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Abstract: Leaf senescence is known to be a genetic programmed process regulated by the interior and/or exterior fac-

tors. Plant hormones including cytokinins,ethylene and auxin directly or indirectly regulate leaf senescence as pivotal
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interior factors through their redistribution and local concentration gradient by long and/or short distance transport.
The molecular genetics study has shown that the cytokinins work as a repressor and the ethylene as a positive regula-
tor respectively during the processes of leaf senescence. However, the molecular mechanism of auxin involved in regu-
lating leaf senescence is largely unknown. The mature microRNAs are a kind of small and short double-strand RNA
molecules with 21—23 bp length,which are first transcripted from mircroRNA (miRNA) genes and then processed
by the special enzymes. These small RNAs are proved to be involved in many plant growth and development proces-
ses by matching their specific targets in an inaccuracy manner. However, there is no evidence that the specific microR-
NA could regulate plant leaf senescence in soybean so far. Soybean is a both oil crop and the classical seed-setting de-
pendent aging species. To uncover the molecular mechanism of soybean leaf senescence should have both the impor-
tant scientific significance and the profound application value in the future. In this report, we used real-time fluores-
cence quantitative PCR (qPCR) approach to explore the expression pattern of GmMIR160A gene during the develop-
ment of the first trifoliage soybean leaves. We found that the messenger RNA of GmMIR160A was rapidly induced
by both exogenous applied auxin and darkness treatment, suggesting that this gene could be both an immediate auxin-
responsive gene and leaf senescence-associated gene. To further investigate the role of GmMIR160A gene during the
soybean leaf development,the binary vector over-expressing GmMIR160A induced by glucocorticoid-like chemical,
dexamethasone ( DEX) ,was constructed and then transformed into wild-type soybean through Agrobacterium-medi-
ated method with cotyledon node as the explants. Using the time order screening approaches including the antibiotic
screen, the genome PCR identification and the phenotypic analysis, we finally generated four transgenic lines (Line
0X-3,5,7 and 8) with stable integrated insertion T-DNA. Compared with wild types control, these transgenic plants,
successful expressing the transgene showed normal morphological characteristics in respect to roots, stem, leaves,
flowers, fruits and seeds but exhibited the increased chlorophyll content and higher maximum quantum efficiency
(Fv/Fm) for the first trifoliage leaves during the mature stage. Moreover, GmARFs and GmCYSP1,in which the
former are targets of GmMIR160 and the latter is thought as a soybean senescence marker, were down-regulated dra-
matically in the transgenic trifoliage leaves. Taking together, these data indicated that Gma-miR160 might negatively
regulate leaf senescence by repression of its targets in soybean. This report uncovered a novel pathway that the plant
hormone auxin could modify the processes of leaf senescence by regulating the transcriptional expression of microR-
NA gene Gma-miR160 and then repressing the messenger RNA level of auxin responsive factors GmARFs and also
provided the new clues for investigating how the plant hormones control the progress of leaf senescence.
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Table 1 Primers used in this paper

Primer name

(5'-3") Primer sequence (5'-3")

Application

qGmMIR160A
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qGmARF10-R1
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qGmARF17-R
GmMIR160A-OX-F
GmMIR160A-OX-R
GmMIR160A-TF
GmMIR160A-TR
qGmCYSPI-F
qGmCYSP1-R
qMIR156b
qACT2/7-F
qACT2/7-R

TGCCTGGCTCCCTGTATGCCA
GACTCGAGTCGACATCGATTTTTTTTTTTTTTTTT
AGATGCTAATATGAACTGAAAATTCC
AAGAATAGCAAACTCGCTCGTG
GGAAAAAGGTGGAGGATAAAGAG
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TCCTTTGCAACATCCTCCCTC
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TGACAGAAGAGAGAGAGCACA

CTTCCCTCAGCA CCTTCCAA

GGTCCAGCTTTCA CACTCCAT

MircoRNA,RT
Mirco RNA,RT
qRT-PCR,163bp
qRT-PCR,163bp
qRT-PCR.121bp
qRT-PCR.121bp
qRT-PCR,109bp
qRT-PCR,109bp

Vector construction
Vector construction
Transgenic identify
Transgenic identify
qRT-PCR
qRT-PCR
Internal control
Internal control

Internal control

XA
RB Spel ol LB
|_35S GVG Ter 358 HPT Ter 6XGAL4>M//?760/4 Ter
1 T-DNA GVG  DNA 358 . GmMIR160A
Spel  Xho 6X GALA . HPT. ; LB. ; RB. .

Fig. 1 Diagram of T-DNA containing chemical-induced expression cassette

DNA fragments encoding the chimeric

transcription factor GVG were placed between the cauliflower mosaic virus 35S promoter and the terminal sequence. GmMIR160A

fragment was introduced into pTM-1 with two restriction enzymes Spel and Xhol and was preceded by a promoter containing

six copies of the GAL4. HPT. Hygromycin antibiotic; LB. Left border; RB. Right border.
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Fig. 6  Over-expression of GmMIR160A by spraying
DEX on transgenic leaves The first trifoliate leaves expanding
for 20 d from different transgenic lines (OX-3, OX-7 and OX-8)
were spayed with DEX (10 pmol « L) or solution without DEX for
8 d and then prepared for qRT-PCR assays. OX-C/T-20 d indicates
that the trifoliate leaves expand for 20 d before treatment; OX-C-28 d
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DEX (10 pmol « L) for 8 d.
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