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The Metabolism and Function of Homogalacturonan in Plant Cell Wall
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*Key Laboratory of Horticultural Plant Growth, Development and Quality Improvement,
Ministry of Agriculture, Hangzhou 310029, China)

Abstract  Pectin, as an important component of the cell wall polysaccharides, is essential for normal growth
and development of plants. In the primary cell wall, one of the main component of pectin is homogalacturonan
(HG), a homopolymer of a-1,4-linked a-D-galacturonic acid residues. The biosynthesis and degradation of HG
are involved in the metabolism of polysaccharides in the wall and have an effect on the structures and functions of
cell walls. Meanwhile, the precise regulation of its demethyl esterification plays an important role in the growth
and development of plants, so do the signal transduction pathways related to wall-associated kinases (WAKSs) and
mitogen-activated protein kinases (MAPKs) participated by HG. This paper mainly summarizes the recent research
on the biosynthesis, degration and cyclic utilization as well as the roles of HG in plant cell walls.
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JHON TN RN B4 11822 AP R < U AN 7 6 = 1 ]
AHEAE FHAEN A0 40 0 00) A0 o B = A — b 21 kg
BT (B, ez PeFgE R R, 15
M BE K, B X R Rl T A A
FH B A0 3 i (extracellular matrix, ECM)2#,

PCW: ¥/, He: 2145, Ce: £T4E 5, Pe: UK GA: /R AR
A5 PM: 4l Ve: /Nif; Cy: 41 )ik

PCW: primary cell wall; He: hemicellulose; Ce: cellulose; Pe: pectin;
GA: golgi apparatus; PM: plasma membrane; Ve: vesicles; Cy:
cytoplasm.

Bl EYYE R EMARESE T 1111220
Fig.1 Structure of plant primary cell wall (modified from
reference [11])
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Nu: nucleus; ER: endoplasmic reticulum; GA: golgi apparatus; Rh I: rhamnogalacturonan I; Rh II: rhamnogalacturonan II; Ho: homogalacturonan; Ar:
arabinan; Ol: oligogalacturonide; WAKs: wall-associated kinases; MAPKKK: mitogen-activated protein kinase kinase kinases; MAPKK: mitogen-
activated protein kinase kinases; MAPK3: mitogen-activated protein kinase 3; MAPK6: mitogen-activated protein kinase 6; OE: osmotic equilibrium;
SR: stress response; CWR: cell wall remodeling.
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Fig.2 The regulation of cell wall induced by the interaction of pectin and wall-associated kinases
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