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R
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W2 CEETH - RN KZHEA T 5
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B B RS S R A 2R 2 ] R AL T
INAc s ik & A s AR R R AL 1 Ry
INACEGFP - [t ¥ 35 & [ By — H B 8 1
(promoterless ) < #E LA » AL 5 DUIE
J A — {18 BBl T i B 3 IR - s 25 R IRk
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ABSTRACT

Transposon tagging has become one of the
powerful tools to create mutants for isolating new
genes. A fusion of the SA inducible promoter
(PR-1a) with the Ac transposase gene was
constructed and designated INAc previously. Its
excision can be induced by inducer (SA). In this
study, a promoterless reporter gene EGFP was
inserted into INAc to generate a new inducible
transposon, termed INAcEGFP. This new
construct allows the possibility to study gene
function in heterologous mutant. INAcEGFP was
transformed into rice plant and 51 independent
transgenic lines were generated. Spontaneous
transposition events were detected in 5 out of
these transgenic lines. The other transgenic rice
lines were induced by SA and yielded high
transposition frequencies. Furthermore, the
flanking sequence of T-DNA and transposed
INACEGFP could be obtained. Thus, the
INACEGFP system could be a powerful tool for
promoter/gene trap.

Key words: Rice, Transposon, Inducible promoter,
Reporter gene.
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B : Ac, activator; SA, salicyclic acid; 5-Azac,
5-Azacytidine; Ds, dissociation; EGFP, enhanced

green fluorescent protein; hpt, hygromycin
phosphtransferase  gene; INAC, inducible
activator; LUC, luciferase; NOS, Nopaline

synthase.
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ANIEY) - KR AE BB (B EK
INEE S R mREE) R KRy BRI A
/IN(Arumuganathan and Earle 1991) » B
4.3 x 108 bp > XK FE4 55 1T & R i 7 H 3
K5 (Hiei et al. 1994) > i H > fERFETED)
BRI B8 P 5 s AR - (RIE - T 1
7Kk T3 B K Tl RE AT DUES Bl 40 e L it 38 KRR A
ZEER o N4 o KAEI B A B A AR
15 HA% & A 2 20 {n] A1) g il 1y 7K A
F %1 B 5 PR Ty RE S A7 3 e o /K Ry BE K B H
— i FE AL FIAE 32,000 £ 55,000 [ (Greco
et al. 2003) » SR KR 73 HY LK 18 R 1 fig
Thae - 75 B Am A B A REMERE H I RE - ThRE
FL K #4 & (functional genomics) H M & %
HE A DRT B IR o AT B 4% - 1 A 92 Tl E AR (A
e 22 H A7 i A ORI 7 15 Ry JE T 1 A B 28
48 Ik JEE (insertion mutagenesis database) > 2
B K DNA JEylf1Ze gy s 2 ET 8
A

REABERI M Activator (Ac)iBAL 1Bl
AU Z2 8 gk o Barbara McClintock A
1947 AL KRR BB Ac 7] H B A7 7Y B K]
fil Sz 7] S0 F 1A (trans-activate) 55 —#H JE
H ®8){# A7 T Dissociation (Ds) - #8) Ds 2
Wf7 o Ac-Ds 7F 1984 fE#4fEE Starlinger
# W I E F Miiller-Neumann et al.
1984) > K&t — S 5T 2B - (1) Ac HH 4565
bp A » 2 B FEEER - (2) Ds B Ac
L FERVEAER Ds ik (802858 T Ac L A
°(3) —ix/N& Ds & Ac LWl
250 bp BRI #% Ac Gt # 47 (Haring ef al.
1991) - #|H Ac/Ds @4 v #E17 B K FHE
6 Dy i JFE P AE L )5 i Ac B0 1 2 A5 YD
AVEEL ~ Fan ~ FRLAATT S - ARSI EUHE PR
FHK ~ HERZELE] (Aarts et al. 1993, Jones
et al. 1994, Whitham et al. 1994) » £ /K FG
h E R Dy A ) B By AL 5 Ac Bllid kg ze

