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Development of a Tos17 Insertional Mutant Library in the Rice Variety Zhonghua 11
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Abstract Gene tagging was a powerful strategy for gene annotation in plant genome. In this study, we have generated 15,543
independent lines employing an endogenous transposon 7os/7 as a tagging in Zhonghua 11 (japonica cv.) genome. Southern blot
hybridization showed that Zhonghua 11 contained four native Tos/7 copies in its genome. Underwent 3 months cultivation, every
generation lines had 1.4 new transposition copies number on average. It was estimated that a total of 21 760 new insertion sites in the
rice genome was tagged in this 7os/7 insertional library. Employing adapter-PCR method, more than 524 Tos!7 flanking sequence
had been isolated and approximately 310 genes had been tagged. A comprehensive analysis of the flanking sequence revealed that
Tos17 prefers to insert into genic region rather than the TE-related region and intergenic region. In the coding region, 7os!7 strongly
favored the exon region. Morphological screen was carried out for 1,881 T, generations under normal field growth condition and 97
(5.15%) conspicuous mutants were collected. The popular mutant phenotypes were dwarf and sterility. It was verified that our 7os17
insertional library was a useful resource for functional analysis the rice genome.

Keywords Rice mutant library; Tos7 retrotransposon; Flanking sequence; Functional Genomics
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I, SEBAL IR A 2 Sy, R sRAR R
TN SAR (R RE DR 1) 2 TR PRI SR AR 2y i AT, Rk
FEA) Dy e H R 73 9 5 0 1) L3 2 — (Krishnan et
al., 2009). R HAEN, & BB F AR R
T-DNA B #% ¥ O & 0 ¢ 7 K &= 1 =% AL 4k
(Martienssen 1998; Jeon et al., 2000; Wu et al., 2003;
Hirochika et al., 2004). AR CAAIE T KRIFRA
A, SRR 50% KK AEHE R bR, DRI 75 2
B RIAN R R 7260 BHRAFRAS, AliRE— AR
REMY“bic”(Krishnan et al., 2009).

Tos17 52 KR IR — A A U R 52 20 I e s e
JET, A4 114 bp, R EA 15100
(Cheng et al., 2006), Tos7C. A% FH TG K Rg 5% JiE
TN SEARK)E . Hirochika57E 19964 K L T 154K
FErP I s e s i e 1, o Tos 10, Tos17, Tos191E
BT A RS - o 2 KRG R Tos 17
BALLUNEA: (1) Tosl 7AEARE A RGOS, 2>
A R 5 2R3 TR Tos 1 74 N5 1S R 5848 ] LA
JEIBAE 5 (2) Tos 7045 VUGS 2H 55 ¥ )R] 1T 38 22
FESA H AR R, AP =4:104M 45 0L, Af
DI ok 47 1) 2H 25085 75 I 1) R4 1l Jie () 4 DL (3)
Tos1 757K = A AN B FE R I 7, PRI AE — 26
EEIL R4 1 R KB AT A . (4) TosI7101%%
JAE & BE ML I I B8 2 3 AN JE R 4] (Miyao et al., 2003;
Piffanelli et al., 2007). MiyaoZ5(2007)f4 2 T # it
50,000 ST PR AR R AR, K20 47500,0004 46 A
PL S IR SRAR = A R B AT T 432K FFH A B v
I8 —— 4 o S 5 R 1) s ) ) 9050 G € A P KT 1 35 R
Pairl (Nonomura et al., 2004a)#1Pair2 (Nonomura et
al., 2004b).

HAE1 S e — AN SR R R R, T s
AR AP DS R g, sk R KR
DNReE D A 7 IR S Pl 2 — o ASIEG 5 R H K
Tt 115 Al 7120 0004k 537 ¥ T-DNA
i N SAZ AR (W et al., 2003; http://rmd.ncpgr.cn/). A&
AN F I T-DNAFALE ) T B SR, wFoe kil
H Tosl7 15 A0 A& v A3 B (1) % & (Long et al.,
unpublished). ZRTM, HHTAS R B H AR PR 5
I TRIAN—FF, Tos 1 77047 Lefb R AR B AT i e BY
PR A R D M DLSR ] v e ) At A e
FET-DNAEH Tos 1 7R3 AL [RS8 T 5 K
FERSARAR TGRSR 4 2 DR M N 5 A A 1)
Hibx, ABFFRAM AR5 M EL, g 7K

