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Transformation of Tlmibyeo using pCAMBIA 1300 and
Microstructural Investigation of Leaves
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Abstract - The argE gene of E.coli was introduced into ‘Ilmibyeo’ cultivar of rice by Agrobacterium tumefaciens and a
large number of transgenic plants were produced. Embryogenic calli were co-cultivated with A. tumefaciens strain AGL1
carrying the plasmid pCAMBIA1300 containing hygromycin resistance (HygR). Transgenic plants showing in vitro
resistance to 50 mg/L hygromycin were obtained using a selection procedure. Stable integration of argE and HPT genes
into chromosomal DNA was proven by southern blot analysis and PCR analysis of genomic isolated from To progenies.
The fragments of 650 bp (HPT) were detected in transgenic rice lines. The 230 bp (argE) fragments were showed in
agarose gel, and detected fragments were matched with size of argE specific primer. The microscopic feature of leaf on
scanning electron microscope (SEM) revealed differences between clear and chalky in shape and arrangement of stoma

but did not discriminate.
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B 2R $HAS DY EE HE2 R %.Péﬂs}
o EAYET $olH BHolelE AT7} el Y] 2
T ok Wb, BHste AL 22dER qw.x%
£ A7gste] FAAR AEAE eSO =" o /A7t
HEAOIA By o wAskrIE 2AH: AFE Sl
AP 1 Qiek, AF7A] AR FARE AEA A =dsie=d]
olA H|nA QA o] = lx—_“l ol 8xz}e] §AFAo] ¢
RRoB theA @gzqt WA O 2 Agrobacterium
He =4 Uk

Agrobacterium@ "WHZ S BAAYE 1 FAAB
ahol BlaA 9)50) £ SRR AR AR B8 &
FHE B SULE E2 7 li o7 o] 4
A9 A1E Bk oha} Bl 4120 FAHRE Qe o] 8
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AUrt. Bﬂl%— E'Pﬁ}@l TR A2 FEAEe] 75l

= B AIA ZAA) 9] QAN BEAS
12 —TL7} o]2oj A 7] WEo|tH(Uchimiya and
Toriyama 1991; Hiei et al, 1994; Zhang et al., 1997; Lee
et al., 1998; Kwon et al., 2000). @A A€ W= Agro-
bacterium @5 WA vlgF AE0)7] W) 71EY &
v 53 72 AR AlEate ohE ARSI o) o7 24
ol A HE=|olok gict, T ARG AE HlasiA FEAS
Bgo] W2 A v FF7 A=A AEE 8 Kwon et
al, 20000 B FARAR] &&(Henry et al, 1994; Hiei et
al, 1994; Lee et al, 1998; Oh et al, 2000)%) & zto}d&
Hole AL o2 JfAEolof & TA|olch wetk Agro-
bacteriume ©] 43t FANZ W& HWeiof HEslo] FA
A3 588 7717 YslA= AgrobacteriumWel T-
DNAZE HEAIE ¢ro2 & wofd =+ gle 240F FAushe
AT A7 EQE A/t PR AT Rastel HE
Ae) ARIPL HEH O R ool Al o) Fa)
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1=
B A7E= Agrobacterium| 2] T-DNA7} A B2 2] A
Aol et == 2=XE PCR(Polymerase chain rea—
ction)® Southern blot& &3+ RARIATLE E3 FAMT
A= ER1H A ES o]83te] FAATA Y} 21 257 9
FAA =QloZ Qg PHEE Aste] {fRE AAADA
(SEM)Z o]-8-3tod Tastqict.

Mz A Wl

Aol FaAge] Ag3t WE = pCAMBIAI300S.2
A T-DNAWE | hygromycin phosphotransferase(HygR)
9} argE(NCBI accession no. X55417)2 =Zgstx 9t
pCAMBIA1300-2 54838l HH(An, 1987)& ©l-8-3t Agro-
bacterium AGL1°| FAATAFL} FAATEH dF+= HF
FRAA7Y L3 YEP HAR| o)A 28 CoAlA 24417t wlekgt
& AABZ3 & 2AE pellet-Z acetosyringone & &3
AAM(AA macro and micro salt, Amino acid stock, MS
vitamins, 500mg/L casamino acid, 68.5g/L sucrose,
36g/L glucose) HAul x| ol A} A @ErS}ISITE,

