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Abstracts

Mungbean is a socio-economically important legume crop in Asia. It is generally grown in rotation with
cereal crops such as rice, maize, and wheat. However, the average seed yield of mungbean is low, being
only about 900 kg per hectare, due to biotic and abiotic stresses including bruchid (Callosobruchus analis,
Callosobruchus chinensis and Callosobruchus maculatus) infestation, powdery mildew (PM) disease
caused by Erysiphe polygoni, Cercospora leaf spot (CLS) disease caused by Cercospora canescens,
yellow mosaic disease (YMD) caused by Mungbean Yellow Mosaic Virus (MYMV) and Mungbean Yellow
Mosaic Indian Virus (MYMIV), calcareous soil (iron deficiency chlorosis), and soil salinity. These stresses
are believed to be exacerbated by climate change, threatening food security. Marker-assisted breeding
(MAB) and genomics-assisted breeding (GAB) are promising approaches to efficiently and rapidly develop
new crop cultivars with improved yield, quality, and resistance to biotic and abiotic stresses. Although
mungbean was among the first legume crops subjected to genomics studies three decades ago, progress
in genomics research for this crop has been very slow due to a lack of genomic resources. Additionally,
there are only a few laboratories/institutes that consistently and continuously work on genomics and
molecular breeding of mungbean. However, in recent years, quantitative trait loci (QTL) controlling
bruchid resistance, PM resistance, CLS resistance, YMD resistance, calcareous soil tolerance, and salt
tolerance have been identified by high-resolution mapping and/or genome-wide association studies. In
addition, candidate genes controlling these stresses have been identified: VrPGIPI and VrPGIP2 encoding
polygalactorunase inhibitors for bruchid resistance, V/*MLO12 encoding Mildew Locus O 12 protein and
VrRPPI3L encoding Peronospora parasitica 13-like protein for PM resistance, V*TAF5 encoding TATA-
binding-protein-associated factor 5 and V#RLP12 encoding receptor-like protein 12 for CLS resistance,
VrYSL3 encoding yellow stripe-like3 protein for calcareous soil tolerance, and V*CYBDOMG]I encoding
a cytochrome b561 domain-containing protein. Tightly linked and/or functional markers have been
developed for these genes for MAB of mungbean and are being used in the development of stress-resistant
mungbean cultivars.
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Important stresses cuasing low mungbean yield
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Mungbean

- Short-duration legume crop (60-75 days)
- Widely grown in Asia with production area of 7.5-8.0 Mha
Mha (India 5.0 Mha, Myanmar 1.0 Mha, China 0.8 Mha)
- Direct consumption and processed foods :
- Low seed yield (<900 kg/ha) i |
B

Inheritance of stress resistance in mun
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Chankaow a1 al, (2013)
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(2018)
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Prathat ot al, (2012)
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QTLs conferring powdery mildew resistance
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The gPMRUMS-3 controlling powdery mildew resistance

appears to be the same with some other resistance QTLs |\ £
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—— Single nucleotide palymorphisms (SNP) identified betwaen Chai Nat 60 (CNEO)
A comparative genome map ... ... and RUMS in RPP13L genes locating in and nearby the gPMRUMS-2 region
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candidate genes for the (VRPP1IL-2) and splicing-ralevant SNP (3)
h hsn of the mﬂPPstf; S W[;ﬁiﬂ N
chromosome }
mungbean reference EVMIZESIT 51 and 8 nansymanymous SNP [31), synanymous SNP[18)
genome (Sulvl) right). The Recognition of (ViRPP13L4) and stap-gain SNP (2}
candidate genes are bolded prﬂrllpﬁﬂrﬂﬂ EVRI2804 77 and 1 nomsynomymous SHIP (52), synomymous SNP (22),
and highlighted in blue and 13-like profein (RPP13L) (VRPP13L-5) and sop-gain SNP (3)
green. _— are candidate genes at EVMOOEI3E B and? nansyromymcus SNP [21), smomymous SNP (1),
GPMRUMS-2 (VRPP13L-6) and shop-gain WP (3}
Ry f"w’,l?,,rﬂ Z5and 10 nonsymanymous SNP (15) and synonymous SNP [3)
htges ot g0 119ipdants 13051330 A Witrgwan of al. (2024} Plarts. Mipa-ioo, o010, 2 pants LNE1Z30

qCLS conferring Cercospora leaf spot (CLS) -
resistance in mungbean V4718 '