# R (Enoki et al. 1999, Greco et al. 2001,
Kohli et al. 2001) -

Bl 4 AT 22 SR 11 5 1A BRI D e
i B 3% (gene knock-out) ~ 1 1t £ 45 1%
(activation tagging) fz % [K] %) HY 7% (gene
trap) - K% ffi AR 2e 588 L 75 DL J 28 5 4
BT T BRI e 2 P 1l AR 22 8 RAT 2R
Hi 2 B0iT » RETH Al Fl A BY 288 R 2 N e 2
B o B S ELE M o U5 Rl ) 1 2
¥ K] (promoterless reporter gene)#d
FEY T-DNA B AL 1. i B U652 AT
LIRS A Bl A] 3 ph e 8 AL (R 2 FREBAS 4%
AR R Z Rt - 0 HA TR B Z BRI AR & A
T AR BB S s B K] 2 SR B - A AL 1
g2 T-DNA Bl5&E 2 8 bk DU 7 & R EE ¥
WEFEHE Y B K D REMR A 4k i » A {7 Le g
MIREAAE > BlAnEAL 7B AT 1T Ry ~ A7 R
WEE R E BN Ry T UUE SRR
R N R A B B B B AR K e R A AT A
BLF > AP A Py 1T R > W IMA—
I BBl 1 o i 35 L IR B2 K R R 2 BoE)
¥ AR /KRR R A R RE L —
i 52 1 35 5P 5 5 AT AT DABIE /KA
ZeRA PR M HUF Y BB 1 il HE ik H sk g R
Z BE - -

MEIERTSE

—  BHRAIIEE

itk INACEGFP Jiifs F 2] 43 Ky Tl
#or (Fig. 1) @ MERE) ¥ < BRG] EGFP
(Enhanced Green Fluorescent Protein) ~ fg
YIry i AR GE B Kl hpt (hygromycin
phosphtransferase gene) ~ 7] & & {i7 1
INAc (inducible Activator) ~ 5—#EF K]
LUC (luciferase) Ll kB {H#§ 8 (binary vector)
pPZP200 - MERE) T < WE KK H



PINACEGFP

Gt LIS 91

EcoRV
—Li'II]'DIWF”'&:{_H 3551 hp tml H V408 | 3393 <3~ Tuc__] 3nos |#

TPase probe
(23 Kb)

LUC probe
(1.3Kb)

Fig. 1. Schematic representation of the construction of the inducible transposon INAcEGFP. LB, left border; RB,
right border; 1’, 1" promoter; luc, luciferase gene; 3'nos, nopaline synthase gene (nos) 3'UTR; 5" and 3’, Ac
left and right terminal-inverted repeat; PR-1a, inducible promoter; TPase, transpoase; Ag7, poly(A); 35S,
the cauliflower mosaic virus 355 RNA (CaMV35S) promoter; hph, hygromycin B phosphotransferase ; tml,
tumor morphology large gene 3'UTR; EGFP, enhanced green fluorescent protein.

pBS/EGFPA » HAu& EGFP LI} poly(A) » &
VIR B EAESE R K DL Pst T 1 EcoRI H
pTRA151(Zheng et al. 1991)Y] F % » A
M [E Y) 2 #y pBS/EGFPA i » [l
pEGFPA35H - #f7 F 3 i F51(Ac 3') 2 H
SeRifEsE 2 Bk pLucAcHygPR (Charng
et al. 2000) Fy S5 H5EETT PCR > 8 i —BeK
#J 340 bp Ky Fr B> At Y 50 5 [ (3F)
F oyl ok (CGTACTCGAGCCCGGG

GTGTGCTCCAGATTTATA) » FE#HFT
Ry Xho 1 LA K Smal PERHIFFE > 35|+
GBR)YF ¥k + (ACATGTCGACTTTCTAG
AGGATCCGCGQ) » FEEHE YR Sal 1 #f
IS - B Ac 3 DL Sal LRI Xho 1Y) R
wmESH LUC AR L&A T F Nos
(Nopaline synthase E:[X)HE kL pBS/LN
1> Ry pBS/3'LN - % pBS/3'LN LA Not
[ 1 Xho 1 BgYIH& . Fv B il e 75 0 Oy > Bl
pEGFPA35H Ll Sal T B4 f 5 s 5 g 2
RS EIT A IE G R BRIy
pEGFPA35H3'LN - i i iz 7 INAc
WS RSN TR Y R A
pl"AsTRPA - (R ZE Ik DNA FrEY) T
FR Tl B R P8 e 5 A A DL T T A
52 2 Y] [ E (partial digestion) » LIS [
MEHy DNA FrEg - Frfi H 2 BRHIEE R By
EcoRI Ed Hindlll » 456 2 Y] S JE (2 $2
{EHI#Y 5.2 Kb R/ Frt - Bz A
Y iz pBC v > &k pBC/TPase -

pBC/TPase FLL Sac 1 f1 Sal 1Y) F#& » #
AFHEYIAE ) pPZP200 (Hajdukiewicz et
al. 1994)%E fi# #¢ (binary vector) > j§bE
HifE ky pPZPTPase- % pPZPTPase [ Sal 1
B Y #% %8 RK 7% UH on #Kk BE 0 B B ORI
pEGFPA35H3’LN LL Pst I f1 Xho I figY)4% -
O S i P BT RS R Ry — K
/NEy 17.2 Kb B R » Hoobf & 5 B ) 1 i
HER A FEELNG I RN 7.8
Kb - #54 B INACEGEP -