8|8 Agrobacterium®t ¥ B AE FFOE 297 viY
st TEulE AHARRE Agrobacteriums AABL|
o3t AYAE cefotaxime(250mg/L)°] A7HE BH#EE 3
3] ol Aldstar el 4] wiAl 2N6-CH(@N6 medium
supplemented with 250mg/L cefotaxime, 50mg/L
hygromycin B)oll 01418t & 357k 27°C, gZ2 A vigstd
o, 1 & AE3} wiz] MSR-CHIMS(Murashige & Skoog
1962) salts and vitamins, NAA 0.5mg/L, kinetin 2mg/L,
sucrose 30g/L, phytagel 4g/L, cefotaxime 250mg/L,
hygromycin B 50mg/L, pH 5.8]0] 0]4]3t & HA9] Ax &
syt FEAE e AR AEL0] HAriEA] g B ul
A MSOMS salts and vitamins, sucrose 30g/L, phytagel
2g/L, pH 5.8)0l 045} A oz A= AEA TS A
st wigFr)ollA £37F B AEAE Sl AA 2
Alo) ApAg 27| A sttt

PCR #4402 3le] YA genomic DNA= Shure &
(1983)¢] Wyl et F531% 2L, argE® 5°] primer
(Forward 5 —~ATGAAAAACAAATTACCGCCATT-3,
Reverse 5 “TTAATGCCAGCAAAAATGGTGAIE AHE-31%1
t}. PCR 3% 2742 94CollA 1&, 55CllA 12, 724 1
B2t 303] ¥HESE ok 72 CollA] TR vESAIR T FEH 4t
E2 0.5 xTAE®Y9| ethidium bromide (EtBr)& #-33t
1% agarose geldll A7) 85-3t] &Ikt

FAA3 A A o)A genomic DNAE $&3% ¥ Eco RI2
2 Aol 2042 genomic DNAE 0.8% agarose gelollAl
A7)19%38t & capillary transfer *'H-E& 183+ nylon
membrane®] Aot Aot <l HPT(hygromycin
phosphotransferase)oll 2P HAM FojYUAE o83t £3
A2 g33% % Southern 24L& 334t

PAASA 9] Festzel S A 5t ol &
¥ 4 S8 SEME olg3te asiglet. 2] 444 =
Ao| ohd e 48 £YE 53 /M FHL Pty
THE Y3 2A2 AR o2 Aol HHFFHER
(Martin et al, 1991; Sneath and Sokal, 1973) @& 1} +
A 5& 2ARIR &33%ch SEM 842 LV-SEM S-
3500N(Hitachi, Korea Basic Science Institute)& ©l-&3}
of P3HATt,

an o nE
PCR # southern blot ¥4

st SAEA W29 argE 427 AY] ARE &1t
7] $)3) genomic DNAE #&3}3 argE +4% Eol&d
primer & ©]-83l%} PCR& $=33igirt. 1 27 =& F2A
3} A1 BEA oA dAdEE 32719 0.28kb THE| PCRAREC] 5
Zx]9lthFig. 1A). Lane P2 argkZt AZEHH binary #E ]
A ZZ5] dHold lane 1, 2, 8, 4, 5 AT 2R
22 DNA ©Holth FAASE 4EA e didd 27)
9l 0.23kb & DNA 5% TS & 5= QoA argE £2A7}
W AlsArel] AdE AL E FAFHYC

argE §AAE @302 AMgste PCRSE DNAEHE
8t Southern blot £4-& AAH 23t FAAS AE4 =2
TollA 4kb olAte] HEZL HEH AT (Fig. 1B). o|AS &
3 DNAE Eco RICE A2 3 & Zolojx Add A&
Aol argE A7} ebdH o2 YUEASS Vehll= 23
o},

Agrobacterium 71H& o438t wj9] FRAAZol= Hjkel
o] 2 EL 2oL} RAEL] genotype, 35S HIA] Wl
A71=]= acetosyrongone 5=} vlA 24, Agrobacterium
strain 5 A271A] 22lo] Fojsh= Aoz A3 A UrHHiei
et al., 1997). ol 22FojA 22 E9] genotypeol wzt B
A3 Zgo] AT Aolg Ktk ol iR A7
ZE9 Agfolct W) AL gutx oz Az sty FFol ¢l
U7ty 2R FAAST 580 B2 ZoR d#A ot
(Hiei et al,, 1997). ‘Quly o] 34 = FAAE 7|HE ol&
3 2F 830 ¢ 83 ol gHAE = YL AR A
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8 & = B8 le«—0.23kb

