii
A e AXZEe] AU}, N. benthamianas HE
F o]Fd oA} Xt Fof] A YERLIL, N. clevelandii
€ 3E 3d F HFHNA HAol e, 79 § ]
HAEFGAXME HAYo] Uetth N. tabaccume 3F5 ¥
3-59d 3 Aol Jeldtl. N. tabaccums AT FHA
© SAT AFz0] 7ithEA &5, AFEC]l £, B
olg]x YAt} YA FE Wol TRV F4] HEE <l
= At

HYAAH R ISEM). TRV 3 AL v ATCC
(PVAS-820A 258 T3t 1/1008) 54 8fe] A}-8-3}
Atk "WA vlolz o] ZHER U 0.1 M AN SFEH
o2 w3t thg, TRV $EH S o] &3l ISEMS 2
7}, vlolE 2 YA}9) coat protein®] TRV ¥ Ho] ut
23t HJAF FA7F WsA G2 (decoration)= AT}, o1k
722 A w0 AAE SIS, ARAS, F
A3}t QoA B2 F 40~200 nm TR ge] 2= TRV
2 AT & UATHFig. 3).

ulolgis F43 Al FAHZF o3l 2¥| Wicoriana
tabacum)?l] BAE Td FFEYU(Fig )2 FFTYe=
st} gl 2-3 FAFFT S VESHA TRV G50 F
< stk D=5 gel 1 FujY] SRS H
ZTHPOE 3t FUS WHOE o] dFUHeR
FAHZ A vlolH g FAAZAT @ ol g
extraction bufferS H7}ste] EH7|2 FA vt 5
99 TRV AAEA A AN FATY volg
ANEE bufferdl] =9 10,000 rpmell 1587+ G4 E 5t
25 At o] FFH 2uiE 2%PTAY FAste] A

e « ¥
"wg%" 3 #
S T o
oy R <
o MW‘-&-Q; . ‘}

i

i

e
g, B2

Fig. 3. Virus particles decorated with TRV antiserum by immun
osorbent electron microscopy (ISEM).

Fig. 4. Concentrated ring on the leaf of Nicotiana tabacum inocu
lated with TRV-K isolated from Gladiolus hybridus.
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Fig. 5. Electron micrograph of purified virus particles of TRV-K.

6790bp
3261bp

Fig. 6. Agarose gel denaturated electrophoresis of RNA from
purified TRV-K. M: RNA marker, S: TRV-K, RNA-1 size is
6790bp and RNA-2 size is 3261bp.

AHu| Aoz BFF A, BEEel A9 gle A =
QRR= 170~200% 22 nm, S HAYPARE 40~114X22 nm
=719 gomd gAuke Al th(Fg. 5).

RNA electrophoresis. Agarose 1.4 g, 10XMOPS buffer
10m/, formaldehyde 17ml, ddi water 76 miE %A
14% agarose gel 100 m/ E¥]SHAT Formaldehyde=
agaroseZ MOPS bufferst waterol moda Bl F 4§
A 5007t B9 o W bskArh 208 ¥ gelo] 2oH
tanko]l 1XMOPS buffer2 3¢ T3 RNA samples &
&7 RNA loading buffer® 412 F 60VellA] 3A7E<t
A7NGES AAsa. 2 23 6790bp RNAIF
3261 bpel RNA2 270¢) W=7 YeERdTHFig. 6).

CP gene?] primer A% ¥ RT-PCR. RT-PCRZ HA
WA} EAol 93 DNA FAwkest o W=
DNAS Z¥ o= sl PCR ¥H3o2 £33t RNA

_—

M S S

Fig. 7. Agarose gel electrophoresis of the RT-PCR. Electrophore-
sis was performed in 1.2% agarose. Lane M: 250bp ladder marker
S: using of TRV-377F and TRV-1 375R primer.

A& 5wl reverse primer 1 /9t RNase free water 8 wl
2 wo] 97°Ce| A 287+ Etl. SXreaction buffer 4pl,
dNTP 1 i} MMLV Rtase 0.5 uig ¥ol 37°C°l IN7F &
t}. A cDNA 5wl RNase free water 34, forward
primer 1 W/, reverse primer 1pl, dNTP 1 pl, 10Xreaction
buffer 5 W, 25 mM MgSO;, 2 uie} Ifl polymerase 0.5 WE
Yo Z denaturation 94°C/30 sec, annealing 60°C/1 min,
extention 68°C/2 min®] AL 40 cycleS AT 2
Az 1 kbA7]1e] M=7F UeEbETH(Fig. 7).

