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Comparative genomics analysis of leaf rust resistance gene
LrLC10 in common wheat cultivar Liaochun10
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Abstract Common wheat ( Triticum aestivum) cultivar Liaochun10 is resistant to leaf rust( Puccinia triticina)race PHT.
In order to identify the genetic basis of resistance, resistance test and genetic analysis are conducted on adult plants of
F, .3 populations derived from the cross between susceptible parent 87-1 and resistant cultivar Liaochun10. The results
show that Liaochun10 carries a single dominant resistance gene,which is effective at adult stage.temporally designated
LrLC10. Using bulked segregant analysis and comparative genomics analysis, genetic map of LrLC10 was established
with eight markers. Among these markers, CAUT253 were distal to LrLC10 with a genetic distance of 0.1 cM;
CAUT163 and CAUT131 were co-segregated segregated with resistant gene; CAUT239 were proximal to LrLC10,the
genetic distance is 0.5 cM.

Keywords wheat leaf rust; Liaochun 10; SSR; EST; comparative genomics
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1—4 represent 1st to 4th leaf stages in susceptible material 87-1;5—8 represent 1st to 4th leaf stages in

resistant material Liaochun10;9 and 10 represent adult leaf in material 87-1 and Liaochunl0, respectively.

1 MSEEEE/NS PHT 33 87-1 5iTF& 10 I E 28 (a) FAR IR LA (b)

Fig. 1

Seedling (a) and adult (b) infection symptoms of parents 87-1,

Liaochunl0 in response to Puccinia triticina pathotype PHT
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Table 1 Field performance of hybrid populations derived from the cross between 87-1 and Liaochun 10 at adult stage
s . Bk R SRR R TR PR e W R
ZHo oy 5
Resistant Segregating  Susceptible : Excepted S s
Cross Generation Total X Koo
plant plant plant ratio
87-1/1L & 10 F, 113 - 32 145 0.67 3:1 3.84
87-1/Liaochun 10
87-1/iL % 10 | 24 71 29 124 3.01 1:2:1 3.84

87-1/Liaochun 10
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M. 100 bp DNA ladder;1,iL & 10;2~5, RA Al G PR K R 6 ~9, AR E R R 10~ 13, ARIMBRE R, #k
CIECPSE 24 i

M., 100 bp DNA ladder;1.Liaochun10;2—5,different homozygous resistant plants; 6 —9,different segregating plants;
10— 13, different susceptible plants. Arrows indicate DNA fragments polymorphic between resistant and susceptible plants.

B2 SRERER LrLCI0 E$i 45 FHrig Xbarc55 (a).
Xbarcl3 (b) Xwmcd77 (¢)F0 Xbarcl8 (d)Hy ¥ g R
Fig. 2 Amplification patterns of LrLCI0-linked markers Xbarc55 (a) .,
Xbarcl3 (b), Xwmct77 (¢) and Xbarcl8 (d)
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A genetic linkage map of Lr13[2%); genetic linkage map of LrLCI10. Numbers on the left indicate
genetic distances(cM) of the linkage map and the right show the polymorphic markers.
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Fig. 3 Comparison of genetic linkage map of LrLCI0 (b) with Lr13 (a)

0,
(a) » o, 5% (b) 4%

o 11%
5% \‘
5% 0
°§ 57% 9%

5% —

7%7

9%

8% 68%

@ 2HS W 2HL [O4HL
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2HS, K#2 2 S Y AR RE  2HL, K3 2 SY AR K 4HL, K3 4 SR @R RE  THS, RE 7 S0 AR s TH, KR 1 S @4 3HL,
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Bradil , B # 1 5 Y (40K ; Bradi2 , B # 2 5 Y4 (40K ; Bradi3, BN & 3 5 YL 4K ; Bradid, IR HE 4 5 YL (4 fA ; Bradib , FIAK HE 5 S YL fk,

2HS represents the short arm of barely chromosome 2H; 2HL represents the long arm of barely chromosome 2H;4HL represents the
long arm of barely chromosome 4H;7HS represents the short arm of barely chromosome 7H; 1H represents the barely chromosome 1H;3HL
represents the long arm of barely chromosome 3H;7HL represents the long arm of barely chromosome 7H;5HL represents the long arm of
barely chromosome 5H;Others represent unmatched wheat 2BS1-0. 53 ESTs in the CDSs of barely.

Bradil represents Brachypodium chromosome 1; Bradi2 represents Brachypodium chromosome 2; Bradi3 represents Brachypodium
chromosome 3;Bradi4 represents Brachypodium chromosome 4 ;Bradi5 represents Brachypodium chromosome 5.

B4 LrLCI0 FRTE/NEXE EST 5 XZE (a) FIEWHE (b) FHI LI &R

Fig. 4  Alignment of wheat ESTs in wheat 2BS1-0. 53 containing LrLCI0 locus with CDSs of barely (a) and Brachypodium (b)

TEW 2 T KA AV AR S IE 4 P () B &R R X P — TR T 4 45 P RS E B A
Beir a0 /N 22 -0 22 - A e R PR 4 ) I 2k bRt (E 2,K 5),CAUTI31 ,CAUTI63,CAUT253,



6 hoE Rl oK R 2017 4F 45 22 %

R2 MEBRERAFRBEINS FRIENEXER

Table 2 Molecular markers developed using comparative mapping method

Fric Fric 2l Em 58 S 514
Marker Marker type Forward primer(5'-3") Reverse primer(5'-3")
CAUTI3I1 SSR GCATTAGTGCGTTAATTTGTTC CGGCAGAAGATGGGAGTGT
CAUTI63 SSR CGGTATGGGAAGGGTCTGC GGGAGTACATCCGTTTGAGC
CAUT239 SSR TGACGCCTGATGAGGTGGT TCCGTCCTCTTCCTCTTCTTT
CAUT253 SSR CAAGATCCACAAGGCAATC GAAGCGGAAGAACCAGAAG

bp

300

(@
bp

200

M, 100 bp DNA ladder;1,iL % 10;2~5, A LIS PIR K R 6~ AFEK DB R R 10~ 13 RREIMEBIR K R . 5 ks N EBIELM.
M, 100 bp DNA ladder;1,Liaochunl0;2—5,different homozygous resistant plants; 6—9,different segregating plants; 10— 13, different

susceptible plants. Arrows on the picture indicate DNA fragements polymorphic between resistant and susceptible plants.
B5 S5HMEHEERE LrLCI0 ESR 4 FHR18 CAUT253 (a) .CAUTI63 (b) .CAUTI31 (c)F0 CAUT239 (d)Hy¥ 4R
Fig.5 Amplification patterns of LrLCI10-linked markers CAUT253 (a).CAUTI63 (b).CAUTI31 (¢) and CAUT239 (d)
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Numbers on the left indicate genetic distances (¢cM) of the linkage map and the right show polymorphic markers.
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