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Effect of Sucrose on Cell Cycle Process

ZHOU Kangdi'?, MAGEZI Joshua®, HE Wenchong'?, MA Wei'*

(‘Science Center for Future Foods, Jiangnan University, Wuxi 214122, China;
2School of Biotechnology, Jiangnan University, Wuxi 214122, China)

Abstract The growth of roots is achieved by cell proliferation and cell elongation, both of which are di-
rectly or indirectly regulated by cell cycle. Previous studies have shown that the lack of sucrose will affect the cell
proliferation and cell elongation of Arabidopsis tap roots, and have a certain impact on the cell cycle. In this study,
the growth differences of Arabidopsis seedlings under the conditions of 1% sucrose and no sucrose were analyzed,
and the proliferation ability of root tips was indicated by EdU (5-ethynyl-2-deoxyuridine) staining, and the cell
types were further detected by flow cytometry. The results showed that sucrose regulated the proliferation of Arabi-
dopsis root tip cells, and sucrose was a signal to activate cell proliferation. When sucrose is deficient, the S phase of
root tip cells is shortened, the proportion of G, phase cells is obviously increased, and the ability of nuclear replica-
tion is decreased, which affects cell proliferation and cell elongation. This study proves that sucrose affects the G;-S
phase transition and the ability of nuclear replication in the cell cycle of root tip, and then regulates cell prolifera-
tion and cell elongation, which provides further understanding for the regulation of root tip growth.
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A: SHRIS—F;FR AL L 7TRANTIR I U I 4 i BRI KE (=3, BAEEHI5HLIH). B: EAUMRICIRAR I FER K. C: B4 ES A
10 pmol/L EAURIR:FF: % 720 min/&, [l A #E LA BAU(ZL 1) CalcoflourHs (4% 1) L X PIH ( (R JEIR), D: M2 2E X EdURIC 4
Ha & (n=3). E: HI5 X EAUSB NI A (n=3). ***P<0.001,

A: the average length of taproot of Arabidopsis seedlings on S+ and S— media for 7 days and 11 days (n=3, 15 seedlings per replicate). B: schematic
diagram of root tip labeling process by EdU. C: after the seedlings were incubated in a culture medium containing 10 pmol/L EdU for 20 min, they were
fixed and treated to detect EQU (red), Calcoflour staining (green) and PI staining (not shown). D: number of EdU labeled cells in apical meristem (n=3).
E: the frequency of EdU incorporation into the nucleus in apical meristem (n=3). ***P<0.001.
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Fig.1 Effects of sucrose on taproot length and S-phase entry of apical meristem
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YN AZ K EE S EAU ARG (7] 2 [A)fF BR 2B (n=3). *P<0.05, **P<0.01, ***P<0.001
A: the seedlings were incubated in a culture medium containing 10 umol/L EdU for 270 min, 360 min and 460 min, then fixed and treated to detect

EdU (red), Calcoflour staining (green) and PI staining (not shown). B: number of EdU labeled cells in apical meristem (n=3). C: the frequency of EdU

incorporation into the nucleus in apical meristem (7=3). D,E: under the conditions of S+ and S—, the function diagram between the frequency of EdU
incorporation into the nucleus and the labeling time of EAU (n=3). *P<0.05, **P<0.01, ***P<0.001 .
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Fig.2 Effects of sucrose on cell cycle and S-phase duration of root tip cells
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A. D: SHRIS-Z6AF R 14, LAFSC-HOSREZH /N I AAHR, LLSSC-H(S N4 52 2 T2 8 ) AL Rl HE U2 B 4 Je, R S Al 73 9 . B
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M. G: SHRAIS-ZKFF, 2C. 4C. 8CHIT6CHIZNME & LLRIFIRIE (1=3). n.s.: P>0.05; *P<0.05, ***P<0.001.

A,D: under the conditions of S+ and S—, a two-parameter two-dimensional diagram is made with FSC-H (reaction cell size) as the abscissa and SSC-
H (reaction cell complexity) as the ordinate to separate the sample cell groups. B,E: under the conditions of S+ and S—, a histogram is made with FSC-
H as abscissa and SSC-H as ordinateof root tip. Select the gating area by adjusting the position of the dotted line to exclude the background signal.
The four strong regions represent 2C, 4C, 8C and 16C respectively from bottom to top. C,F: under the conditions of S+ and S—, the four main peaks of
fluorescence signal histogram of root tip come from cells with ploidy levels of 2C, 4C, 8C and 16C respectively. G: histogram of cell proportion of 2C,
4C, 8C and 16C under S+ and S— conditions (n=3). n.s.: P>0.05; *P<0.05, ***P<0.001.

[E3 FERHERT TR AT
Fig.3 Effect of sucrose on ploidy of root tip cells
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