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(FLRKFRNRS ERAD TR/ L ERAEDHRE LYY TREARILF L, RE 071001)

REAARALBARFTLEMEA NS KA HREFAEEHH Tel2d ¥4 3% h— % 703bp 89 %% RCAL, Bt 5
GenBank /st it 5 RCAl AR BN ZF AT AECNEEGRFAFMZE RN 4, # A cDNA X kig b 3# (RACE) #
REHEAFZRABREE DNA 2K, #3253 £4K cDNA,% BLASTp o4k, B & 551484 A NBS R F 4 Hkf 3 4 LRR £ 4
B oERSCHHHRARBDG D RME KR~ , 3 FRCA-]1 FRGA-2 #v FRCA-3 ™ Z ¥ PCR 5 # AKX 3 A KB A £
AT REARLAR, ARREPEHA TL24 F BRI 55 RARRAR DNA 2K ARRPARAABETT A4,

XBR: N EHRAAAHEBR cDNA RBREFHHEK  ADEZLF ;ARER

Cloning and Character of Resistance Homologenes
Contained NBS-LRR in Wheat TcLr24

ZHANG Li-rong, YANG Wen-xiang,LIU Da-qun
( Biological Control Center of Plant Diseases and Pests of Hebei Province/College of Plant Protection,
Agricultural University of Hebei,Baoding 071001)

Abstract ; Resistance gene ¢cDNA homology sequence from wheat was isolated using homology-based method.
The primers were designed according to the conserved sequence of resistance gene analogs and a 703bp fragment
was isolated from TcLr24. A few homologous sequences were captured when processing similarity search in GenBank
database. We designed primers based on highly conserved region among the above sequences and the rapid amplifi-
cation cDNA ends( RACE ) was used to obtain the full length sequence of disease resistance homology gene in the
TcLi24 near isogenetic lines. Three full length ¢cDNA sequences were obtained. BLASTp analysis showed that the
deduced amino acids of protein contained a NBS conserved domain and many leucine-rich repeats( LRR ) domains,
which were identical to the conserved domains of many plant resistance genes. These sequences appeared not to be
induced by Puccinia triticina and were constitutive genes in the wheat leaf tissue by real-time PCR. In this study,we
obtained three resistance homology sequences which provide the short cut for researching of wheat resistance gene.

Key words; Wheat leaf rust resistance gene ;Rapid amplification cDNA ends( RACE) ; Bioinformatics ; Homologenes

K EH (resistance gene, R 3 H ) fy i & RLEEMNFRBHEATREEFNEERES
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BENRMER, ESAMCAEYFRET 60  F3) (leucine-rich repeat, LRR) B E MBI HLEH
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domain, TM) . Toll EA LA A RN E-1 Z4£ (toll-
interleukin-1 receptor, TIR) \Z 8 M . H EMEAH
B ( serine/threonine-specific protein kinase, STK) %
PRFEEHIIRT . A RIBR B B R P 4 M iR 3
Y, A B A 40 DNA 8 cDNA 4 # 4 i# 47 PCR
P, T LAE B A A 00 U B B R LU B ( resist-
ance gene analog, RGA), HEIE NBHE KiG.#l
BIFNE KRG MBS 20 ZHEY Lyl —X
5% B R R F A L2011t
Lrl' "V F0 Lr34t') R i, 3 52 R B Y /N 32 0 I 6 0
A, H o Lrl \Lr10 #1 Lr2] &4 NBS-LRR 45#5, cD-
NA K 3R 3 & 8 $% &R (rapid amplification of cDNA
ends, RACE) B—F AR EHFATREY
cDNAS' M3 Kinfi RMA KW A&, # AT
WEEAMBERNFBRMEMMEK cDNA M5
B ), TeL2d4 BREBHM GREE L24 oz
B Z B8, % 5 ROk IR T K B (B £ B ( Thinopyrum
ponticum ,2n =70) (3Ag/3DL) 5 f ">, %t BT &
BEMEE/NMRAEKEMTE, S5 ULEEM
HEFERSTHRMHERLEERNR Tcl2d MER
R R BHHEE NBS-LRR RSP HIRZ TR
519, FIH RACE R, E8 4 WFEFRBERE
3AMMFBRENE cDNA £ K, R R EEE
R,

1 #MBeERHE

1.1 #BHH

NERMERBEEEZR Tel24 bkl K
FHERPFT PR, HAr S R bk 88-26-12-4
(BGQQ) ,%f TeLr24 RA L& 1 (£HE“0"),
1.2 S RNA {RER.cDNA 1 AR %R

ERBRMY

Tel24 MEMBER, FHBHKEF 1 HE2
RAM(TdER) , FABRMEER, £F0.12.18,
24,3648 #1172 h 43 F) Uk, ¥ BB & 5 # A Tian-
gen A 7] RNA R EUL#| & , WM A & RNA, 3F 7
F Tiangen 2\ 7] i) [z % 5 B8 17 I % 5% R L 4K 15 58
1 & cDNA, BfEd BB HEA B HET. RECR
BHHYIRERRFEMERTIIWCEER
% : 5'-GCGGGTCTGGGAAATCTACC-3', F # ¥ 51 :
5'-CTGCAGTAAGCAAAGCAACG-3'), %t K ¥ 3 Ff
B cDNAMFTY 18, 18 Sk h 25. 0pul, 45
cDNA 1.0pl, RGA L, Fi## 51 4 (10pmol/L) &
1.0pl, 10 x PCR buffer 2. 5ul, Tag DNA ¥ & &