W Tos 1 79 RARE o ARSI 7K FE Tos 17
SRS 5438k, o 5 A F A 3 AL U 351524
%, FENTRLSSIN K RUAT T RALFILE . AWFH
HFE TIKFESAR ARG R B KR 2L ) A
FEPR 25 T Akt

1 ERERH
1.1 4RLREEFRAT (8] R E Tos174% FE B3 MEL

P ARRKFE A Tos17 (185 VIEA—5,
HAALR IR0 18] 8 Tos17 B A3 AN H DUAS—
Feo I THERPAE 11 5 RORF AR 7= WK 5
Tos17 (145 UUEL, FeAT 1R Southern Z4AZ 1K 7145,
FIFH Tos17 B%S SEAREMIN T ARRIREA R Tos17 1)
PEULK, i 1 por, BPAERIRTE 11 SRS 4
AL, A LLRAR 1A F G o R AR T
KR Tos17 W8i#E UL, UEH Tos17 1% KE{E 4128
BEFRRTaAT v] RE R AR e . A8 A 4 2Lk AR S
FE2ANHREUR, 412001k R LT
A 1A Tos17 HIBTHE U £E4R4K 3 A H W@
A RN RE AR 2 mT LUK B Tos 17 8 DL,
BrEE TVBCN 1-3 A B A 4L 2355 7R I () () K
I3 TR 9w T DL . 25 1S B L RAIE
WIRETH# S DA Tosl7 gL DL, 1 HAg /D
(48 DLECE R T0 AR Sl AR 4L o B, A
WEGTHAE 3 N H IR AT 2H 2 kA A= R ke R
WK (K] Tos17 i N FEASAAE

1234567 89 101112131415161718192021222324252627282930CK

.w.vug' :
BE & ; SRS LR ERRL 5 L2 R TY L
. R : : o i e
- R 4 5 -4 -

B 1 A AL ZRAN R GRAR ) 8] P AE AR P Tos 17 192 DAL
VE: Line 1-10: 448 3 N H; Line11-20: 4k4% 2 4~ A; Line
21-30: 464t 1 /N H; CK: BRIt e 11 S0

Figure 1 The copy number of 7os/7 in the regenerated rice

plant underwent different calli culture time
Note: Line 1-10, for 3 months; Line 11-20, for 2 months; Line
21-30, for 1 month; Ck, Varity Zhonghua 11 as a control

1.2 BB Tos1745 R R TR FE

B AL ORI T NeIE 772 |, kK
LASKRIA =B A2, RIGPEL %R
S B A MR 0 A SRS B AR RS RS
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ZUNEF . ARAREIME, A RO SR,
R B A R R U — Rk . TR AT S
THIE30 000K AR SR, oA KRZ922 000
WA, 15 AT (KRG TR A6 115 Tos 1 7987844
15 5438k,

Kl 2. Tos17 A QI T2

TE: A PS40 K B: I ALSVGREE IR, € @Al
ACHEE D AL e

Figure 2 The process of generation 7os!7 insertioanl lines
Note: A: Calli were produced on mature seeds: B: Calli
subculture; C: Shoots were produced from calli; D: Seedling

generation

1.3 RIATPREE I Tos1 74N S 9 #7

h T PR N SEAR AR R TR Tos 1 75 R IR R 28
BENLAFAZ A ZE IR T Tof S A AR 2004, K
SouthernZ4AZ (1 72K FF A AR T Tos 1 714145 DUER .
HRIM B FISouthern % AS 25 KB R, Bk Fsif
VTR TS TGS DL, RS P AR AR AR R
FH Tos 1 7% a3 U1 o GEi PRI RI20040 4% bl o s St
T Tos17 45 V12807, “FIIRFAT A AR 5
H1LANFI Tos I 74NF5 UL, A AN AR G AR A g v
EA B Tos 1785 AL 217604

1.4 MEFINHSE

$23k PCR(Adapter-PCR)f¥)—FAEH AR 43 25
3 511K 77 VE(Piffanelli et al., 2007), 3 ¥eit&ri&
IRRTIPE N DB, & FaE ek, Wil i PCR

