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AT 1 e AL T DR AT B9 6 BE 15 AR A BN R T, MO pi5 BN RIGPOIE . FARIE DT
ALY 6 Be AT 7R BT 514, XF 24 A EHOKRE ARG5S JFIE PCR YR 51, LA [R] dh Rl
[Fa) 25 437 K TR 810 1) 22 53 . AT 26 HH 45 5 B0 A% PR M 03 8 1 S b ie A0k S PR3, AT T JHE Al /K A 41
b i 5 D 5 RE BOR ARG 3 5 b 1 A B e 4%
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1.1 ik kiEar

PEOK AR L7 AR B K R I 5 B 42 1 (e D).
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Fo5 wooFooA Fo5 oA
1 Fk H /T Qiutianxiaoding 13 T4 979 Liaonong 979
2 LA A B4 LTH 14 £hF 456 Yanfeng 456
3 iTHE 454 Liaojing 454 15 iTHF 371 Liaojing 371
4 ir £ 241 Liaoyan 241 16 T-HIE 2 % Qianchonglang 2
5 #t Qiuguang 17 WA 7 Sehndao 7
6 iLBE 294 Liaojing 294 18 LA 265 Shennong 265
7 HF 47 Yanfeng 47 19 ZHE 4 Tiejing 4
8 C418 20 L 4Eh 2 Liaoyan 2
9 I A2 1 Liaoxing 1 21 #% Yueguang
10 LK 9 Liaojing 9 22 #IH 8 5 Gangyuan 8
11 T 101 Liaojing 101 23 W 129 Gangyu 129
12 LI 79 Liaokai 79 24 Pi5 3L & Single-gene line pi5

1.2 #iXBERE®K
AR TR B Sy BT ) 23 g 4 AR R b ) 7 A S0 /N R S 0 B 6 FE 15 A AR BR/NRR, 19O AL T X R AT
AT R B AR DR S AR ) R B 2 e ) A A R B A
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2.1 AIEZEMETRERRNIE
2.1.1 FBEmE TR

W RER T 0 B T L F BT BIR Rk b, 25~27 CAMETFRIFF 5~7 d. k. A
FRT PO AR 28 4 SR TR 22 )5 IR IR KRG 7, FRIECS R 2 K 7= 1.
2.1.2 "EFEFER

FRUS B TR R K 2 4 0 1 0, K AP B IR A & B R A A AT 4 MR 120 mL R KE R, H
X220 A0 o U A = AR, T A B SR 120 5 A B LT R A 20 DM 2EAHLT) 43 5 b B s 5
PeAh. HERP T 24 b, FHERMIEE TR Oy AR AR 1 ORI, AR R 17 55 3 BH 9 55 1 PO B
2.1.3 HAEREAERAZ

TRAE 10 d A, Bow R RS RS — bR AT e
2.2 MRS TEEREAEARALSERERMYE

0 T E & DXL T A AR s T R DI L AR B O 4 AT DR AR S, I X BE R R, H R (]
i, KREEEAEF W B RIRIAE 22~26 °C, HAG R T &0 0 M EEIR BT 250, DI AR AR Kk A AR R
JUE. AR AR 1 A/NX, 54T, AT 10 A ATEREESH 30 em X 16 em, £ S AT REBLHEST, 2 IR E .
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o [FR1 DO ] A AR5 K R 3~6 47, TEKAE 4 B IR RRIE KR, 18 Y1t — S AU . AR 45 I R A
A B 2 R A R R L BRI S it AR TR
2.3 KEEREHRK
KR 9 CTAB &5 -5 vk 7 KRG N 41 DNA S5, B3 i K ARG i 25 0.1 ¢ TIA
HBFEE, A CTAB 2% 22 vh ik (10 % CTAB, 5 mol/L NaCl, 1 mol/L. pH {& 8. 0 Tris-HC1, 0. 5 mol/L
EDTA), &0/ 5 mE 24 = DR 2 Ik, S WNEEVIIE . CBEVES, TG IMA 1 X TE 2 % DNA,
TRAET —20 CeHl.
2.4 5|#¥igit
FIFH DNAMAN {4, 845519t 50, R4 w2 R CDS JE gl it 8 X514, 1EL3% 2.
®2 AT pis imEEERNISY
31 9 4 FK 5% F 3 H 9 H BEKC B/ bp
F. ATGGTTGGCGCCGAGATGCT

Pi5-1-1 294
R: ATCGAACTGC TCCTTGGAAG

o F: CGCTATCCAATCCAATGCTTCTG s
" R: ACATCAAGTGGCAAGGTTCCATG

F: TTCGCATGCATAACTTGGCTCAT
Pi5-1-3 1 280
R: CTCAGTGACAACTTCAGGCTCCT

F: CCAAGTGCAACTAGAGGTATGGT
Pi5-1-4 1105
R: GTGCATCATCTTCAGATATCAGG

F: AGCATAGACGAGGACATGGC
Pi5-2-1 , , 642
R: GAACTTCTTGCTCATTGGAT

F: TCCAATGAG CAAGAAGTTC TG
R: TGCTATCCACTGTTCAATAAG
F: CACCAGAATCAGAGACACCAATC

Pi5-2-3 960
R: TCACTCCCTCCAATATCTCCAG

F. ACGATTCCTATCAGCTGCAGT
Pi5-2-4 , , 741
R: GACCAGACATCTTCTCTTCGG

2.5 PCR ¥ 1%

AR EEE CDS it 519, ZHdb R AR A R A B &, PCR W IF . 94 C s
5 min, 94 ‘CAEPE 30 s, 55~61 ‘CiBk 30 s, 72 CHEAH 30~60 s, 30 PG, 72 ‘CHLEH 10 min.
2.6 HEXKRMNERETEER

