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Abstract: Rice blast is the major disease that threatens rice production in Fujian. Investigation of the variation of
avrirulence genes (AVRS) in the field population of rice blast fungus could facilitate the release and rotation of the re-
sistance varieties, and subsequently prevent the burst of rice blast disease caused by the loss of rice blast resistance. We
firstly investigated the pathogenicity and genetic variation of a field population consisting of 113 Magnaporthe oryzae
monoconidial strains isolated from three different major rice planting regions in Fujian province. For pathogenicity and
virulence assays of the strains, spray inoculation was performed using 24 monogenic lines carrying 24 different major
blast resistance genes. The results showed that the pathogenicity frequency of strains isolated from Jianyang, Ninghua
and Shanghang were ranged from 12.50% to 95.83%, 29.17% to 100% and 4.55% to 86.36%, respectively. All strains

showed strong pathogenicity toward the monogenic lines carrying Pik®, Pib. Pi3 and Pi12, while strains isolated from
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Jianyang and Ninghua also showed strong pathogenicigy toward the monogenic lines carrying other 12 resistance genes,
including Pia, Pii, Piz, Pita, Pit, Pis", Pi5, Pi7, Pi19, Pi20, Pita® and Pill. To investigate the genetic variation of AVR
genes in the above strains, we performed genotyping of 8 AVR genes: Avr-Pia, Avr-Pib, Avr-Pik, Avr-Piz-t, Avr-Pii,
Avr-Pi9, Avr-Pi54, and Avr-Co39. As expected, Avr-Co39 was absent in all the strains, indicating that all the strains
collected in the three regions of Fujian province did not carry the AVR gene. The frequency of Avr-Pib in the 113 strains
was also very low (37.17%). However, the ratio was much higher than that of the functional Avr-Pib (4.32%), indicating
some loss-of-function mutations of Avr-Pib in the Fujian field population. We compared the sequence of selected AVR
genes amplified from some field isolates to the reference sequences, and found variation in the promoter region of
Avr-Pib, as well as Avr-Pik and Avr-Piz-t. Besides, we also found mutations in the coding region of Avr-Pik and Avr-Pita
amplified from some of the Fujian field isolates. Our results suggested that rice cultivars carrying Pil, PiZ’, Pi9, Pik,

Pik" and Pik™ still could be used in Fujian Province.
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Tab. 1 M. oryzae strains isolated from three production areas

TR P bR PR TR P R TR FEIX P R TR
Production area No. Strain name Production area No. Strain name Production area No. Strain name
HEIH 1 JY2018001 R 16 NH2018016 T4k 54 NH2019054
2 JY2018002 17 NH2019017 55 NH2018055
3 JY2018003 18 NH2019018 56 NH2019056
4 JY2018004 19 NH2019019 57 NH2019057
5 JY2018005 20 NH2019020 58 NH2019058
6 JY2018006 21 NH2019021 59 NH2019059
7 JY2018007 22 NH2019022 60 NH2019060
8 JY2018008 23 NH2019023 61 NH2019061
9 JY2018009 24 NH2019024 62 NH2019062
10 JY2018010 25 NH2019025 63 NH2019063
11 JY2018011 26 NH2019026 64 NH2019064
12 JY2018012 27 NH2019027 65 NH2019065
13 JY2018013 28 NH2019028 66 NH2019066
14 JY2018014 29 NH2019029 67 NH2019067
15 JY2018015 30 NH2019030 68 NH2019068
16 JY2018016 31 NH2019031 h 1 SH2019001
17 JY2018017 32 NH2019032 2 SH2019002
18 JY2018018 33 NH2019033 3 SH2019003
19 JY2018019 34 NH2019034 4 SH2019004
20 JY2018020 35 NH2019035 5 SH2019005
21 JY2018021 36 NH2019036 6 SH2019006
22 JY2018022 37 NH2019037 7 SH2019007
23 JY2018023 38 NH2019038 8 SH2019008
71k 1 NH2018001 39 NH2019039 9 SH2019009
2 NH2018002 40 NH2019040 10 SH2019010
3 NH2018003 41 NH2019041 11 SH2019011
4 NH2018004 42 NH2019042 12 SH2019012
5 NH2018005 43 NH2019043 13 SH2019013
6 NH2018006 44 NH2019044 14 SH2019014
7 NH2018007 45 NH2019045 15 SH2019015
8 NH2018008 46 NH2019046 16 SH2019016
9 NH2019009 47 NH2019047 17 SH2019017
10 NH2019010 48 NH2019048 18 SH2019018
11 NH2019011 49 NH2019049 19 SH2019019
12 NH2019012 50 NH2019050 20 SH2019020
13 NH2019013 51 NH2019051 21 SH2019021
14 NH2019014 52 NH2019052 22 SH2019022