SNV, AT LAIRAS 60% DL AR Tosl 7 $h AL 2
FPHI(E 4)o T BAVITHI Tosl 7 oAbt 5519
WAATA SR 200bp, Kt Adapter-PCR 7425
1%TBE &t HIKE, BT BER/ME 200 bp LA R
Jr B A B SIS 0l , /T 200 bp
(10 7 B R T e A R B AT B TR
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K13, SRASAKIE h Tos I 74 A\ 45 DUECRL N

i SRR KA A AR 115 J5U4AHE UL Line 1-5, TofQ
PR

Figure 3 The examination of 7os!7 copy number in the
regeneration plants

Note: A: Arrows indicate the native copies in Zhonghuall;
Line 1-5 indicates the regeneration plants
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K 4. Tos17 M FIL K 41751191

vE: P DNA  Marker(5000bp, 3000bp, 2000bp, 1000bp,
750bp, 500bp, 250bp, 100bp); H[HKIE A PCRIBIKY 14 A
Figure 4 Amplification of the flanking sequence of 7os/7 in
regenerated plants

Note: The side lines indicate the Tran2K plus DNA Marker
(5000bp, 3000bp, 2000bp, 1000bp, 750bp, 500bp, 250bp,
100bp); The middle lines indicate the PCR amplified products
by Adapter-PCR method
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FRAE TIGR () H5CH A TR 7R i DR 4 i )l 2
KA . FE K X (Genic region), i K] [R] g [X
(Intergenic region) , % J& X -1 #H 5€ [X (TE-related
region). AT IE DR Dl R = AR SR I LRI, Rk
[RIX g A LR GatsIX , ATG Ll 1kb FIBH IR B
5§ RV 500bp(Zhang et al., 2007). 5l 45 5HiiE
W Tos17 7EREDRIX . DRI A] o DX I Je—f-FH DG X P 43
AT A (=210, P<0.005). M SR {E (1445
KE, Tosl7 LEFHEDRIDC A R AEH 2202w T
H(SR=10.85), £ JA£ DA 7 AH DG X (-3.68) A1 [l ]
R X (-8.88) EL i 2 /> T W (3R 3). AW IA A
Tos17 A3 A ) e AN J2 DRI TR G i DX Al ) T4 A\
K] P 1 588 DX R 26 A R 5~ AH R X

FATE IR X Y0 R A gmis X, ATG L
1kb X AIEHFEZ L0 R 500bp. [AFFHE R

J7 kR W] Tos17 A48 N B AT 835 1 I %2 1
(x=52.58, P<0.005). SR {HiFH] Tos17 753ER %ifid
DX (4 N 2 A 1) v T BB, 1T E ATG LHE 1kb
DX RIBH P 2 B ST R Ui S00bp 33X 5 AN X Py 22 45 3%
DT WA, VIR Tosl17 A% 4 N 3E R X
(SR=4.55) i AN i #fi N ATG _E¥jff 1kb [X (SR=-4.62)
FIEHIEL E 305 7 R 500bp(SR=-3.25)iX #§ X .
T 255 DR (14 G A DX SR AN 53 A4 A1 2 - (Exon) R 27
T(Intron)iX AN X I8, 5 5 % (x*=11.4, P<0.005)
UEW Tos17 3 NEH ZEGR AL IX PN 1) 70 A A & — A
SPRIRIRAS, T HAAE R =R i SR bk
L Tos17 AEAMNET P HO3E N B0 H 2248 35w T3 s
(SR=2.48), T1E N 7%+ A HHE A SR> T B H
JEWAT LB /K (SR=-2.29) (& 1). KILIRATIY)
WK Tos7 {EFE R GRlit X Py 3 fm 5% 1 A JE R
AR T X

1. 52475 Tos | THRAEAE /KR HE K 41 Hh 45X TR A IR 23 (LLSRAEE>2.33 1 25 /K1)

Table 1 Distribution of the 524 Tos17 insertions in different regions of the rice genome.

EsEc] X 35k FAFRESL LHEEN) e 2 X BCRAN
Test Region Number of insertion Expected SR Chromosome size (MDb)
1 Genic 389 226 10.85 160.4
TE-related 55 90 -3.68 63.8
Intergenic 80 208 -8.88 147.8
2 Coding 344 269 4.55 36.6
1kb upstream 66 116 -4.62 58.7
500bp downstream 34 59 -3.25 60.4
3 Intron 154 185 -2.29 37.6
Exon 190 159 2.48 35.5