(5U/ul)0.2ul, dNTP (40 mmol/L) 0. 5ul, PCR #h
BK25.0ul, REMBEN94CHEH Smin; RS
94°C A5 ¥ 1min,50°C iB X 1min,72°C % {8 1. 5min,
35 ANEFF;72°C HE{H 10min; 10C R IR,
1.3 RACE
1.3.1 RACE 3|#/i&it LA RGAl B NERE,
Fi NCBI $2 4ty BLASTn #4T LX), #E# 5 RGAL K
BRFBRERRN S RIRHEERFS, B8
GenBank % i & 4> %l & AF158635. 1, AF052641.2 .
AY124651. 1,EU327996. 1 il AJ420959. 1, A DNAS-
tar KRG HTEF A%, EENBERTFRFIILER
it 2 &M F 3’ RACE fIEE4:GSP; AGGAGATT-
GCAGAAAAGCTGAAGGG ; NGSP: CAGGCTAGGCGT-
TGCTTTGCTTACT,

BiE 3' RACE & REB &7 3E R K it
FE3I# 5’ RACE 5 1935149,

GSP1; TGCAATCTCAACCCCAATGTTCTGG

NGSP1: AGAAGGCGGTATCATCAACCTCAGT

GSP2;CTAGAACCCGCAGTTTCGGCAGACT

NGSP2; TAACTCTGAACAAAAAGATGGCGGA

GSP3: TGTCCGGAAAGCAAGATATCGTAGA

NGSP3: CTCAACTGGTGTATCCCCTCCAACA
1.3.2 2KEHESIWigt BHE 3 RACEM S’
RACE il F45 R . KB BHEMN S K ER , RiT2 K
SIYFTMT,

P1F; CAATTACCATTGCTGCCGTAGGAT

PIR: TCATTCACTAAAATATTTCCTGCA

P2F: AGGTATTACAAATACAAAGCTGAT

P2R: GGGCCACATAAACCTTTTCCTG

P3F: GTTGTCAATCCTACGACTACCGCA

P3R: GAGCCAAAAATACGTAAGAGACTG
1.3.3 RACE-PCR 3'#5' RACE RERR R E
Fi Smart™ RACE ¢DNA Amplification kit( Clontech) ,
UL B 3E47. # A BD Advantage™ 2 PCR En-
zyme System, 4} H L4 3’ RACE cDNA #15’ RACE cD-
NA HER, #4748, RARF K:94C H % #
3min;35 MEIH K 94°C 2 # 30 s, 65C 3B X 30s,
72°C % 4 3min; £ /5 72°C M 10min, LB 1 8
PCR =¥ % B R B BURAT X PCRBKBE N
68C ,BFF5% 1 % PCR ¥ #HF,
1.4 PCR =4y 5] % 355 BE

PCR ¥4 1. 4% BEAE W EE L 83 %% , H (9 DNA
Jr Bk F TaKaRa 23 ] #9 PCR % [5] it ik 7) £ 2] i
4ifk. PCR =Y % # T Promega /A ) #) pGEM-T £
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k16T td. ¥
A4 TR 2Ry
1.5 ZLHE%EXRER PCR &

PEIAE 5 #0742 0FBR 74 A Bk 88-26-12-4 i &
0.,12.24 48 72h f) TeLr24 AvZ2 0] By £5 RNA ﬁrﬁiilii’r'
ITRLEG SR BRI, B4 05 TH] 5 e DNA S BB 77 9¢
e it PCR BUL , B TS 9 463K 4 B . 811 i)
AEE 3 W ELER K ICHE cDNA %-ﬁﬁé i 4 o
{4 0F B, Oy O B 5 I ) 0 B L et 22 e B R
SRR B R LA/ A o A R R i BRI GAPDH
fE W%, k4T PCR 91 LB
1.6 BHFIMEDERESH

B AR TE 51 5 GenBank o () 1 90 3 17 b 42
FAr 7, 4R TP ALY S AE , OF M B AR ] R
NCBI #l DNAStar DNAMAN 87RO 45 A
vk S Th BE R o

2 GRESH

2.1 MmEARRRENRE
DA B DR s X BT A 5 1 4 FL R RD R
95 1 4 J,-t]ki Z Tel24 thif #8512 703bp 1Y &4l

AEE SURR A B

HEFIHEIERAITFI B N 234 T 2R, 8 N
RGAL, BLASTn [a] 54k 4 W,z Bt 5/ &+
V6 PLAEREE (06) [ A 0 91% |, 5 RL L 3 5 I 48 46
HATHEREHE ( Cre3) [R1RYE R 88% , 5 /h#E K # R
sIvAE e NBS-LRR 25045 55 3 b AT 6 o5 0 [ it
PEH[e] B4k fR Y S 48 M BEJH DNAMAN 5 RCGAT i
It 2280 RGAL 15 e B[R BLA B BE (ST 1Y 91
2.2 RACE Wi¥i84 8
PL3" RACE 51 $ 17 ML= PCR 104K} 2 &

