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Progranulin A-mediated MET Signaling Is Essential for Liver Morphogenesis
in Zebrafish

Yen-Hsing Li*2, Wangta Liu:, Ya-Wen Litand Jen-Leih
Wu:2

1. Institute of Cellular and Organismic Biology, Academia Sinica, Taiwan

2. Molecular and Biological Agricultural Sciences Program, Taiwan InternationalGraduate Program, Academia Sinica, Taiwan

Abstract

The mechanism that regulates embryonic liver morphogenesis remains elusive. Progranulin
(PGRN) is postulated to play a critical role in regulating pathological liver growth. Nevertheless,
the exact regulatory mechanism of PGRN in relation to its functional role in embryonic liver
development remains to be elucidated. In our study, the knockdown of progranulin A (GrnA), an
orthologue of mammalian PGRN, using antisense morpholinos resulted in impaired liver
morphogenesis in zebrafish (Danio rerio). The vital role of GrnA in hepatic outgrowth and not in
liver bud formation was further confirmed using whole-mount in situ hybridization markers. In
addition, a GrnA deficiency was also found to be associated with the deregulation of MET
related genes in the neonatal liver using a microarray analysis. In contrast, the decrease in liver
size that was observed in grnA morphants was avoided when ectopic MET expression was
produced by co-injecting met mRNA and grnA morpholinos. This phenomenon suggests that
GrnA might play a role in liver growth regulation via MET signaling. Furthermore, our study has
shown that GrnA positively modulates hepatic MET expression both in vivo and in vitro.
Therefore, our data have indicated that GrnA plays a vital role in embryonic liver morphogenesis
in zebrafish. MicroRNA is the regulatory mechanism for fine-tuning of gene expression.
Perspectively, the upstream regulatory mechanism of GrnA by the microRNA is our major
interest.
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