1.6 Tos174E AN S TR R i ik

N T A Tos17 fli N EAEMRRAZRIRCR, &
I 1,881 4> TV ARK RIAT TRARMEIMNEE, &
—AFEREDFH 20 bk, RS E A AY R
R MR LA TosI7 BAFE L, WG
BRI 20 B L AN Z R DL 1:2:1 A RE A Y 7)1,
2l ARV N PSRRI 1/4. FE/KFAIE
WA, AR, B, AR, R
P EE TARRR AR AR S, JER AR 2B
SRR R AT T O

EWT I B e 2 R B AL RN B4k, LA EE
B AR FK RIS, HRBFERMN1.0%, =48
B 50.64%. HILEALRTIE RN, HRABFK RN

8.26%, FAGHIH K0.48%. MG, HLil88 MK %
HIRTEAR R, SEAATR J4.67%, Ho g FER
BRFNENL, HMEBDRIER, HREEKRAMN
38.53%, FRATHIF N2.23%, LLMGEHIAR1S R K FLHR,
PP B HIEER RO, R RAER R 1118.26%,
SARHNEEH0.48%, HA— K FR“08Z11ADS6 i
20K . MR RG22 AT K 21094,
SN S.79% o T FEAZII Jo FEATATAR Q32
B, S Ko OSSR R o

1.7 Tos174f N A3L = B 38 iF

Ji ANARBEVE 53 125 S I D fig 2 DR e S BLUE SN
PREEEGATRERAIL B . T Tosl 7 $iANAL 5 I
BILIRZ P4 2Ent PCR § 89758010, (EfbEibil

47, 10T
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GEREdh P58 P B s ke ek TR 3 2
£ W52 IRSYINEEr INEANA 7N o A VA IRSTIEE 7
RS Y o b T IR UEASHIF TR A 100 3 41 ) T A
P, FATEE B F B AL R L R R 25

K 2. Tos17 5375 T I GEAR 4

RSEUCHCE S 1) Y Tos17 A5 AR 505 UL HO A
AhiEAT PCR ™4, LR H AL B SEAFAE Tos17 (A4
A ALY REHUI/ N H 4K 6A), A
MAIAESE Tos17 PEZRAR T HE AL R

Table 2 Summary of Tos17 insertional mutant phenotypes in T, families

RAZRM RAEFZH AR
Mutant phenotype Mutant serial No Mutant frequency
J&AL Dwarf 42 2.23%
ANE Sterility 22 1.17%
FfL Albino 12 0.64%
Wit Al Late heading date 9 0.47%
1L Yellow leaf 9 0.47%
HUEAL Degenerated panicle 5 0.26%
KKiFE[A Short grain 2 0.11%
TEEAEAR K Large tiller angle 2 0.11%
ITBEND Less tillers 2 0.11%
¥R A Malformed panicle 2 0.11%
%45 Curled leaf 1 0.05%
R Short panicle 1 0.05%

Kl 5. oA AR
A BB B: BUBML; C: ANE; D B0 EE B BUE/N; Fe
ANFEIBAL

Figure 5 Examples of mutant phenotypes
Note: A: Dwarf; B: Degenerated panicle; C: Sterility; D,
Uniculm; E: Short panicle; F: Malformed glumes

AT Tos17 PIMEFHIE) 10 MR FRIL 124
FRALL AT TR, AT 10 FHi AL SRS
IERI, Tos17 fEARIZE R T HEAAL WK 3 s,
6B Nt —/% & 08Z11A040 PCR 344 ) B
HLIK RS o 7 08Z11A040 1, Tosl7 4fifE s 6 Jefiik
fr)—ANEE LOC_0s06g09430 1, 7E4f Af7 A Chré:
4787186 b FiF#EHL 1 Kb, WilFERE RG]
AO40R (5' AGGAGGGCAGGAA GTGA 3'), il Tosl7
BS54 TRB1 BCXTHE{T PCR 9744, 7 08Z11A0 40
FEZM T A7 AR, 35 AN 35 H T 500bp
ZEATITIIASRAT , UEIHIX 5 AN MR 5 5 A Tos17
FR2Es SiAh 2 BREAA Y B TUHAA, U EATEAE
Ty ARH 3 25 H (RZANT 55 B A RS PR AR
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Table 3 Examination of the Tos17 insertional site in different lines

