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Figure 3. Possible role of ARS2 in MSUD
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Single-stranded aberrant RNA (aRNA; blue) is synthesized from an unpaired DNA and (A) 
subsequently exported to the perinuclear region, where it is turned into double strands by SAD-1 
RdRP and SAD-3 helicase.5-6 (B) DCL-1 Dicer processes the dsRNA into siRNAs,7 (C) which 
(with the help of QIP exonuclease) become single-stranded (green) and (D) are utilized by SMS-2 
Argonaute to target homologous mRNAs (purple).8-9 SAD-2, a presumptive scaffold protein, holds 
these silencing factors in the perinuclear region.10 ARS2, along with CBC (CBP20/80) and SAD-8, 
may pass an exported mRNA to SMS-2 Argonaute.
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Abstract
The presence of an extra DNA segment is often an indication of a virus or 
transposon on the move.  In Neurospora crassa (orange bread mold), several 
surveillance mechanisms are maintained to keep these selfish elements at bay.  
One of these defense mechanisms is called meiotic silencing by unpaired 
DNA (MSUD), which silences any gene not having a pairing partner during 
meiosis.1 MSUD utilizes common RNA interference factors, such as Dicer 
and Argonaute, to suppress the expression of its targets.2 In eukaryotes, an 
mRNA transcript is typically bound at the 5′ cap by the cap-binding complex 
(CBC), which assists in its nuclear export.  Recently, we discovered that CBC 
mediates MSUD, possibly by helping to bring targeted mRNAs to Argonaute
for destruction.3 Here, we explore the functional and mechanistic roles of 
ARS2, a CBC cofactor.  ARS2 interacts with CBC and contributes to both 
sexual and asexual cycles. 
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Figure 1Figure 1. ARS2 localizes predominantly in the 
nucleus and interacts with a CBC component

Figure 2. ars2 mutant characterization
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Results and discussions

• Crosses lacking CBC/ARS2 are MSUD-deficient.

• ARS2 localizes predominantly in the nucleus and interacts 
with cap-binding protein CBP20, a component of CBC. 

• The loss of ars2 leads to a reduction in vegetative growth 
and sexual reproduction.

• ARS2 may help recruit SAD-8 (nuclear cap-binding protein 
3) to CBC.11 The resulting complex may then deliver an 
exported mRNA to Argonaute.

ARS2 (arsenite resistance protein 2) localizes predominantly in the nucleus and 
interacts with CBP20.  (A) ARS2 tagged with mCherry exhibits nuclear localization 
as it overlaps DAPI staining of the prophase I nucleus in an ascus (spore sac).  (B) 
Bimolecular fluorescence complementation (BiFC) is based on the reconstitution of 
the yellow fluorescent protein (YFP), when its nonfluorescing halves are brought 
within proximity of one another by the association of two interacting proteins.  We 
have adopted the BiFC technology for use in Neurospora.4 (C) ARS2 and CBP20 
were tagged with C- and N-terminal halves of YFP, respectively, and the 
fluorescence signal reveals that the two proteins have interaction.  Bar, 5 µm.  
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ARS2 is important for both sexual and asexual phases. (A) ARS2-deficient crosses 
exhibit a considerable reduction in ascospore (sexual spore) production. 
(B) The ars-2 deletion leads to a slower growth rate. + = wild type at ars2.
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