JoF 2000bp S BERT L G/ F 2000bp FEE(HE 2)
w2 o [ ) "r? 83 KAMB 3 RACE =81, 43 Il 6
#R3-1.3-2 f13-3. Hop 3-1 Kok 2081bp, U &
26hp 1) [it!“ A) H;3-2 {& 8 1954bp, f1 & 26bp (1)
pol( A) IR;3-3 £ 5y 1580bp, 7% 25bp 1Y) pol( A)
B, i 3-2 o7 SR 4R RCAD e P E
A X3 KA S RACE £5 858 PCR 458 4k714 3
RIEL(3) ol sl 5-1 5-2 f15-3, il
Sr0T,5-1 J 1554bp,5-2 J7 1023bp.5-3 3y 885hp,
A REHEMNF. KH DNA-MANS. 0 fi] Sequence
Assembly FE 7 4} 3" RACE 5 5" RACE Wi )3 &5 # 47

PEATPREE 1520 3 R PHERFY], X3 RIFETHH

(1) e sa e il F, 458 1 4 702bp 38 i3 7 51, ﬁ T 5 1 1 (5 R AE .
1M
- 2000bp -— 2000bp
703bp — & — 1000bp = 1000bp =~ 1000bp
E1 3% FI/RIFEHER B2 RACE ¥ 774 B3 5 RACE#F ™%
Fig.1  Amplification profile of primers F1/R1  Fig.2 The 3' RACE-PCR product  Fig.3 The 5" RACE-PCR product

I: Tela2d; M: marker DL2000 1: Tele24 3" RACE: M; marker DL200O

2.3 EME DNA2KMRE
4 5" RACE 3" RACE H DNAMAN () Sequence
Assembly FEFFSEFT PRI, T %60 UF F 42 2015 09 BE 1Y
FEF L 4 90 76 B 4 07 91 649 ORF 20 ik i1 45 5 £ 51
Y1,k Teli24 (4 ¢DNA JBUBL, #£77 RT-PCR 4178,
WHTIRKTF2Rb MBI (S, X3 %
Fr B ST R0 T, 0 2 R I P AR -2, e
% M FRGA-1 FRGA-2 fl FRCA-3. FRGA-1 1§ %
1% 2772bp (4 T MO RS HE L 2R AT 924 A3l 1 A 2 H
T LG T 41 FRCA-2 741 2400bp A9 H i 69 HE
éw-u 799 4-ill i 69 & R ELRRE 41 FRGA-3 1791
% 2184bp B FF D HE , SR ED 728 ANl A &1

1:5-15 2:5-2; 3:5-3; M; marker DI2000

751

<~ 2000bp

B4 £KRFBRHBKE
Fig.4 The pattern of the PCR product using the primers
based on full length on electrophoretic gel

1. FROGA-T: 2. FRGA-2; 3: FRGA-3; M. marker DL2000
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2.4 RARBEARAEMNGEHHH
FiF NCBI (1) BLAST 1" 114} FRGA-1  FGRA-2
Fl FRGA-3 M IR 44 1) ) 8 (1 I 1y 9 ik A7 1) 6 4k G
G LH]  FRGA-T Y5 3858 /& B 2k R H
Finiko6% [MEtE. A2 TP XEA"Y
FRGA-2 B A7 [ 4% , 30 ofo (] i 4 S0 00 09 J2 {8 ™ il
L Ve AR (84% ), LB HE AN 4 Cre3 {2
T HE AR (1 (76% ) A0 HfE 52 () 8Ll e NBS-LRR
KT M 1 (T76% ), U b FRGA-2 45 15t /)
FRGA-1.pro
FRGA-Z.pro
FRGA-3.pre
Con=ensus
FRGA-1.pro
FRGA-Z.pro
FRGA-3.pro

Consensus

FRGA-1.pro
FRGA-Z.pro

FRGA-3.pro GRS TLAGEY L Fl y
Censensus letsy gagkaclag vyahe dk dnke hidlvmwrhvsg Isv
A
FRGA-1.pro

FRGA-Z.pro
FRGA-3.pro

Consensus |ep 'an Plprllsp]fkc! o"ki lvtersk

L MDPITIAAVGUSY AN GUVASATISKLLARGF DY LEY D TAKKLAQLEPKILVLERVNEVVETSPYRPRLEQLFRRLEYAF YEAEETLDAVEYHCL

LOPGCCSELPEFDRLEFFESRESNKELVESLERTENT INEAHOQILEKLNLSS ISDGHIR
................ ASGITNTRL IKSLERIEDVINEAHQILDRLNLSSTSNGURRY

I dl pgur templ eV dta -nmhyal

A KA K AR 2 Y 0 B9 ) 1 4 1 A R
{1t ], 000 EL "5 28 v R A R IR Le2) (R
FLULAT 44% Bl ETE . FROA-3 5 [ 4 7 4 Cre3 {3
K R A A 1 A (95% )

FRGA-1 FRCA-2 Hl FGRA-3 JE[4 1% LRR {§5F
SNHITF A LRR A LXXLXXLXXXXCXXL" JF:
SR, M B A NBS LRR H1HD %5 — Z 5 R4 b
#5025 (S )

