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Transmission of Resistance Gene Pi-fa in Rice Backbone

Parent and It’ s Derivatives

LIU Hua-zhao
(Rice Research Institute , Heilongjiang Academy of Land Reclamation Sciences , Jiamust 154007 )

Abstract : Hejiang 20 is one of the most important backbone parents in cold region. In this paper,the rice blast

resistance gene Pi-ta genetic transmission between Hejiang 20 and its 27 derivatives were analyzed by using the

dominant rice Pi-ta gene markers. The results showed that frequency of resistance gene Pi-ta was 50% in the first

generations of Hejiang 20 derivatives,,and the frequency of occurrence in the second-generation derivative varieties

was 33.3% , and the frequency of occurrence in the third-generation of derivative varieties was 7. 7% . Disease

transmission of the resistant gent Pi —ta just liked as Hejiang 20 derivative map. The spectral analysis of Pi-ta re-

sults indicated that it was a positive correlation for resistance gene between offspring and derived varieties. These re-

sults could be caused by the loss of resistance genes in the species,which was also might be one of the main reasons

to determine the levels of rice blast for the different rice varieties.
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BUL 20 5 S A HAG BT W 9E 5 AR SrEE )
CHTE 717K 6o 5 N (1 I S (1 ey oy W S - P eSS 21
X &R E S T oAz — X RN B A %
FPUE, BB ECA e, AT AE R A 3 27 A
SRR R T SEAR N FE KRS E A AE R T
HE TR,

Pi-ta J&3kK H Tetep 154 oo B PRSI 5k
HZ— O TR 12 Fgefalk b, T Rggs
XUAEFRAEC R H J R TR S S S T
DNA BAYESFARiC, ABFRAETHEAEGI 20 5
R H A A SR P HUR SER Pi-ta (4G 3E 45 0B, )
IR B TSR AE B X A 80 B4 o 3 R AL
AR EAEIEAEA

1 MR57AE

1.1 fa#

L1.1 fH@mFh 5 TRAGRT 20 5 L HATAE M
27 A HARIEILAR 1, PR IE Tetep, B X
W VLT PRAS R i o [ olb B~ B A o
Wit

®1 I SHTERMRERE

Table 1 The varieties derived from Hejiang 20 and their

respective pedigrees

=2 i 1R ESH

No. Variety Generation Pedigree

1 HIHT 17 5 T BI120 B/ (FBETRIRS/
WA 5) A 16 5

2 AIoE T A2 5/%%k 105

3 A3 5 TR AIL20 S0

4 BHs5S TR W2 B/ B T71-
72-1/A1.20 5

5 ZRAc 44 Fift WWR7A/AET
20 5// R4 363

6 MH3E TR K5 5/5120 %5

7 WHeS T 148 RS 5//7020 5

8 MMEE10 %5 FIft DS S/A20%5

9 M4 F248 RT3 17//30152

10 Jelill 5 T2t VA2 E

11 15 T2t A2 5R%E

12 FRAHE 418 T2/ AV 23/BOb/ /R 2 5

13 RIS TF210 4871894/ 5 5

14 AR5 F28 M3 ERE

15 FfkFE3 5 T3 HiRE L SR

O ¥ M 14 4%
F:1(8)

5 b TAR ESE

No. Variety Generation Pedigree

16 FLFE4 5 T3 IR SRk

17 HIF1% T3 Ik S5EE

18 A9 5 F3f0 KL 15/ 306

19 JEJE 106 T3IMR IR 15/ 0E)E 103
20 AR 425 T3 IR B/ Rk 423
21 R 427 T3/ HERE L S/ AAk 423
22 FAk 428 F3f HIRRE 1S5/ R4 423
23 R4 429 T3 IR B/ Rk 423
24 R4k 430 T3 RS/ Rk 423
25 kTS T3t HiER 1 SR