Z~kEEREE

B 7K #8 (Oryza sativa L. cv TNG 67)Bd
fE##0 10-15 R Z REFH T - KNI >
I 70% WERE IR 5-10 #ogE - FERNEIRE -
DU 7KL - SRR R IEE T - R/ 1% X
RS 30ml Y FRL T4 1.5-2 /NRF - A 1
f#HY Tween 20 77 [HITE MEH - & 2% DU B /K
MR - R A MRS E R A (CIM;
callus induction medium)1(Toki 1997) -
B 5B R 55 HCHT 5 R A R A R AR
T i E (Hiei et al. 1994, Toki 1997) - {if Ff 2
% B LBA4404 -

IR o RRGHMER 2N6-CH 5
A 28C 2 HIRIREE - 175 — KB
i o K9 3-4 A A DUETRE A hygromycin $1
P A RE RS > 5 AR B R A R A
K2 CIM-CH szt > 28°C 2 H IR
B EITH RERE - &R RIWH
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hygromycin i P 195 & SLEES B 5 (LEE 2
H RM » 28°C % FIRERHS 47 3-4 38T LAfS
ST -

= -EAREHSH

/KFER e DNA 227 Shue et al.
(1996) 2 Jiik » HUERREE R » FERFR R DI
RERE RO AT > B 2 ml SR HELE R
g o HA 0.7 ml 9 Urea extraction buffer
(“M urea, 0.3 M NaCl, 50 mM Tris-HCI pH
8.0, 20 mM EDTA, 1% sarcosine) > fz 0.7 ml
phenol / chloroform /isoamylalcohol(25 :
24:1) BEHY%  FENREWRT 15 7088
LA 8000 rpm g0y 10 7388 - WHY L IE W EHT
HITA SRR LE > WA 1/10 §88 NaOAc
(PH 5.2) k1 mlIPA - ¥3ZRE « DISEK
E i DNA 2 > BN 70% k5 - BL70%
B2 100 % P5H5 73 73 o8 DNA #—K » 52
At DNA J5 A8 E 1880y TE A&
W RIFIN 4T -

HY 20 pg /kfgde gl DNA - i A 60
units [R|B2 3 EcoRV METTEE RS HE - K5
HEREIRAE R 35 ul » 2 0.8 %Y HE AR B e
Tk - BEEA/N Ry 35 Vo Bk RFER By
14 h - #§ DNA #Eg £ 2 pe - AL H DIG
FEBREE o EITHES E

M~ LUKAGER R IRk FE A & fE

R E % A hygromycin Ji{ENT/KAE
BmEHM > BEEH KGR (salicylic acid,
SA)f1 5-Azacytidine (5-Azac)fy CIM-H
(callus induced medium-hygromycin)£%
BE > D=RARIREZ 5-Azac #1THE
JEEHO MM~ 0.1 mM 1 mM) > /KiGH 5
FEREE Ry 5 mM - FRBH 5 K&k - A
A CIM B AL - i 14 RETRZ
% > MGt EE DNA -

B PCRZAMEEMREBAFEAUE

i

TR 5T > ik 3F (5-CG
TACTCGAGCCCGGGGTGTGCTCCAGA
TTTATA-3)~ Luc2 (5-GCGGGCGCAACT
GCAACTCC-3') » 53—l 1 (5-TCCTTC
GCAAGACCCTTCCT-3") ~ Luc2 - PCR |

94°C 1438 —KAEEL: 94°C 30 %
55°C 30 # » 72°C 1 434 » 35 RYFH - 72
‘C 5oy —RIER -

7v  Thermal asymmetric interlaced
(TAIL-) PCR

FIIF TAIL-PCR £:#fi(Liu et al. 1995)
SrMTHE A E K S DNA A1 5; T-DNA
| 2 FF %1 (flanking sequence) > 3% &t =1l By
—HHE —g [ ARG B R 2L A T A
H—xZ5l+ - 4rhl2
(luc-1: 5'-GTTGCGCGGAGGAGTTGTGTTTG-3,
luc-2: 5'-CTCATAAAGGCCAAGAAGGGC-3,
luc-3: 5'-GAAGGGCGGAAAGTCCAAATTG-3') ~
(1P-1: 5'-GAATAGATACGCTGACACGCCAAG-3’,
1P-2: 5-CGCTTTACAGCAAGAACGGAATGC-3’,
1P-3: 5-GGTGACGCCATTTCGCCTTTTCAGA-3’) ~
(5’-1: 5-GGAGCTGGCCATATTGCAGTCATC -3/,
57-2: 5"-TATCCCGTTTCCGTTCCGTTTTCG-3’,
5-3: 5-GGTTATACGATAACGGTCGGTACG-3")#l1
(3-1: 5'-CGGGGTGTGCTCCAGATTTATATGG-3/,
3'-2: 5-GATTTCGACTTTAACCCGACCGGA-3,
3’-3: 5"-CGTTTTCGTTACCGTGTGTCCCG-3") »
WiEkal Wikl AD (arbitrary degenerate)s|
+ 43l
AD1:5-NTCGA(G/C)T(A/T)T(G/C)G(A/T)GTT-3,
AD2:5'-NGTCGA(G/C)(A/T)GANA(A/T)GAA-3,
AD3:5'-(A/T)GTGNAG(A/T)ANCANAGA-3'fl
AD4:5-TG(A/T)GNAG(A/T)ANCA (G/C)AGA-3’,
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ADS8:5'-(G/C)TTGNTA(G/C)TNCTNTGC-3",
AD9:5'-(A/T)CAGNTG(A/T)TNGTNCTG-3') -
Bkt PCR ZEYI# » B TAIL-PCR
=B DNA Bt - #35] pGEM-T easy
vector (Promega, USA) > L T7 » SP6 5|F5E
¥ > #52REd National Center of Biotechnology

