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Gene mapping and physiological study of resistance to Botrytis cinerea in

gooseberry tomato

JIANG Jianing, XUE Dongqi, LOU Xueyuan, JIANG Liwei, GUO Xin

(College of Horticulture, Henan Agricultural University, Zhengzhou 450046, Henan, China)

Abstract: Gray mold, caused by Botrytis cinerea, poses serious threats to both tomato production and post-harvest preser-
vation. This study utilized gooseberry tomato (LA2076), cultivated tomato (LA1246), and their F, populations as experi-
mental materials to analyze the phenotypic and physiological differences between these two types of tomato varieties. By
integrating the initial localization interval obtained through segregation population grouping analysis, 22 InDel markers
were developed for fine mapping of tomato resistance genes against gray mold. The results indicated that at the same time
point after in vitro leaf inoculation with B. cinerea, the lesion area in LA2076 was larger than that observed in LA1246.
The MDA content exhibited an initial increase followed by stabilization, with LA2076 displaying a faster rate of increase
than LA1246. The activities of POD (peroxidase), CAT (catalase), and SOD (superoxide dismutase) all exhibited initial
increase follwed by decrease, with LA2076 reaching higher peak antioxidant enzyme activities at earlier time points than
LA1246. Genetic mapping revealed that the gene conferring resistance to gray mold was localized to a 4.29 Mb interval
flanked by InDel-1.2 and InDel-4.1 on chromosome 9, which contained 38 genes. This research provides a theoretical
foundation for guiding genetic breeding efforts aimed at enhancing tomato resistance to gray mold as well as for further in-
vestigations into the genetic mapping and molecular mechanisms underlying this resistance.

Key words: Tomato; Gray mold; Gene mapping; Resistance physiology
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Table 1 Grading criteria for tomato leaf in vitro infection

VAL ELR I AR

Disease index Grading criteria

0 PR AR=0
Lesion area=0

1 O<JR B R<10%
0<<Lesion area<10%

2 10% <J B I F<25%
10%<Lesion area<25%

3 25% <JRBEHIFA<50%
25%<Lesion area<50%

4 50% <Ji B HIFA<75%
50%<<Lesion area<75%

5 75%<JR BEHITA<100%

75% <Lesion area<100%

1.4 FEEMRMRERAEEIRIERANE

KA AL (Li6400) X F R 7K 25 B AN [ i 18] Je
(2 i SRR S R I L AT R . R
XIS VR 7 vE D 5 T (MDA) % & 5 K H NBT
Fe A I T e SR B A B (SOD) v P15 2R
FH 8473 AR By S8 A 200 i S A P B (PODD i 141
SR FH R 2 5t S0 T v D L AU (CATD 3
P, BAE 4 T A B4R b (10000 5 45 15 B DU AhAS [ 1) 4b
P :LA1246 Fl1 LA2076 53 745l T A 55 0 - &%
TR PDB AR 72 5k o, AR IR A (10 58 25018
HIRER.
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1.5 FEAPURE R E E B E AL K% % 1 i E
TRt

He AL RTIIWEIT , OF HLA5 5 A2 85 03
Prikak s 7 AIE AL X [, Z X AL T 9 5 Je ik
b FEWIE AL X IA) A 4K 2 BTt 22 X InDel 73 145

WCR DIATRE NN . K8 1 MRt 5 F BT
AR, 8 I 5 T B F kRS A S Ak, S
oA LA2076 % i A A (1 ) 52 08 “a”, 5 SR AR
LA1246 27 AH A A1 9“7, LA2076 Al LA1246
2671 M B2 FI B RN, SR ST BT

