|

) <

The University of Osaka
Institutional Knowledge Archive

Tale Post-Golgi anterograde transport requires GARP-
dependent endosome-to-TGN retrograde transport

Author(s) |¥H, #t

Citation |KFRKZ, 2016, EHIHX

Version Type|VoR

URL https://doi.org/10.18910/56107

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



3
WmoOoxX N ®x o BEBF

K 4 ( H E )
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Glycosylphosphatidylinositol (GPI) anchoring of proteins is an evolutionarily conserved post—translational
modification. In mammalian cells, over 100 proteins are anchored by GPI to the cell surface. The biosynthesis
of GPI is carried out in the ER, generating precursor of GPI-anchored proteins. Precursors then undergo
structural remodeling of GPI to generate mature GPI-anchored proteins. The molecular mechanisms of the
post—Golgi transport of GPI-anchored proteins are not well understood. For example, whether GPI-anchored
proteins require transmembrane cargo receptors or not is still unresolved. To address these issue, I took
advantage of forward genetic screening using human haploid cell line, HAP1 cell, and identified subunits of
the Golgi—associated retrograde protein (GARP) complex, a tethering factor involved in endosome—to—TGN
retrograde transport. Knockout (KO) of each of the four GARP subunits, VPS51-VPS54, in HEK293 cells caused
severely defective anterograde transport of both GPI-anchored and transmembrane proteins from the TGN.
Overexpression of VAMP4, v—SNARE, in VPS54-KO cells partially restored not only endosome—to—TGN retrograde
transport, but also anterograde transport of both GPI-anchored and transmembrane proteins. Further screening
for genes whose overexpression rescue the VPS54-KO phenotype identified TMEM87A, encoding an uncharacterized
Golgi-resident membrane protein. Overexpression of TMEM87A or its close homologue TMEM87B in VPS54-KO cells
partially restored endosome—to—TGN retrograde transport and anterograde transport. Therefore, post-Golgi
anterograde transport is coupled with endosome—to—-TGN retrograde transport for recycling of molecules critical
for efficient post—Golgi anterograde transport of membrane proteins. In addition, TMEM87A and TMEM87B are

involved in endosome—to—TGN retrograde transport
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