Information (NCBI) BLAST fd] fk 28
(http:/ /www.ncbi.nlm. nih.cov/BLAST/) &
TIGR (The Institute for Genome Research;
http:/ /www.tigr.org/tdb/e2kl/osal/B
ACmapping /description.shtml) &} -
FIF] Blast yA#ETTEEET -

Table 1. Spontaneous transposition of the INAcEGFP in primary transformed rice plants. PCR analyses were performed
by using two sets of primers. “+” indicates the existence of the predicted product. “-” indicates no PCR
product was yielded. Plants regenerated from the same callus were indicated by alphabetic letters.

Line Primer Line Primer
3F & Luc2 1" & Luc2 3F & Luc2 1" & Luc2

C-1 + + C-34 + -
C-2 + - C-35 + -
C-3A + - C-37 + -
C-3B + - C-38 + -
C-4 + - C-39 + -
C-5 - - C-40 + -
C-6 + - C-41 + -
C-7 + - C-43 + -
C-8 + - C-44 + +
C-9A + - C-48 + -
C-9B + - C-49 - -
C-10 + - C-50 + -
C-11 + - C-52 + -
C-12A + - C-53 - -
C-12B + - C-54A + -
C-12C + - C-54B + -
C-14 + - C-55 + -
C-15A + - C-57 + -
C-15B + - C-62 + -
C-18 + - C-63 + -
C-20 - - C-65 + -
C-21 + - C-67 + -
C-22A + - C-68 - -
C-22B + - C-72 + -
C-23 + C-78 + +
C-26 + C-79 + -
C-27B + - C-80 - -
C-28 + - C-82 + -
C-30A + - C-83 + -
C-30B + - C-85 + -
C-31 - - C-88 + -
C-32A + - C-89 - -
C-32B + - C-92 + -
C-33 + - C-94 + -
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AR

— HEEKEZES

WS B 1 2 A SR 1% A 1T /K R B - )
kTR 67 5%(TNG 67)$h IRt &
FHAR Ry AL RERAF % » LL 50 mg 11
hygromycin #fi#k » 5 E($HT hygromycin
Hf AR AR - R 2 B8 B LB B A
YVIE 4 > — I3 E] 59 {E#IE R ~ 4L 68 PRI
A KA - s 59 i IE R 43 flldn # ks C- o
H A% Mt BE A AR < #m 55 (Table 1) -

~ ~ A PCR g TO R EEEKTEZ
w1

Ty DR 5ok 30 8 B B KT 5 ol B A

(A) 3F

B INACEGFP

RFEERE S - W T EEA RS EWAE
T-DNA [ Af7 & - iR DL PCR #1743
H7 (Fig. 2A) » F bl 3F « Luc2 35 —#13] 7
AT PCR g SORERF - 5 T PR A B 5 T
PR H AL 5 AE T-DNA AR E -
PCR Z#5 R A 670 bp K/ F
B oo S—#H5+ 1 ~ Luc2 HIIA] Dlkg A
TS P I i AL E AT Bk
T-DNA JFRf AL E > W35 H A KT 590 bp
KNGS Fr B » WA 7% G R - Rl ek by
FE R B o KRS [F TF[5]F Luc2
2 DNA A/ Es 8.2 Kb PCR 4 5 e
TR {2 JiE 35 A5 g LGB J8E K Y Bt (Fig. 2) e
TEAGHNAY 59 i 8 5 5 ~ 68 HRIEE /KT 2
FES > A5 H) 51 TE i Y A R (AL A