P30 AL AT ) Lian=AE| (AP S
Accession No. Insertion site Orientation Primers Result
08Z11AF4 Chr3: 26985271 1F 7] Forward TRB1+AF4R 1E4f Correct
08Z11AF90 Chr3: 25579090 J In] Reverse TRB1+AF90R 1% Fault
08Z11AF91 Chr3: 9518768 1E 17 Forward TRB1+AF91R 1EAff Correct
Chr3: 9538658 1E 7] Forward TRB1+AF91BRR 1EAf Correct
08Z11AF92 Chrl: 35432225 J% 1] Reverse TRB1+AF92R 1EHf Correct
08Z11AD56 Chr9:22509508 1E W] Forward TRBI1+ADS56R 1EHf Correct
08Z11AH77 Chr10:16761328 J% 1] Reverse TRB1+AH77R 1EHf Correct
Chr1:39289229 1FE 7] Forward TRB1+AH77BR i Fault
08Z11A040 Chr6:4787186 1E 7] Forward TRB1+AO40R 1EHff Correct
08Z11A041 Chr3:35554918 J% [} Reverse TRB1+AO41R IE#f Correct
08Z11AM31 Chr4:22402453 J% 1] Reverse TRB1+AM3I1R 1EAf§ Correct
08Z11AMS6 Chr4: 20551763 IE 1] Forward TRB1+AMS6R IEAff correct
ATG TGA 08Z11A040 with the primers of TRBland AO40R, CK
l | indicate the negative control with Zhonghua 11 sample
N\ -— .
LB Tos17 RB AO40R 2 i
—_— SN N, . N 2 N
e B2k POR th T4 S IR I3 72, DR T
A il DNA AT IR R, () B ) 1 B a1

KBl 6 Tosl7 fEFEK LOC_0s06g09430 H R4 AL A LA A,
PCR Bk 45 R

TE: A TosI 74N mi7R 8] B: PCRYHEEGIELS AL, 7ok
1 JDNA Marker (5000bp, 3000bp, 2000bp, 1000bp, 750bp,
500bp, 250bp, 100bp); ¥ki&1-74 % Z08Z11AO40MI T14LKL
P Tos 1746 FEIRILOC_Os06g0943010 w4 [ I 45 S (FL T 519
NTRBIFIAO40R), CK, L1154 K B0

Figure 6 Verification of the insertion of 7os/7 on the gene
LOC_0s06g09430

Note: A: Insertion site of 70517 on the gene LOC_0s06g09430;
B: Left line indicates the Tran2K plus DNA Marker (5000bp,
3000bp, 2000bp, 1000bp, 750bp, 500bp, 250bp, 100bp); Line
1-7 indicate the result of PCR amplification of the progeny of

WYIEE PR 2. i TE KR I 4L P A7 4
Tos17 WJsian$s UL, RtEz Sk PCR MR R AR T
TG A2 AN RN R AR H DB T g 2 R AL A
PR X KRE SRR HARRE”, PSR ES DT
(1)L R AL BRI 55 AT R W, Dral B3G5 73 15
Tos17 MFSPEH, A< HARRE RIS Tosl7
J e ¥% UL AT 5 (1) Dral BgOIAL s IX AN Tos 17 Jit
G DU AT i) I BE S #0576 1.8kb LA, T BT
(18 PCR HHE4T H130 PCR 9 14 11 5 3 A 1R A
¥ 2kb UL B, XFE BT Tos17 3
7B R R B4 AN S 3530 6 e 11,
L BERIRATIN N Xbal FI Dral IX Rl E 008 A
FHFATH3K PCR N o [AIRERRATIEAEYE Tos17 72
I 200bp e A7 B vE T M Tos17 ZeuiidfAT 558 PCR
U Tos17 K519, M L AR 7 7] 43 25
Tos17 M FJPHIMRCE . SLIUEW, M Tosi7 A£id
BN 5] PCR 485805 nT LUk 2] 60%LA I,

6T, 101
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PR BT AL 2] 90%, 1 e 7 i Tos17
M B PPITEEAF AL UGS DL A 38, 2w 3y
BRI B R

BATRILTARRAEE R Tos17 MF)FF] 524
g, T AHTRIN Tos17 BN S8 S5 AE K FEEEAS
FERIA Fo Bt Tosl7 FEFERIX A1, Tosl7
AGRE 1) T A DRI DX T] P - AN ) T4 A\ 81266 A1 ) o X
R PR DR 3, R AT P DU LAt ) 458 A L 1) G
BRI, T3 DR (1) G XA O S 2 (1 224 A A
FIANE XA IXELEFHERT Tosl7 75 H AR 4R
TEA—E(Miyao et al., 2003; Piffanelli et al., 2007).
[, IXECXLCREIELEKFE T-DNA i A\ S A2
eI (Zhang et al., 2007).

