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1 OE Nk S BB AL S BRE BN 4 ThRc, TS RGUR R % FIE R0 4 T O7 k. LB TURE B B BE A
L63 FIHTEBER LA L9 Je 3 Fp AR BIREA AT, A TR0 vk 54 45 SR WY, b P DR 4 4 TG S 3 F 0
SR TE A e 4 . it BSA VAR AFLP 4% THRic s T 3 TRt S RO PR ZLRUER 4, T 1024 61514040 4 EcoR
[ -NN/Mse T -NNN XJHi. BARATIHIE, MIER T 1SRG, KRB A SRR E S 1 L B EFR ] E-AT/M-TCT. Il
JPAEREW, B RSB 246 bp R 251 bp, R AR AR I RISE A ZAISNE Fy SR, (ERURAMA TR
PRI T 246 bp (ISR BE TGN A PR T 251 bp (R B, o RIS SRR U R N P AR S B i
RS RRAC b 2 B RERG T EAR R P S 0, AL EE B 4.96 cMs ARAEIIRSE 5L, K Th 4kl 1 % SCAR hiid.
KRR N HBOW; 2 TARid; AFLP; SCAR

Screening of the AFLP Markers Associated to the Resistance Locus of
Cucumber alternaria leaf spot and Its Conversion to SCAR Marker

Wang Huizhe =, Li Shuju = Yang Ruihuan = Guan Wei ™
Tianjin Cucumber Research Institute, Tianjin, 300192, P.R. China
= Corresponding author, wanghuizhe@126.com; = Authors

Abstract The study screened the molecular marker linked to the cucumber alternaria leaf spot resistant gene, and discussed the
molecular method for identification and selection of resistant materials. With a F, population derived from F; of L63 (susceptible
female) and L9 (resistant male) was used as materials, their resistance to alternaria leaf spot of cucumber were identified through
seedling inoculation. The results indicated that the resistance to alternaria leaf spot was controlled by a pair of recessive gene, and the
susceptible was in the mode of incomplete dominant inheritance. The polymorphism between resistant and susceptible bulk of
cucumber alternaria leaf spot were studied using BSA method and AFLP technology. 1 024 AFLP markers were screened, and a
co-dominant marker E-AT/M-TCT was obtained. Sequencing of the polymorphic fragment indicated that their lengths were 246 bp
and 251 bp, respectively, and they were orthologous sequences with an insertion/deletion of five nucleotides. The resistant and
susceptible F, plants possessed the 246 bp and the 251 bp fragments, the mid-plants possessed both two fragments. The marker was
closely linked to the cucumber alternaria leaf spot resistance-related gene, and the genetic distance between the marker and the gene
was 4.96 cM. According to its sequencing result, the AFLP marker was further converted into SCAR marker.

Keywords Cucumber; Alternaria leaf spot; Molecular marker; AFLP; SCAR

MrRE= B FEAE, KAEAH TR H b R,

o N B [Alternaria cucumerina (Ell et Ev.) K% K m1560% LA I, 977 10%~20% (4%,
Elliott.] & i IVEE RS PR R 5 S A EC B PR B (B i) 1992). iMiZEr= TR IRZ M kL. dhFh 2 Rie
&5,1992) 0 ZIRIL LA N L EDR, fE b BER, I HT R B S B TR A R
A, R EORAR B EER S . 2R EE M HERRS . WRIPUR AR L &R R IE E Uy
o, —RGEMNERI T RIS R TR R AR, Wi IEAEAERRET . 9RO BORAR. Y B L, S
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TR I FH Db O A R R A B 1k T — R A
(735, REINPRGUWE SR B, R A
R FAT N N E .

AFLPARIC B AR DL £ i b FH - 0% (1 A 22 (5
70, 2004; FKiHFTE, 2008). PERIEBbRIC IR (B
R, 2009; N4 %, 2006; FKEEMESE, 2004, T
42007, 2009; Wang et al., 2010). SEZ K & K504
(FIBARSE, 2008; Tk RHASE, 2006)% TAE. ATAZ
WFFL LG fa 3RS 5 3R DR (IR EE AR5, 2004) 78
(IR &, 2010) RIFEIH (£ 4%, 2007).
SR (B4, 2009) F14 BE 55 (Wang et al., 2010)%%
PORMEEBI 2 Fhrid, X8R R PR o
KA EE I ER . 53T B (1 AHC
O FRRCHE TG A WARIE, 1 R AFLPHE R 45
HBSALL, i 5 T TR B AH DGR 4 T A,
IFi) o o 2 Ak oA 5 SR S I SCARK L, il iR 3
JINIRETR TR = (b

18R 50
LIGUR S E LR

K W 55 L0 2424 Fo SRR EAT P BN T4
Y5, 6~15 dJa A RNTE L. fE242F ki,
PUT ARS8, BT EE RG0S, T I 2R H bk 124
A, BEETENK RSB EAIRFAL12:1 (KL 4
88/MBCaltl A HE R, P A A43fk, Hhrla)SAA
145k, 1E85MBCbHIAC /A, i) AN k42
B, BORANMAA3RE, FFA LI BB, A
BB AL TS 5T, I TO B BE R 44086
IPTIE X BEpk JE PR ], JEp AR X T PTi A