LUC2
P s706p ¢

RB

—L[g- P ->—

:::: LUC
5 590bp

1’ LUC2

(B) Primer : 3F & Luc2 (C) Primer : 1" & Luc2

M 3A 3B 4 €& 7 N ZB M

3A 3B 4 6 7 N Z3

670 bp —590 bp

Fig. 2. PCR analysis of INACEGFP excision. (A) Structure of the INAcEGFP element and the location of primers
(shown as solid triangles) used for PCR analysis. The sizes of expected PCR products (670 and 590-bp
before and after excision of INAcEGFP, respectively) are indicated. (B) & (C) Ethidium bromide-stained
agarose gel on which PCR products were separated. PCR was performed with genomic DNA from the
indicated transformants and with the indicated primers. Lane M, 100-bp DNA ladder. Abbreviations: LB
and RB, left and right borders of T-DNA; p, 1" promoter; LUC, luciferase gene.
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A KRG EE K ) > Ha il Ry 86.44 % (1F
T B R / HAETE SR) (Table 1) « Hr» X
5 (HEEAE R 2 KRG A 32 7K A5 I 7 2 Fl T
A7 (B E By A7) > 435k C-1~ C-23~ C-26 -
C-44 ~ C-78 - &5 BT INACEGEP E7K
e v B BE S 52 /K 1 B 5 3t m] DU - Ho
BhEAL EER Ty 9.8 % (H B AT < IR /#E
T R

= TOMKRZEEERS

DA luc BRI R ¥R ST EABS A5 SR BN -
JEAL N B H BT 1-3 f#l(Fig. 3A) - 55
Gb o By TR B T AL B o BBE R DL
TPase [N Fo R $1H#E1T M5 [ (Fig. 3B) -
Esped LIVARIEA L SVAREIE L DA Y& PNE VS
e B IRV R By FLAth 52 B PR A e B AR/
FIEE - &L Tuc BRI R ¥R A5 RAH
F o C-1~ C44 R RTE SRS MEG G SR - 5

(A) Probe: LUC
NT C;I C-6 0-3.5 C-44

(Kb)
23.1— t.'_s \
. R
9.4— v
6.6— 4

A B R AR 22 52 BV 05 W B 0 R
B Ko B B AT 2 KRR TE Pk - B 5% i DL PCR
g B 7 - A A SR AR o HBE R TPase
BRI R VRETHY 43 BT SR rh > BALL Tuc FE R Ky
PESt & s bl > C-1 D luc FER B EEST A
W E B RN R 246 Kb Al
22.2Kb- ffii LA TPase K&K Ry B &1 i (e 1] Y
R% T R/ R 6.5 Kb s C-44 L)
luc 5K Ry B8R $1 AT A0 21 09 158 75 K/ Fy
23.7 Kb 1 4.1 Kb » ifif LA TPase % [K By $E &t
FrAa Ay &5 SR A2 A T 4.1 Kb By -

M~ PUKAZER R S (i 7 2 8 (i

Hi st A4S R E 250 INACEGFP 47+ 7]
e/ R H B AL AR FEEI Ry
e INACEGFP B /KFEZFHE %
BT « K2 8 R 38 A4 H B AL 2 /K
EIERBITHAEER o B REERE

(B) Probe: TpaseC

NT_C1_ C6 C35 C-#4
(Kb) [Balggr e = o e

2n1— .

9.4— U

6-6 = ®

4.4—

2.3

Fig. 3. Southern blot hybridization of Eco RV digested genomic DNAs isolated from different transgenic rice
lines with the LUC probe or with the TPase probe (for construction see Fig. 1). The LUC probe (A)
revealed the T-DNA copy and together with the TPase probe (B) revealed the un-transposed or transposed

INACEGFP.
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hygromycin JiIERIKTSE S HMS - BES
Bk (SA)FT 5-Azac 1) CIM-H (callus
induced medium-hygromycin) 55 & £ » /K
P Al 3% PR-1a BB 3R B 6 T 47
i IR 2 B 1T 2R L B > PRSI 11T
WA 5 5-Azac Jy — K WA b 2R

Table 2. PCR analysis of rice calli treated with SA and 5-Azac.

indicates that no product was yielded.

Crop, Environment & Bioinformatics, Vol. 1, June 2004

(demethylating agent) * DJE R4E#k DNA
HEBRIRFRY AL & BfE DNA #8580 >
fh 7 E B DNA AR 4E £ - HH S A
5k 2 1E 38 B RF ) #E 1T #8847 (Scortecci et al.
1997) < 53 K7 48 37 350K K DL 5 SA A1 5-Azac
iz PR A 7K R 5 AL AR e L B AH DNACE /RS

VA

“+” indicates the existence of the predicted product.