LEKQTIET:

i1Zkelysans p}": c;,qr rln le el E'kldakrt.-vldd;u

B

q: 2 £ 1ig eia klkgsplaartvggnles

FEGA-1.pro Q
FRGA-2.pro g
FRGA-3.pro B
Consensus

FRGA-1.pro
FRGA-Z.pro
FRGA-3.pro

Consensus

¥1 hdllhdl vagsdc 1 nn qxg

¥ dvpravrhlIvgsyda Lit kil

1 nihtl 1gavv dtpv e vik 11k lpklzv

FRGA-1.pro
FRGA-2.pro
FRGA-3.pro

Consensus

FRGA-1.pro
FRGA-2 . pro
FRGA-3.prO

Consensus areeal

FRGA=1.pro
FRGA-1.pro
FRGA-1.pre
Consensus |iq 1

¥ q'pgpap H

dlaskkrl

5 FRGA-1.FRGA-2 30 FRGA-3 BB EEMLHER
Fig.5 The intercomparison BLAST of FRGA-1,FRGA-2 and FRGA-3 proteins
A=E R85 A = E underlined ; conserved domains

2.5 INEMHFEEHBEMABX FRGA-1 FRGA-2 F1
FRGA-3 3B %3k 1 %06
o T S0 fE o B U e Y B FRGA
1 .FRGA-2 fl FRGA-3 L kMK AT 1 5

it PCR 4187 {601 95 0 2 e/ 26 i A op, R
Telr2d fE4L 16 72h 9, FRGA-1  FRGA-2 Hl FRGA-3
SEIR AT 435 TR EL 45 4 N ] o83 A 288 ik K - 2 A

FOERARF . U BB o] 35 [ 4, TeL2d
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Fig. 6 Effect on the expression of gene by inoculating

BRGA-1
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72(h) I
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3 iTig

F T 18] i 52 e 5 AC, o] 4K 15 4R 22 B0 #g Ak (K] ] il
FEF 34T O R 4 05 [ 4 80 4 o 1 4
HaJE T 43 S VU A2 . (1) NBS-LRR 26 BY ) fd 79 <2 1k
M (2) 22 WM/ B M AR (STK) 4
5 (3) A B Ah LRR Z5H R IR STK 25 4 ) 5
FREAKER;(4) i F A KRS LRR AN STK
LB Z AR (LA, JLp LA NBS-LRR 2%
i) R MR &, I 4ol A7 i) RPS2 T i Y

277 W BB MY KK Xal TN
Cre3 ™ /A Le2l F0 Lel0 %5 /A2 B0 0| 85 95 4

M Lel0 55 — 4 R HI [R]85 5 5] 56 e /Y B0 % 3k 18
NBS Z5# BRAE S 245 & ATP 8 GTP, {5 HU¥ 5156 [ i
il E AR, LRR 45l E S BT S EN
BOAR B PER] (e Fo iR B Sk A PR A
NBS-LRR 25 8 by SE TR (R 57 I 3t i 1o B, 47 S8 0
[l 1 B RGAL, #F GenBank JE b BEAT A L1 K &,
LEREM RCA FHEFSERB®E T, Kb a
43 51 2 4 M ], A8 4 260 41 4 T g L Al B A
P R, RS O R E G B AR VT L A
E5 LGP 6% 31 B i RACE 514, i i cDNA A %
e B 3 A (rapid amplification of ¢DNA ends,
RACE) §i5 Poly(A) BT LK 244 1IES .
A M TR R 206 R A R A L L, AL [R5 55
(GSP) o] GE[EI N4 44 b LA~ I8 eDNA

AT FEAE Tele2d /N sE T FGRA-1 FRCGA-

2 Hl FRGA-3 JE1H cDNA 246, ] SMART #Ef74k
s M AT R B, & FGRA-1 FRGA-2 §] FRGA-3
SR S 0 3 LLAT LAY ) NB-ARC S5 #8k, 1 &

P-loop NTP Fff & A B % 0. 173X 1~ 45 H9 Bt 2
NBS-LRR 24 4 40055 L[4 1% 8L 00 R4, l 4 v 46 2%
A Le21 G50 E A P RAFEE 2 4 NB-ARC <745
HIH ATP AL A R 45 H . NBS VP 2B A
FLAT ATP 5k GTP Z56: 05 #, R B b NBS &5 38 )
I HECR ST RE LR 1 S A A R AR R YR
AT, LRR &5k S0 A 3R (0 (0 A Ve R Pl T
TR, ERE 5P RN R, 2SR L E
PR S7 01E AT 6 e s K24 R SE Y
HA LRR Z5 i 8. #f FGRA-1,FRGA-2 il FRGA-3
ik DRI 0% =4 () 45 4 43 B 2 WA Oy B i R A T AR A
ff) CC-NBS-LRR 25455 1 G &1 & 11,

fEfiy b, & LRR R ek KR &
NG REETEEM, FEALZEHEAN
MR EHEHEE M Z R LM RN,
X R WA AR ] 2 9 B U SE b L LRR A £ O 2
Halfg AR " . FGRA-1 FRGA-2 _FRGA-3 M
WY EA 12 0% %N LRR BHFEY T
9 LRR (945 #8945 4F , Jd T nonTIR-NBS-LRR %5 3%
B S A S A C BT B FORA-1 FRGA-2
Ml FRGA-3 S0 1 7F NBS 454 - 2 B /N H
AR R . M LRR KM EALERHEL,
LRR X 35 07 fit i g b A 26 B PR AR T B sk 3 - 26 A
i F Ty A [+ 1Y B 14 55 Bl