Pt TA

1.2 AFLP5 | #1555 J BAIE
DL J% B B 95 BF A L63 FH 7 2 B 955 52 A< L9 g ik
¥, BT THES S I0GIE, 1 024%FAFLPS| 4k

R 1 JNRPLR HUTE Rl e 45 R

00X FEXR M RN Z 50, ZEMIIMHEN
29.3% ([¥11). FHoRARIG L2 ¥1300%) 5 [ M40 &% bt
I AL RN B 4 I P SRR EATPCRY 4, WIDIR1G T
— A5 TR R BE R P A O I R B ) 3k B
AFLPHRICE-AT/IM-TCT. iZbrid EPUIR AL Ry 14
1246 bpfE Ak, AEBOR AL RS 1S T 251 bp
RS 1 o EXTATAM RPN, 25 R IR,
58U HLBR T A AKY 3 T 251 bp R E Al , 60
AN B R AT 8RR 4 HH T 246 bplfidty, ]
TR PR JU) ] BN 38 AN S B, A
P I S B B S bR RIS, R
B iZ b i S TR BRI U EAR DKL R R B0 B, st
FE RS 494,96 cM.

1.3 AFLP#RiC HISCAR%E4L
SR FH 28 W v N e A B R e e [l

M123412341234123412341234123412341234

K1 P BIRIIAFLP B

T L, 30 HURSRAS AR, 2, 4: ISR A S PR

Figure 1 AFLP analysis between the resistant and susceptible
plant

Note: 1, 3: Resistant parent and F, plant; 2, 4: Susceptible
parent and F, plant

Table 1 Resistance identification results of cucumber alternaria leaf spot

ok AL P REL SRl Esit] IR R LN
Materials No. of plants No. of high resistence  Medium type  No. of high susceptible Expected value
P,(L63) 30 0 0 30

P,(L9) 30 30 0 0

F, 242 58 124 60 1:2:1

BC,a P62-1-1>F, 88 43 45 1:1

BC.b W43-1-2>¢F; 85 42 43 1:1
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T . WFEER LR, PR KN k246 bp, &
il 251 bp, A ZE AR T 5 ML “ATGGG”
(A ATIB R (2) o IKe b ic AL g 10k B
hFESCARYRIE, LiF514): 5-GCCGGCGACT

S 5'- GACTGCGTAC CAATTCATGG GGACGCCGGT GACTAATAAT
R 5'- GACTGCGTAC CAATTCATGG GGACGCCGGC GACTAATAAT
S 5'- TIGTTTATTG GTGRAATGRA AATGGATTGT TTCATCARAT
R 5'- TIGTTTATTG GTGAAATGAA AATGGATTGT TICATCAAAT
S 5'- CTCCTTATGA ATABATTATT GGAAGCCACC TCACAAATAT
R 5'- CTCCTTATGA ATAAATTATT GGAAGCCACC TCACAAATAT
S 5'- ARAATATGGC TTGTATGGGG TCACARATAG AGRAARTTTTA
R 5" AAAATATGGC TIGT..... G TCACAAATAG AGAAATTITA

S 5'- CAGGACTCAT C
R 5'- CAGGACTCAT C

AATAATCA-3'; Fiii51%): 5~-CCTGAGTAATCTAT
AAAGCGTCG-3' (EHREZ K EF], HilT5A:
201010197951.4),

CACCTCATTC CTCTCTGTTA
CACCTCATTC CTCTCTGTTA
ATACAATTAT TTATAGAGCC
ATACBATTAT TTATAGAGCC
CTCTATACAT ATACATATAT
CTCTATACAT ATACATATAT
TCGACGCTTT ATAGATTACT
TCGACGCTTT ATAGATTACT

-3'251 bp

~3' 246 bp

P12 55 i T R BRI A DG PRI B ) AR LP e v BEFRI B AL 141

T BB A 2257 B

Figure 2 Sequence of the AFLP marker fragments associated to the resistance locus of cucumber alternaria leaf spot

Note: The different fragment are in the shadow

A B vt I SCARG IR 73 it T FBR
BEATYHG G 22 5% A 2R A WL e v
VKA, ) B ORI 2 AR RAFAE (KI3)

M 123 4 56 7

8§ 9 10

P13 SCARFRIC8BLI1P 1 =)

T 1~3, 7~9: HUWEIRRE; 4~6, 10~12: JE LAk

Figure 3 SCAR amplification by primer 861

Note 1~3, 7~9: resistant plants; 4~6, 10~12: susceptible plants

TEPUID FRLBER S8 SRk 20 9 19 Hi 200 bp . 205 bp
K B, R A ic 8o L B bsid, nTeLH
TR BE 1 5 T4 1ZIL B SCARFR I
S B BEG 73 T HRac i 70 b I 28— A, BRIk %
PRIt 44 A SA861. 3R I Il Mkt iZ AFLP#R i
AL N SCARKRIE . K405 986141 43 Fo Hpk
(LT o

21118

AR FHAFLP £ AR FIBSAVE B T 5 R
X BB I B B — AN BRI R ], RO SE AR
WERCA LA 2 A BB A T S AR B s SRR T S
T P B B 1 A DG S PR B 4 T bl
E-AT/M-TCT, Bf&FEE }4.96 cM, FHixbridn]
F T3 NG E B A B &R s AR R 7 71 AOR 2

K4 SCARFRICBBLLE 8 73 F bR (119 1Y
TR PURRR, Bl O RRR, BRI RIS AR

Figure 4 Amplification of SCAR marker 861 in some of F, plants

Note: Lower band: resistant plants; upper band: susceptible plants; Lower and upper band coexist: medium plants
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