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PIWI RNAs tackle transposons to safeguard fertility across the animal kingdom

CTGTTTCA
T

RNA Polymerase II
Cap

U

Nucleus

Promoter

TF-1TF-2

U
piRNA precursor 

U mature piRNA
PIWI

Cap

Removing cap Trimming tail

Transcription factors

How are piRNAs made?

PIWI + piRNA
P granule

transposon
mRNA

normal
localization

mislocalized

destroyed by PIWI

escapes from PIWI

Where do piRNAs function?
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Identify a new transcription factor in piRNA pathway
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PNLDC1 plays a key role in trimming the 3′ end of 
pre-piRNAs, which is a crucial step in their 
maturation.  When the Pnldc1 gene is mutated in 
mice, it causes a buildup of unprocessed piRNAs, 
leading to fewer mature piRNAs in the testes. This 
results in a failure to silence transposons and 
disrupts the process of sperm development.
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PIWI fused to Green Fluorescent Protein

Human Relevance

C. elegans eggd-1 is similar to the 
human genes tdrd5 and tdrd7.  
Mutations in tdrd5 and tdrd7 in patients 
have been identified to cause male 
infertilty. Additionally tdrd7 mutations 
can cause pediatric cataracts and 
glaucoma. 

PIWI-interacting RNA, or piRNA, is 
a class of small non-coding RNA 
molecules, typically 21 to 32 nucle-
otides in length, that play a key role 
in silencing transposable elements 
(TEs) and maintaining genome in-
tegrity in animal germline cells 
(sperm and egg cells). They are 
named after their association with 
PIWI proteins, a subfamily of Argo-
naute proteins.

What are piRNAs?

How do piRNAs work?

Animal model: 
Caenorhabditis elegans

Advantage: 

How are piRNAs degraded?
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piRNAs bind to PIWI protein

Silence transposons and 
protecting germline integrity

Transposon RNA

RESEARCH AREAS:

1. Simple and well-characterized organism
2. Short lifespan and rapid reproduction
3. Transparent body
4. Powerful genetic manipulation tools
5. Conserved piRNA pathway
6. Inexpensive and easy to maintain

Frontiers in Neuroscience 15 (2021): 771687.

Processing defect: Mislocalization: 
Schematic of the adult hermaphrodite germline

piRNAs are degraded by DISL-2 RNA 
exonuclease
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piRNA decay and DISL-2 in humans : 
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The function of piRNA decay in animals is not yet 
known. Yet, studying piRNA decay in worms may lead 
to insights into human fertility diseases. Additionally, 
humans with mutations in DIS3L2 (DISL-2 ortholog) 
experience Perlmans syndrome. Thus, studying 
DISL-2 in worms can help yeild insight into the 
pathogenesis of this disease. 

Tang lab website: 
Department of Biological Chemistry and Pharmacology, The Center for RNA Biology, The Ohio State University


