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W OE ARBENLARRBAAEALIR A EAS R G ARG CLN203TE A X A RRH " AR A A S
bt AT A4 N & F ARie g CLN2037E # A Z A R A B EA A F 9 5 f & hay hah b, A A WiE % %
## % CLN2037E ¢ cDNA & & A B8 CDS 44 & A Blast 2 5 R FH K AT F PCRHEKR . LHBEH 9
Sk L EST RMEEmRG COS LA RARBA G AR, ZRLHEE 6 SRV A RGELLR, L F
Solyc09g097960 . Soly09g082810 #= Solyc09g065760 f& 5% B X % #» CLN2037E B R A2 P ¥ va B & A% .
Solyc09g092030 F= Solyc09g090430 & 2 A B X % W 5 R 4k 47 ] Fo T vy B J2 9% 7 B - Solyc09g008670 STBZ #1 %
KAEST AR F PR, ™A CLN2037E #4845 F. ABIEZ A B 693 4. R I M & Solyc09g008670 # B &4 it
4% ik #o VIGS(Virus Induced Gene Silencing) 3T % 4K ,
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Research on the excavation and response patterns of genes
resistant to late blight located in the No.9 chromosome of tomato

MO Yun-rong', ZHANG Pei-xin', DENG Ming-hua', YANG Zheng-an', ZHU Hai-shan', ZHANG Hong',
BAO Ji-yan', HU Wen-yan', TANG Xiao-gian', MA Zhong-fei’, WEN Ling®*. ZHAO Kai'"
(1. College of Landscape and Horticulture, Yunnan Agricultural University, Kunming 650201, China;

2. Horticultural Technology Extension Station of Zhaoyang District, Zhaotong 657000, China)

Abstract To provide candidate genes resistant to late blight fungus for disease resistance breeding, the high resistance
inbred line CLN2037E and susceptible inbred line 5% of tomato were used as experimental materials. Based on the
previous results that the late blight resistance genes were located in the No. 9 chromosome of CLN2037E by using
molecular marker technique,we excavated the candidate genes optimally matching the EST in No.9 chromosome and
revealed their response patterns by employing the differential cDNA library, tomato genome CDS database,
bioinformatics technology and real time fluorescence quantitative PCR. The results showed that: A total of six candidate
genes were found resistant to late blight. Solyc09g097960 , Solyc09g082810 and Solyc09g065760 were all induced in
the 5% and CLN2037E tomato inbred lines; Solyc099092030 was inhibited in both lines. Solyc09g090430 was not
response to late blight in these two inbred lines; The expression of Solyc09g008670 was suppressed in the 5% inbred
line, but accelerated in CLN2037E. Furthermore, in order to verify its function, overexpression and VIGS vectors of
Solyc09g008670 were constructed. The results will provide the theory basis for understanding resistance mechanism
and resistance breeding.

Keywords tomato; late blight; resistance genes; response patterns; disease resistance breeding
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Table 1 List of the primers used in RT-qPCR
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Primer names
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Forward primers 5'-3'

T 53
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Reverse primers 5 -3

2016 4 5 21 &

RPL2(NZ) CAGCGGATGTCGTGCTATGAT GGGATGCTCCACTGGATTCA
Solyc09g097960 TTGAAGGGAGGAATGAGGG TTATTGGATGAACAGCGTGTG
Solyc09g008670 AAGGGAGGAATTAGATAAAGGGG CACCAACAGGTATAAACACAGCG
Solyc09g090430 GCTTAAACCTGAAACTGCACCA CCATCAAAAGTCAAGACAACACG
Solyc09g065760 AACCACAAAAGAAGCCATAAAGG ATAGAGGAGACGTACCCGCAC
Solyc09g092030 TGCAACTGCTCTGGGATATGT GATGATGATGGCTCTACTGAAGG
Solyc09g082810 TCTAAAGCATTTCTGATTCTTGGC TTCGGCTTCATGTACTTCATTTT
x2 HEARESY
Table 2 List of the primers used in gene cloning
519 % Bk L 58 TP 53

. . c! ol
Primer names Forward primers 5 -3

. I ol
Reverse primers 5 -3

Solyc09g008670  GCTCCATCAATATCTCCATCCA GATAGTGAATAAACCAACGGGG
Solyc09g008670  ATGGAATTCCTTTGTTTAG TCACTCACTTACTACAAGGTT
Sl 0092008670 TCTAGAATGGAATTCCTTTGTTTAGCC GAGCTCTCACTCACTTACTACAAGGTTAAAAGC
Solyc09g o . N .
CFRIZ R BV 7 5 Xba 1) CF RN RV 5 Sac 1)
TCTAGATTAGGTTCAGGCAAAGAGGC GAGCTCGAGGAACTTGGAATCCCATCCTF Il £k 4 il
Solyc09g008670 D R R
CF R R EFYIAL S Xba 1) YINE S Sac 1)
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B 1 HZmMBEwMgRERERRAERA