B4 pL PCR P29, 16 1203 IE BHEE R hHLTK . 48 goldview Yt , FEBEMC R R G0 T 1.
2.7 PCR 7F=4ill FF bk 34

PCR 7= 4 1) FRUBE S 1k 00 5, BF A 8% S ABIS730X L (Z= 4L 35 28 i A ) 4 R A PR 2 71 58 B0
730 32 S ) DNAMAN #4233 #r

3 GRS

3.1 PSHERZRMNMELEELR

pi5 IR R PG 6 BF 15 D EH/N RS2, SR RVIE D FIH ZB5 Fil ZD7 Xt pi5 3
BEH R LR, o BRI, K 1~2 cm, NFEM 20 LUT, BRI A HIRMS) s R ZE3 Rl pi5
BB RN R LR BB AR B, S FE A 390 ~10% . RIK MS; 1M H A 12 AS/NFh R Z L AR B R
B, iR B RN 2 mm RS, RIPHUEBUR. R pi5 B R v 0 PRSI R S . R
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B1 PSEEEEMITEELER
(294 bp), HFH AT &5 R FKH (& 1), 24 A5 FP Y I I
Bl LT 91 43 WG 2 RS AL, Hoh TCRKH/NIT ), 13 (AR Pi5 ok
97 FEALEL I R 5 41—, 53 Ak 21 A & Florb Az i 3] E2 PsEEFARAAEBRETER
13 NPT RR AR (SNP). Hig & 5 il WL, BIREJ5
REM T INEE R BRI 12 4> SNP R [F X RAE, JAT —A45 L RAS Kk AEFE CDS 62 &b, B S 36 K A
RARR G, B E 21 7 L BE R th R ATk (D) 28748 )l H 2R (G).

sty A B A AL

3.2 PSEEFRZHEBBARAELEEER

PR 2 A0, % BESh b e V08T A R A i A B R
WAV TR BE, 1 A 50 % L b, ARG R W R
FE I (HS) 5 T pi5 IR R0 5 b B R K/
(48 A, R I 2 B A B (RO Uk W 2%k B T %)
> Ml FH (] AT TR A /R B Rt
3.3 FRABRMCDS FINTELEREFTIHH
3.3.1 pi5-1

B 3 MRS pi5-14 B+ 50 it i 5 9 LA
24 0B DNA AR 8 A 45 28, W& 3 af L, 4
=" T A SN 1T S T L BT e S T S G o S

BBANE T, B 1,13 A IEP R AT R S A (L 3) I 45 SR B R R B AN B T I
J¥51) 55 L R 2R 3 R 4 58 42— B

B EBANE TS B R, BT SRR B T R S A (I 3D, (H 5 SRR &
o o T O 7 AT A K 22 5 (B 6) . Hirp 1,13 S5IE N4 FF 42300, BAA — RN ES, BFRE K
HER P SR A A 3 Ab 278 (& 6 gl s 2 &b, 1 e A5 7 56 R FE 75,102,247 A1 621 bp 4b 3t
KM A kb C/T 78, 5 AME 103 bp SRALA K F] 8 4~ SNP. MBS M & TR T 5 L XS5 R F . 1.13 5
s AN 3 S SNP #4958 s LR F A (A, T 54 21 ARl 14 4~ SNP th B 6 P RgE Lo, Hg
8 A4 H R Lz AE (B 7).

B pi5-1-3 MR IEFR P FITE http: //pfam. sanger. ac. uk/search F# ], KB Z XA 3 4~ LRR 4
Pk, S5 7R R, 1,13 %A B S AR Y X B (34,67, 70) YR AL & 7E JLAS S5 M B b, $ % /N b 4 4k
PEPUME R W N, TR S L A 3 Ab s SRR S A R A RS 3 A (] 8).

