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Abstract

Clathrin-mediated endocytosis plays roles in the regulation of pollen tube growth; however, its

function in pollen development remains to be investigated. TML is one subunit of Arabidopsis TPLATE complex,

which is implicated in clathrin-mediated endocytosis. In this study, we created an Arabidopsis mutant of TML, tml-

3, by using CRISPR/Cas9 strategy, in which the pollen showed abnormal morphology and germination. 7ML was

expressed in the pollen from stage 11 and its protein was localized in plasma membrane in pollen from stage 12. The

expression of TML was enhanced accompanied with the development of pollen, which was correlated with the ratio of

the abortion pollen in the #ml-3/+ mutant. Furthermore, we found that the distribution and content of the polysaccha-

ride were changed in the mutant pollen, such as callose, pectin, and cellulose, which suggests that the TML-regulated

endocytosis is implicated in Arabidopsis pollen development by regulating polysaccharide accumulation.
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A: linkage map of AZXRCC3 and TML with the insertion sites of T-DNA in tm/-1, tml-2 and the inserted adenine in #ml-3; B: flanking sequences of the
inserted adenine in the wild type (WT) and #ml-3, the inserted adenine labeled by square; C: relative expression levels of TML and AtXRCC3 in tml-2/+
(Student’s t-test, *P<0.05; **P<0.01); D: the relative expression levels of TML and AtXRCC3 in tml-3/+ (Student’s #-test, ***P<0.001); E-G: pollen
grains of the WT and #ml-3/+ under SEM. Arrows indicate the abnormal pollen grains (Bars=20 um); H-J: germination of the pollen of the WT and
tml-3/+ (Bars=500 pum); K-M: pollen of the tm/-3/+ and pTML::TML-YFP/~ tml-3/-, and the germination ratio of pollen. Arrows indicated the comple-

mented pollen tubes (Bars=20 um).
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Fig.1 Analysis of #znl mutant and complement line
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A: floral organs of wild type at different stages; B: pollen grains of wild type at different stages with DAPI-staining; C: pollen grains of pTML::GUS at
different stages with GUS-staining; D: subcellular localization of TML-YFP (green signal) in pTML::TML-YFP pollen grains at different stages. The

red signals were the autofluorescence of the pollen wall; E: pollen grains of tm/-3/+ at different stages with Alexsander-staining. The numbers in (E)

indicated the abortive ratio of pollen. Bars=20 pm.
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Fig.2 Gene expression and subcellular localization of 7ML in pollen and analysis for the fertility of zml-3/+ pollen
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A: pollen grains at different stages staining with aniline blue (arrows indicate the pollen grains with abnormal callose); B: the statistics of pollen grains
after aniline blue staining (arrows indicate the pollen grains with abnormal pectin); C: pollen grains of WT and #m/-3/+ staining with Ruthenium Red; D:
pollen grains at different stages staining with S4B (arrows indicate the pollen grains with abnormal cellulose). Bars=20 um.
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Fig.3 Analysis of callose, pectin and cellulose in fml-3/+ pollen
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