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Three gilded samples collected from the ancient lacquered wooden coffins excavated in Yangqu County, Shanxi Province were analyzed by scientific
techniques including digital microscopy, SEM-EDS, XRD, FTIR and ICP-MS. Two kinds of lacquering craft, "painting in gold” and "painting lacquer above the
geld” were discovered while "Jin Jiag" (considered as mixtien) is identified for joining the metal layer to the preparation layer. The craft "pasting the fabric to
the woed by lacquer” was found. improving the wooden bedy's stability and mechanical strength. The results show that apart from the breken porcelain,
ground shell was also added into the stucco in ground layer. The metal layer above the lacquer film is composed of gold-silver-copper alloy with different
propertions. The coffins are suffering from severe degradation and effective conservation measures should be taken as soon as possible. Our study revealed
the Chinese traditional lacquering and gilding tec hniques employed in wooden coffins, and provided support for scientific protection and restoration schemes.
(C) 2016 Elsevier Masson SAS. All rights reserved.
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Autophagy is a process for the bulk degradation of proteins, in which cytoplasmic compenents of the
cell are enclosed by double-membrane structures known as autophagosomes for delivery to lysosomes
or vacuocles for degradation(1-4). This process is crucial for survival during starvation and cell
differentiation. Mo molecules have been identified that are inveolved in autophagy in higher eukaryotes.
We have isclated 14 autophagy-defective (apg) mutants of the yeast Saccharomyces cerevisiae(b) and
examined the autophagic process at the melecular level(5-9). We show here that a unigue covalent-
medification system is essential for autophagy to cccur. The carboxy-terminal glycine residue of
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A protein conjugation system essential for autophagy
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In yeast, autophagy is induced by various starvation conditions, and its
progression is easily monitored under a light microscoped: when wild-type
cells were cultured under nitrogen-starvation conditions in the presence of
phenylmethylsulphonyl fluoride (PMSF), autophagic bodies accumulated in the
vacuoles (arrows in Fig. 1a). The apgl2-1 mutant did not accumulate
autophagic bodies during starvation. We cloned the APG12 gene by the method
described previouslyZ,8. APG12 encodes a hydrophilic protein of 186 amino
acids with a predicted relative molecular mass (M,) of 21K (Fig. 1b). Gene
disruption experiments revealed that APG12 is not essential for growth (data
not shown) but is essential for autophagy (Fig. 1a) and for maintaining viability
during starvation (Fig. 1c). We confirmed this in an assay system for
measuring autophagic activity (Fig. 1d), in which a truncated form of pro-
alkaline phosphatase expressed in the cytoplasm was delivered to vacuoles in
an autophagy-dependent manner and processed to the active enzymell, A
vacuolar enzyme, aminopeptidase I, is delivered from the cytoplasm to

vacuoles constitutively to yield the mature, active enzymell, This 'Cvt

pathway' is closely linked to the autophagic processl—, and all apg mutantsid
including Aapgi12 cells, show defects in this pathway (see Fig. 3d). The amino-
acid sequence of Apgl2 did not provide any insight into its function, but a
BLAST search identified a potential Caenorhabditis elegans homologue whose
function is unknown (Fig.1e). In addition, a search of the EST (expressed-
sequence tag) database identified several cDNA fragments encoding parts of a

potential human homologue (Fig. 1e).

Figure 1: Cloning of APG12 and phenotype of apgi2 disruptant.

L. a, Wild-type, apgl2-1 mutant and Aspg1Z cells were cultured in

nitrogen-starvation medium containing 1 mM PMSF. After incubation
for & h, cells were observed under a phase-contrast microscope.
Arrowis indicate autophagic bedies. b, Amino-acid sequence of
Apol2, . Wild-type (souares) and Aspgl2 (circles) were cultured in
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