7F 2009 FEEZXT 1 881 A T ANK RIHAT T IE
) AR 22 I G, A B8 N IE [l 1A% 2 BRI AR 0 6 3]
5 Tos17 Loy B K R . MTER S 5K A,
HH ) B 2 ) R AR R R Ak, RAB A &3k 3
2.23%, fTERRBRK RN 38.53%, HUOREME, A
BRAIHFIER) 1.17%, F LK RN 20.56%.
LRI H A NIAS WU i 45 AR A —3, L
WM My RERP EEM R B ERICHAT
(Miyao et al., 2007). 1 HANHEIMRIKE, 5
WAL R —AMER, AERA AR
RFS R ARG, BB BEAS & sl A
M AEIR , AR A S R s AR S AR AT AT IR R A
i, XU AN SR TR A R 2 A
A2 AL DR B R ) i B bt o DA O (1) AN &5 ok
F, 1881 MR R ERBTALHZEN 5.69%. 1] NIAS
RPN Tos17 SRAZRIAT T RATiE, KIG
FRILF PR R T 2D ADTARRA . R
IR B T RATM SR 5 F . LR n) e A2
NIAS WF5T AT 8 1K) Tos17 53R ARRERR R Tos17 11T
Y95 DIEGA E] 10 ~(Miyao et al.,2007), B H T4
% Tos17 FALART P48 DL

Krysan 557 1999 F42H T HAX: P= 1-
(1-x/g)", O 2 H T M A S8 AR R e T i
PIARSEEH « A XARE HAREWEE R P34 K
N, G ARFEEAEFENAL N, n AR —E
MEA P MR P AR5 H o DK R4
K/INK 372,000 Kb, FEF[FF3KJE R 2.8 Kb kil
B, TR KRR — N E R A AR S M2 99%
TAIH 561,677 AP HETEKRE T 5EAR
PRI CLZHE T 2 000 000, 1) 32741 (1) 5 H 8

T 200,000, A AT AR, B RE
P DARZ e R KFE ) 3L R 4L, BT ] — A
FEA 99%IMMER RE 2 D B AMbr%E . H /K HE
HH IR SR AR A IR R R AR N S A 2 000
000 T 283720326 15 1 T R K Rk DRI 21 P 35K, (HJ2 K
Fe e 3272 51 (0 50 H AT 200 000 45 /547, ik
TARAKFEEE A sk, PRtk H A b Baa P1inAT
250 R A U 70y B 2 78 . B —
AR 45 A (1) HH BN & 1T e 2 A 45 0K o 4
f g vk J773:( Mardis, 2008) . Bt I 5 A 1) FA R0
PR RPETE R KA B e i T8 o v I e i
by 7 3% v A S AR A (A NAE 1 SEIR = R T
IKFE AL IR A ShRESEDA ) B 1

3 MRIFN A E
3.1 Tos17R TR =4

BB ST E AR e 11 SR, T 75%kS
Y% 15min, 10%HgCl, 1 #F 30min, %275 S
Braedkrh. £y 30 RIERGKH, APib~4niE
X Tos17 FEAAEZ AT MR 5407 18, By LARE—
WUR 75 3 R 5 SO — UL F5 B 4048 N6 5597
JEri(Wu et al., 2003), % 30 K H Bl gR3L—k, 4k
REFFR 3 A H o BET 3 A A4S FR= M @R
BB TRIET, b A To AR . A
At BT AR bk, Z R TR AE
ARME K A5G HH

3.2 TR BT IRRY ik

2009 4 4 HAEHER R R ZE S AR Tos17
SAME T AREK R 1,883 4, 5 A 20 HERA KA
HUEL 20 #RLL 16.5cm*x26.4cm HIB5ER A, T4
HI. X B ShARIUR S DU AN R g R
MR RN SR R TR M.