Concentration of

Primer 3F & Luc 2

Primer 1’ & Luc 2

Line 5-Azac ; SA (mM) repeat 1 repeat 2 repeat 1 repeat 2
0 ;5 - + - +
C-3 0.1;5 + +
1 ;5 + + + +
"""""""""""""""""""""""""" 0 ;5 + + + +
C-7 0.1;5 - + - +
1 ;5 + + - +
............................................ o s : " - "
C-8 0.1;5 + + + +
1 ;5 + + + +
0 ;5 - + - +
C-14 0.1;5 + + + +
1 ;5 + + - +
............................................ o s " " " -
C-18 0.1;5 + + + +
1 ;5 + + + +
"""""""""""""""""""""""""" 0 ;5 + + + +
Cc-22 0.1;5 + + + +
1 ;5 + + - +
............................................ o s " " " -
C-23 0.1;5 + + + +
1 ;5 + + + -
............................................ 0 s " " " "
C-44 0.1;5 + + + +
1 ;5 + + + +
0 ;5 + + + +
C-50 0.1;5 + + + +
1 ;5 + + + +
............................................ 0 s " : " :
C-54 0.1;5 + + + +
1 ;5 + + + +
0 ;5 + + + +
C-78 0.1;5 + + + +
1 ;5 + + + +




{A) Primer : 3F & Luc2

55,08  55,0.1A 55, 1A
M 18A 188 18A 18B 18A 18B N P

bp

1000
500

670 bp

Gt LIS 97

(B} Primer: 1" &Luc2

55, 0A 5S,0.1A 55, 1A
M 13A 188 18A 18B 18A 18B N P’

bp

590 bp

Fig.4. PCR analysis for detecting transposition events for SA-treated transgenic rice lines harboring INAcEGFP . Each
PCR reaction was performed with 3F/LUC2 primers (A) and 1'/LUC2 primers (B). Lane M, 100-bp DNA
ladder. Abbreviations: 5S, 5 mM SA treatment; 0A, 0.1A and 1A, 0 mM, 0.1 mM and 1 mM 5Azac treatment,
respectively; N, TNG 67 (negative control); P, pINACEGFP (positive control); P’, genomic DNA of transgenic

rice C-1 (positive control).

B FIFFEEIRY RIS [T PCR ; A
R B o i o REL AR R AR A 7 25 AU B 1 i DNA
(BIE R B 7 ) - W B R B — RFE
Yy B Ry B DAL - il SR B » P AR
A LR 2P ERA B A I R o AL
EFHE 2R OREA - & B TR B
590 bp - i HA A #8553 il i P o AL -5
fEJ T-DNA 4 A {7 & (Fig. 4) » KR DLk
& B B O UK R RE I D Y 75 5 AT - AT
(Table 2) » [ =T A [A] 5= B AY FF %0 3K -
5-Azac EEE 0 mM 1 0.1 mM HYEERK
HEEIE 100% 0 Jfj 5-Azac EEE 1 mM Y
P ECRIEAR - B 81.8 % (Table 3) -

Table 3. The effect of 5-Azac on transposition
efficiencies of INAcEGFP in rice.

Concentration of Ratio of Percent of
5-Azac/SA transposition  transposition
0 mM;5mM 18/18 100 %

0.1 mM; 5 mM 22/22 100 %

1 mM; 5 mM 18/22 81.82 %

5~ FA TAIL-PCR 534 T-DNA fn#g i
F 2 BIZ 5 (flanking sequence)

A A SR CREM] INACEGEP WA 7]
E 7K A 1 52 75 5 BT R R B AL — A
SR Al 7K R 4 A R SR S G - T 1 £ ALY

N

SR B W 1B B R i) YL R i 2 8 2 BRI E
Fe > By TREW] INACEGEP i A2 7k fe2e
EIR (RME 51D rISZEIGE 7 - AR
LU TAIL-PCR Bffr 17 I3 F 5.2 53 5H Je
EfF oo Bl HRARMAERT
INACEGFP {7141 > M 55—l AU 28
Pl — B[] T-DNA > [K] b B[R] 1R <5 g e 4
AR Ze 8] & (I 52 F7 51 8T E 7 - ol
AT

1. T-DNA Z {Hl Z F751]

TAIL-PCR FJf =& Z Wi 555 T-DNA
Z LB 32 5]+ (1P-1, 1P-2, 1P-3)8{,& RB
512 5]F (luc-1, luc-2, luc-3)(Fig. 5A)F
FifH AD (arbitrary degenerate)5|F AD1,
AD2, AD3 (Liu et al., 1995)%1 AD4, ADS,
AD9 (Sha et al. 2003) - A EEh ot T H
B AIAY C-23 ~ C-26 IR » WK E 5
A5OSR OBLOME OBE | Ay &E K B NCBI
(http://www3. ncbi.nlm.nih.gov/BLAST
/)% (Table 4) - C-23 % A 2 T-DNA #H
AN E RS Lt 0 C26 HERL
T-DNA #fi A7 B Fy o = g tafe -

2. WAL 7 2 IR Y
TAIL-PCR FI[H = {132 8 SEL #4217 3
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Table 4. Genomic sequences flanking T-DNA in transgenic rice plants harboring the INAcEGFP element.

copy GenBank

Line Chromosome BACs/PACs . Identities
No.a accession no.