Fig. 1 Resistant performance of tomato materials inoculated by late blight fungus
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Table 3 Disease index and resistant and

susceptible classify of tomato materials

Tt v T &R LR i)
Tomato materials  Disease index Resistant/susceptible
5*F A % 6.0 JER (S)
CLN2037E 2.1 F ¥t (HR)

T4 BEMEISLBELBERFIFS EST XA CDS
Table 4 CDS matching EST induced by tomato late blight located

in the No. 9 chromosome of tomato

Unigene 1D

CDS ID

Function

GT742148
GT866019
GT866045
GT866047
GT866075
GT866094
GT866093
GT866067
GT866065
GT866064
GT866041
GT866039
GT866036
GT866035

Solyc09g097960
Solyc09g008670
Solyc09g090430
Solyc09g065760
Solyc09g092030

Aldo/keto reductase family protein

Threonine deaminase

Cyanate hydratase

Plant-specific domain TIGR01615 family protein

UV radiation resistance-associated gene protein
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Fig. 2 Response patterns of genes in susceptible and resistant tomato inbred lines inoculated by late blight fungus
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Unigene ID

CDS ID

Function

GT866034
GT866033
GT866031
GT866030
GT866029
GT866024
GT866023
GT866013
GT866012
GT742146

Solyc09g082810

Uunknown Protein

200
Solyc092097960
160 -
120
80

40

[ Solyc09g082810

O = N Wk L1V D XX O

ck 2

L2 Solyc092092030

ck 2

[ Solyc094065760

**

O = N Wk LN N0 O
T

ck 2

o - Soly009g0086‘7.0

N W A U N

4 6 8 ck 2

L6 1 541y¢095090430

141

-+ 6 8 ck 2

FEFpI A/

The days after inoculation

M 5#M CLN2037E

xx F7n P<L0.01 JM B35, « Fom P<0.05 F W 3E,

**

** £ *%

**
**

4 6 8

T/

The days after inoculation

#*x Indicates significance at the 0. 01 level, * indicates significance at the 0. 05 level.
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2.4 Solyc09g008670 {155 [E R ¥ 51 53 i
HWILARDE Solyc09g008670 1 R FHALHE A
22 ZR HHORT 6 752 3 e g S AN [ g Dt AL 43 ) v R 57
F1 CLN2037E H 32 & ' Solyc09g008670 fy CDS,
EHRERKGINEFRANET MBI FIFH. &3
JNTE 2 PR TR BOPE il H A2 & CDS, R 2 K
O RN & ) RS 3 F 7 51 58 4 A TR B
k1, Solyc09g00867 H) CDS & 1 788 4~ 3k,
A% 595 NEFER  —BAM R T 2 BRI E kK
3811 bp, N &+ 2 023 bps B3 FrifE 72
RS BUF 2 213 kL
2.5 Solyc09g008670 T T L0 VIGS HktgE
KIGIE Solyc09g008670 T 7 i W J2E I 0 9o
B R T R R Y i Rk VIGS ik,
W 3 frR. o RBEAK pBI121 fEY) H — 2% 2 000
bp RN 20 & BS54 & 47 1 800 /N
55,1788 bp % CDS fil 12 bp My YI 7 51 . VIEREL
& pTRV2 F Y] — %% 500 bp 247 K/NKI S48 . &8
WP KBS 460 A% 3L, 448 bp YLER B #h A Bom
12 bp BYEFYINL AL

bp
1 800

460

M:Marker 8 000(100,250,500,750,1 000,2 000,3 000.,5 000,
8 000 bp); 1. fl & F ki pBI121 + Solyc09g008670; 2. Filt & Ji 4L
pBI121 + Solyc09g008670 [ ¥); 3. @ & i ki pTRV2 +
Solyc09g008670 LER A Bt 4. fil & i b, pTRV2 + Solyc09g008670
LBk A B U
M: Marker 8 000(100,250,500,750,1 000,2 000,3 000,5 000,
8 000 bp); 1: Fusion plasmid pBI121 + Solyc09g008670 ; 2 ; Fusion
plasmid pBI121 + Solyc09g008670 digested by Xba | and Sac 1 ;
3:Fusion plasmid pTRV2 + Solyc09g008670 silencing fragment;
4:Fusion plasmid pTRV2 + Solyc09g008670 silencing f{ragment
digested by Xba [ and Sac .
B 3 Solyc09g008670 it %3k F1 VIGS # &k
B4 (Xba 1 ,Sac 1 )EERRER ik
Fig. 3 Gel electrophoresis of overexpression and
VIGS vectors of Solyc09g008670 digested

by restrictive enzymes Xba | and Sac |
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