3.3 DNAHIRFI#ELPCRAY BME F 5

BUK RGBT LM, 7E-20°C A FF i o s 42
MAAREFE AT 1) 2ml ELE Y, MALYE. &
E A 600uL 2% CTAB VR #(2% CTAB. 1.4mM
NaCl. 20mM EDTA. 100mM Tris-HCI. 15uL RNA
M. 0.2% B-$iE O/, L NEUREES], T 65CK
WA KA 15min, 11,000rpm 250 Smin, WeHX E
T2 500uL. IIASEARRRN & R IiEQ4:1), b
FEE S Smine 11,000rpm 250 Smin, W i
400pL. NN SN EE 400pl, b ARSI RGO
DNA. .0 5000rpm, 30sec JTiE DNA, E3F Fif.
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I 500uL 75% B, YEPiiE, =0 10sec, 7L
W, FSRXT, DNA PR T 50ul LK

AR Sk PCR W55y BN E 51, f
HBIYINE 4. PLAD)YHI# Tk SABRA S
) AD-L (100mM)F15]4) AD-S (100mM), e KWV
WRER 50mM,  1E 95% K aa 7K#T 10min, HAR
R R BRI RPN NP R 5
—: B DNA WIEgDIRER:. AR B E
375 CTAB ¥4 &[54 DNA #4h 1uL,
$#35(50mM) 0.2uL, 10xM buffer 1pL, 10xT;DNA
2 buffer 1uL, Dral (15U/uL) 0.15uL, T, DNA
EREIF(100/uL) 0.2uL, #h ddH,0 /K3 10pL. W
BT 25 C(ER) RNV 4] 16-20h.

FoP: PCR MNER 0. b RNV Y
luL, 10xPCR buffer 2ul, 2mM dNTPs 1.8uL,

* 4. 3L PCR BTG4
Table 4 The primers used for Adaptor-PCR

25mM MgCl, 1.3uL, ADS-1(50mM) 0.5uL, 3’3ok
5° i 4% 5 51 ¥ (TRB1 ©%, TosLP1), rTaq DNA
polymerase(Takara A 7)) 0.2uL, #M78 ddH,O %I
20uL . [ N2 : 94°C 4min; 94°C 30sec, 72°C 3min,
Teycles; 94°C 30sec, 67°C 3min, 32cycles; 67°C
7min; 25°C 10sec.

$=2: PCR N . %32 PCR MW
7“4 1uL, 10xPCR buffer 2uL, 2mM dNTPs 1.8pL,
25mM MgCl, 1.2uL, ADS-2(50mM) 0.5uL, 3’ifak,
5° i 4% 5 51 ¥ (TRB2 o, TosLP2), rTaq DNA
polymerase(Takara A 7)) 0.2uL, #M78 ddH,O %I
20uL. [V FE: 94°C 4min; 94°C 30sec, 72°C 3min,
Scycles; 94°C 30sec, 67°C 3min, 35cycles; 67°C 7min;
25°C 10secs

ElE/EY S g Fe41 (5°-37)
Primer Purpose Sequence
Pk
AD-L Ad CTAATACGAGTCACTATAGCGCTCGAGCGGCCGCCGGGGAGGT
aptor
ek
AD-S P-ACCTCCCC-NH,
Adaptor
PR RS
ADS-1 GGATCCTAATACGAGTCACTATAGCGC
Specific primer for adaptor
PR RS
ADS-2 CTATAGCGCTCGAGCGGC
Specific primer for adaptor
Tos17 w5 |4
TosLP1 GTGAAAAGGACAGTGGAGCAGTGGATAA
Left primer
Tos17 w5 |4
TosLP2 GACCATTGCTCTGATACCATCTTAACTAACTTGC
Left primer
Tosl7 43w 514
TRBI1 GCATCTTTCACACGTTCTCATTGTCAG
Right primer
Tosl7 43w 514
TRB2 CGGTTACATCTTCTCAAACTCAATGTG
Right primer
3.4 SouthernZ¥3¢ ACCCGTTCTTG GACTAT-3' TosR
AR K FERE & DNAS pg, KJHBREIENY]  5-CTGAAATCGGAGCACTGACA-3'; R & 5 1k

Wi Xbal 5243 1), F 1%TAE B HIK, RIGHZ
#| J& Ju B b (Zhang et al., 2007). PCR J &4 1
Tos17 4K % M 51 % K : TosL : 5-GCT

PCR WK Z: BFARIPAE 11 SFEM DNA Sng,
10xPCR Buffer 2pl, 2mmol/L dNTP 1.5pL,
10pmol/L 514 0.3uL, 10U/uL Taq B 0.2uL. PCR Jx

$8T, 10T
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PR RN -

NAEFF: 94°C Smin; 94°C 45sec, 55°C 45sec, 72°C,
Imin, 30cycles; 72°C, 7min; 25°C 30sec. BRENKE Ky
600bp-

