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material remobilization in cereals

YLSJ\U.&» Lb).,\.oau ‘\Q\J.’ dz—b— oA ) Lwlg.,\:&w u"’L&
Saidi A", Hajibarat Z*, Ghaffari M R?

q)b.@_? ‘M J\A-é.w ol.<..i.3|: ‘65}5}&5}”3 L;“.w.:) ﬁjlﬁ oIS ls LJAL.:f 5))[..9 o) 9 f}lﬁ Uﬁ—\
ol
g‘_gjjjj.\g.»):.» Kia }}_! ‘L;)'))L:S CJJ: E) JLJJAT QLL-DU:“ 5 JLA)LM: L W’ « L;.»L,.L S ) v@’!—’ -y
Olalg S
1. Department of Plant Sciences and Biotechnology, Faculty of Life Sciences and
Biotechnology, Shahid Beheshti University, Tehran, Iran
2. Department of Systems and Synthetic Biology, Agricultural Biotechnology Research
Institute of Iran (ABRII), Agricultural Research, Education and Extension Organization
(AREEO), Karaj, Iran
abbas.saidi@gmail.com : S s 2SI Gy (DL J st ok 55 %

QA OVALSE IR ISR SRV AL ST IS

S99 ole o
4ol |2 93 dles
) (o § S qwNigo
2> ISSN 2588-5073
S5 21 ISSN 2588-5081
16+ Obuslig sl ) o lad )+ 0393
VeA-1Y o dxio

https://dorl.net/dor/20.1001.1.25885073.
1400.10.1.10.0

DOR:20.1001.1.25885073.1400.10.1.10.0

Genetic Engineering and Biosafety
Journal
Volume 10, Number 1
2021

http://gebsj.ir/

https://ecc.isc.ac/showJournal/23064

ouuS>

SHIS slaejly
4 dilg 45 WS oo ool ) pd (S S b dblio (gl AlSe Sl 3 Olals

G Shudg i ducme JESI 21390 By ol 31 (O Cawl D3l ol Ad) § g5
Q10 O35 9 Gl (R e @l Olgie 4 Wilgi 0 & Sl i cod Ble ST 5o ek
35Kkos 4 ol Gt b GBS (2 fogs I (R (i S bl (KiS S My 3
IR Ol 4 (KiS G5 (ol g oogdle o o HI B8 B o 1) (Giigles OV game
b 9 gl ¢ S @lo Wlgi (g0 Lyiead 0391 Ol Wy Al B 50 (ol oliis” dguce Jolgs
33105 1T ol 059990 30 Sl § S gw 9 by ¢ cdomdd 33 § b oS 439y OAD 4 §
O3 Ol oeed § GolSlo 9 (5990 90 Dl ekl ile (K @ Gl S 9 Sl Ol
S 5 gl Sl [y Sl oS il Sge 9 OG0 gR Fiw (KiS 4 Pyl Sl
G5 O Ol Ol il Jold 45 ool OME &5 g (G am 90 & gud sl (KiS is o JIWb
310K Wl O59 5 3 oliul 17 g 415 5 Khos 9 410 gy Ol 5 Cole 95 9 059
P @y 9 EIS el 90095 o yud PB ST 50 39290 0395 (I (il ST Cyien
Jolb huzme Jolge 9 AU SBOGorsn 1T Lo Db 4 (S D90 BT 3 (S g W9
sl Wilg (0 U395 Lo T (K i Ll g 50 L el e U39 09 (D 5O
Rl 00 298 & 9 S 4 PR Sl 53 9 390 41D 4 Bl 9 5 p 31 B39 S dueme (2l
4 3505 50 (S g T 4 15 58 (O S g s 38 LSS SO 45 Wb 018 UL Ul
Oy Gl Joko S N95 35 (WRKY NAC) (w9395 SbrgaC 9 (3159 5) (s 5

