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Abstract; TILLING ( targeting induced local lesions in genomes)is a complete reverse genetics approach for
rapid and high throughput detecting of the target point mutations induced by chemical mutagen—Ethyl Methane Sul-
fonic acid ( EMS). This paper briefly introduced the application status of TILLING on main crops,i. e. ,rice, wheat,

corn and soybean, etc,with the emphasis on a review of the advances in methodology of mutagenized population con-

struction and novel mutant alleles detect. The problems and future prospects of TILLING were also discussed.
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Table 1 A list of the number of target genes and mutation frequency detected by TILLING from previously published

plants studies

Hi B8 B HAER ol B RERE it Tk
Species No. of genes Mutagen Mutagen Dose Mutationdensity Ploidy Reference
/N# Wheat 3 EMS 0.75% ~1.2% 1/24 kb 6X [12]
EMS 0.75% ~1% 1/40 kb 4X
5 EMS 0.7% ~0.75% 1/58Kb 6X [13]
EMS 0.9% ~1% 1/69Kb 4x
8 EMS 0.6% or 0.9% — 6X [14]
3 EMS 0.5% ~0.7% 1/23.3 ~1/37.5Kb 6X [15]
7K #8 Rice 2 EMS 0.8% ~1% 0.5/Mb 2X [16]
EMS 1.6% 1/Mb 2X
10 Az-MNU 1mmol/L Az ~ 15mmol/L 1/265 kb 2X [17]
MNU
EMS 1.5% 1/294 kb 2X
3 MNU Immol/L 1/135kb 2X [18]
25 Gamma ray 500Gy 1/6190Kb 2X [19]
E % Maize 11 EMS 1% 2/Mb 2X {20]
EMS 0.0625% 0.93/kb B73 2X [21]
EMS 0.0625% 2.10/kb W22 2X
X & Soybean 7 NMU 2. Smmol/L 1/140 kb 2X [22]
EMS 50mmol/L 1/250 kb
EMS 40mmol/L '1/550 kb
"BT  Pea 5 EMS — 1/669Kb 2X 23]
H®  Sorghum 4 EMS 0.25% 1/526Kb 2X [24]
% Barely 2 EMS 20mmol/L ~30mmol/L 1/Mb 2X [25]
4 NaN3 10mmol/L 1/374 kb 2X [26]
N 192 EMS 20 - 40mmol/L 1/300kb 2X [(27]
Arabidopsis
ERYTE 56 EMS 0.2% (16mmol/L) 1/970 kb 4X [28]
Medicago truncatula EMS 0.15% (12mmol/L) 1/485 kb
%% Brassicarapa 6 EMS 0.3% ~0.4% 1/60Kb 2X [29]
43 Potato 3 Gamma ray — 15/Kb 4X [30]
%% Tomato 7 EMS 1% 1/322Kb 2X [31]
EMS 0.7% 1/574Kb
ME  Oat 2 EMS 0.9% 1/38Kb 6X [32)

2.1 HMEPHER

TILLING i R & IK7E /N3 T ) B B§ & Slade
e R AT /N E W & TR R, 7 1920 4~ EMS
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X, Waxy BBEHR AN MEDFERIILEE
LERE-RINEL, REDHE, H—1 Wary
EHNADXHAFREMNBRRRERES—TE A
HERAF PR L REEREZ, KRBT Wory 52
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4 (D, Williams82,2. 5SmM NMU) , 7 4 P F{Eh By
KB CLVIA NARK PPCK4 % 7 A% H , KM 116
MR ,AD B RESME SN 1/140Kb, B C
4y B % 1/550Kb 5 1/250Kb, Dierking %' 4%
TILLING $ R 15 F F K G 5 F i g & 4> 45 R % BF
9,7 EMS AR o i Tl A U A RS2 K
w-6 JR ML SR 2 R FAD2 -1A 46 0 28 A5 0 R, 4
FEEM 453 SRR, £ RS2 EEB S
L MR RP 2 ARENSFHEAEMNE
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HIXT R BT X T SRR M, A R B K,
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546 R AFfL A, EMS2 BEAI R E N 1/
485Kb, 2 EMS1 B AN H G, BHEEHN
EMS2 B iE TN EEH T EMS] KW &k, A
EMS] B T LA FiEEREE R E
REMMBEE .