Seah % " B B BN B2 AL ER UL IR CreX 1Y
£ 05 S0 S P BE (Sk38 . Yrl7 I Le37) B ik i,
Fe T KA D ROA fi/h rh S/ 4 D AH
#H b Cre3 B4 i fR e [ IR 7 5 E 5 81, H HA R
o R IR L 3X S RGA ARl (8 8 T 0 j 2 X 2
G, gs R R A Ve L ATy R AR
FIH RACE £ A i e th A fyix 3 1A L B FGRA-1
SUgikkm Sl E R ELNEA A
Bhik 96% [BAELLAh , FRCA-2 546 M1l 255 Ve 3t
(K AT 84% IR IR, 5 HE S A HLLLE R NBS-
LRR 26 8045 % B pE ST 76% B[] 4 . FRGA-
35 Ve SLIH LAy 60% () [A] 350k fR 7T i FRGA-2
Fl FRGA-3 §EJE D et |- b SEPRAS B sl 35 1L i
K PR 07 vl 09 A TR0 8

AT i PCR Y 48 H 42 W /s 22 0 65 78 22 b Ak
FAE FRGA-1 FRGA-2 F1 FRGA-3 IR (1% 46 3% 1%
A R X Y TR RPN A
NBS 2 KU 17 41 4% [5) 10 AL P9 B S &5 R — By,
Y oh ki L ST A TeLel9 mp i — 24045 ]
RLRE [N AL I T e R ek, XS SE R A fi] S5 4



436

H Y & £ % R % #

12 %

RERMEIER, URERKEAEA,EF Fit—
FWH,

$E W

[1)

[2]

{31

f4]

[5]

(6]

7

[8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

(17]

[18]

Dilbirligi M,Erayman M,Sandhu D, et al. Identification of wheat
b 1 gene[J].

q

regions ining ex-p
Genetics 2004 ,166 ; 461-481

g BEL BWE. S AEIAFEBFRARENRA
BRGTERERFF AT )]. B R E4,2003,36(3)
273-280

Michal R, Doris B,Jonathan D. The TIR domain of TIR-NB-LRR
resi proteins is a signaling domain involved in cell death in-
duction[ J]. Mol Plant-Microbe Interact,2009,22(2):157-165

Andris K, Robert B, Jayaveeramuthu N. Barley stem rust resist-

ance genes: structure and function [ J]. Plant Genom,2009,2
(2):109-120

Lee S Y,Seo J S, Rodriquez-lanetty M , et al. C
of superfamilies of NBS-encoding disease resistance gene analogs

parative analysis
in cultivated and wild apple species [ J]. Mol Genet Genom,
2003,269; 101-108

IR, B, . R R R A R R
FINHMESREREEE ()], %R, 2004,30
(3):189-195

Martinez Zamora M G, Castagnaro J C, Diaz Ricei J C. Isolation
ity analysis of logues ( RGA ) from
cultivated and wild strawberries [ J ]. Mol Genet Genom, 2004,
272 480-487

Irigoyen M L, Loarce Y ,Fominaya A et al. Isolation and mapping

and di gene

of resistance gene analogs from the Avena strigosa genome[ j].
Theor Appl Genet,2004,109;: 7139-7240

Bayram Y, James C. Orgaization and evolution of resistance gene
analogs in peanut[ J]. Mol Genet Genom,2005,274 ; 248-263
Xu Q,Wen X P,Deng X. Isolation of TIR and non TIR NBS-LRR
resistance gene analogues and identification of molecular markers
linked to a powdery mildew locus in ch rose ( Ro-
sa roxburghii Trait) [J]. Theor Appl Genet,2005,111; 819-830
Huang L,Steven A, Wanlong L. Map-based cloning of leaf rust re-

sistance gene Lr2] from the large and polyploid genome of bread
wheat[ J]. Genetics,2003,164 ; 655-664

Catherine F,Silvia T, Nils S. Map-based isolation of the leaf rust
disease resistance gene Lrl0 from the hexaploid wheat ( Triticum
aestivum L. ) genome [ J]. Proc Nat Acad Sei USA, 2003, 100
(25): 15253-15258

Cloutier S, Brent D, Caroline L, et al. Leaf rust resistance gene
Lrl ,isolated from bread wheat( Triticum aestivum L. )is a member
of the largepst567 gene family [ J]. Plant Mol Biol, 2007, 65
93-106

Simon G K,Evans S L, Wolfgang S, et al. A putative ABC trans-
porter confers durable resistance to multiple fungal pathogens in
wheat[ J]. Science,2009,323 ; 1360-1363

HRAK, B, 3 M %. cDNA SUEE S RACE HiEB A M —
MORERBEHREAENE DNA[J]. #5%#1R,2003,30
(11) :996-1002

EFHR, TR, HKER. A RACE ERF M AGHALEER
T cDNAS' K FF5I(J]. #5,2003,25(4) 425-427

F, 6, BB FH RACERRREYE R FREREN
BENMGERBER ()] EWHEARER,2001,12(4):
257-259

BIH EPF, ERR. oDNAXE Y RACE F 4G F R
LW DnaJ-like £ 2 K cDNA[J]. © % 2% #,2007,34
(3): 649-654

[19]

{22]

{23]

[24]

(25]

(26]

[27]

(28]

[29]

[30]

[31]

[32]

