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ABSTRACT : The ¢cDNAs of tobacco mosaic virus-pepper strain (TMV-P) coat protein (CP)
genes were introduced into tobacco plants (Nicotiana tabacum cv. Samsun nn) using a bi-
nary Ti plasmid vector of Agrobacterium tumefaciens. These cDNAs introduced into tobacco
plants were detected by polymerase chain reaction. Symptom development was distinctly
suppressed in the transgenic plant introduced by sense CP ¢cDNA when the plant was ino-
culated with TMV-P, while in transgenic tobacco plants of antisense CP gene, symptom de-
velopment was not suppressed as in non-transgenic plants. TMYV-P concentration in the
sense CP transgenic tobacco plant was decreased to 1/14 of the concentration in non-
transgenic plants. Expression of the kanamycin resistance gene of these transgenic plants

could be detected in the progeny.
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Fig. 1. A schematic representation of two CP cDNA inserts in sense (TMPC-S) and antisense (TMPC-AS) orientations

in plant expression vector, pBI121.
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denaturation 94°C - 18-, annealing 50°C - 2%, ex-
tension 72°C - 3%) AlAl3leich. PCRAMEL 1.5%
agarose gelol| 4] 71935 & #alslic}.
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Fig. 2. Agarose gel electrophoresis of TMV-P CP
cDNAs (arrow) introduced into Agrobacterium
tumefaciens LBA4404 by triparental mating. Lane a:
plasmid DNA extracted from A. mmefaciens LBA4404,
and lane b:pBI121/TMV-P CP cDNA digested with
Xbal / Sacl. Plasmid DNAs extracted from A.
tumefaciens transformed with pBI121/TMPC-S (sense
CP cDNA, lane c) and pBI121/TMPC-AS (antisense CP
¢DNA, lane d) were digested with Xbal/Sacl.
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Fig. 3. Agarose gel electrophoresis of PCR products of
TMV-P CP cDNAs introduced into tobacco plants.
Amplified cDNA fragments (arrow) in DNAs extracted
from tobacco transformed with pBI121/TMPC-S (a;
TMPC-S4, b; TMPC-S5, ¢; TMPC-S19 and d; TMPC-
S22), pBI121/TMPC-AS (g; TMPC-AS2, f; TMPC-AS6,
g; TMPC-AS12 and h; TMPC-AS17) and nontrans-
formant (i) were separated by 1.5% agarose gel. Lane
m : ADNA as a size marker digested with EcoT14L
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Fig. 4. Symptom development of transgenic and non-transgenic tobacco (Samsun nn) plants 20 days after inoculation
with TMV-P. a: non-transgenic plant, b : transgenic plant transformed with sense CP gene (TMPC-S4), c : transgenic
plant transformed with antisense CP gene (TMPC-AS2), and d: healthy non-transgenic plant.

31= DNA2| A o] gal=]g]ch(Fig. 2).

3 A tumefaciensZ5E 53 ZeflAn|=E
CP gene?| primerE- 0]-23}o] PCRZ ZZE |71 A3}
ol % ¢F 500 bp =27]¢] DNAZZo] a1 x|6] LBA
44047 AN 2 A xg G3iwE] pBlI2le] YIS
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& ZIXE chhliofA{2] CP gene cDNASQ| &lol. 3
A% o)) DNAZX2E] TMV-P CP gene cDNA2]
AR §55 Sels] skl AeelAl oA $4A7)
HAAF il 9] o1& 2 F]8le] CTABY 2.2 DNAE
Z2319th. o] DNAZ CP gene?) ot primerE
o]-4-3te] PCRE A F 1 £EARS A79%
gt A3}, sense I antisense CP cDNA2] ZZo] Fhal
HA e (Fig. 3).
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Helom (Fig. 4), ol=igr e o2 A
(TMPC-AS6 ¥ TMPC-AS12)ol] E515-& 7 Sof =

Table 1. Assay of virus concentration in leaves of
transgenic and non-transgenic tobacco (Samsun nn)
plants inoculated with TMV-P*

No. of local lesions on Samsun NN°

Transgenic - -
plant Transgenic Non-transgenic
plant plant
TMPC-S4 14.7 198.3
TMPC-AS2 188.0 185.2

* Inoculum was used with 0.2 g of each terminal leaf 20
days after TMV-P inoculation.

® Average number of lesions produced on three half-
leaves of Samsun NN.

Table 2. Genetic analysis of the T, progeny of transfor-
mants on the agar medium containing kanamycin

No. of

Transgenic . Expected 2
plant S(efc/ﬂin;is ratio X

TMPC-S4 108/32 34:1 0.34

TMPC-AS2 126/52 24:1 1.66

*No. of kanamycin resistant seedlings (+)/No. of see-
dlings susceptible to kanamycin (—).

Ze ANE LMHM_. B o5 Al &ef A5 ulo]
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PHoz Bt o, TMPC.StolA] HEH ulo]
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H2 T v AR gl SA= TMVE] o 1/
14013137, TMPC-AS20| A& v & A sHA o] FA1€
TMVsEe} 2ol E vhehfiz] edgkel(Table 1).

HEME eulo] SOiA™. Ao st ¥
AE zt HAAZRA S 2] FALE o] §5he TARRE
T1 AHe] kanamycint]Ad-S <F 3: 12] Eel0]& B3
th(Table 2). &4 w]gAAFA 2] FA= kanamycin
vz ol 2T Aol A= ik
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19861 Abel S(1)0] TMV-UL AE ujolaixe] A
ZRNA®A CP geneel] th-$3l= cDNAE Agro-
bacterium®] binary vectorZ o]-galo] dullol] x93}
9< u, ¥AAEE gy} TMVE] HFol st
WA o] JAE vehdrhs AAE Rag o,
oje] 59 ulolal2ollA] CP gened ©]437 nlole
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AHG, 8, 12). o137 A3 AAEL diE 2L
Zof npolala o) disid AYAdE Ze Ao
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A3o] glof FAJe] mopx|aL glrt.
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ol gt uk-e-S e ErE golrsich ol& 4 &
AA7 =9 FAAFH Gl TMV-PE 3F3 2
5}, sense CP7} £9]% #HAAEAE TMV-PS S
o] @& WAye] Fapg o A= o)T
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e Ae Eodsn wastn Aok ohE o
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& A= TMV-P2] CP geneS =417 FAAA
o] 844 kAol rks A AALE F3 ol

2 o

TMV-P &)=t §-A2H(CP gene)?] cDNAE
Agrobacterium tumefaciens2] binary Ti plasmid vector
2 o]gsled whuj(Samsun nn)oll =31slc) A
35l el 2%e £91% CP cDNAE PCRol| 9JsiA
Falglgiel. A FAAH HulF, CP geneol
senser}dko 2 315 HAAFA & TMV-PE HF3H
g W HALHL FAA JAstHct 2
CP geneo) antisense ¥}8F0 2 w415 3214 A ol 4]
LA Al nh A 2 vlela] s FFel
o Z wAE-g oA ER] Eslic}. Sense CP gene
o] =qid WAARA ] 242 TMV-PS] FEt vl
SARRA] 24 vlelelx FEe] 1/14e1gch
o5 FAAWAL ANEAE WIS W ka-
namycin WAo] Q4 =%lck.
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