f&45 TILLING & B Bk £ LIL 2 FE TR
¥, BAT TILLING 2 BT b A F YR B R B &2
Bro Sato E'RA y SR BAKRE R T, R AR
e MR I RE(R, 3k 2130 kR, 7 M, #FIE
il 25 M ERX AW, KEH 6 MRENMN
FLHEHP 4 ARES SNP, B H A4 51k 2bp &5 4bp
IR R,y HREFHEEHEE N 1/6190Kb,
y SR B LR S REFRIKT EMS 52, /D A Bk
RFEHH EMS BERHNE,
3.2 DNAEHBEmR

Sreelakshmi 2 **' ¥ NEATTILL ( nucleic acid ex-
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i TILLING Bk g, B2 —F et T
il E DNA REUH AR, 7€ DNA R ZERA 2 -D
(2 -dimensional , Bi ] — ~ # 2A~ [B) i} F2 7£ T DNA b
PEHES BRI B AN RS AR D) RIR SR A%
MR, BBMBTFAERET~10 RFHELEF
LRSS AREHEKNH FERES, REBCEHRYA
DNA, XMFENKEAET (1) FERALRTE
BRES,. BT DNA R B SR EE, FTAT
TAERFE], (2)#BELEAW D, ATFEIET DNA
REmmbLlE, B)RMA2-DEREHS HFXEIMH
R AR XN AT L7 DNA #
MR ETEREGYT U EREE R RERESE,
BETHE, NEATTILL R EZAETF, HERHHAH
RA G R DNA, &3 3 42 Bk 7 B 55 50 48 4 0 BR
B, R E TSRS AR, 82,5 TILLING
R FARERE R, b TRERR BOER, R
Al NEATTILL $; R R 847 B £
3.3 RENAETE

B #] TILLING #| F 2% % & % M & i% ( DH-
PLC)# ¥ DNA #h PR RE, W TH S RBRE
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TILLING 5% &>/,

Dong %% 3% J TILLING $ AR 4 #7/hE EMS %
AR BECRET 38 a3 Bk A B R B R T IR R A
M. PCRy =44 CEL | B§1)5, MY =9 B &
FH 2% (B 1 % JBC PEL DK AR ) , X4 O A VR O B E
4mm PAPg R, AT A& SOtk 3 B 8 £ DNA #b &
KU A B, Sato %"V F| B} TILLING £ A 43 #7 & 78
y SR BT FERE, R MA SYBR Green T 41Xl 89
TR B B R i 2, 7E 25 M EHAREKE PRI B 6
MRABM K. AR W RE RS AE TR
T TILLING W82, B T LR B A, {8 [F o &K ) R
U PR '

CELI R VIHM, YMEERLI -6
B O E e, CEL I 7T LAZE 228 67 s 0 XU AT Y1 3,
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AR g AR AR 4 R 9 46 BE AR % B 51 A TILL-
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FETHRERNGEBREERAE/NE 4 5 DNA P H
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CEL I BEBE M 3'3m U1 &1 & B &5 o B 4 A9 57 R X
8, NEEYIH 5" K e A K EHRiC e PCR =4, H
BT YR EIES . Lee &% EMAIL(endonu-

cleolytic mutation analysis by internal labelling) 5| A

TILLING AR, B A EE BBk 5 PCR ¥ iy

HITLIRICSE & , B R BUE ke 0 M 40 7 A G e
E2 4k, PCR ™4 & B, AR A TOEIRICH dUTP
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TRARK A E B 5BR, Suzuki R K
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4 it