26 RF17%5 T3/ B9 T/

27 BM19 % T3/ R96-614/K 96-730//

R 96-249/ K 96-754

1.1.2 #H{E#HK FEHRNERITA R BRI GK
FETRIF 5% BT 43 5 0 e 0 8 A 3L/ B ZAL | ZALT
ZA33 . ZA49 . ZA53 (ZA57 .ZB1  ZB3  ZB5 . ZB11 .
ZB15 .ZB25 . ZC5 .ZD1 . ZD3 .ZD5 .ZD7 .ZE1 . ZF1 .
ZG1 %20 DRI BR . b BIE K S R A
T O I TR B AL B RS R RS R ik B AT 2 G
FEYT KRBT, HJy 52 W KA R IK 5 7 312 24
RE S AKIRA 24 b, SRJGE L 2R MK A
AR T A 5 S RIVK A2 R R BB 1 g B
SRIGTETCTR 25 T 4R i, T 28 °C fEIRAR M 35
I, B 45 REFER S = MR N B9 R R, i 74 22
AR IS, T KA TR 22 4Kl R 22 R 9 T 1h AR 2R
I, K2y 12 ~ 14 d, 1 B koK shk R 22 k0 b 5y B
22 WESMEBCH )= T E R R LES 1 ~2 )2
oA DRI, IR E T 25 ~28 CIREAM TR 2 d
Zid, BIRT LB 2200 | 7= A K K 8 1 4 A 4 1
AT LR
1.2 BEEBHR

R A REA B 100 R0 ip i (dt E 0 Fh 7 8 TR
T ACHE 77 LA 4 35 5% LJ3CE 7E 30 °C R4S
HATIRFMEZE . 3 d Ja U #E R0 2R %= M R R &
W, B 4 0, B4 ~ 5 R, B A RL 20 B AR
R ESR AU, KE3 M1 .OEBEIES,
5 0 1B AT R N TR I
1.3 7k#E DNA #2EUK PCR ¥ 18

TEIKAE 5 w0 BORT it v, R A CTAB i 42
BUKFEHR K 41 DNA, FH T PCR ¥ 38 & W 1 51 9
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ZFRS s BNy s B R 2, 1, 5l
M B A TR A R R A ., PCR WA
FM20 pL, &80 & 5N 20 ng AA DNA 2 plL,
150 wmol/L dNTP 1 wL.0.2 pmol/L iF JZ [ 5] ¥
42 pL,Tag DNA R & (5 U/pL) 0.2 pL,
2.5 mmol/L MgCl, 1.2 pL .10 x Tag buffer 2 L.
HaiK 11.6 pL, PCR W 2 ¥ .95 °C il 7% %
3 min;94 CAPE45 5550 ~55 CiH k45 ;72 C

FEMFT ~ 1.5 min; 3t 36 NMEH ;72 CHEMH 7 min;
SRIG 4 CURAF, Pi-ta BIYWIY W F=YITE 1. 5%
BRE MR BE R A, SYBR Green | ( L¥#AET A4
PR A IR A e o, R AR KT T W £ 0 R
YL155/YL87 R Stk ¥ B Hu s S5 B Pi-ta 1)
AR F 41 3 YL183 /YL87 43 S5 4 4 Jaof 45 137 3 [H]
Pi-ta WA T 5, FE M R 54 F , 44 DNA ¥
it F 52 4 S I L PRI 3 R

F2 AT PCR REWSIWER.FI FEBHKNRETE Pita ERANMULE
Table 2 Name,sequence,expected fragment size,and theirs position in Pi-ta gene of specific primers used for PCR
G 51 H bR LA JFH(5'-3") fir & it v Bt (bp)
Code Primer Gene Sequence Location Expected size
Y12 YL155 Pi-ta AGCAGGTTATAAGCTAGGCC 4409-4428 * 1042
YL87 CTACCAACAAGTTCATCAAA 5450-5431
Y14 YL183 pi-ta AGCAGGTTATAAGCTAGCTAT 4409-4429 * 1042
YL87 CTACCAACAAGTTCATCAAA 5450-5431

L RER MBI SNSRI Pi-ta BN B TE WL GenBank accession No. AF207842

* :Location of the special primers sequence of the Pi-ta gene was based on GenBank accession No. AF207842

ATG

TGA

X 6927
YL155
A YL100
| J1Kb |
‘ ‘ L1
YLIS3 4
kb dvie? YL102
B

J

APURFEE Pi-ta 275 ;B BIRIEH pi-ta 2IFF; ATG . BIREAC IR 50 TGA - 2 kA 45,

A : All sequence of the resistant Pi-ta gene,B:All sequence of the recessive pi-ta gene, ATG; Translation start site, TGA ; Termination site

