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Abstract

Glucosidase Il (Glull) plays a major role in regulating post-translation modification of N-linked
glycoproteins, which includes a group of receptor tyrosine kinase (RTKs) proteins. We have previously reported
that expression of beta subunit of glucosidase Il (GIuIIB) was significantly increased in lung tumor tissues, but
barely detectable in normal tissues thus indicates its critical role in tumorigenesis. This study aimed to investigate
the role of GIuIIB in the regulation of cell growth, cell death, metastatic potential, chemotherapeutic response and
RTKs signaling activities in lung carcinoma cell lines with different p53 status, (A549 with wild-type p53 and p53
null cells, H1299).

A role of GIuIIB towards programmed cell deaths was investigated utilizing a selective inhibitor,
bromoconduritol, to inhibit Glull enzyme activity, after which autophagy and apoptosis was assessed by Western
analysis and annexin V-FITC/ propiodium iodide double labeling method, respectively. A CRISPR-CAS9
technology was also used to knockout GIuIIB encoding gene (PRKCSH) in lung carcinoma cells and the
knockout cells were subjected to investigation of growth behaviors under nutritional deprivation conditions,
metastatic potential including anchorage-independent growth, and transwell migration, and testing of
chemotherapeutic sensitivity to cisplatin and gefitinib in comparison to non-target transfected cells. Signaling
activities of RTKs were also investigated using human RTK phosphorylation antibody array membrane.

We discovered that inhibition of GIuIIB induced autophagy in all cell lines tested, but induced apoptosis
only in cells with wild-type p53. The results also demonstrated that GIuIIB knockout cells exhibited drastically
slower growth rates in comparison to control cells. Knocking out of GIuIIB increased the doubling time of A549
and H1299 cells, (cultured in 10% FBS containing media,) from 18.9 to 38.5 hours and 26 to 30 hours
respectively. This impact was more prominent when cells were cultured in limited concentrations of fetal bovine
serum. Cells cultured in the absence of FBS exhibited an increase of doubling time from 29.3 to 405 hours and
from 86 to 136 hours in A549 and H1299, respectively, thus indicates a significant impairment of surviving ability
of the GIuIIB knockout cells under nutritional deprivation. Cell migration and anchorage-independent growth, the
fundamental components of cancer cell metastasis, was also decreased in GIuIIB knockout cells compared to
controls. The sensitivity of knockout cells to cisplatin was increased in comparison to non-target transfected cells.
However, the sensitivity of knock out cells to gefitinib was decreased and the results from clonogenicity assay
also demonstrated the same pattern of finding as MTT assay. Interestingly, knockout of GIuIIB resulted in lower
RTK signaling activities to less than 50% of those in control cells.

In conclusion, our results show that inhibition of GIuIIB induced autophagy and apoptosis in lung
carcinoma-derived cells, supporting the hypothesis that GIuIIB may play a role in regulating these two cell death
programs. Our results have also demonstrated that GIuIIB knockout cells exhibited impaired growth behaviors,
and reduced metastatic potential and overall RTKs signaling activities in comparison to non-target transfected
cells suggested that blocking GIuIIB activity may represent a novel strategy to disrupt signaling through multiple
RTKs in an effort to treat or sensitize tumors to concomitant therapy. Nevertheless, more investigations are

needed.
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