4.1 TILLING #ARBREENEE
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KA ETILLING EREEVEHRRDHRR
R YERA BYER
4.2 TILLING EARZREBSHI&R
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HTHHE RO H TILLING R IR % F/EWi#
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( ATP, arabidopsis TILLING project) % i, Th SC jfi , ¢
BT EZMEYRTEEXR . KA. KE (TILLMore) .#
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TIL) % TILLING ¥ B & £ 45, X% TILLING
TR, 8 o 8L bR HE 4L TILLING £ R ¥ &, L=
REEMERIBERR, RE T RERNBE, EK
T A, AR S TR RS SA, 85
TILLING £ AR R %%, EEFEE S # TILLING 1%
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2010464 H15-16 H, HEEHARBESL
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(BBSRC) ,RevGenUK #1 o F #} 2 By #8 ¥y B 5% B Bk
AEIPE P - EXiA TILLING F# % B A B it
L"HETEBEREEYRRAET. S EER
TILLING J EcoTILLING X R IE A 51EH &
R RN R IF T, ]G T m K8l SNP # &
MRAHERREEBANE, HRSURRXRESE
PRBT Y87 TILLING £ R 8F 32 5 KL &9 58 %
RAKK R B, I BT %% R &7 TILLING
BAREGA Hirmitm™

BEE Bk L YR H B HF 5 R BE, o3
—#P KR TILLING ERNYHBRMNEELRELESL
B EAREE , X% TILLING R ENHEET
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§& 1 F TILLINGC B RRF FE MR, &R
TILLING AR 5 g 5 % . % 58 3 57 A B 22 75 4 ) 1
W R HAMBR S, 82, TILLING FEAREN—FF
MO R ABREFRRFTE FSEEYRERERRESP
AEEBRBEENER.

$ Xt

1]
[2]
(3]
(4]
(51
(6]

(7]
(8]

{9]

(10]

(11]

(12]

(13]

[14]

{15]

[16]

[17]

(18]

NEFR.BELE . BHE, S HYBEREEHEATHNHAR
R5@E[J]. BREM,2009,23(6) :1001-1007

RAGFE, R, XER, % TILLING i R F B S kid
VR [T]. 4> FHaE 1 ,2004,2(4) :574-580
ZHH, B ENE, K, % TILLING £ RO R B . HARKR
EARTMEPRMALI]. BREIR,2005,19(4) :317-321
IAEA Book Abstracts of FAO/IAEA International Symposium on
Induced Mutations in Plants[ M]. Vienna,2008 ;12-15

McCallum C M, Comai L,Greene E A, et al. Targeted screening
for induced mutations[ J]. Nat Biotechnol ,2000,18 :455-457
McCallum C M, Comai L, Greene E A, et al. Targeting Induced
Local Lesions IN Genomes ( TILLING ) for Plant Functional Ge-
nomics{ J]. Plant Physiol ,2000,123 :439-442

Colbert T, Till B J, Henikoff S, et al. High-throughput screening
for induced point mutation[ J]. Plant Physiol ,2001,126 :480-484
Comai L, Young K, Till B J, et al. Efficient discovery of DNA
polymOrphisms in natural populations by Ecotilling [ J]. Plant,
2004,37(5) ;778-786

Wang J,Sun J Z,Zhang A M, et al. Analysis of Pina and Pinb al-
leles in the micro-core collections of Chinese wheat germplasm by
Ecotilling and identification of a novel Pinb allele( J]. J Cereal
Sci, 2008 ,48(3) :836-786

Gilchrist E,Codomo C A, Taylor N E, et al. Use of EcoTILLING
as an efficient SNP discovery tool to survey genetic variation in
wild populations of Populus trichocarpa[ J 1. Mol Ecol, 2006, 15
(5):1367-1378

Mejlhedel N, Kyjovska Z , Backesl G, et al. EcoTILLING for the i-
dentification of allelic variation in the powdery mildew resistance
genes mlo and mla of barley[J]. Plant Breed,2006,125(5) :46
1-467

Slade A J, Fuerstenberg S 1, Loeffler D, et al. A reverse genetic
nontransgenic approach lo wheat crop improvement by TILLING
[J]. Nat Biotechnol,2005,23.75-81

Uauy C, Paraiso F,Colasuonno P,et al. A modified TILLING ap-
proach to detect induced mutations in tetraploid and hexaploid
wheat[J]. BMC Plant Biol,2009,9:115-128

Sestili F,Bedo Z,Phillips A, et al. Production of novel allelic var-
iation for genes involved in starch biosynthesis through mutagene-
sis[ J]. Mol Breed,2010,25:145-154