£ 2 InDel HFHRIEER

Table 2 InDel molecular marker information

e FRICHIVI R A B S1FF KA

Name Physical location of the marker Primer sequence(5'-3") Size/bp

InDel-1.1 7 849 637 F:GGTAAGAGATAAGTATTGACAGAC 272
R:TGTAATGAAGTAACGTCTATGTCC

InDel-1.2 8174910 F:GTTTAGATGGTATTAGACGAGACAA 228
R:TTTTCTCTACTTGGAGGTTTACA

InDel-2.1 9486 506 F:TGTCTAACTCGGTGGATCTT 257
R:GTGGAGCACATTTAGAAGTAG

InDel-2.2 9769 215 F:CCCAGGGAAAGCGTAA 200
R:CCAAACAGAGTTATAGACCC

InDel-3.1 10 109 089 F:GCATTGCCTTCTTTATTATTAG 228
R:CGAACCTCCAAAACTACAAC

InDel-3.2 10 806 008 F:CCTAAATGTCGTATTGTAAGGCAGA 254
R:ACGGCTGTTCCCTTGCT

InDel-4.1 12473 579 F:TTTATGATGTTACTTGGTTATC 224
R:TTGCCTATTTATAGTTGAGAA

InDel-4.2 12913 225 F:GGGAGGAGGAGATGGA 239
R:CAAACCCTAACAACAAGAAA

InDel-5.1 19 442 952 F:TGTCCAAAACTGAAAGCG 253
R:TCTTCACGACGAACCTG

InDel-5.2 23 417 999 F:TTTAGGGGTTGGGGTTA 264
R:AAGGCCCAAAGTACCAA

InDel-6.1 32 825 626 F:GTCGGTACGTGACACTCC 268
R:TAATGATGATGCCTTGGT

InDel-6.2 33700 293 F:TTTCTACATTGAGGTTTGCAT 261
R:GTGGCTTCTTAGTAATAATGTAGGT

InDel-7.1 35826218 F:TTCTCAAATTGTTCCACG 289
R:GTATGCTCCGTGACCTAA

InDel-7.2 45 837 639 F:GAAGAACTTTACTCTTCCTCAATC 256
R:TAAGAAAAACTATGGAAGGAGGT

InDel-8.1 47397 209 F:CTGGTGTCGGAATGTGA 238
R:ACGAAAGTAGTGAGATTAGGG

InDel-8.2 48 259 299 F:TTTTGGGAAATGAGGTCTAA 132
R:AAGGACCTTGGACATTTATT

InDel-9.1 48 922 877 F:AGCCTAGTTACGAACAAAAT 284
R:ATTACTCTCTATGAGGTCTTTTA

InDel-9.2 49 434 952 F:TTGACAAATGTTTAATGACCC 216
R:TAGGATGAGATTTATGGACTTGTA

InDel-10.1 49 844 472 F:CGGCTGTGCTACTACCC 251
R:GTATGATCTTTGCCCTTTGT

InDel-10.2 51198455 F:AGAGGTTGTATGGACGGT 264
R:AATATGCATCTTTTCCTTTTA

InDel-11.1 56 337 036 F:TCTTTGCCGAATACATGAGT 265
R:TGGAGTAAGATAATTGGTGGTA

InDel-11.2 62897 293 F:GCCCGATGAGCAACA 276

R:TAGAACGAGTGAGCCTACAT
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Fig. 1 Changes in lesion area of LA1246 and L.A2076 after inoculation
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Fig. 2 Natural light and chlorophyll fluorescence imaging of LA1246 and LA2076 in vitro after inoculation with gray mold
at different time points
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Fig.3 MDA content after different processing time points of each treatment
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Fig. 4 POD activity after different processing time points of each treatment
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Fig. 5 CAT activity after different processing time points of each treatment
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Fig. 6 SOD activity after different processing time points of each treatment
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Table 3 Summary of F, single plant numbers for each
disease level

AR F, Hutk %

Disease level Number of F, plant
0 124

1 98

2 62

3 64

4 44

5 40

211 Summary 432

0% 14 2%

0 Level
T ——

1 Level 2 Level

39 4 %% 59
3 Level 4 Level 5 Level

B7 JFNMHEIEERRA
Fig. 7 Examples of various disease levels
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