Fig. 1. Electrophoresis pattern of the 230 bp from argE gene amplified
by PCR using DNA isolated from Ilmibyeo transgenic plants and
southemn blot analysis. (A) PCR products of argE gene from TO plants.
M; 1 kb DNA ladder, C; Non-transformant, 1-5; Transgenic rice plants,
P; argE DNA fragment amplified from plasmid. (B) Southern blot
analysis of transgenic rice plants. Genomic DNAs from the leaf tissues
of ten (1-5) independent lines were digested with EcoR 1 and hybridized
with DNA fragment of HPT gene.

=29t

u o] Festy E4
Hel 257 BERE Y8 3HEE, BEEs 48 dvli
& o]-&35te] ¥ralv} hKim et al, 2002), Maeda <

pCAMBIA 1300 HE S o] 83 Quj o] FAAS Y 9I9f WARwHY ¥

Miyake(1973)}& SEM-& o|§3}e] =43} albinoAl &7t 9
RHO Lz o2 WY A=A +5 TS AEL 7
F Az 29 uj oA RJolE HoF9thZhang, 1995). F&
A A ekel H2 o 3H9] 7| B2U a8 EAE
WA A nE FAASA A 71F
(Fig. 3). WHdof th=
gl Ao g HojRit) Ao HE FUHIAE wEe A
Tt wol ®31 gloyt FAASAE ol 83t Pl Wt
of A1 7o) MRS} 19979 Kang 5ol 23] T EFAE
u|7 Cryo-SEME o|83te] theAdql ek 2359 YBF<l
BAE)FLE ] §4 9 93lE A S B3} gl dojAl
EZ7F SolAo]| tig)] g} gict,
w3t AT ] Yo Aol oAM= tix AEH F4
KA Aolof] =gigt Hal= B4 QIchFig. 2). 4 FA =
7 xo)o] 671A] =X thet Hrghs W AT dix A2 3
A3 Aolof HEY} glglon FAMFE wof glojN=
zlol7} HE Gl ﬁ-"i LP&“;%D}(Fig. 4) stxrjol| Al 5
3t HE "’d«l @‘FH% —‘?— Exlof Eatodxl 3t S
3! —% HYcHKoh et al, 1994), E
SEM ol83t ﬁ%&"é?—l AL AU B2 UmAlolof
= Aeg HYtHKoh et al, 1992). & A7
W Folo] oJ3t Fehery WakE B ZH
ot SEMQ o831l fgl AR 0| AATE T2 Aol 7
= AL AT Aok Hopol T Fag WA 27

[} =z

o2 AlgE

_4

ez B olsltt
AlZe PRl ulA U WY

Fig. 2. SEM analysis of stomata positions and arrangement of surface blades from transgenic plant leaves in 4-week-old plants after transfer to soil. C,

Control. 14, transgenic plants. x1.0K. Scale bar =50 ;/m.
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Fig. 3. Measurement of thickness of surface blades from transgenic plant leaves in 4-week-old plants after transfer to soil. C, Control. 14, transgenic

plants. x180. Scale bar =200 ;m.
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Fig. 4. Variation of leaf thickness in transgenic plant leaves in 4-week-
old plants. C, Control. 1-4, transgenic plants.

o e

Agrobacterium tumefaciens®l| 2J3l LujH £5o] L¢3}
o] B2 PAHZE Aot vl B A= hygromycin
Ay MdutA g 23 pCAMBIA1300 HWEE 083}
Agrobacterium strain AGL1S2 F-5HjFslct F5ul%%
% 50mg/L hygromycinoll H3d& Hol= FAAEA 7 A
Edch T, At 23 2HE genomic DNAE &3
o] PCR¥} Southern blot& &% 22 5-24+9] eHye HUS
skt FExeE wElolA 6500pe HPT $44F ©

Ho| velttt 281 argEel £013 priomerd o83t 4
A3t Aat 230bp THo| AEE U} SEME of-8-5to Fejst
A 5L 3 Aat 715 220t ujdAdel S oA F2AA
A= h2Te wiwstol 71 F g7 E5AAR1 olg 2o
9t
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