E1

KBRBERER Pi-ta 2FRER

Fig.1 A schematic representation of the doubles trends of the 10322 bp of the Pi-fa gene

2 FHRE5HMH

2.1 Pi-ta BEEEBTEREIL20 SRATERM

FR G

I B PEFRIC 51 ¥ YLI55/YL87 il YLIS3/
YL87 X BHA:XT IR Tetep B XT FE AR V8T A1 R A B
FAHEAREG 20 5 K ATHER 27 & FEFT PCR 2
Mo YLI55/YL87 feE 5 47 3 th b o &5 A J&
Pi-ta WHFRFEN 1 kb B, RAE A Pi-ta YUk 5L
LAY 3R\ AR EAH Pita U HE R
YLI83/YL87 BRI 14 Hh B S50 I pi-ta 1
RIS 1 kb BB, R EA pi-ta BORIEH A

PRI pi-ta BIHHEH

& 2 a0 51 YLI55/YL87 1E Tetep A4
20 S PHA 1 kb R/ANAES R SRS, 519
YLIS3/YL87 MN&A ¥ 14 H iz ff S M 25y . W VLT
VBB . SXUER T /Y120 5 5F Pi-ta 4T
S

M 2 F13k 2 B i, B TR 20 ST M
i1 A8A 4 AR F S A PORIER Pi-ta, Pi-ta HTHH
S B R 50% 1 2 1A 2 A Fh A bt
WL Pi-ta W20 33.3% ;1 3 84 1 EFh e
HYORIERH Pi-ta, RN 7. 7% , MENTERE
HEIN, Pi-ta 093 R H BLA AR SR AE DD
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O o M 14 4

A

I kb

A Pi-ta BUPEDL S Y18 B B2 pi-ta R A 5934 A BE s M oA marker 2000 ; 45 1.2 .3 435 4 B XT BR Tetep B9 BRI 71587 AT 2R 4 |
BL20 55 VKIE 4 ~ 20 21T 17 5 KA 425 JRAk 424 KR 10 5 FMEE 4 5 JEBE 11 5 220 1 5 ARG 418 /39121 5
FIL23 5 MMEE 3 5 MVE 6 5 (BRAE 9 5 TLOLRA 1 5 TLARHE 3 5 AR 428 ARAC 427 ARAC 430, i Sk BT RR U5 ) HUUIT R BRI
A; Amplification products obtained with the resistant Pi-ta dominant marker YL155/YL87 ,B: Amplification products obtained with the recessive pi-ta
dominant marker YL183/YL87. Lanes 1-20 are Tetep, LTH, Hejiang20 , Mudanjiangl7 , Dongnong 425 , Dongnong424 , Songgengl0 , Songgeng4 ,

Longgengl 1 , Suigengl , Dongnongnuo418 , Hejiang21 , Hejiang23 , Songgeng3 , Songgeng6 , Kendao9 , Wuyoudaol , Wuyoudao3 ,

Dongnong428 , Dongnong427 , Dongnong430. The expected size of fragments showed as arrows
B2 BAITERMAPHRBER Pi-ta B PCR HBER

Fig.2 PCR amplification of Pi-ta gene in different rice cultivars

2.2 Pi-ta BEEEFTFEAEAEGI20 SEITEMT
H &%
HUR A Pi-ta AL 20 SAEAT 1 VAT
21 %5 BIL23 5 JBEES 5 VB3 S, 2 REM
9 S BKE S AL, HARAS 1 5 A 3 ALk,
RInteibss ¥ 3 AR 428(£ 1,K2) ., PCR 734
SR G RIE—H(E3),

= HFHL175 — A4S
ARG ek
L= A1121%5

2ZRE 1145 _
émo%»»%ms%% B9
S BAG9S - BAN1TS
>R R424 TR
= A3 — TR > T4 S
M 105 I TR 1S
>IAEY S
>IEIE106
>R 425
>R fea27
>R 428
#4429
2430
>k TS

3 AII20 STERMRIEE
Fig. 3 Derived varieties of Hejiang20
2.3 Pi-ta BEESHARERHXR
N T KA Pi-ta JE 5 RORMRIIER KR,
20 A FEREHA 1 A BE/NEROU B TR AR BT 20 S ATAE
(27 AR AT TN TR 2521 R B TR