Dong C M, Morgan ] D, Sharp P, et al. A Modified TILLING
Method for Wheat Breeding[ }J]. The Plant Genome, 2009, 2:
39-47

Wu JL,Wu C,Leung H, et al. Chemical and irradiation-induced
mutants of indica rice IR64 for forward and reverse genetics[J].
Plant Mol Biol ,2005,59 :85-97

Till B J, Cooper J,Comai L, et al. Discovery of chemically in-
duced mutations in rice by TILLING[ J]. BMC Plant Biol,2007,
7:19-30

Suzuki T, Eiguchi M, Kurata N, et al. MNU-induced mutant pools

[19]
[20]

[21]
[22]

[23]
[24]

[25]
{26]
(27}
[28]
[29]
[30]
{3t]

[32]

[33]

{34]

£35]

[36]
[37]

[38]

and high performance TILLING enable finding of any gene muta-
tion in rice[ J]. Mol Genet Genomic,2008,279.213-223

Sato Y ,Shirasawa K, Nishio T,et al. Mutant slection from proge-
ny of gamma-ray irradiated rice by DNA heteroduplex cleavage u-
sing brassica petiole extract[]]. Breed Sci,2006,56:179-183
Till B I, Reynolds S H, Henikoff S, et al. Discovery of induced
point mutations in maize genes by TILLING{ J]. BMC Plant Biol,
2004 ,4:12-19

Weil C F,Monde R A. Getting to the point Mutations in maize
{J]. Crop Sci,2007,47 : S60-567

Cooper J L, Till B J,Henikoff S, et al. TILLING to detect induced
mutations in soybean[ J]. BMC Plant Biol,2008 ,8:9-18

Triques K, Sturbois B, Bendahmane A, et al. Characterization of
Arabidopsis thaliana mismatch specific endonucleases ; application
to mutation discovery by TILLING in pea[ J]. Plant J,2007,51;
1116-1125

Xin Z G,Wang M L,Burke J,et al. Applying genotyping( TILL-
ING) and phenotyping analyses to elucidate gene function in a
chemically induced sorghum mutant population[ J]. BMC Plant
Biol 2008 ,8:103-116 '

Caldwell D G,McCallum N, Waugh R, et al. A structured mutant
population for forward and reverse genetics in Barley ( Hordeum
vulgare L. ) [J]. Plant J,2004 ,40:143-150

Talame V,Bovina R,Salvi S, et al. TILLMore, a resource for the
discovery of ch lly induced in barley[ ]J]. Plant Bio-
technol J ,2008,6:477-485

Greene E A,Codomo C A, Henikoff S, et al. Spectrum of chemi-
cally induced mutations from a large-scale reverse-genetic screen
in Arabidopsis[ J]. Genet,2003,164 :731-740

Signor C L, Savois V, Thompson R, et al. Optimizing TILLING
populations for reverse genetics in Medicago truncatula[J]. Plant
Biotechnol J,2009,7 :430-441

Pauline S, David B, Lars stergaard, et al. A rich TILLING re-
source for studying gene function in Brassica rapa[ J]. BMC Plant
Biol ,2010,10:62-71

Elias R, Till B J, Al-Safadi B, et al. Optimizing TILLING and
Ecotilling techniques for potato ( Solanum tuberosum L.) [J1].
BMC Res Notes,2009,2:141-152

Minoia S, Petrozza A, Carriero F,et al. A new mutant genetic re-

source for tomato crop improvement by TILLING technology[J].
BMC Res Notes,2010,3.69-76

Chawade A, Sikora P, Olsson O, et al. Development and charac-
terization of an ocat TILLING-population and identification of mu-
tations in lignin andB-glucan biosynthesis genes[J]. BMC Plant
Biol,2010,10:86-98

Dierking E C,Bilyeu K D. New sources of soybean seed meal and
oil composition traits identified through TILLING[J]. BMC Plant
Biol 2009 ,9 :89-99

Sreelakshmi Y, Gupta S, Sharma R, et al. NEATTILL: A simpli-
fied procedure for nucleic acid extraction from arrayed tissue for
TILLING and other high-throughput reverse genetic applications
[J]. Plant Methods,2010,6:3-13

