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Fine mapping and transcriptome analysis of a narrow leaf mutant gene
vrnl9 in mungbean
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Abstract: Leaf is the most important place for mungbean photosynthesis, and its morphological structure affects photo-
synthesis, population structure and yield in mungbean. Screening and identification of leaf shape mutants can lay the founda-
tion for studying molecular regulation mechanism of leaf development and genetic improvement of leaf shape in mungbean. A
narrow leaf mutant vrnl9 was identified from an ethyl methyl sulfonate (EMS) induced Wankelii 3 ( WK3) mutant library.
Phenotype identification, gene mapping and transcriptome analysis for vinl9 were completed. Phenotype analysis showed that
the leaf width, leaf area and petiole length of vrnl9 were significantly decreased compared with wild-type WK3. The main stem
of mutant degenerated and the growth period was extended by ten days. In order to map the mutation site, the F, population
constructed by the cross between Suliil6-10 and the mutant vrnl9 was used for genetic analysis and fine mapping. The narrow

leaf trait of vinl9 was controlled by a single recessive nuclear gene (X>=1.40). The BSA sequencing analysis showed that the

mutation site was located within an interval of 0-3.1 Mb on
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com Transcriptome analysis revealed that the expression levels of

chromosome 9. The narrow-leaf gene wrnl9 was finally

narrowed down to a 354.6 kb region between the markers
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pared with wild-type WK3, of which 86 genes were up-regulated and 96 genes were down-regulated. KEGG analysis results

showed that the differentially expressed genes were significantly enriched in plant hormone signal transduction, terpenoid

backbone biosynthesis, zeatin biosynthesis and other metabolic pathways. These results provide a theoretical basis for cloning

vrnl9 and understanding the molecular regulation mechanism of leaf development in mung bean.
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Fig.1 Phenotype of wild-type Wankelii 3 (WK3) and mutant vrnl9
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Table 1 Agronomic traits analysis of WK3 and mutant vrnl9

2R Bkt 3 5 FEAEA vnl9
A (em) 14.46+0.71 14.86+0.64
A 5E (em) 12.09+0.79 5.86+0.53 *
M AL (em?) 114.31x12.15 74.86+4.60 **
A% (em) 23.91+1.22 12.26+1.14 ™
FFAEHI () 35.67+0.58 41.00+1.00 **
EFRE(A) 53.67+0.58 63.67+0.58 **
F 2 (em) 70.60+1.92 15.20+1.48 ™
EE St 11.33£0.82 6.57+0.53
I3 2.50+0.55 3.43+0.53
FK (em) 10.58+0.44 10.13+0.24
JEFE (em) 0.53+0.02 0.54+0.03
HbRIERL 25.00+4.06 22.83+3.31
L 2 12.00+1.10 11.75+0.46
HHRL R (g) 5.45+0.07 5.33+0.06

RN ER IR R E KT (P<0.01)
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Table 2 Genetic analysis of the narrow leaf mutant vrnl9
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Fig.2 Distribution of SNP-index and delta SNP-index on chromosomes
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Table 3 Molecular markers used for fine mapping of narrow-leaf gene vrnl9

Frid EmGY (5'—3") KI5 (5'—3")

NL-15 AGTGTTTGTCTTCATTAATTCTTGT CTTATTGCTCAAATTGTTGGATGGT

NL-20 CTGTGCGACCAATAGGATGAAGGAG AAATGCTGAAAAGGGATTGGGAGAA
NL-28 ATTCTAGTTTACTATCATCTCGGA GGCTGAGAGGTTAAGGAAGAAGACT
NL-23 TCTAGGGTTATAGGGTAAGGATTC ATGGATTTTGTGCTGTATTTGGGA

NL-5 CACACTTATCTGTTCTGAACTTCG GCATTGAGAAAGTTATCTACCAGTG
A9-2 CGAATCAACTCAATCGAGCA GACACGATCGAGCCAAGTTT

2.4 FMHERE vl HEFZEASF PU1log, ( Fold chang) 1 >1, HP<0.05 25 Fik ki

241 EStRZAEMGER  FgAFERT, AT L A5 | S RE TR SR AA vinl9 FIHEF A AU e ) ¢



208 bARE N (=S 11

2024 4E 5 40 & 2 W)

1 2 3

4 M 5 6 7 8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

15k 16-10;52: 875K vinl9;3 . F, ; M DNA marker 1;4~24 . F, FEUR I 58 AR (R 10 B SRk
B3 FIAHRID NL-5 33 F, 8 21 M REGERHERBSITER
Fig.3 Genotype analysis for the 21 F, plants with mutant phenotype using the marker NL-5
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Fig.6 GO functional classification of differentially expressed genes
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Fig.7 KEGG pathway enrichment analysis of differentially expressed genes
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