15 NH2019015 53 NH2019053

6 17, B 15~20 Rifp7 . BERPEK, RS
T, FRKRERKE = — DR T % e
T6L 2 T VI 1 B SRR R A AE IR AR
R BRTE CM 53838 FigfbR R, EK 3~5d
Jo RS EORMRIE SR L L s 3 . Ry 97 3t
K205, MAKE&EH R R EZ, &5 TR
REFEROE IR IR 2~3 do B FEHE AT K (5
ZEE, HE&H 0.02%0m 5 1 BEZEK AT Ve T

¥, IR TEIRER (5%10*%~10 x 10°4~/mL ). %k
Je K 0L B TRV A ) MU BTG B K R I R e 42
F5e iR B TR SRS AL TR 24 h, SRJETE AR
JERE TR 5~7 d, PAEEE B AR BE R A AT A&
ﬁ}—ﬁ.[ZI]O
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G B R £ K B R Y B MR (VF )
MR (PF), S8R AL AT DL 3R R 9 Ji
PN — RN — A E ATy, En]
DA FH A - — A s o o SR B AR g B 20 3
BN VF=(F 5 R BRI MR B )< 100%
PF=(JE& %5 7K A8 & b 0/ L 48 /K R 5 Fl 2 B0)x
100%, HHr, PF=70%, MimEUm JIwE; 50%<
PF<70%, MHRECR I ; 20%<PF<50%, A
A 30 1R R s PF<20%, 55800 1B RE! 2,
BE ST 1 5R 55 73 PR U 5 BURAT AR
123 RFARKSIT SN F 54 R ERE
[N£H DNA $2H¢: 78 2 mL B4 A 200 mL
A1 YL F 400 mL DNA 1 mol/L KCl 1AW ; Bt— /N
EHBELNEFEMA 2 mL 804, 65Hz, 120's
PR3 WERE 5 12 000 r/min 250> 10 min; W2 H 200 mL
FWEEFR 1.5 mL LEELEE, A 500 mL
TR B To/K LB, —20°CHCE 1 h; 12 000 r/min 2
> 10 min; JILA 1 mL 70%Z 1% ; 7500 r/min &0
S5min J5, 5 L0 RO ERRE R T, HE
5min, fTA 100 mL ddH,0, T—20CH-AE .

PCR ¥ 14fAZ& (18 puL): 16 pL 1.1xT3 Super
PCR Mix( #%}/AH] ), 0.5 uL Primer F, 0.5 uL Primer
R, 1 uL #i4i DNA. §3 8 A~Joasdk H i 5 [ 9
% 2 s, Hopd i Ar-Pita, Avr-Pii, Avr-Pi9.
Avr-Co39 f51¥% It SELISANA %0271 H
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Tab. 2 Primers used in this study

TeEEFEA 519)¥5] (5-3")
Avirulence gene Primer sequence (5-3")
Avr-Pital?”! F: CAGGCATACATTGGAGAGCC
R: CCCTCCATTCCAACACTAAC
Avr-Pib F: AAGTCCTTCCCATTACCCTA
R: GCAATAACCATCCAGCCATA
Avr-Pik F: AATTTATTCAACTGCCACTCTG
R: AACCTCGTCAAACCTCCCTA
Avr-Piz-t F: ATCAAATGAACACCAGGAA
R: CCAGCCGAAGATACAAAA
Avr-Piil?7 F: GGTAGATATCCGCTGACTGG
R: ACTGTCCGCCGCTCGTTTGG
Avr-Pig?7! F: CCCATGTGTGCTTATCGCGTG
R: GACTTGAGAGAACTGCATGTC
Avr-Pi54 F: CCAACATCATCATCACCACCCT
R: TAACCCAGAGAGAGCCACCCA
Avr-Co392" F: TGCCGCATTTTGCTAACCG

R: GCGAATCCATAGACAAGGAC

RICHIEH W5 P I AWFFEARYE NCBI Fr i A v
SIAATI . P A AR TAY TR (i) K
WA BR A F AT, 525 458 12 NCBI ( https://
blast.ncbi. nlm.nih.gov/Blast.cgi ) #£47 HX434T .