Middendorf L. R, Bruce J C,Bruce R C, et al. Continuous on-line
DNA sequencing using a versatile infrared laser scanner/electro-
phoresis apparatus[ J]. Electrophoresis, 1992 ,13 :487-494

Lee S L,Cross M J,Henry R J. EMAIL -A Highly Sensitive Tool
for Specific Mutation Detection in Plant Improvement Programs in

" “Induced Plant Mutations in the Genomics Era” ( Edited by Shu

Q Y)[M]. Vienna,2009 ;:243-244

Tadele Z, Mba C, Till B J. Tilling for mutations in Model Plants
and Crops in* Molecular Techniques in Crop Improvement” ( Edi-
ted by S Mohan Jain and D S Brar) [ M]. SpringerLink ,2009,3;
307-332

Wang T,Uauy C,Liu C M, et al. TILLING and Associated Tech-
nologies[ J]. J Integrative Plant Biol,2010,52(11) :1027-1030



TILLINGE RZEM ST S FI TR S5 3 [ARn#®E ..

== WUk, whosE,  RZE,  ES 4, XskAE, PAN Na, GUO Hui-jun, ZHAO Shi-rong, WANG Guang—
iig, LIU Lu-xiang
{E& A : TR, 2R, B SE, SEAE, PAN Na, GUO Hui-jun, ZHAO Shi-rong, LIU Lu-xiang ({1 [E £ REFZBEAEY) R

SEWFTTIT/ I EARAEINR BB R AR R o, JE5E, 100081),  FJ 4, WANG Guang—jin (CEARIT 4 ARNVELE
Bt A= PRI, W 7K, 150086)

H: Himi v 1S TIC PRU]

JE 44 Journal of Plant Genetic Resources

50 - 2011, 12(4)

1.Lee S L;Cross M J;Henry R J EMAIL-A Highly Sensitive Tool for Specific Mutation Detection in Plant Improvement

Programs in “Induced Plant Mutations in the Genomics Era” (Edited by Shu Q Y)Vienna 2009

2.Middendorf L R;Bruce J C;Bruce R C Continuous on-line DNA sequencing using a versatile infrared laser

scanner/electro  phoresis apparatus 1992

3. Sreelakshmi Y;Gupta S;Sharma R NEATTILL:A simpli fied procedure for nucleic acid extraction from arrayed tissue

for TILLING and other high—throughput reverse genetic applications 2010

4.Dierking E C;Bilyeu K D New sources of soybean seed meal and oil composition traits identified through TILLING

2009

5. Chawade A;Sikora P;0lsson O Development and charac terization of an oat TILLING-population and identification of

mu tations in lignin and B —glucan biosynthesis genes 2010

6.Minoia S;Petrozza A;Carriero F A new mutant genetic re source for tomato crop improvement by TILLING technology

2010

7.Wang T;Uauy C;Liu C M TILLING and Associated Tech nologies 2010(11)

8. Tadele Z;Mba C;Till B J Tilling for mutations in Model Plants and Crops in” Molecular Techniques in Crop

Improvement” (Edi ted by S Mohan Jain and D S Brar) 2009

9.Weil C F;Monde R A Getting to the point Mutations in maize 2007

10.Till B J;Reynolds S H;Henikoff S Discovery of induced point mutations in maize genes by TILLING 2004

11.Sato Y;Shirasawa K;Nishio T Mutant slection from progeny of gamma-ray irradiated rice by DNA heteroduplex

cleavage u sing brassica petiole extract 2006

12. Suzuki T;Eiguchi M;Kurata N MNU-induced mutant pools and high performance TILLING enable finding of any gene

mutation in rice 2008

13.Till B J;Cooper J;Comai L Discovery of chemically in duced mutations in rice by TILLING 2007

14.Elias R;Till B J;Al-Safadi B Optimizing TILLING and Ecotilling techniques for potato (Solanum tuberosum L.) 2009