W5 A4,5 BEAN TR B Ak A RN AL 2 A, 1,13 R R ARG 4 R B A A DAY (IR
3), MFLERBR, 21 DEFAE pis5-1 KL 9 985 bp Abi A T 161 bp(& 9 BY K @40 . 1 TiZ X B
T35 4 R 5 BeAh 18] N 2 T DX, PR OGS B S 1 SR R T 9 A S, H X Rl A AR R pi5-
1 3PS B .
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3.3.2  pi52
E 10 N pi5-2 CDS AP LS, nfLIEN 4 BAND TP AR —2, WHA 1,13 Meai® &
P AR S . AR, 1,13 PSR ARG A S Bk DR &R R IR 4 5E 4 — 30
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7 pis-13MEEBRFIILLMER

- 0 o o Entry o Alignment HMM
ami escription an
! i type | °°" [Stare[ena] start [End | rom o]
80 125 2 7

LRR 4 Leucine Rich repeats {2 copies) Family CLO0O22 81 116 3

LRR 4 Leucine Rich repeats {2 copies) Family CLO0O22 126 171 127 168 2 42

LRR 4 Leucine Rich repeats {2 copies) Family CLO0O22 173 212 174 210 3 37

8 pis-1-3 XA E S ML
9901 ataccattat aaggaaatag atcatgcgcc ctcttgttta aaggaatttg atgttttttt

9961 atattcgctc tctttgagat atac
TCCCTCCGTTTCAATGTAAGT CATTC TAGCATTTCC CACAT TCATATTGATATTAATAAAT CAAGACATATATATC
TATCTAGATTTATTAAGATGAGGTTCACATC AATAT GAATATAGALAATGC TAGAATGACTTACATTGTGARACGG
AGGAAGTAC ctygtca tccagcagty gtaaaaagga tagtatatage

9 FA4RESERIBEFENBARE

4 HipSER

G pi5-1 Ml pi5-2 HIK T i as H . vl WAE S 24 A A, pis-1 F1 pi5-2 I FERE %
B, T pi5-1-2, pi5-1-4, pi5-2-1, pi5-2-2, pi5-2-3 Fl pi5-2-4 iX 6 AHFiC 5 WAL H 4385, R H AR
B X TS e i S, pi5-1-4 LW AMERR IS, TTH TR R, KA 5 Mric b B,
A7 57 A e R R0 S 52 o ke 6 7 .

TE W RIS P B R O TR, R B E SERE Y 22 AN BT IE R th AT pio ok A MR AR RS L T E 4 0 1) HoAlh
A1 AP I AL B pid0 & MR B A R b 4 ke 1900 X B B R 7 R R B S DR 46 R )
B TR EERE, kL GO A F R S R R R AR B A E AL S, MR R B S RE
S I PR R A L A I A O A A O i R R A 4 B AR v A 48 A B i R A A ORI 5%
SEDE B AR IC B AN . R B 5k P 3 B R AR R AR IE A AT . W R R 3k AR B 1 B ok
i 3 Al 0200 B 5 B S A 3 PR A B B ARl . LY 5B S S ) TR XA, Ay T AR
il B B VR FTKE TE RS . LA FE o pi5-1-1 R, i bnic B A FE R ¥ 90 A B, (B34 77 W) 09 )5 51 78
i 3 R R R 45 o7 56 P ) 1) 2 R AR K, TSR L Uk ST X gy, 6 2000 B T A RE A E s I 22
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LAY R, I G 2 B — o ol A T R AL T, A0 2 o B0 /Nl B S 1) B B AR L DTS B0 3k
RYUEPE. I K —28 5 pi5 POk B AN A UG 2 Xl o 2 58 S o T b il M Bl sk B T BL S 2 R
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Design of Detecting Markers to Rice Blast

Resistance Gene pi5 and Their Validation

ZHENG Wen-Jing"?, CONG Ling®’s, WANG Yan®,
ZHAO Jia-ming', ZHANG Li-xia's CHEN Wen-fu'

1. Liaoning Academy of Agricultural Sciences, Shenyang 110161, China;
2. Rice Research Institute of Shenyang Agricultural University , Shenyang 110161, China ;
3. Plant Protection College of Shenyang Agricultural University s Shenyang 110161, China

Abstract: Blast is one of the most devastating rice fungial diseases in the world. , and efficientl use of the
resistance genes is essential Tfor itso control the disease fundamentally, using resistance genes efficiently
is essential. The resistance gene pi5 contains the NBS-LRR (nucleotide binding site-leucine-rich repeats)
type genes Pi5-1 and Pi5-2, which are of independent inheritance. To ascertain the resistance spectrum of
pi5 and promote its utilization efficiency in resistantce breeding, the single-gene line of pi5 was inoculated
with 15 physiological races of rice blast which were separated from Liaoning province and,which belonged
to 6 taxa, respectively. The results of the inoculation test showed that the single-gene line of pi5 was re-
sistant or moderately resistancte of pi5 to 12 physiological races of the was the middle level and stable re-
sistancepathogen, and susceptible or moderately susceptible to only 3 physiological races were pathogenic
to single gene line of pi5, which indicated that pi5 is ahas a broad- resistance spectrum resistant gene and
is, therefore, well-suited to be used in Liaoning province. To promote the utilization efficiency of pi5and
applied value in blast resistantce breeding of pi5, we designed specific primers according to the CDS (cod-
ing sequence) of pi5-1 and pi5-2, and by gene amplification and sequence contrasting, 6 pairs of the tes-
ting primers were validatedshown to be suitable to be used infor selection of hybrids and parent germplasm
as parents, which maybe contribute to promoteing the efficiency and accuracy of resistantce breeding.

Key words: rice blast; resistance gene; pi5; testing marker
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