2 HER55H
21 REBEREMNBEEERKERFHHE
RS T

S T W5 A AR AR PR TG B IR Y 43
MG DL, B ER A 24 A BRI R 2R KR S RO D
BH . TALR ERLANBSR 113 A BAFE B R AT 0%
WIESIE DAL B 3 i
2.1.1 BERRBRAKBASH X 24 PDHIEHAR
KRB R ES SR B, HEBH 23 SRR B R A 2
PR T 12.50%~95.83%2 6], FH P sm S0 1)
PRIME . BCIREUR I AR . A B0 S B0 )
FRREC 50 14, 7. 10 14 (£3), LK
R 60.87% . 30.43%. 4.35% . 4.35%. 250
558 B0 7 10 BEARAE 12 DX e, B FH X &2
BT B R I B 0B P A K R A R B AT SO
F1 o R AL HBIX SR 68 /e B Wk B 20 MG
MZERER, X 68 MRFTEMG B XT 24 > HILH R
TKAB I BOR R T 29.17%~100%22 6], Horai
FOR IR . BORBUR AR . T AR E0R T ES
FOm R BN 37, 21,0 100 0 4, (A
FbR B 54.41%. 30.88%. 14.71%. 0%, #
HH 5 00 1 0 MR AE T AL X e . X A X
SRAE 1) 22 AT B IR 1 B0 A 45 2R R L iX
22 BRAGIEG B X 24 A FREL PR 2R K RS Y S0 %
I TF 4.55%~86.36%Z 0] o 5w EOm I R bk B
SO T B KR . A B0 NS5 B0 T BRI
B 4. 609, 34, SRR RS 18.18%.
27.27%. 40.91%. 13.64%., <M 25500 J1HEk
FE BB IX g7 A3

ZEATHT 3 A M DXRE I A AR 1 B0 1 18
(2% 3), KMILAFSREOHR I wBE . Bom o )W
PR L e S5 S0 NS5 B0 1 R IR 55 34
20, 44, (AR B MR AR 48.67% . 30.09% .
17.70%. 3.54%, UtBHRREAIX 3 AL IX PR
B R BRI BOR T .
2,12 BEBBRRAFHRE>H B BURN
SATEE R BN, . TR T 3 N XOR ]
TR RS 24 ABrik o3k I 2K RS 2 3 R TR
IR (% 4), H, @#HMX 23 R
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Tab. 3 Pathogenicity frequency of M. oryzae strain

HREUE ) B EUR TEEDR BEURN
FEX TIREL JIREL TR HREL
Production  Number of Number of Number of  Number of
area strongest viru- stronger viru- moderate viru- weak viru-
lence strain lence strain  lence strain  lence strain
jeeiel 14 7 1 1
T 37 21 10 0
A 4 6 9 3
&1 55 34 20 4
i /% 48.67 30.09 17.70 3.54

S R T Pit R 1% (VF) femr, 23] 100%;
TALHLIX 68 FRFE GG H X Pib B3 J1 45 %
EE 100%; R IX 22 BRAIER 5T Pib, Pik®
B IR e, 1A% 86.36%., MRIGEE S1AiR ik
— 0 3 A i DXORE L B AR X AR [l B B3 PR &R 0K
FE Y B H1 KR Mk S (VE=70% ), Hhoa
71 (20%<VF<50) F55# S ( VF<20% ) 3 45
Ko MR, FHA T IX R Pia, Pii.
Pik’. Piz. Pib. Pit, Pis", Pi3. Pi5, Pi7. Pi12.
Pi19. Pi20. Pita’. Pill, PiZ fl Pita %M ik
BT, M0 ATHL DR PR X Pik®, Pib, Pi3 Fl Pil2
FHONSREE S, T DL L PudE 3L R KRS &
T S T BOAE A (R B X HE ) 8 PH B X F0 4k
by DX ke A Xt AT i A6 T ) B S TR 3R B 55
P, B X E AR 6 UL Pik, PikP,
Pik", Pil. Pi9 I Pik™ I Jy 558tk ., 2 AT
A b DX B PR 2R B0 R v A5 RE ) PR R S b
DX TR AR B R 55 7 T P SEI — 8, £ BT
eI V1 PR () 5 1 0 R AR S e, IF L AT Pk,
PikP. Pik". Pil. Pi9 Fl Pik™ix 6 /it 5L K
FE AL A ERAE A 7R 3 A H X HE)