(33]

{34]

[35]

[36]

{37]

Chen H, Vierlinn R. A molecular cloning and characterization of
soybean peroxidase gene families[ J]. Plant Sci,2000,150(2) ;
129-137

PRy, BEat ¥, B AT SC A9 SSP A% PCR HR 514 cDNA
FEBEMFFI[I]. RMEFESHRK,1999,19(4): 1-5

Sears E R. Agropyron-wheat transfers induced by homoeologous
pairing[ C]//Proceeding of the 4th International Wheat Genetics
Symposium. Columbia, USA: University of Missouri, 1973,
191-199

Mago R, Nari 8, Mohan M. Resistance gene analogue from rice;
cloning, sequencing and mapping( J]. Theor Appl Genet, 1999,
99.50-57

Kanazin V,Marek L F,Sh ker R C. R
are conserved and clustered in soybean( J]. Proc Natl Acad Sci
USA,1996,93:11746-11750

Shen K A, Meyers B C,Islam-Faridi M N, et al. Resistance gene
candidates identified by PCR with degenerate oligonucleotide

1
5

gene

primers map to cluster of resistance genes in lettuce [ J]. Mol
Plant-Microbe Interact,1998,11:815-823
Ohmori T,Murata M, Motoyoshi F. Characterization of disease re-
gene-like seq in near-isog
Theor Appl Genet,1998,96.331-338
Mindrinos M, Katagiri F, Yu G L, et al. The A. thaliana disease
resistance gene RPS2 encodes a protein containing a nucleotide-
binding site and leucine-rich repeats [ J]. Cell, 1994, 78
1089-1099
Ori N, Eshed Y, Paran I, et al. The F2 belongs to the nucleotide
binding, leucine-rich repeat super-family of plant resistance genes
[J]. Plant Cell ,1997,9(4) ; 521-532
Anderson P A, Lawrence G J,Morrishi B C, et al. Inactivation of
the flax rust
unit within the leucine-rich repeat coding region[ J]. Plant cell,
1997,9: 641-651
Yoshi: S, Y hi U, K Y, et al. Expression of
Xal,a bacterial inoculation[ J]. Proc Natl Acad Sci USA,1997,
40 659-665
Laudah E S, Moullet O, Appels R. Map-based cloning of a gene
q ding a nucleotide-binding d
rich region at the Cre3 nematode resistance locus of wheat[J].
Genome, 1997 ,40 :659-665
RRE ZTTRE BRRE. YRR LRSS HEERLEME
FIR BB (I]. AR K% % ],1999,22(3);
102-107
ERAOKBC HRER. AR ERRKERANE)]. &
Y2 4 ,2005,22(1) : 92-99
Sesh S, Spelmeyer W, Jahier J, et al. Resistance gene analogs

ic lines of tomato[J].

d

e gene M with loss of a repeated

in and a |

within an introgressed chromosomal segment derived from Triticum
ventricosum that confers to tode and rust pathogy

in wheat[ J]. Mol Plant-Microbe Interact,2000,13(3) :334-341
Seah S, Sivasithamparam K, Karakousis A, et al. Cloning andchar-

acterization of a family of disease resistance gene analogs from
wheat and barley[ J]. Theor Appl Genet,1998,97.937-945

Zhai X G,Liu Y,Liu Y H, et al. Characterization and expression
profiling of a novel cereal cyst nemaltode resistance gene analog in
wheat[ J]. Mol Biol 2008 ,42(6) ; 960-965

FHA KRB BHLEF . 1 A/DE NBS BHHEHEFIH cD-
NAFFSIR RRES 52 ()] MY AR BE ¥R, 2009,39(5):
507-513

Hh, T, N KEE. /NE NBS KH R EF R K cDNA 51
B SR ()] Y | B E MR, 2010,11(5) .
605-610



JNSENBS-LRRISHL 2 R CONAFE B0 4B S5 2 [H LSS ...

fE#: GKA7ZE, M, RIKHRE,  ZHANG Li-rong, YANG Wen—xiang, LIU Da—qun

(== e AR R =R O B R 2R/ WL R A B B E A TR AR DL, 1R
5, 071001

% Rt e STE PRU]

HELT) 4 JOURNAL OF PLANT GENETIC RESOURCES

B0 2011, 12(3)

L. oA ; e ; UK /N AENBS 20 2 PR [R] 95 e DNAJT 41110 v e S5 R AE 40 FT 2010 (05)
2. FIREME ; X HE M S 1/ INAENBS 00 3 IR [ P c DNA P 41 1) e 15 46 52 2009 (05)

3.Zhai X G;Liu Y;Liu Y H Characterization and expression profiling of a novel cereal cyst nematode

resistance gene analog in wheat 2008 (06)

4. Seah S;Sivasithamparam K;Karakousis A Cloning andchar-acterization of a family of disease

resistance gene analogs from wheat and barley[#F3C#AT]] 1998 (5/6)

5.Seah S;Spelmeyer W;Jahier ] Resistance gene analogs within an introgressed chromosomal segment

derived from Triticum ventricosum that confers resistance to nematode and rust pathogens in wheat

2000 (03)
6. T AL sk Y R A B SR S LR T HLEE 2005 (01)
7. ZR PRI 2 I s RIS LA o S R 4l R R i S IR S 030 S| 1999 (03)