S o Ol

‘J)bu()b.,\,:ﬁfjs
OS5 5
S


https://dorl.net/dor/20.1001.1.25885073.1400.10.1.10.0
https://dorl.net/dor/20.1001.1.25885073.1400.10.1.10.0
http://gebsj.ir/
https://ecc.isc.ac/showJournal/23064
https://dor.isc.ac/dor/20.1001.1.25885073.1400.10.1.10.0
https://gebsj.ir/article-1-388-en.html

[ Downloaded from gebsg.ir on 2025-11-04 ]

[ DOR: 20.1001.1.25885073.1400.10.1.10.0]

wedlEl 5 dshe g0 53 SE2 iS5 5D RIBCOVIPRERIN

Genetic Engineering and Biosafety Journal
Volume 10, Number 1, 2021

Abstract

Plants utilize different strategies to combat abiotic stress, depending on the species and growth stage. One
of these strategies is to increase the remobilization of water-soluble carbohydrates (WSC) under stress,
which can be important sources of carbon to fill the grain in response to drought stress. Drought is one of
the most important abiotic stresses affecting yield of agricultural products. In addition, drought stress is
one of the main limiting factors in plant growth, it can also prevent respiration, photosynthesis and
opening and closing of plant stomata. As a result, it affects the growth and physiological metabolism of
the plant. In response to drought stress, plants activate drought response mechanisms such as
morphological and structural changes as well as the expression of responsive-drought genes, the synthesis
of hormones and osmotic regulators to reduce drought stress. Drought initiates the senescence of cereal
leaves, including changes in the expression of thousands of genes that ultimately affect grain protein
content, grain yield, and nitrogen utilization efficiency. Also, under drought stress, soil nitrogen
availability is reduced causing initiation and acceleration of the leaves senescence. Leaf senescence is
strongly influenced by plant hormones and environmental factors including the availability of nitrogen.
During maturity or drought stress, reduced nitrogen uptake can cause nitrogen to be redistributed from
leaves and stems to seeds, eventually leading to leaf senescence. Under these conditions, genes involved
in the fructan biosynthesis pathway and in chloroplast degradation and proteases show increased
expression. For example, genes involved in protein degradation (proteases) and transcription factors
(NAC, WRKY) are expressed in the process of cells senescence. In this paper, it was shown that the
genes involved in the fructan biosynthesis pathway, chloroplast degradation, protein degradation
(proteases), and transcription factors (NAC, WRKY) during the aging process show increased expression.

Keywords: Drought, Fructan biosynthesis, Grain filling, Soluble carbohydrates.
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Fig 1. Schematic diagram showing integrative effects of stay-green and terminal senescence traits in plants. Extended stay-green trait
provides sufficient photosynthate available as transportable sugar (orange arrows) for floral development during grain filling. Conversely,
initiation of terminal senescence after seed set provides additional nutrient supply (brown arrows) to the developing grains. An unknown
signaling component from the floral organ (blue arrows) is thought to initiate the senescence process in leaves.
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Fig 2. Functional and regulatory proteins involved in response to drought stress.
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Table 1. Genes and proteins involved in leaf senescence.

Lo o g5 Slasie

RETPUSEL

]

S ap S HVSAG12 cysteine protease (Hollmann et al.2014)
Subtilase Subtilases (Hollmann et al.2014)
UBC5 ubiquitin.E2 (Hollmann et al.2014)
RGLG2 ubiquitin.E3.RING (Hollmann et al.2014)
UBP5 ubiquitin.ubiquitin protease (Sultana et al.2021)
MYB MYB-related transcription factor family (Hollmann et al.2014)
HVNACO013 NAC domain transcription factor family (Hollmann et al.2014)
RNA s 555 odas HVWRKY12  WRKY domain transcription factor family (Sultana et al.2021)
I1AAL6 Aux/IAA family (Hollmann et al.2014)
AFO C2C2(zn) YABBY family (Sultana et al.2021)
HvVNAC001 NAC domain transcription factor family (Hollmann et al.2014)
G bl el s, SAGLA Blue copper-binding protein (membrane) (Miller et al.1999)
ACS6 ACC synthase (Miller et al.1999)
SAG21 Late embryogenesis-abundant gene (Miller et al.1999)
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