37| BA . ABI Prism TM BigDye Terminator Cyclic
Sequencing Reaction Kitet ABI Prism 377 Genetic Analyzer
(PE Applied Biosystems)Z ©]-8-3} cyclic sequencing3t
9t} Template® °F 250ngel 1 p/2}terminator ready
reaction mix, 1.6pmole primer 1 pl, Sxseq buffer 2 e g
o e ZRSE F 10WE RFIL, PE thermocycler
060071 71 & ©]-83}4] denaturation 96°C/10 sec, annealing
50°C/5 sec, extention 60°C/4min®] 4 & 25cycled A
A3ttt Gel& UREA, Ac STOCK, dH20. 10XTBE,
10%APS, TEMEDE g0} THET}. PCR products A%
% =g3le] ABI PRISM 3772 @714 9 43T
Zalr] 2w A4 228 TRV coat protein cDNAT
TAAZ stop codon®Z 3= 20070 ojulizAto g7 A
o] ¥oiqlrh(Fig. 8). TRV olp| A1 E e A
nlwer Az 2 Aol F2® TRV-Ke 71&e] 22
| TRV(AAC02063)8t €43 LRSS w, Pepper
ringsopt virus(PRV; NP_620037)2 69%, 18] Pea early
browning virus(PEBV; S07552)%} 57%2] AL BIT
(Fig. 9). 2211} GenBankell H3# TRVE#e| 454
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1 atgacagacggtatgtacgatgaggagtttgatagcaaagetctce
MTDGMYDETETFDSIKA AL
46 aacgaaacgttttcgccatgggt tgaggagaagaactggaaagac
NETFSPY¥VEEKXKNYE KD
91 gttctaatgaggttgagegetatgaaatttgegttacaagetgac
VLMRLSAMKFALGQAD
136 agggacaaaattcctggggttttatcggatctgaaaaaggactgt
RDKIPGVYLSDLIEKTIKTDTC
181 cctttcagtgcttttaaaaggtttcctgacaaagagatgtggteg
PFSAFKRTFPDIKEMEUWS
226 aaattgacgaaggaggctgtcattgetttagectcaaattcaaget
KLTKEAVIALAQTI QA
271 gecttettettttaagaggagggeagatgaaaagaatgetgtttct
ASSFKRPRADEIKNAVS
316 gggttgattactigeaacacctgetcaaget tetactagtaacgeg
GLITATPAQASTS SNA
361 aacccaagtggttcagcaaccacagtggtgagaccaccaaggttg
NPSGSATTVVRPPRL
406 gacgactcgtctttccaagaggatagettttcttttggtaagttc
DDSSFAQEDSTFSTFGEKTF
451 gatgacgcttctactgegtatcataaagetctctectatttggaa
DDASTAYHKALS SYTLE
496 ggtttaaatttgaaaccgttatataggagacagtttgagaaatcg
GLNLEKPLYRRAQFETKS
541 tacaacactaggtgggttcctgetgecactccggtggegeeteggg
YNTRVYVPAATPVAPG
586 ccgegtcecgaatcectaa 603
PRPNP =

Fig. 8. cDNA sequences and deduced amino acid sequences of
TRV-K coat protein, The TRV-K coat protein consists of 200
amino acids. An asterisk (*) indicates the stop codon. Genbank
acession number is AV179834.

TRV-K  MTDGMYDEEFDSKALNETFSPWVEEKNNKDVLMRLSAMKF ALQADRDK | PGVLSDLKKDC 60
TRV MTDGMYDEEFDSKALNETFSPHWVEEKNWKDVLMRL SAMKFALQADROK | PGYLSOLKKDC 60
PRV ——MAMYDDEFDTKASDLTFSPWVEVENWKOVTTRLRA IKFALQADRDK | PGVLSDLKTNG 58
PEBVY  MVKGKYEGFSASGAKDL VFSAWVEVGNWNEVLRRLMDLKFALQADRDK | PGVL.SDLNMES 60

. oD ok L Rk KRR Kk k KKk DRAEARKRARKAARRARKH ]

TRV-K  PFSAFKRFPOKEMASKL TKEAV | ALAQ | QAASSFKRRADEKNAVSGL. | TATPAQASTSNA 120
TRV PFSAFKRFPDKEMNSKLTKEAV | ALAQ ! QAASSFKRRADEKNAVSGL. | TATPAQASTSNA 120
PRV PYSAFKRFPDKSLYSVLSKEAV | AVAQ! QSASGFKRRADEKNAVSGLVSVTPTQISQSAS 118
PEBV  PFTRFKRFSDGEEYSLL IKEANIAIAQI QAASAFKRRADEKNAVSGLLTQSAQAPTSS1Q 120
A1 kRAN ok Lk ok kkk ok lkkkkkk KhkdokkkhkhihkhrIl D ok [ x
TRV-K  NPSGSAT—-TVVRPPRLODSSFQEDSFSFGKFODASTAYHKALSYLEGLNLKPLYRRQOFE 178
TRV NPSGSAT——TVVRPPRLDDSSFQEDSFSFGKFDDASTAYHKALSYLEGLNLKPLYRRQFE 178
PRV SSAATPVGLATVKPPRESDSAFQEDTFSYAKFODASTAFHKALAYLEGLSL RPTYRRKFE 178
PEBV GSSQATV———VRPPRESDSAFAEDNFSFGKFDDASTAFHKAHSYLRGLRLVALDQEDFE 176