15. Pauline S;David B;Lars stergaard A rich TILLING re source for studying gene function in Brassica rapa 2010

16. Signor C L;Savois V;Thompson R Optimizing TILLING populations for reverse genetics in Medicago truncatula 2009

17. Greene E A;Codomo C A;Henikoff S Spectrum of chemi cally induced mutations from a large—scale reverse—genetic

screen in Arabidopsis 2003

18. Talame V;Bovina R;Salvi S TILLMore, a resource for the discovery of chemically induced mutants in barley 2008

19. Caldwell D G;McCallum N;Waugh R A structured mutant population for forward and reverse genetics in Barley

(Hordeum vulgare L.) 2004

20.Xin Z G;Wang M L;Burke J Applying genotyping (TILL ING)and phenotyping analyses to elucidate gene function in a

chemically induced sorghum mutant population 2008

21. Triques K;Sturbois B;Bendahmane A Characterization of Arabidopsis thaliana mismatch specific

endonucleases:application to mutation discovery by TILLING in pea 2007



http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201104016.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e5%a8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e4%bc%9a%e5%90%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e4%b8%96%e8%8d%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%b9%bf%e9%87%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bd%95%e7%a5%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PAN+Na%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Hui-jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Shi-rong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Guang-jin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Guang-jin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Lu-xiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2f%e5%9b%bd%e5%ae%b6%e5%86%9c%e4%bd%9c%e7%89%a9%e8%88%aa%e5%a4%a9%e8%af%b1%e5%8f%98%e6%8a%80%e6%9c%af%e6%94%b9%e8%89%af%e4%b8%ad%e5%bf%83%2c%e5%8c%97%e4%ba%ac%2c100081%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e4%bd%9c%e7%89%a9%e7%a7%91%e5%ad%a6%e7%a0%94%e7%a9%b6%e6%89%80%2f%e5%9b%bd%e5%ae%b6%e5%86%9c%e4%bd%9c%e7%89%a9%e8%88%aa%e5%a4%a9%e8%af%b1%e5%8f%98%e6%8a%80%e6%9c%af%e6%94%b9%e8%89%af%e4%b8%ad%e5%bf%83%2c%e5%8c%97%e4%ba%ac%2c100081%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%bb%91%e9%be%99%e6%b1%9f%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e7%94%9f%e7%89%a9%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%93%88%e5%b0%94%e6%bb%a8%2c150086%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%bb%91%e9%be%99%e6%b1%9f%e7%9c%81%e5%86%9c%e4%b8%9a%e7%a7%91%e5%ad%a6%e9%99%a2%e7%94%9f%e7%89%a9%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%93%88%e5%b0%94%e6%bb%a8%2c150086%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://c.g.wanfangdata.com.cn/periodical-zwyczyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lee+S+L%3bCross+M+J%3bHenry+R+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e36.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e36.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Middendorf+L+R%3bBruce+J+C%3bBruce+R+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e35.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e35.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sreelakshmi+Y%3bGupta+S%3bSharma+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e34.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e34.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dierking+E+C%3bBilyeu+K+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e33.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chawade+A%3bSikora+P%3bOlsson+O%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e32.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e32.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Minoia+S%3bPetrozza+A%3bCarriero+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e31.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+T%3bUauy+C%3bLiu+C+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e38.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tadele+Z%3bMba+C%3bTill+B+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e37.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e37.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Weil+C+F%3bMonde+R+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e21.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Till+B+J%3bReynolds+S+H%3bHenikoff+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e20.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sato+Y%3bShirasawa+K%3bNishio+T%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e19.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e19.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Suzuki+T%3bEiguchi+M%3bKurata+N%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e18.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e18.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Till+B+J%3bCooper+J%3bComai+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e17.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Elias+R%3bTill+B+J%3bAl-Safadi+B%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e30.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pauline+S%3bDavid+B%3bLars+stergaard%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e29.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Signor+C+L%3bSavois+V%3bThompson+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e28.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Greene+E+A%3bCodomo+C+A%3bHenikoff+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e27.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e27.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Talam%c3%a8+V%3bBovina+R%3bSalvi+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e26.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Caldwell+D+G%3bMcCallum+N%3bWaugh+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e25.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e25.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xin+Z+G%3bWang+M+L%3bBurke+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e24.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e24.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Triques+K%3bSturbois+B%3bBendahmane+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e23.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e23.aspx