8. Laudah E S;Moullet O;Appels R Map—based cloning of a gene sequence encoding a nucleotide—binding

domain and a leucine-rich region at the Cre3 nematode resistance locus of wheat 1997

9. Yoshimura S;Yamamouchi V;Katayose Y Expression of Xal, a bacterial inoculation 1997

10. Anderson P A;Lawrence G J;Morrishi B C Inactivation of the flax rust resistance gene M associated

with loss of a repeated unit within the leucine-rich repeat coding region 1997

11.0ri N;Eshed Y;Paran I The 12 belongs to the nucleotide binding, leucine-rich repeat super—family

of plant resistance genes 1997 (04)

12. Mindrinos M;Katagiri F;Yu G L The A. thaliana disease resistance gene RPS2 encodes a protein

containing a nucleotide-binding site and leucine-rich repeats 1994

13. Ohmori T;Murata M;Motoyoshi F Characterization of disease resistance gene—like sequence in near—

isogenic lines of tomato 1998

14. Shen K A;Meyers B C;Islam—Faridi M N Resistance gene candidates identified by PCR with degenerate

oligonucleotide primers map to cluster of resistance genes in lettuce 1998

15. Kanazin V;Marek L F;Shoemarker R C Resistance gene analogsare conserved and clustered in soybean

(A 3C3TI] 1996 (21)

16. Mago R;Nari S:Mohan M Resistance gene analogue from rice:cloning, sequencing and mapping[#F3CHAF]]

1999
17. Sears E R Agropyron—-wheat transfers induced by homoeologous pairing 1973

18. BRI s BEAL Y NH] St (K SSPARIPCREL A 1 eDNA S B 5341 1999 (04)

19. Chen H;Vierlinn R A molecular cloning and characterization of soybean peroxidase gene families



http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201103016.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%ab%8b%e8%8d%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%96%87%e9%a6%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%a4%a7%e7%be%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Li-rong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Wen-xiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Da-qun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8c%97%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e6%a4%8d%e7%89%a9%e4%bf%9d%e6%8a%a4%e5%ad%a6%e9%99%a2%e6%a4%8d%e7%89%a9%e7%97%85%e7%90%86%e7%b3%bb%2f%e6%b2%b3%e5%8c%97%e7%9c%81%e5%86%9c%e4%bd%9c%e7%89%a9%e7%97%85%e8%99%ab%e5%ae%b3%e7%94%9f%e7%89%a9%e9%98%b2%e6%b2%bb%e5%b7%a5%e7%a8%8b%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e4%b8%ad%e5%bf%83%2c%e4%bf%9d%e5%ae%9a%2c071001%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b2%b3%e5%8c%97%e5%86%9c%e4%b8%9a%e5%a4%a7%e5%ad%a6%e6%a4%8d%e7%89%a9%e4%bf%9d%e6%8a%a4%e5%ad%a6%e9%99%a2%e6%a4%8d%e7%89%a9%e7%97%85%e7%90%86%e7%b3%bb%2f%e6%b2%b3%e5%8c%97%e7%9c%81%e5%86%9c%e4%bd%9c%e7%89%a9%e7%97%85%e8%99%ab%e5%ae%b3%e7%94%9f%e7%89%a9%e9%98%b2%e6%b2%bb%e5%b7%a5%e7%a8%8b%e6%8a%80%e6%9c%af%e7%a0%94%e7%a9%b6%e4%b8%ad%e5%bf%83%2c%e4%bf%9d%e5%ae%9a%2c071001%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%22%e5%bc%a0%e6%a5%a0%3b%e7%8e%8b%e6%b5%b7%e7%87%95%3b%e5%88%98%e5%a4%a7%e7%be%a4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e37.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e6%b5%b7%e7%87%95%3b%e5%88%98%e5%a4%a7%e7%be%a4%3b%e6%9d%a8%e6%96%87%e9%a6%99%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e36.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhai+X+G%3bLiu+Y%3bLiu+Y+H%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e35.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e35.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Seah+S%3bSivasithamparam+K%3bKarakousis+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0215073514.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0215073514.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Seah+S%3bSpelmeyer+W%3bJahier+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e33.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e33.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%8f%8b%e7%ba%a2%3b%e5%bc%a0%e9%b9%8f%e9%a3%9e%3b%e9%99%88%e5%bb%ba%e7%be%a4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e32.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a7%a6%e8%b7%9f%e5%9f%ba%3b%e6%9d%8e%e4%b8%87%e9%9a%86%3b%e9%99%88%e4%bd%a9%e5%ba%a6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e31.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Laudah+E+S%3bMoullet+O%3bAppels+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e30.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e30.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yoshimura+S%3bYamamouchi+V%3bKatayose+Y%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e29.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Anderson+P+A%3bLawrence+G+J%3bMorrishi+B+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e28.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e28.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ori+N%3bEshed+Y%3bParan+I%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e27.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e27.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mindrinos+M%3bKatagiri+F%3bYu+G+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e26.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e26.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ohmori+T%3bMurata+M%3bMotoyoshi+F%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e25.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e25.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shen+K+A%3bMeyers+B+C%3bIslam-Faridi+M+N%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e24.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e24.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kanazin+V%3bMarek+L+F%3bShoemarker+R+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0214427221.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Mago+R%3bNari+S%3bMohan+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_10.1007-s001220051207.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sears+E+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e21.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b8%9d%e8%90%8d%3b%e8%96%9b%e7%a4%be%e6%99%ae%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e20.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+H%3bVierlinn+R%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e19.aspx

