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What are they?

P granules are the Caenorhabditis elegans ‘germ granules’, a class of perinuclear RNA
granules specific to the germline. The defining components of P granules are two classes of
RNA-binding proteins: the RGG-domain proteins, PGL-1 and PGL-3; and the DEAD-box
proteins, GLH-1-4 (also related to Drosophila \asa).

Why are they called P granules?

P granules get their name from the P lineage, the embryonic lineage that gives rise to the
germline. P granules segregate asymmetrically with the P lineage during embryogenesis and
are maintained in germ cells throughout life (except for mature sperm). P granules should
not be confused with P-bodies (also called processing bodies), a different class of RNA
granules present in all cells.

What holds P granules together?

What else

Like other RNA granules, P granules are not membrane bound. Granule assembly depends
on self-interaction domains in the PGL proteins, and the localization of P granules to nuclei
is promoted by FG repeats in the GLH proteins. Despite their structural role, PGL and GLH
proteins are highly mobile and readily exchange with the surrounding cytoplasm. When
pushed by a needle, P granules deform and “drip’ off (i.e. dissociate from) nuclei. In the P
lineage, P granules shrink, grow and fuse at each cell division. These properties have
suggested that P granules are liquid droplets, held together by low-affinity interactions that
cause P-granule proteins to undergo phase separation from the bulk cytoplasm.

is in P granules?

Because P granules sit on nuclear pores, most mRNAs transcribed in germ cells likely pass
through a P granule on their way to the cytoplasm. Consistent with a role in mRNA
surveillance, several members of the Argonaute family of RNA regulators are enriched in P
granules, including: CSR-1, which protects germline mRNAs from silencing; and PRG-1
and WAGO-1, which silence transposable elements and foreign genes. The Vasa-like protein
RDE-12 associates with WAGO-1 in P granules and is required for siRNA amplification,
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which has been proposed to occur in ‘mutator loci’ adjacent to the P granules. A link
between Vasa, Argonautes and the amplification of small RNAs has also been observed in
the perinuclear ‘nuage’ of Drosophila, suggesting a possible conserved role in the synthesis
of small RNAs.

What happens when you get rid of P granules?

Mutants that fail to partition P granules to the P lineage are viable and fertile, suggesting that
P granules are not essential to distinguish soma from germline in embryos. Mutations in
individual P-granule components lead to sterility at high temperature and impaired
translational control of at least some mRNAs. What happens when germ cells lack all P
granules, however, has been hard to determine due to functional redundancy among P-
granule components. A recent study found that simultaneous depletion of PGL-1, PGL3,
GLH-1 and GLH-4 gives rise to germ cells that occasionally express somatic markers and
form neurite-like extensions. An attractive possibility is that P granules preserve the
totipotency of the germline by silencing somatic differentiation programs until fertilization.
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Figurel. P granules
P granules (detected using the OIC1D4 antibody) in an adult hermaphrodite gonad. P

granules are perinuclear in germ cells in the pachytene and diplotene stages of meiosis and
become progressively more cytoplasmic in growing oocytes. The inset at top right shows
cytoplasmic P granules (detected with an anti-GLH-2 antibody) in an embryo in the first
mitotic prophase: these P granules are enriched on the posterior side. P granules are in green,
and DNA is in blue. Scale bar = 1 pm. (Image: Jennifer T. Wang.)
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