EANT 3 A M X R B AR 1Y BE AR (R
4), RIIX 113 DR FEEXT Pib B3 100 i
=, iKE] 95.58%; FEXTHA 9 ANBUEELE Pii
Pik®, Pib, Pi3, Pi12. Pi19. Pi20. Pita®>. Pill
TS, R 9 ADPUEILE K
MmN RS A R T A, A s R
7 Bt Pik. PikP, PIK'. PiZ2. Pil. Pi9 il
PIK" R P AR S, R X 7 NMPUERL A
(7K F H RIS A AR A T

L 3 A Ml DX R o T AR T 24 S K R B
PR 2R i P 3 PR ) 3 T R T T S TE S A 1
AR (FRAEMR=1-3 1R ), Kb

X Avr-Pit. Avr-Pi19. Avr-Pill W17 7E M R 5 A%,
IR 0%, 4.35%. 4.35%; TALHLIX Avr-Pib.

Avr-Pi12., Avr-Pita® IIAFTEST R 55AR , 4251 0%
2.94% ., 4.41%; EHUHLIX Avr-Pik®, Avr-Pib 977
TER R AR, 1N 13.64%. ZEE00HT 3 AN HLIX s
I RRRRE AR (e 4), KX 113 SRR H
e Pib. Pii. Pik’. Piz. PiZ. Pita. Pib. Pit.
Pi3. Pi7. pil2. Pi19. Pi20. Pita®fl Pill iX 14
A Pi FE R X R A0 TG 75 3 X B AR AR A0 R Ik, e
AVr-Pib IAEFESTRAL N 4.42%, LU 2550 % I
T 14 AP 3 PR 7E AR R A b X2 TSR F A A

*k 4 FBEREEE 24 NKERERERRNSNINE
Tab. 4 Virulence frequency of M. oryzae isolates to
24 resistance blast genes

Be Br A # S5 Virulence frequency/%

. Resistance EauE] T4k bt &it

gene Jianyang  Ninghua  Shanghang  Total
K1 Pia 82.61 70.59 50.00 69.03
K3 Pii 7391 89.71 63.64 81.42
K4 Pik® 82.61 91.18 86.36 88.50
K6 Pik 34.78 38.24 18.18 33.63
K7 PikP 26.09 39.71 9.09 30.97
K8 Pik" 21.74 23.53 4.55 28.32
K9 Piz 78.26 73.53 63.64 72.57
K10 PiZ 69.57 48.53 22.73 47.79
K11 piZ 60.87 88.24 40.91 73.45
K12 Pita 82.61 73.53 50.00 70.80
K14 Pib 91.30 100.00 86.36 95.58
K15 Pit 100.00 75.00 68.18 78.76
K17 Pig" 7391 54.41 4091 55.75
K18 Pil 47.83 26.47 4.55 26.55
K19 Pi3 86.96 92.65 77.27 88.50
K20 Pi5 86.96 72.06 31.82 67.26
K21 Pi7 86.96 85.29 45.45 77.88
K22 Pi9 34.78 41.18 18.18 35.40
K23 Pi12 91.30 97.06 77.27 92.04
K24 Pi19 95.65 91.18 54.55 84.96
K25 Pik™ 26.09 35.29 4.55 27.43
K26 Pi20 86.96 94.12 59.09 85.84
K27 Pita? 86.96 95.59 68.18 88.50
K30 Pi1l 95.65 94.12 63.64 89.38

22 WEFEAESEERKRN

Syt — AR A 3 AN R A KRR Rk 3t
X 113 ANHE IR B8 ik v 8 v I G B 2 IR 19 28 S 15
W, AL I PCR $ 34 1 75 B R A [R] TC g L A
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221 BEERARAURIASZARLGE/BE %S
P Gl AT 8 N F RN EMRES 3 K

PO i X ) A A 0L, R S AT, X LA TE B
FERTE 3 A Xt B R A BR 25 5
Avr-Pik. Avr-Pi54. Avr-Pii 7TEfREEAS 3 4N IX
BRAG HEATREEBAE 90% (22 5), PR 3 Mat
PRI X 26 [ e 40 A 92 . Avr-Pita 76 8 BH 1 X &

