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Abstract:Plant stem cells are cell populations with self-renewal and multi-directional differentiation potential in

plants, which are mainly located in stem cell niches of shoot apical meristem, root apical meristem and vascular

1011



L T E MO AR A S32 Mt 3%

cambium. Stem cells in the vascular cambium can regulate the secondary growth of plants and are the source of tree
growth and wood formation. The transcription factor HAIRYMERISTEM ( HAM ) gene in the GRAS family is a
key regulator of meristem development and stem cell homeostasis. MicroRNAs ( miRNAs ) are a class of non-
coding small RNAs that are widely present in eukaryotes. They regulate the expression of target genes by cutting
or inhibiting translation, and play an important regulatory role in plant growth and development and response to
stress.Four members of the HAM subfamily ( AtHAM1 ~ AtHAM4 ) have been identified in Arabidopsis thaliana.
Among them, AtHAM1, AtHAM2 and AtHAM3 belong to the same group, all of which contain conserved
microRNA170 / 171 binding sites and are negatively regulated by 21-nt miR170 / 171 family microRNAs, while
AtHAM4 belongs to different groups and lacks conserved miR170 / 171 target sites. Overexpression of miR171 in
Arabidopsis resulted in defects in the initiation and maintenance of stem tip stem cells, disordered meristem
structure, and reduced shoot tip branches. These phenotypes are similar to the phenotypes of ham 1ham2ham3 triple
or hamlham?2 double function deletion mutants. The silencing mutation of miR171 binding site in AtHAM gene
resulted in its inability to be cleaved by miR171. The mRNA produced by these mutant HAM genes could not be
recognized by miR171, but the amino acid sequence of the encoded protein was unchanged. When miR171-
insensitive AtHAMI1 is specifically expressed in the epidermis, it will lead to a decrease in CLV3 expression in the
epidermis and abnormal meristem development. In this study, according to the amino acid sequence information of
8 poplar HAM genes in the existing literature, the NCBI database sequence alignment showed that the N-terminus
of the 8 poplar HAM proteins was not conserved, while the C-terminus was relatively conserved, and all contained
GRAS family-specific domains. After comparing with the amino acid sequence of Arabidopsis thaliana HAM
subfamily, the PtHAM gene of poplar with the highest homology with AtHAM1 was selected. The cDNA of ' 84K
" poplar was used as a template, and the target gene fragment was obtained by PCR amplification with reference to
the genome sequence information of poplar. PtHAM was predicted by Cell-PLoc2.0 online software and the results
showed that PtHAM was located in the nucleus.In this study, green fluorescent protein was used as a reporter gene,
and a fusion expression vector was constructed by Gateway technology. The expression vector was introduced into
N.benthamiana mesophyll protoplasts by Agrobacterium GV3101-mediated transformation for subcellular
localization. In addition, this study used the online tool psRNATarget to predict whether PtHAM has a binding site
for ptc-miR171. The results showed that ptc-miR171 c, ptc-miR171 d, ptc-miR171 k and PtHAM matched best. In
the complementary region of the second to twenty-first nucleotides, they were completely complementary to
PtHAM, and mismatched at the first base. Comprehensive analysis showed that PtHAM has a binding site for ptc-
miR171, and it is speculated that it is regulated by ptc-miR171.
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