FUL20 SRR AT 1 ACHURIR N 58. 1% 1 2
RN 42.8% 73 %N 27. 6% , s R Xt AR 1
PiMES Pi-ta TE AR H AR TEAH G, A G &
W r=0.9961, JEfCkd R Ui R i 20—
eI A HE Y 2 B PR 22— PRI 7 e e BB 47
U IR AB B PURSE R GOR B MR B 2SS

®2 HokEMRRAEER Pita B PCR #HEER

Table 2 PCR amplification of Pi-ta gene in a part of

rice cultivars

Tt T2t T3t
Generation No. 1 Generation No. 2 Generation No. 3
Pi-ta 50%°(4°/8°)  33.39%°C2"6) 7 7040017139
AIL21 5 W3S HRAR 428
A3 S, RBEI S
BKES 5
FAKE 3 45
PRI (% ) 58.1 42.8 27.6

a: & A Pi-ta FUPESER SAAUBUR G 0 b F A Picta JUIESRER BY
A AL s o B SRR ER
a:Frequency percentage of Pi-ta resistance,b: A few varieties of Pi-ta re-

sistance, c: The total number of varieties

3 e

VIO 7 i, — 7 T A A6 2 T
Bk, — 7T A R L 27 KT 5
BT 0 oK XA 0 1 A L4



4 XVHEAR AHURIE R Pi-ta TE8 T 58A BOHAT A= i Bl 0 e i 703

A AR FE BLAE ) 7= Bk SF T, BB W8 i & A A
R 3 0 T B A A e i e K T RR R PR R AR AR
JLTHERTE X — AR Fi iy, IR 1 5
BN LA AF i L Fhops, i R — v T
BRHESE, FEXT AT B 7 U A hm® BRI
1000 kg, &R FRBLL RN & H /T K, B
E A AP PE A IR e OR BRI R E A T
22 R (Rl i 2 AR 7 3 B AR 8 R R R 43 3K B
TR R, T I R R AT TR N 3% R R BT
PER R Hr, B R R AR P2 3 BRI B WA T ik,
B SR, A EERERE M LR, —
FEE ST TE b R RRME BOAS 28 kY R 4R T 4R AR
0 BRI AR AT s i B RS Uk
PUUR A dE AR

FEH PR REPUIE B R A A M H 51 FhE T
EARARFAT (Pi-i) B IR 9,20 42 60 4F
RE WA 14 TR AT 9 M EAAEFHEE
%, 7 64.3% P EA Y 72. 9% ., #EA 20 4 70
EARE A 20 A EFP R B G E B (Pi-) SRS
()b A7 30% , FIAE TR A7 54. 2% X BHTIR )
A WnY5 3 (Pica) AR 11, F AL (Pi-a  Pi-ta) Hi
% (Pi-a . Pi-i) . T ( Pi-a Pi-k) ¥F3 ( Pi-a . Pi-k)
A i T RS 20 5 (1145 20 42 80 4E
RE SPGB A DLE K . 15 A 7L 20
XA 3 AR 27 AN ARl I SR B B B
P, J& Pi-i \Pi-a Pi-ta FeRRBAWLER

AWFFEFI Pi-ta PO HE N A>T FRic X
THEAREGI 20 5 BATA P IEAT T 5087, 45 5% BoR
Iy FRRCRIEE R AT 20 SA74E R, Bk
Sy FhRic o] LA 5T o 56 B 0 i AL 4% ik . R AL
20 S ORI THORFHER Pi-ta, EATET 1 ACHBLRY
BN 50% 2 ACH BLEI AR N 33.3% . F 3 1R
R A R 7. T % , 3% W Bl A A AR AR 3
Pi-tadUa HE ] D B0 A9 8 A s/ AR BT A T
W SR AR R thHo FE R R 2% SR DRI &
AEEFRHRZ —,

XF KB TSR AU A5 EE A IR PR 1 gt
FEAL B I A I A B S M, 20 FAm i A i |
YE PRESCSERE R T A AR TR, B

7K R B A 2R FE DR it A A% 388 B IE ST i /b
ARWFFEAL I ERS GV 20 ‘TR Pi-ta HURHER A E1E
T HEAT TR 3 M, TR 7K R e s ik PR 4% o 2 0k
DR 38 A e B EA T IR A BT

S Xk
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