R E], AHZE T A AT X AR H AR A
YIH T 60% . Avr-Pib 7E3X 3 b X G 45 32 3
W% Avr-Piz-t 75 _FBUHBIX AR R AR, 1R
H9.09%. {H 2T A T Pk BRI F] Avr-Co39
FEMIAHT, R X 3 A IX A AE R B Y
R XA AL . 1A, Avr-Pib i H B R
WEN, UK 37.17%, (BSEZBUEAT B0 P
WS (4.42% ), FRWAKMRNE Avr-Pib
T S AETE SRR

x5 WERALSERWHmE

Tab. 5 Frequency of avirulence genes of M. oryzae

X T R TG 2 R K H 45 % Frequency of avirulence genes%

Region Number of strain Avr-Pib Avr-Pik Avr-Pii Avr-Piz-t Avr-Pi9 Avr-Pita  Avr-Pi54  Avr-Co39
feval 23 21.74 100.00 95.65 78.26 86.96 0.00 100.00 0.00
Tk 68 45.59 98.53 92.65 30.88 91.18 85.29 97.06 0.00
i 22 27.27 100.00 100.00 9.09 90.91 68.18 100.00 0.00
At 113 37.17 99.12 94.69 66.37 84.07 64.60 98.23 0.00

222 REABFINGH BRTEHKAREE, LF 4 DEHEY Awr-Pib ) ORF JPAIY AR & A 58748,
R REFAEA R RS i, i@ PCR - R B R A RIBHE T ATG )RR 15~32 bp

3 [ T TG 735 DR I P 43

(1) TR Avr-Pib JESI5HT . ff 4 A~
Ak H I FERL B bk PCR P4 F 45 55 NCBI #di
JiE T AVe-Pib HIZ % FE A AT O, G500 855, 3X

Avr-Pib Peaslnitee:
NH2019011 Bt

NH2019012 Hemeine®
NH2019014 B

CONSENSUS feet@etasttt slhe 811888t AFIRec st tFegt tectes

Fig. 1

(2) TEFHE Ar-PIK F51 5047 . BT AL FE
JEL Tk NH2019056 1 NH2019059 (il 745 5 5
NCBI ¥t % i Avr-Pik 19 5 51 67 Hoxof , 45 5L 18
(I 2), X2 D TAERR T Avr-Pik' 58 8
KAETER X, w#-296. -279. -246.
-45 bp., LA, NH2019056 fE-432 bp ibikf—
IR R AR o XA AN Y 25 57 ] fiE R
Avr-Pik" TE % B 28 Fe ki, DT 1% 2 X G
FIHERY K

(3) LRI Avr-Pita B850, BT LH
JE T Pk NH2019010 F1 NH2019012 41 (1) Avr-Pita
PRI S R R T Avr-Pita gET O, R ER
NH2019010 1 NH2019012 T2k 28 728 2 U F1 i %if
NI —2, FE Y I (F3), ik

see

B 1 AEFBEREK Ar-Pib
Sequence alignment of Avr-Pib from different M. oryzae isolates

ZIa), RASRBIA R | AR (F 1),
X LB WK UL G i B AL R P91, (H2 ]

RESZMRIZ L N R R 5, AT BOC 2L K DI RE Y
N
62
62
62
vvvvvvvv 62
62

e Slesetategee tt

FF 5 e 45 SR

tatlgepatyeangetete

A7 AL, 430002 24 bp AL C AR T,
62 bp ALTHIE G K A, 80 bp 4LTHIE A E K G,
129 bp AbBHE T 254 G,224 bp AbBIE A 75K G,
323 bp AbBH AL G 254 T,337 bp 4bHEIE A 2N G,
P4 5 A5 2B NH2019010 F NH2019012 T8 %
CDS J7 41 # i3 s SR 791, IF S5 HR HERY Avr-Pita
IR TN HAT XS, R4S 21 DR IR H 2 2R
( Ser )ZE Ry KA ( Asn ), 27 3 H A 2= R ( Lys )
BNIEERR (Pro), 43 i KA (Asn) 728
Jfi AR (Lys), 76 75 (A AR (Glu) 28N
HZMR (Gly), 108 it H&Am (Gly) 2 &R
iz (Val), 113 (il SFsead R (lle) 28 H 4= iR
(Val ), X 2 DT IER Avr-Pita 6 2 2R
() C2E TT E ACE 2R  S I Z5 R RN 1, AT 3
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Avr-Pik" B CTATTGTTACATTATIC G C CTA Y 89
NH2019056 2 TATTGTTACATTATIC C CTIA ATTTCTA C T 89
NH2019059 i3 CTATTGTTACATTATIC cHeC CTIA \TTTCTA \TTT 89

