PG R4 2024,52(6) : 29-36 Journal of Shanxi Agricultural Sciences

doi:10.3969/j.issn.1002-2481.2024.06.04

HERIESOBWRKYS50E R 5 R HEKZE /R0
B &, TE F2RE,HH X

(R K2 A A Bl 22 B, YL J5 B AT 210023)

B OB R R i A e R O R s 1 A 2 A R R 4 X 4 A BB TR BRI G SR IR
(Transcriptional factors, TFs) AHEY# E , b, 2% (Ethylene ET) Xt T 220 b . & 5 (Sorghum bi-
color L) WRKY % J% ¥ 5% Bl 7 SbWRKY50 /& & i {5 5 i& 42 h ¢ 8 & 5l & & A &% 3 (ETHYLENE
INSENSITIVE 3 EIN3) /Y H B2 $E 4% , G5 3 ] = S&nh i 2 & 0 SR, SOWRK Y50 76 [ [A] J2& 75 BE 6% 38 5 i 45 i
Fo B S AR L RAT SR R A . SCEE X SOWRK Y50 33 33k 5 5 114 ] 2 T HEAT 40 BT, 31 % SOWRK Y50 3%
23k e SRS AR R R AT SRR b B ARG I R SR R i EER O TR LA R SRR o Rk Rk A
E) [ 8K 45 1 T A 9K AT LA B 2% 1 9 6 3 s 8 B DG BRI SOSA G20 .ShSAG21 5 ShSAG39HF 1k 43 Mt & IR, 3 2 5t
HA Rk B SOWRK Y50 Rk b BB K TR AR . R SOWRK Y5038 i 41 il 5 2 H1 G 5 [H 38 M 4%
FREE . SOWRKYS50 5 F ik w5 AH b TRFAE RV g, A& 3 it BT TR D TR AR
B SOWRK Y50 i 33K v] DL s 3 (0 [ B ZE 2 o 28 1, SOWRK Y50 338 33k AN AN AT LLKE 27 /= 5t 4 2%, i BLAE
s 1 e A

KA E R SOWRKYS50; HA] ;i A 55 3%

HES %S S514 X EEARIRED A X EHES :1002-2481(2024)06-0029-08

Effects of SPWRKY50 Overexpression on the Growth of Sorghum in Field

CHEN Wei, WANG Yiting, LI Dongbao, YANG Wen
(School of Life Sciences, Nanjing University , Nanjing 210023, China)

Abstract: The onset of leaf senescence is governed by a complex regulatory network including environmental cues and
internal factors such as transcription factors(TFs) and phytohormones, in which ethylene(ET) is one key inducer. The TF
SOWRKY50 of WRKY family from Sorghum bicolor L.is a direct target of the key component ETHYLENE INSENSITIVE3
(EIN3) in ET signalling, functioning for leaf senescence repression. However, it remains unknown whether SOWRKY50 can
affect sorghum agronomic traits by regulating leaf senescence in the field. In this paper, field phenotypic analysis of SOWRKY50
overexpressing sorghum was conducted, and the chlorophyll content, fresh weight, dry weight, and ethylene synthesis rate of
SbWRKY50 overexpressing sorghum and wild—type sorghum were detected after dark treatment. The results found that
overexpressing plants could still delay sorghum senescence under natural field conditions. Expression analysis of senescence—
related genes SOSA G20, SbSAG21, and SHSAG39 revealed that the expression levels of these genes were significantly lower in
SbWRKY50 overexpressing sorghum than that of wild—type. The results showed that SOWRKY50 delayed sorghum senescence
by inhibiting the expression of senescence-related genes. Compared with wild-type, SOWRKY50 overexpressing sorghum was
greener, and chlorophyll content, fresh weight, and dry weight were significantly higher than those of wild—type. In conclusion,
SbWRKY 50 overexpression could not only delay sorghum senescence but also increase sorghum biomass.
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Tab.1 Primer sequence and usage
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Primer name
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CTTCAAGTGGCGCAAGTACG

ot

CRIRI ST SOWRK Y50 5k Fl % 3k &t

SbWRKY50-RT-F YENIE B P

SbWRKY50-RT-R TAGGTGGTGATGACGTAGCG PENE i PCRIAI 3T SOWRK Y50 J: [K 3R 35
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A. Analysis of SOWRKY42 and SOWRKYJ50 expression in natural senescent sorghum leaves in the field. Scale bar, 4 cm; B Analysis of
SOWRKY50 expression in different regions(from the tip to the base) of an individual sorghum leaf(70-day—old) from the field; C. Analysis of
SbWRKY42 expression in different regions(from the tip to the base) of an individual sorghum leaf(70-day-old) from the field; **. P<C0.01
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Fig.1 Regulation of leaf senescence by SbWRKY50 in the field
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A. The senescent phenotypes of 75 d wildtype and S6W50 OFE sorghum in the field; The red arrow represented the senescent sorghum leaves; B.
The percentage of green and yellow leaves of 75 d wildtype and SOW50 OE sorghum
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Fig.2 The senescent phenotypes and percentage of green and yellow leaves of 75 d
wildtype and SbW50 OE sorghum in the field
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A. Analysis of SOSAG20 expression of 120 d wildtype and SOWRKY50-OF sorghum in the field; B. Analysis of SbSAG21 expression of 120 d
wildtype and SOWRKY50-OF sorghum in the field; C. Analysis of SOSAG39 expression of 120 d wildtype and SOWRKY50-OF sorghum in the
field; **. P<<0.01
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Fig.3 Regulation of the expression of senescence—related genes by SbWRKY50
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A. The phenotypes of 30 d wildtype and S6W50 OFE sorghum after dark treatments; B. The chlorophyll content determination of 30 d wildtype and
SHbW50 OF sorghum after dark treatments; Ca. chlorophyll a; Cb. chlorophyll b; Ct. chlorophyll a and chlorophyll b; C. Determination of fresh
weight of 30 d wildtype and S6W50 OFE sorghum after dark treatments; D. Determination of dry weight of 30 d wildtype and S6W50 OE sorghum
after dark treatments; E. Determination of ethylene synthesis rate of 30 d wildtype and S6W50 OFE sorghum after dark treatments. * P < 0.05; **
P <C0.01
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Fig.4 Analysis of phenotype, biomass, and ethylene synthesis rate of SOWRKY50
overexpressing sorghum after dark treatment
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