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124 HAZRE BT o4ttt g, dEDY
A5 AR2 A hygromycin 284§kl 1 kb hygromy-
cin phosphotransferase(HPT)E Z+T= 60 kb pCaMV358HPIN
(U738 GAERE B2 o) AR A& =S
GUS f7#t HPT $3A4E8 25 747 10 kb, pYJH vector
(Yoo et al, 1993)= DNA imbibitiono] o]-&s}gci(Fig 1).
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Polymerase chain reaction (PCR)
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polymerase, PCR buffer, 1.5 mM MgCl, 2F 10° copy2] DNA
templateZ o] &3] 100 pL ¥HS-o 2 AF ) WA 50
pL 9 mineral il B¢ %L wtt) Denaturation, ann-
nealing, extension &%= 747} 94, 55, 72C B ARSI 30
cycle(cycler: PCR ROBOT Fine Inc)g #&H Tt Producte]
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FARY fFE €7] AT primers] ZTFHE 26 kbe
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mer®} terminatord] 23 primerS-S o]-43l¢] vector B}
72Z20Z DNAZ EA3IEE gyt PromoterZg 5-TA-
GACGAGAGTGTCGTGCTCCACC-3(Gardner ef al., 1981)
o] terminator®-e 5-ATCTCCCAGTTGGCGGCGGCT-
GAT-3'(Bevan et al., 1983)%] oligomerE primerZ o|-£3FT}.
Template® AMH-3 genomic DNAT Bglll2 A2 ¥ liga-
tiond}1, THA] EcoRIC.2 Az} AE8}Qch PCRE o9 =
A7 B FPs9n @ buffers € 27]9) DNARE
48 & 9% E Ponced Micol(1992)9] buffer IS A4
3T
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Fig. 1. Diagrams of pCaMV3I55HPTN and pYJH vectors,
and positions and directions of primers used in PCR.
The black arrows indicate the positions and directions
of primers used in PCR amplification of 097 kb, GUS
DNA. The white arrows indicate the positions and direc-
tions of primers used in IPCR. 358, cauliflower mosaic
virus promoter; HPI, hygromycin phosphotransfcrase
gene; NOS, nopaline synthase polyadenylation region;
Amyp’, ampicillin resistant gene; B, BamHI; H, HindIll;
I,, first intron; GUS, B-glucuronidase; MSC, multiple clo-
ning sites.
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b

Fig. 2. Histochemical analysis of GUS expression in rice
seedlings. Arrows indicate the position of GUS gene cxp-
ression. L. leaf: M, microsectioning view of rice transfor-
mants.

Table 1. Frequency of GUS gene cxpression according
lo differcnt types ol vectors using rice cultivar Nagdong

% of seedlings

Type of vector expressing GUS gene

pCaMV3358T,GusN 51
pBI221.2 31

Frequency of expression was calculated as the number of
embryos expressing GUS activity among the total. Values
were determined as an avcrage of 3 repeats.

Table 2. Frequency of HPT gene expression in rice

Kinds of
rice cultivar

% of embryos expressing
viability in HmB medium

cv. Nagdong 32
cv. Sumjin 9

Frequency of expression was calculated as the number of
embryos expressing viability in hygromycin medium among
the total. Values were determined as an average of 3 re-
peats.
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Table 3. Frequency of HPT gene expression according
to incubation tcmperature of imbibition

% of embryos expressing viability
in HmB medium
(% of germination in MS medium)

Temperature (C)
effect using
¢v. Nagdong

4 45 (100)
28 32 ( 94)
37 0C 7

Values were determined as an average of 3 repeats. The
values in parenthesis indicate germination efficiency accor-
ding to temperature.

Fig. 3. Rice survived in HmB medium. Compared with
control rice (C). sclecied rice has more leaves than a con-
trol and shows dwarfncss (A, B).

1 2 3 4

Fig. 4. Dot-blot test of ricc using probe of 1 kb HPT
DNA. spot 1. positive control; spot 2. ncgative comtrol;
spot 3, selected rice in HmB medium; spot 4, control
of ree.

A AED A ok 2-4% FF MSHIA A Tl gEte]
WA ZBE genomic DNAZ ZZ3gich. HPT #AHAE
A8 gl 2014 e AR E gog GUS FAA
Uls PCRE 4813 23 Fig 69} 29tk & GUS #2349
farget productd] 097 kb DNA7} genomic DNAWel E7) 3
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Fig. 5. (A) Cloning of IPCR products for selected ricc.
The cloning DNA was digested with Smeal and eleciro-
phoresed in agarose gel. (B) Sequencing products of IPCR
products.

H]%‘O‘ 20704 & 1870 A )M E1=o] HPT f37¢ GUS
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Fig. 6. PCR analysis of selected rice in HmB medium
for GUS gene (A) and Southem analysis (B). Lane 1,
DNA sizc marker; lane 2, control of rice in HmB me-
dium; lane 3-22, selected rice in HmB medium. Arrow
indicates 0.97 kb target products of GUS DNA.
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A1 Yok 22 E Seuthern blot £438}7)¢= A copy

F7) BE3 oy 279 PCRE 53ld §24AERY 9%
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Uptake and Expression of Foreign Genes Using
Seed-Derived Embryos of Rice

Yoo, Junhi and Guhung Jung®
Departiment of Biology Education, Seoul National University, Seoul

ABSTRACT

DNA uptake in dry embryos of rice by DNA imbibition was detected by monitoring the
expression of chimeric vectors. The selective markers of expression vectors used were $-glucu-
ronidase (GUS) and hygromycin phosphotransferase (HPT) genes under the control of CaMV35
S promoter. Frequency of transient expression of the foreign gene was generally 30-50% varying
according to the types of vectors and rice cultivars. Dot blot analysis and DNA sequence
analysis of inverse polymerase chain reaction products showed that selected rice in hygromycin
B (HmB) medium had HPT gene and CaMV335S promoter DNA sequence in genomic DNA
of rice. To investigate what ratio of rice having two marker genes simultaneously as rice
embryos imbibed the vector DNA having two HPT and GUS gene, transformants selected
in HmB medium were subjected to PCR for GUS gene. It was shown that about 90 percentage
of surviving ones in HmB medium had GUS gene.

Key words : DNA imbibition, rice, IPCR, GUS, HPT
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