2000 (02)

20. 247 BT el eDNASCIZE SRACE VA4S & b th 4% #DnaJ—1ike & K 4x [KeDNA 2007 (03)
21, B2 i A0 AHRACEBCR A5 B B pd A I 2 Ak [RIYS R AL 2001 (04)

22. EHAR T s G NI A HRACEBOR Y 1K G410 56 4[] U5 eDNAS” 2R3 41 2003 (04)

23. HRA MR ; A cDNASCIZE LG RACE S VA4S & ve e > A% SR DR 8 1 RE (K eDNA 2003 (11)

24.Simon G K;Evans S L;Wolfgang S A putative ABC transporter confers durable resistance to multiple

fungal pathogens in wheat 2009

25.Cloutier S;Brent D;Caroline L Leaf rust resistance gene Lrl, isolated from bread wheat (Triticum

aestivum L.) is a member of the largepsr 567 gene family 2007

26. Catherine F;Silvia T;Nils S Map-based isolation of the leaf rust disease resistance gene Lrl0

from the hexaploid wheat (Triticum aestivum L.) genome 2003 (25)

27.Huang L;Steven A;Wanlong L Map-based cloning of leaf rust resistance gene Lr21 from the large and

polyploid genome of bread wheat 2003

28.Xu Q;Wen X P:;Deng X Isolation of TIR and non TIR N BS-LRR resistance gene analogues and

identification of molecular markers linked to a powdery mildew resistance locus in chestnut

rose (Rosa roxburghii Tratt) 2005

29. Bayram Y;James C Orgaization and evolution of resistance gene analogs in peanut 2005

30. Irigoyen M L;Loarce Y;Fominaya A Isolation and mapping of resistance gene analogs from the Avena

strigosa genome 2004

31.Martinez Zamora M G;Castagnaro J C;Diaz Ricci J C Isolation and diversity analysis of resistance

gene analogues (RGA) from cultivated and wild strawberries 2004

32. SIS T KRG I o 1] 1 A2 7095 25 DR )5t P 47 20 B0 R O e P A X e e 2004 (03)

33.Lee S Y;Seo J S;Rodriquez—lanetty M Comparative analysis of superfamilies of NBS-encoding disease

resistance gene analogs in cultivated and wild apple species 2003

34. Andris K;Robert B;Jayaveeramuthu N Barley stem rust resistance genes:structure and function

2009 (02)

35.Michal R;Doris B;Jonathan D The TIR domain of TIR-NB-LRR resistance proteins is a signaling

domain involved in cell death in-duction 2009 (02)

36. XUZKHE; Ride Ax s My BE 2 v AP Al rp OV DAL [ 53° 800 F8 s [ @813 /- 2003 (03)

37.Dilbirligi M;Erayman M;Sandhu D Identification of wheat chromosomal regions containing ex—pressed

resistance genel[#hSCHATII] 2004 (1)

ACEERE: http://d. g wanfangdata. com. cn/Periodical zwyczyxb201103016. aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%b9%bf%e5%ad%98%3b%e9%87%91%e9%bb%8e%e5%b9%b3%3b%e7%8e%8b%e6%99%93%e6%ad%a6%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e18.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%ba%a2%3b%e5%ad%9f%e8%96%87%3b%e9%82%b5%e5%8b%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e17.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e9%82%a6%e4%bf%8a%3b%e6%89%8b%e5%bc%ba%3b%e5%bc%a0%e5%bf%97%e5%88%9a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e16.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e6%8c%af%e4%b8%9c%3b%e6%9f%b3%e4%bf%8a%3b%e8%b0%a2%e4%bb%8e%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e15.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Simon+G+K%3bEvans+S+L%3bWolfgang+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e14.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e14.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cloutier+S%3bBrent+D%3bCaroline+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e13.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e13.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Catherine+F%3bSilvia+T%3bNils+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e12.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e12.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Huang+L%3bSteven+A%3bWanlong+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e11.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e11.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xu+Q%3bWen+X+P%3bDeng+X%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e10.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e10.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e10.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bayram+Y%3bJames+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e9.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Irigoyen+M+L%3bLoarce+Y%3bFominaya+A%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e8.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e8.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Martinez+Zamora+M+G%3bCastagnaro+J+C%3bDiaz+Ricci+J+C%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e7.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e7.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%a2%9e%e8%89%b3%3b%e8%ae%b8%e6%99%af%e5%8d%87%3b%e5%88%98%e8%80%80%e5%85%89%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e6.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lee+S+Y%3bSeo+J+S%3bRodriquez-lanetty+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e5.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Andris+K%3bRobert+B%3bJayaveeramuthu+N%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Michal+R%3bDoris+B%3bJonathan+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e3.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%bb%a7%e6%a2%85%3b%e7%a8%8b%e5%9c%a8%e5%85%a8%3b%e6%9d%a8%e6%98%8e%e6%8c%9a%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-zwyczyxb201103016%5e2.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dilbirligi+M%3bErayman+M%3bSandhu+D%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0215002813.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0215002813.aspx
http://d.g.wanfangdata.com.cn/Periodical_zwyczyxb201103016.aspx

