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Sphingolipids metabolism regulates plant growth and development
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Abstract Sphingolipids are essential components of plant biomembrane system with their structure and con-
tent varying significantly across different plant cells and tissues. They also function as intracellular signaling
molecules, participating in the regulation of processes such as programmed cell death, stomatal open and clo-
sure, root growth, pollen development, plant morphogenesis, and fruit ripening and shedding. Disruptions in
sphingolipid metabolism result in the accumulation of substrates or products, leading to abnormal plant devel-
opment. Currently, research on sphingolipids in plants primarily evaluates mutant phenotype and changes of
sphingolipids content. However, there are significant research gaps due to a lack of precise regulatory net-
works. This review summarized sphingolipids involved in plant sphingolipid metabolism and their related en-
zyme. It also discussed the mutant phenotype of sphingolipid metabolism related genes and the possible causes
of the mutant phenotype.
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Fig. 1  The basic structure of sphingolipids in plants
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Fig.2  Sphingolipids metabolism pathways in plants
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S A Ty 22 S R At ) Tt ik % 7% 1 (serine
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glucuronosyl transferase 1, TPUT1 ) ¥ — 43 T %
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TR AR 8 o W SR U R Ao 22 It e H S Bl e %
fiff 1 ( GIPC mannosyl transferase 1, GMT1) , % H &
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sitol-phosphoryl-ceramide transferase 1, GINT1 ) 7¢
R L P TR ot 28 Tt fe vh 5 — 1> N- T 5 %
B 3, I GleN (Ac) -GIPCs'™ 5 GONST
172 KL, B3z N- 2 T o 7 W P o ik ) e J A 1
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il ( elucosylceramidase, GCD) , #AFGSTH 4 ~H
N2 GCD [ 5 Y H& B, 73 5l & At5g49900
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Ve 7 A 10T, T2 T R0 e JTL s 0 2 Aot 22 T P 4y
JUE A 18 3% AP 1 %o <L el e O T L ) 9
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NG T IR 22 It i 1) T AR, e 2 SR A
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iR B AR e R AT R R L
AT B, ALY Jo B % 8 (flippases ) B 24 2
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Fig.3  Sphingolipids homeostasis regulation modelin plants
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Fig.4  Sphingolipids regulate the growth and development of Arabidopsis thaliana
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