22.Wu J L:Wu C;Leung H Chemical and irradiation—induced mutants of indica rice IR64 for forward and reverse

genetics 2005
23.Cooper J L;Till B J;Henikoff S TILLING to detect induced mutations in soybean 2008

24 KSR SR BRI R R AEHR TR TR S i 2 2009 (06)

25.McCallum C M;Comai L;Greene E A Targeted screening for induced mutations 2000

26. TAEA Book Abstracts of FAO/IAEA International Symposium on Induced Mutations in Plants 2008
27, 25455 BU O SRIRIR TILLINGEIAR S 4 i S JUAE J ARG v (¥ 3 - 2005 (04)
28. SR ; AT AN TILLINGH A J5 B 5 7 A PRI 2004 (04)

29.Dong C M:;Morgan J D;Sharp P A Modified TILLING Method for Wheat Breeding 2009

30.Sestili F;Bedo Z;Phillips A Production of novel allelic var iation for genes involved in starch biosynthesis

through mutagene sis 2010

31.Uauy C;Paraiso F;Colasuonno P A modified TILLING ap proach to detect induced mutations in tetraploid and

hexaploid wheat 2009

32.Slade A J;Fuerstenberg S I;Loeffler D A reverse genetic nontransgenic approach to wheat crop improvement by

TILLING 2005

33.Mejlhedel N;Kyjovska Z;Backesl G EcoTILLING for the i dentification of allelic variation in the powdery mildew

resistance genes mlo and mla of barley 2006 (05)

34.Gilchrist E;Codomo C A;Taylor N E Use of EcoTILLING as an efficient SNP discovery tool to survey genetic

variation in wild populations of Populus trichocarpa 2006 (05)

35.Wang J;Sun J Z:Zhang A M Analysis of Pina and Pinb al leles in the mioro—core collections of Chinese wheat

germplasm by Ecotilling and identification of a novel Pinb allele 2008(03)

36. Comai L;Young K;Till B J Efficient discovery of DNA polymOrphisms in natural populations by Ecotilling 2004 (05)

37.Colbert T;Till B J;Henikoff S High—throughput screening for induced point mutation 2001

38.McCallum C M;Comai L;Greene E A Targeting Induced Local Lesions IN Genomes (TILLING) for Plant Functional Ge

nomics 2000

ACEERE: http://d. g wanfangdata. com. cn/Periodical zwyczyxb201104016. aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wu+J+L%3bWu+C%3bLeung+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e16.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e16.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cooper+J+L%3bTill+B+J%3bHenikoff+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e22.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bd%95%e7%a5%a5%3b%e9%83%ad%e4%bc%9a%e5%90%9b%3b%e8%b5%b5%e6%9e%97%e5%a7%9d%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22McCallum+C+M%3bComai+L%3bGreene+E+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e5.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%98%a5%e5%af%bf%3b%e9%98%ae%e5%85%b3%e6%b5%b7%3b%e5%bc%a0%e7%90%b3%e7%90%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e6%b5%b7%e6%bb%a8%3b%e6%9c%b1%e6%b1%9d%e8%b4%a2%3b%e8%b5%b5%e5%be%b7%e5%88%9a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dong+C+M%3bMorgan+J+D%3bSharp+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e15.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sestili+F%3bBedo+Z%3bPhillips+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e14.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Uauy+C%3bParaiso+F%3bColasuonno+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e13.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Slade+A+J%3bFuerstenberg+S+I%3bLoeffler+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e12.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e12.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mejlhedel+N%3bKyjovska+Z%3bBackesl+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e11.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e11.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gilchrist+E%3bCodomo+C+A%3bTaylor+N+E%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e10.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+J%3bSun+J+Z%3bZhang+A+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e9.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Comai+L%3bYoung+K%3bTill+B+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Colbert+T%3bTill+B+J%3bHenikoff+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22McCallum+C+M%3bComai+L%3bGreene+E+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e6.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201104016%5e6.aspx
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201104016.aspx