4 s =

Cercospora leaf spot
11 b 5 il o P - T

Ghanicaew ot al. [2011) Mol Breed

. . . TATA-binding-protein-associated factor 5 (TAFS) is
Fine mapping of the qCLS in VAT18 the candidate gena for CLS resistance in V4718
': M [ p— Cheomoromall
e N iy _' ‘l':::::,}: { J
"0 WL 1124
E w Lo TR R o EE::::'II'!-_ _. P i T
L ——_ S AN
: e EEE
" Yundaang of ol (2021) Theor App Ganet e || Vet 1o (1 o
( .=-a.-.='-'h.~':-;_-uhh...-‘-.- = ; ' e el
§ gscoggrdgesangsog i i s
L £ ey
| SErIRIriivivey : * i : R
"""" s = i oy Yundssng o wl {10) Theor App Garet

42




Prakit Somta

i
T

TAF5 sequence
variations

wrL)
v

LLEE ]
W

¥Rl
W

Wl LAV | DR T SO AR T LB T VDG TR AR 415
W LIl LB T i e 1 St T YURSTLAR A TR LARID. 418

Tunbsbrg o (B0 Thbor Apg Sewn

gCLS6.1 conferring Cercospora leaf spot # =
{CL5] resistance in mungbean V2817

|- -
i- H{*'Lﬂ -'[miﬁ,f_'.h il
i g
P il
idi

L EL
PE = dfdm

----- tncl‘u.l:—lx'_

g Moo R

580 Fapopulation with 978 plants
Srichan ol ol (K00 Theoreticsl and Apobed Genetics. doi 15, 1907 Te08 B2 034 4T3y

pbLE4T i
r PYE =Bl 3% =1

O oo
» L} ¥ L L L »
[ T T FEPETEPTTTFFERT ITE PR PTTTEFoT ]
LOD s
s

T . .
e R £
it T T i
2 i3 i
o1 i i !
i § I ] 1

Fy.y population with 154 lines BCF; population with B45 planis
Srichan ot al | 304) Theonetical and Applied Genetics. doi 101607 s00 Z2-0i4 04Ty

ik Aoy Rt
— A b
r map iBusirating location
i 3 : . of gELSS. 1 (top) and its
b i " candidale genes
{Receplor-lite protein
T 12 [RLPZs)} on
- - o " chromosame 5 of the
- mungbean reference
gencme (middle and
battom).
Tt b i Bt R = == |
e s m,ummpmmr}f Receptor Mhe protein 29 yiomssuin
Seichan ol al {H24) Theoretical and Appbed Ganslics. ded 131807001 2004 MTELy

Single nucleotide polymorphisms (SNPs) and insertionsideletions (InDels)
identified between V1197 and V2817 in candidate genes of the gCLS5.1

Number of
Gene SNPsand  Types of mutations
InDels
VrRLPZ-1 131 nonsynonymous SHP (83), symonymous SHP (35),
stop-gain SMP (2) and frameshift mutation (3)
VARLP2-2 145 nonsynonymous SNP (97), synonymous SNP (47) and
non-irameazhill mutation (1)
VrRLP2-3 118 nonsynonymous SHP (83), symonymous SNP (33) and
stop-gain SNP (2}
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Molecular Breeding in Mungbean
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Conclusions
- Most of biotic and abiotic stress resistance in
mungbean is controlled by single major QTL
- VrPGIP1 and VrPGIP2, VPiMLO12 and VIRPP13Ls, VITAFS
and VrRLPs, VrYSL3, and VIOBE3L are candidate genes
for resistance to bruchid, powdery mildew, CLS,
calcareous soil, and salinity, respectively, in mungbean
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