23 3 10 OSJNBa0065C16 AC074354 611/639 (95%)

26 nd 3 OSJNBa0002103 AC091246 45/48 (93%)

a The copy number was determined by DNA blot analysis from T0 transgenic rice plants.

(A)

(©)
31 i
CGGGGTGTGCTCCAGATTTATATGGATTTTATCTATGTTTAATTAAGA

CTTGTGTTTACAATTTTTTATATTTGTTTTTAAGTTTTGGATATATGT

TTTCATGTGTGATTTTACCGAACAAARATACCGGTTCCCGTCCGATTT

3'-2 .
CGACTTTAACCCGACCGGATCGTATCGGTTTTCGATTACCGTATTTAT

3-3 >
CCCGTTCGTTTTCGTTACCGGTATATCCCGTTTTCGTTTCCGTCCCGC
cgttttcgttaccggtatatccecgttttecgttteccgteccecge

AAGTTARATATGAAAATGARAACGGTAGAGGTATTTTACCGACCGTTA
aagttaaatatgaaaatgaaaacggtagaggtattttaccgaccgtta

CCGACCGTTTTCATCCCTAGCGTGACC. . .
chaccgttttcatccctaFcagaaagcataccatacgcctgttcat...

Transposon <«

* Rice genomic flanking sequence

Fig. 5. Sequenced TAIL-PCR products. (A) and (B) indicate the location of each primers for detecting the
un-transposed (A) and transposed (B) INAcEGFP, respectively. (C) The flanking sequence of the
transposed INAcEGFP of transformed line C-78. The sequence shown in lower case letters was determined
by sequencing of the amplification product of TAIL-PCR. Nucleotide sequence of specific primers 3’-1,
3’-2 and 3’-3 are highlighted.



T %

Table 5. Genomic sequences flanking the transposed INAcEGFP element in transgenic rice plants.

. GenBank .
Line Chromosome BACs/PACs . Identities
accession no.
23 1 P0443D08 AP003250 467/478 (97%)
26 3 OSJNBb0081B07 AC093018 67/67 (100%)
8 P0528B09 AP004703 89/89 (100%)

B F¢ %1 9 3] F (Fig. 5B) Al {41 AD
(arbitrary degenerate) 5] F+ AD1, AD2,
AD3 (Liu et al. 1995)F1 AD4, AD8, AD9
(Sha et al. 2003) - AREXE& T 047 T H By {7
fy C-23 ~ C-26 FEHEIE R - FEB AL KA
R B RIS P51 A G P A R B A R
B FHE NCBL [L¥f(Table 5) - i R#FH
C-23 (2 W7 784 A AL E A FY KR B —fee
Jetufs - C-26 ZHEA THTANMER
i8> — {8 Ry /KRR — Rt 50— Ry ok
R AR OB TR AN ES
A -

SE

—~ TO K IR KT

A B R FH T 7 K S Bk 43 T AR
ZEHBEAEE - 3B DL luc BE KRy
PEEF - (EMIEE MR ¥ H B R luc B[R
VAT X VAR SN | IR VRY s = = X (VA o= 4 =Y = ¥ VA
& > luc BRI & 8 7E )i T-DNA i A7 H -
AT G A i WAL B 5 - 357 g B L AT L[R5
HY¥ - 5540 T 7 EIEA F+EA B E - 8
Earh 55l TPase BRI R PEEHETHE G X
Jf& > TPase BRI AEME AL T2 H - AT
A7 > TPase BL Kt e EE AL - [hiE
AR ER ST A5 5 BIT] T g i A7+ B A 1
& - Ak > Bl PCR Rl fS SRR » (BF,
Luc2)f1 (1", Luc2)fi#H 5|1 3988 & Bk IEHE
Z R B Rorok kg —E o M TR
AT E RS o A TAIL-PCR 43
Hr A7+ 0 2 e 51 R AL B b > 25 RE e B A