35 TR i

A 38 7 1) A5 S AR K R AR 045 IS I s
(http://rice.plantbiology.msu.edu/) P2, i€ Tosl7
TR A, AR SR AL S B R 3 3 21045 I
I Premier 5 il 514, ik PCR KV EGUFAEA
P IR RS AAL S B R S o 1,
ik 2% BE RN 4T AV R B 3 5 DR 48 R S UL IE (1) 51 4

LAz — 25 HE Tos 17 5 5 UL RC R 5 I RC S 37 184 A
FEFRANL SRR IEf . QS BRRCA 1S A e k4
i, WIE W4 A7 5 IE A - PCR [N 7E ABI9700PCR
{X(Applied Biosystem) FHEAT, VAR RUIT : bRk
DNA 5ng, 10xPCR Buffer 2pL, 2mmol/L dNTP
1.5uL, 10umol/L 5[4 0.3uL, 10U/uL Taq & 0.2pL.
PCR N AEF: 94°C Smin; 94°C 45sec, 55°C 45sec,
72°C 1min, 30cycles; 72°C, 7min; 25°C 30sec; Tosl7
AL P TE ) PCR 514910158 5 Fios.

5. Tos17 $lNAL R PIIIBETTR) PCR 514)
Table 5 The PCR primers flanking 7os!7 insertion site

51945k F (5-3°) SEK Rl (53)
Primer Sequence Primer Sequence

ADS5S6L TACTGTCCCCAAATCCAAA AH77L GAATAAGGGCAGCGAATG
ADS6R CAACACCAAAGCATATTCCA AH77R GGCAAGAATAATAGACGAAATAC
AF4L GCAAGGTTTATCTGAGTTCC AH77BL TGGCTAACGACTTTCACTCA
AF4R GCAGTTGTGGCAGGTGT AH77BR GAATCACGACATTTCTCCCT
AF90L GTTCAGTTCTATCCAAAATCCC AM32L GTTGATGATTTGCTTTGTGC
AF90R AAGACGACAGGAATGGCTC AM32R CTGTGCGTGGATGCTGTA

AF91L CACCTTCAGACGCAAAACA AMS6L CTCTTATGCGGAACTATGGC
AF91R GCCGAACAAACAGAAACG AMBSB6R TGGGGATTTCGGGTTG

AF91BL GTTTCGGACTGCGTCTTC AO40L GTGGGAATGTGAAATACGG
AF91BR TCAATCCACTGCTTGCTTAC AO40R AGGAGGGCAGGAAGTGA

AF92L GTCGTTTTAGGCGTGGCT AO41L GAGGTTGGGCTGCTGTT

AF92R CGTTTTGGAGTCCGTGTT AO41R GGATTGTAGATCGGATGAGTAA
&Ik Genomics, 276: 378-390

ARIFFRTE R EWNIE S T . SRS 5 TR
ARGV, SR A, IR SCRIR IS KA
FH (PR S SO F- 2 FR R % e s % BRI R 58 ik
TAZIWIIE, WXAE . AREE A B R e SR SOk
Bk
Bt

AHF5Y i 5 863+ %13 H (2006AA10A103) % Bh & [
S IR B R TR 5 (2008ZX08010-002) % B o A 2 8¢ it
BAM R HIE. BRI, MRS A,

S 30k
Cheng C., Daigen M., and Hirochika H., 2006, Epigenetic

regulation of the rice retrotransposon Tosl7. Mol Genet

Hirochika H., Guiderdoni E., An G,, Hsing Y L., Eun M Y., Han
C D., Upadhyaya N., Ramachandran S., Zhang Q., Pereira
A., Sundaresan V., and Leung H., 2004, Rice mutant
resources for gene discovery. Plant Mol Biol, 54:325-334

Hirochika H., Sugimoto K., Otsuki Y., Tsugawa H., and Kanda
M.,1996, Retrotransposons of rice involved in mutations
induced by tissue culture. Proc Natl Acad Sci USA, 93:
7783-7788

JeonJ S., Lee S., Jung K H., Jun S H., Jeong D H., Lee J., Kim
C., Jang S., Yang K., Nam J., An K., Han M J., Sung R J.,
Choi HS., YuJ H., Choi JH.,, Cho SY,,Cha S S, Kim S
I., and An G, 2000, T-DNA insertional mutagenesis for
functional genomics in rice. Plant J, 22: 561-570
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