
IN BRIEF

A Domain in the bHLH Transcription Factor DYT1 Is Critical for
Anther Development OPEN

Stamen primordia transform into slender

filaments bearing pollen-laden anthers in

a series ofwell-defined developmental steps

(Goldberg et al., 1993; Scott et al., 2004).

Duringantherstages1-7, anthermorphology

is established, cell specification and differ-

entiation occur, andmicrosporemother cells

undergo meiosis (Sanders et al., 1999). At

anther stages 8-14, pollen grains differenti-

ate, filaments extend (raising anthers to op-

timal heights), andanthersdehisce, releasing

their masses of genome dispersal units.

The basic helix-loop-helix (bHLH) tran-

scription factor DYSFUNCTIONAL TAPE-

TUM1 (DYT1), which is regarded as a

gatekeeper transcription factor in tapetal

development inArabidopsis thaliana (Zhang

et al., 2006;Guet al., 2014), regulates;1000

anther-expressed genes (Feng et al., 2012),

around a quarter of which are thought to be

affected by feed-forward regulatory loops

between DYT1 and three downstreambHLH

transcription factors (bHLH010, bHLH089,

and bHLH091; Zhu et al., 2015).

Now,Cui et al. (2016) have examined the

mechanism bywhich DYT1 operates during

anther development. Using an enhanced

YFP (EYFP)-DYT1 fusion, the authors showed

that the subcellular distribution of DYT1 is

temporally regulated in tapetal cells; DYT1

occurs in both the cytoplasmandnucleus at

anther stage 5, but only in the nucleus at

anther stages 6 and 7. A yeast two-hybrid

screen using DYT1 as bait detected clones

encoding 143 candidate DYT1-interacting

proteins. Bimolecular fluorescence com-

plementation (BiFC) analysis coupled with

fluorescence microscopy analysis showed

that DYT1 forms heterodimers with several

of these candidates (including bHLH010,

bHLH089, and bHLH091) specifically in

the nucleus, whereas DYT1 homodimers

occur mainly in the cytoplasm (see figure).

Thus, heterodimer formation appears to di-

rect the stage-specific distribution of DYT1.

Secondary structure analysis of the

C-terminal region of DYT1 revealed a pre-

dicted bbabba fold, which the authors

named the BIF (bHLH protein interaction

and function) domain. Further investigation

showed that this domain is conserved in

a subset of the large bHLH family, includ-

ing the DYT1 interactors, and is required

for DYT1 dimerization, nuclear localization,

and transcriptional activation activity. Even

though chimeric proteins in which the BIF

domain of DYT1 was replaced with that of

bHLH010 localized to thenucleus, they failed

torescuethephenotypeofadyt1nullmutant,

indicating that the BIF domains of different

bHLH proteins are functionally distinct.

These findings suggest that a series of

bHLH factors downstream of DYT1 en-

hance DYT1 activity by promoting its local-

ization to the nucleus, where it activates the

expression of the myriad of genes required

for anther development and further that the

nuclear localization of DYT1 depends on its

BIF domain. Thus, this work reveals a posi-

tive feedback regulatory loop in the com-

plex transcriptional network governing anther

development.
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