FAE K RE R K H 2 A7 5 B ATHE o B
R AT LA AT -

Mmoo B I B o Y AL A
% DL luc B[R Ry PR Pir {300 Y 5 SR JFE HE B
MIfE A/ NZEE Ry 7.8 Kb 264 » i 7.8 Kb
Bl Ry A4 SE vp a] 35 AT 1 2 K/ = 5341
A AL A KRS BRI PR
PUluc BRI R BEEF I LL TPase £ [K By FR &t
TR IR - £ 5 i B/ NEL R A Ry
fBRTT o o T W T K R AL 1 ST SR A 1
T » BIILLSE W A A [ B8 S0 0 0 el 2R HI o 58
ZHEE - FlanfEEfi ey C-6 ~ C-35 #EAE R
DA AR RS0 - HI] 4 3R 5 8 5 5 AR ] (Fig.
4A, 4B) - 1 H By A7 2 C-1~ C-44 HTEH A >
DA TE A [A] BE $HERN A5 SR A R R AL
TEReE A (Fig. 4A, 4B) - HEE .2 C-1
I A DL TPase B[R Ry PEET 2 F SR b Tuc B
K Ry ¥R 8T 2 A SR 2 Hi—11E 6.5 Kb YR -
Bt EHE AR R R R (1) R R AL T A
AKFE R S — A& - (2) B 5w b 35
R BB I A7 B e % 0 DL Tuc BERU R PR Pl
EHTA 5 SR B R K /N = 52 Ry 7.8 Kb
A R C-1 B RR A S A
5 5 Pt LA DS — R HERR f PR 2 (B ET
& T-DNA $fi A 7K F 25 R RH A IRF 228 2 SRR 1Y
B - C-44 B R DL luc R R $t A S 269
4.1 Kb f&77 » R/ MREARL 7Y F BRI
(7.8 Kb) » KISLTHE Ry T-DNA #H AR 4
BEERFTE R o TS —wRERy C-44 BUERAH
w5 2 B0 Hodr iz — B 75 A A 4 24
7730 BV Al I A7 o A R A A K R R AT
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oh Fr DUA & BRIV AT RN FrB e
TR DL oz HEG > DL TPase LKk B #1 1T
SRR HREFIEEAL T2 AEAL -
JHE R AL G R o oAt A A T AL R B -
Gh > C-1 M1 C-44 EFCRERE 2 35 H#
HEEAL A B E A S IEI > (KB - 2R
JH B S - 17 5 TR 8% EUR RSB 1 frf 2 1R - JFE
R P R W R - I H RS P2 AL
TR B BIATAE R o A A] A
Bl 1 22 1 5 1 A RS2 > A Ik A AE I i 3
TR T -

= » TAIL-PCR $#7 T-DNA f#fiF
ZEEFS

A B o 17 TAIL-PCR 3 #7
T-DNA Fg A7 v~ I Z=fF 5 - I A2 EE
R A — M —y 57 B0 : 3°-1, 37-2,
3'-3 542 lucl, luc2, luc3) » JRff 539 3%
FHE 3 F (i ¢ 541, 52, 53 R
1P-1, 1P-2, 1P-3) - AD1, AD2, AD3 Jfi &t
BRI AT FrE%ET (Liu et al. 1995) - fEHlE
=il AD 5[y #E1T#E AL 7802 T-DNA |
Fe 53 #r bt ZEIRE » A8 KR Hh IR A el B+
(Chin et al. 1999, Greco et al. 2003, Jeon et
al. 2000) - fEAR KB RN E RS S — S
(Sha et al. 2003)5 AD 5|7T(AD4, ADS,
AD9) - HWyE¥in TAIL-PCR HyELTh
K o Hrr» DL TAIL-PCR 4347 T-DNA Z il
RFHIRE - WA GRS T AR EF5] -
HreZEEARAE 1 HU EEEE - DL
TAIL-PCR 734t T-DNA 2 ] 32 511K » SIfz
N —ERBIFEEEBNERS] -
an: C-23 EIE R LIRS 5 IR AR BE o Mk 1S 20
H 3 fE# HE > {H2 L) TAIL-PCR 1T
REFYIHTRE - RSN H— {8 DNA Jr
Bt 3o TAIL-PCR F HIRFIFAE - it -
BIS& 22 R DUAE T D RE BE IR 8 92 I » R

S S RETS B — 5 H Bz e b DIAI#R
oA > AL > TAIL-PCR {352 —H 206 H
PR AT IR P52 Ji3k

=~ BkGERFSEMF 2HE

PR-1a (pathogenesis-related protein
1a) Bl #) ¥ k2 — 1l 52 2 7K 15 B 375 35 R B A B
By ESRATFE R FEF R E R
& LA Ik BBl - 55 Dy St R FH 7k 455 12 375 25 Bl
N iFEE K1 (Charng et al. 2000) » [K][i -
A B PE5E INACEGFP %K > W BH
hygromycin 4 P4 Fy 7k feg i & fH A £ 17 =
FEFBRH > SRR 5 mM SA, 0 mM
5-Azac fi1 5 mM SA, 0.1 mM 5-Azac FE
INACEGFP A3 R & IF - 35 B8R E
100% » 1 5 mM SA, 1 mM 5-Azac jEH Y
SRR - (H 2 BRI 81.8% -
BUERTZ e /KGR IR Ty 5 mM Ryl fE
& 8 g E K R M A (Charng,
unpublished data) - FEARGKEEFEET T =
TR FJEEEAY 5-Azac » 4351k 0, 0.1, 1
mM - FERERE 5-Aaze JREFE 1 mM
IRf » SO R T B Y AL 850K - KR & DA
A 0 B8 E T A SR RE T AR
RFEH 2 KRG EE A R -

R AT BE R 2 E B g5 H
(N'SC91-2313-B-002-368-) fifi Bl #& Z# » 7t 5
o
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