KIkAR KKK KK KK KRRAKERK KAk [kk Kk kD kk

TRV-K  KSYNTRW--—-VPAATP- VAPGPRPNP—— 200
TRV KSYNTRW-———VPAATP—~————~——VAPGPRPNP— 200
PRV KDMNVKWGGSGSAPSGAPAGGSSGSAPPTSGSSGSGAAPTPPPNP— 223
PEBY  EKFKLVWKETPQAQQNVTG——— PTVPATSSGGGKGPGVA 212

* .. BRI *

Fig. 9. Multiple alignments of the amino acid sequences of TRV
coat protein. TMV like-domain is upper-lined. The amino acids
marked asterisk (*) and the dots (: and .) indicate identical and
equivalent amino acid, respectively. Gaps (—) were introduced for
maximum homology using the CLUSTAL alignment program.
Genbank accession numbers are AV179834 for tobacco rattle
virus-Korea isolated (TRV-K), AAC02063 for tobacco rattle virus
(TRV), NP_620037 for pepper ringspot virus (PRV) and S07552
for pea early browning virus (PEBV).

A9} CLUSTAL W& AR&-3F alignmente] ¥4 A3} o]
u] 98- TRVE coat protein] F5A4L F3] 2o

T

378 - 18
™ 23]z PRV PEBVS} Lgo] ¥/ HUrth(data not
shown). :Laizli o] AFofA] Ea|g TRV-KEA 7|4
gg 93l & 2 genomed] A tHE ORFE AAFH
Q1 Hlaw £ °l P a3ltty gAZY. 2, o] A7
A E2]3 TRV-K9 coat protein cDNAS} o}v] =i F
2 Bolwg)Flol A E2]¥ TRV-ORY(AAC02063)%+ 100%
homology® X¥.o]2 & TRV-ORY(AAC02063)%} %2 u}
olg 27t dolA EEH Hoex HAES WY

i &

of AF= diFANY AAEE AG 9 7e A A
ool 2 FAupAAM Tobacco rattle virus(TRV) 73gel 2
g 42 Hole FE L X(Gladiolus hybridus), =
ZAX(Crocus spp.), 8 (Narcissus spp)E N 3t
Hlolglx AR E FAIETh olE A EE DNY 3 ISEM
Hol| o8] EaHzEnH oz vpolE X YRpE HAS
Az}, Zbzke] A2 7] YA 170~200%X 22 nm, B2
AR 40~114X22 nm Z719] BB Y7} v &
A=At 2AF AR Fol] FoigR}F 2ol 750 nme] AHY
Azb, HEF YA, 30 nm FIYAE EAHIAT v
ojgze #hHE SE&elL, ARAL, FASE oF 11
9 AEAE F9 HJFdA 7IFHAE A
o] FEHE ARSI FRA v F ez
2 Az, AEzA e 24F ME MEHoiv X U
of gimFe] PRt e F& At AN 23
ZalvLe] 2o A TRV-KE #3 38 2ul(Nicotiana
tabacum)® FF, TN T BAst AR S A2t
Aot 222 FAE vlo]g 22 5E] RNAEAE F&3
RNA A7]%9%52 AAsAEd, 2 23 6790 bpe] RNA-
13} 3261 bp2) RNA2E ENT 4 UAATh 03 A
£ 71&9 TRV B3 W& 2 AL Aot TRV-
K RNA-29] 9|5l A (coat protein)e] H7|ME-E 4
3l3=d), 19983 Sudarshana®} Bergero] '23ist TRV-ORY
©] RNA-2 coat protein gene2] G714 &3 ¢ 7Me] F7]
£ A9sly 25 FdstA EA=IUN

1980t o] & 5}%1] *P%M SRk A=A,

oL, FH

= ¢~°° Z %oﬂ 916}1 I Au) wEHol F43]
Z7eta Ak E3 =Y4E F2E Fole A7k 4=
A
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H2E HES g thdA TI2FAAE vlojei g o
Aol WINE] dojubr 2 Hart v Avks AL o]
v g3l Aot Al A& Foll Al H A AF
& o 7] 4ske) TRV AE&0l o 70%A3L, tHo s
AR729 TRV ZEEol F 40%°1%24, ST &
2:9] TRV ZE &2 1% "]t o] doA s &<l
g ouke} o] YA FdE FAstet ARALE v)
olg & Zrdgol vl EhZ, ti-Eol FFAE Ho
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et al., 1995).
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5, 2002). gollA HFOR o] AFeA A|ZE TRV-
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