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DNAmodifications suchasmethylationserve

as epigenetic markers that influence gene

expression and function. The importance of

similarmodifications inRNA is gaining appre-

ciation, leading to the emergence of epitran-

scriptomic analyses. RNA modifications

appear to be a general feature of eukaryotes

and are best understood in mammals, where

reversiblemRNAmethylation isnowknownto

regulate processes ranging from cell fate

transition to stress responses (reviewed in

Zhao et al., 2017). Methylation of mRNA—

and other types of RNA—is also present in

plants. In a recent epitranscriptomics study,

David et al. (2017) cataloged over 1000 sites

of cytosine methylation (m5C) in the Arabi-

dopsis thaliana transcriptome. In mammals,

N6-methyladenosine (m6A) is the most com-

mon modification of mRNA (see figure). The

m6A mark is reversible: It can be placed (or

“written”) by a methylation complex made of

several subunits and “erased” by demethy-

lases.So-called “readers” interpret themarks

and transduce them into downstream effects

via alterations in RNA splicing, maturation,

translation, and degradation.

The first plant homolog of an m6A eraser

was recently reported: Arabidopsis ALKBH9B,

a homolog of the human m6A demethylase

ALKBH5, has m6A demethylase activity and

is involved in defense against viral infection

(Martı́nez-Pérez et al., 2017). Now, Duan

et al. (2017) report that another m6A demeth-

ylasefunctionsintheregulationoffloweringtime.

Among five orthologs of humanALKBH5 in

Arabidopsis, Duan and coworkers found that

ALKBH10B had the most abundant tran-

scripts in flowers and was expressed in

most tissues tested. When ALKBH10B was

expressed inNicotiana benthamiana, the pu-

rified protein showedm6A demethylation ac-

tivity thatwasdependentonthepresence two

conserved iron(II) binding residues. Similar

to human ALKBH5, ALKBH10B had greater

activity with a nonstructured RNA (or single-

stranded RNA) substrate than with a stem-

loop structured substrate in vitro.

The alkbh10b-1 mutant had higher

levels of m6A-modified mRNA in both re-

productive and vegetative organs, and

overexpression of ALKBH10B in wild-

type plants decreasedm6A levels, estab-

lishing that ALKBH10B indeed functions

as an RNA demethylase in vivo. The au-

thors further showed that this activity was

specific for m6A in mRNA.

Notably, the alkbh10b-1 mutant exhibited

late flowering, while the overexpression line

flowered early (see figure). Duan et al. found

that ALKBH10B activity enhanced the tran-

script accumulation of the flowering pro-

moter FT and that FT mRNA had a higher

level of m6A in the mutant than in the wild

type. The FT regulators SPL3 and SPL9 also

had lower transcript levels and higher m6A

levels in the alkbh10b-1mutant. Furthermore,

Duan et al. showed that ALKBH10B directly

interacted with FT, SPL3, and SPL9 tran-

scripts. Demethylation decreased the degra-

dation of these transcripts, again similar to its

effects on human mRNA.

Finally, Duan et al. examined global

ALKBH10B-mediated demethylation, iden-

tifying 1276 sites in 1190 genes with greater

m6A levels in the mutant compared with the

wild type. Their work thus provides a solid

foundation for understanding the roles of

m6A-type methylation and demethylation in

plants, which appears to share fundamental

characteristics with that in mammals. In ad-

dition, it is clear thatmodels for the regulation

of flowering timemust be updated to include

posttranscriptional control of multiple tran-

scripts via m6A marks.

ALKBH10B demethylatesm6A and regulates flowering time.N6-methyladenosine and adenosine residues in RNA (left). Number of leaves produced before flowering

in the wild type compared with the albkbh10b-1 mutant and ALKBH10B overexpression line (right). (Adapted from Duan et al. [2017], Figures 2A and 4C.)
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