Consensus

Avr-Pik" 178
NH2019056 178
NH2019059 178

Consensus

Avr-Pik! 267
NH2019056 267
NH2019059 267

Consensus

Avr-Pikt 356
NH2019056 356
NH2019059 356

onsensus

Avr-Pik! 445
NH2019056 441
NgZOlQOSQ C . 441

onsensus acatcaacagtctttcaattttcgccttcccatttttaaacatactttttaacattttacagactc ttaactttgtttgcaaaag

B 2 FEBEEK Ar-Pik" 55l bt 4 2
Fig.2 Sequence alignment of Avr-Pik" from different M. oryzae isolates
¢80 bp

WAV 7/l ATGT TAAATATT TTOTT TAGT TQROC COAGC TCGCC TCOTGO0GC TAT CACGC OGT TAAAARTGAC A GTTATTTABAT TAA 86
NH2019010 B e Nt e GOCTATCACOC COTTAAAABTOACAATCOOTTAT TTAR AT TAA TR
NH2019012 86

Consensus BUFTTARA TR ARE FocBifctofec e R TR Bt At choBo Rt TaAAE TEAC At e Rt 0 HTCAAY

Avr-Pita 192
NH2019010 [Gse® 192
NH2019012 192

Consensus ctttasssctgecagcicagatatticanssctigattcnsas sattttaacgasatitacanggestgtascaggsociciaacy
V224 bp

Avr-Pita STIC 258
NH2019010 258
NH2019012 258

Consensus sssttictctascctgerscgataaasatatit cflccgages§ SETlcatss tTtgFcEtatgeactiat
323 bp
NH2019010 344
NH2019012 &&= 344

Consensus t cet SiciiccccEtasBcaFC A EEL A8

B 3 AEBERE Avr-Pita F 5 LEXT 45 R
Fig. 3 Sequence alignment of Avr-Pita from different M. oryzae isolates

Avr-Pita ToREHIRERYHEK o A PR M 0% B bk T AR S Pi9 K FERE 2R
(4) LHIEA Ar-Pi9 JFFI5HT . T X BeAh, ARBEFEAKME] 3 A bR bk
Z5RFM, DHURDEERE SH2019018 ' Avr-Pi9  SH2019015.SH2019017 F1 SH2019019 Ht Avr-Piz-t
) ORF 333 bp kA —A BN (G), FEH 73T F IRk — M IRERS (A) (K 5), If
i 10 NMEIERRIRIL MBI RAE (& 4), JFA] WTREPH G A S R I 3R 54
Avr-Pi9 B CTACAATGCTTTTTTIARATCCTTTTTCCCCTCATETTCCTCACTTCTTTCATAGC mTue M 355

1y 8 Wl K Y E B CCCCCCTGTACAATGCTITTTTTARATCCTTTTTIGCGCTCATCTIGCTCACTICTTICATAGCTE cc CACGCAC 356
Consensus ccgccctgtacaatgctttttttaaatcctttttgcggtcatgttgctgacttctttgatagctgg tgccaagtcgaaaagacgcact

B4 FERBEBEK Ar-Pi9 F 3L x4 R
Fig. 4 Sequence alignment of Avr-Pi9 from different M. oryzae isolates
v—52 bp

Avr-Piz-t ATCARATGAACAC PRRRACAAGRAGRRRRRIACAPACAGEACRRATRAT) 89
SH2019015 C : PRRRACRACAACRRRRRAJCARACACAACRRATRAT 88
SH2019017 PRPPACRACRACRRPRPACARACAGRACRRATAAT 88
SH2019019 GCGRRRPAGRAGRACRRRRAMACRARACACRACRRATRAT 88

Consensus cccqtcactttcattctccagcttgqacatcgccggatcaaatqaacaccagqaaaaagaagaagaaaaaa gaaacagaacaaataat

5 AREFEEBEK Avr-Pizt FFILEITER

Fig. 5 Sequence alignment of Avr-Piz-t from different M. oryzae isolates
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