WISH-HeLa, a cervical carcinoma cell sub-line, spontaneously transitions from a
mesenchymal-like phenotype to an epithelial-like phenotype with increasing cell confluency
WISH (Wistar Institute Susan Hayflick) is an epithelial cell line originally derived from
human amnion epithelium (282, 283). However, later it was discovered to be contaminated with
the cervical carcinoma cell line, HeLa (Henrietta Lacks) (284). WISH-Hel.a are described to
retain characteristics both of amnion epithelium and that of a transformed state (285). With
changing density of WISH-HeLa cells (as they become increasingly confluent), the phenotype of
the cells transitions from mesenchymal-like (spindle morphology) to epithelial-like (cobblestone
morphology) (Figure 6.5 A) This change was not due to cell crowding effects that occur with
extreme cell density, as this transformation was clearly seen at 90% confluency. In determining
the relative area and perimeter of WISH-HeLa cells at the indicated confluencies, epithelial-like
confluencies (90% and 100% confluency) and mesenchymal-like confluencies (50% and 70%
confluency) are distinct (Figure 6.5 B). Likewise, cell-cell adhesion expression varies between the
mesenchymal-like and epithelial-like confluencies. E-cadherin protein expression was absent at
70% confluence, but was detectable at 100% confluency (Figure 6.5 C). Though collectively
WISH-HeLa cells do not undergo a complete transition from a mesenchymal to an epithelial
phenotype, as can be seen by cytoplasmic displaced E-cadherin and simultaneous expression of
vimentin, a few patches of cells do appear to completely convert phenotypes. This is shown by
representative images of WISH-HeLa cells at 2 day post-confluency (Figure 6.5 C). Membrane
expressed E-cadherin is observed with simultaneous loss of vimentin. In addition, the transcript
levels of tight junction member and mediator of barrier function, claudin-1, increases significantly
at epithelial-like confluencies (Figure 6.5 D). A2BR transcripts remained unchanged with the
changing WISH-HeLa cell confluencies (Figure 6.5 E). This finding highlights that increased

gene expression (CD73 and claudin-1) seen with increasing WISH-HeLa cell confluencies is not a
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CD73 expression in HEC-1A and HEC-1B endometrial carcinoma cells is predominantly
confined to membranes that are in direct contact with a neighboring cell

CD73 resides in glycolipid-rich membrane subdomains known as lipid rafts and is
anchored by a C-terminal glycosyl phosphatidylinositol (GPI) linkage (154). CD73 has been
determined to be localized to both the apical and basolateral membranes of cells with its intensity
of expression being higher on the apical membrane (275). In the well-differentiated, epithelial-
like endometrial carcinoma cells HEC-1A and HEC-1B, membranous CD73 expression was
confined to membranes that were in direct contact with a neighboring cell. A trivial explanation
for this is that this is an artifact of 2-D culture techniques. However, when HEC-1A cells were
grown on a collagen matrix, this same expression pattern for CD73 was maintained (Figure 9.1
A). CD73’s catalytic activity followed this same membrane expression pattern, as catalytic
activity was found only on the membranes that were in direct contact with a neighboring cell
(Figure 9.2 A); this was not affected by cell confluency (Figure 9.2 A-C). This CD73 expression
pattern and catalytic activity localization is interesting because though HEC-1A and HEC-1B
cells do not have well-defined apical or basolateral membrane distinctions in standard culture
conditions, studies of protein trafficking in non-polarized cells indicate that apical proteins are
distributed uniformly on the membrane (301).

To more precisely define the location of CD73’s catalytic activity, we took advantage of
the electron density nature of the lead precipitate product of the CD73 enzyme histochemistry
assays (Figure 6.12, Specific Aim 3). The enzyme histochemistry assay was modified to
accommodate examination by transmission electron microscopy. Inspection of images obtained
by transmission electron microscopy revealed that the lead precipitate was clearly visible and
restricted to membranes that were in direct contact with a neighboring cell (Figure 9.2 D).
Importantly, CD73’s catalytic activity was found to be on the extracellular surface of the

membrane, which is typical of this ecto-enzyme. At lower magnifications (5,000X), it appeared
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that the paracellular space had a non-specific accumulation of lead precipitate. However, after
inspecting higher magnification images (25,000X and 50,000X) (Figure 9.2 E-F), CD73 catalytic
activity was pronounced on finger-like extensions that extended from the cell membrane (Figure
9.2 E). These finger-like extensions appeared to be imbedding themselves into the neighboring
cell (Figure 9.2 F). In HEC-1B cells these finger-like extensions, which have characteristics of
filopodia, extended between membranes of neighboring cells (Figure 9.3). Filopodia were
numerous between cells, and all were found only protruding from cells that had a neighboring cell.
These characteristics suggest a “zippering” cell-cell adhesion function for these filopodia. The

“zippering” function is important, as it leads to the formation of mature adhesion junctions.
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Figure 9.1. CD73 membrane expression in endometrial carcinoma cells, HEC-1A, grown on
a collagen matrix. CD73 immunofluorescence in endometrial carcinoma cells, HEC-1A, grown
on a collagen matrix. CD73’s expression is absent from cell membranes that are not in contact
with a neighboring cell (arrow). Na+K+ ATPase is used as a marker of basolateral membranes.

Image magnification 20X.
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Figure 9.2. Membrane location of CD73’s catalytic activity in endometrial carcinoma cells,
HEC-1A. (A) CD73 enzyme histochemistry in endometrial carcinoma cells, HEC-1A. (B)
Electron photomicrographs of CD73 enzyme histochemistry in HEC-1A. At 50% and 90%
confluency, CD73’s catalytic activity (brown precipitate) is absent from cell membranes that are
not in contact with a neighboring cell (arrow). A higher magnification (40X) of the 50% image is
shown. Relative location of the higher magnification is indicated by the inset. (B) Lead
precipitate (black) is seen by transmission electron microscopy and is present in the paracellular
space of cells. CD73 catalytic activity is low-absent from membranes that are not immediately
adjacent to a neighboring cell (arrow). Higher magnification images (25,000X and 50,000X) are
shown of the paracellular space. Relative location of the higher magnification is indicated by the
inset. Finger-like extensions are found within the paracellular space of HEC-1A cells and show
the presence of lead precipitate (black). In the 50,000X magnification, finger-like extensions
appear to be imbedding themselves into the neighboring cell (arrow). Image magnification,
enzyme histochemistry 20X; enzyme histochemistry magnified image, 40X; electron

photomicrographs of enzyme histochemistry, 5,000X, 25,000X, and 50,000X, respectively.
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Appendix D
CD73 expression is no different among platinum sensitive or resistant ovarian high grade
papillary serous carcinoma (HGPSC) cases.

Platinum resistance is a major determinant of poor prognosis in patients with ovarian
cancer. To determine whether CD73 is an important molecular determinant of therapy sensitivity,
CD73 transcripts were quantified in platinum sensitive or resistant ovarian HGPSC cases. CD73
expression was not significantly different between the platinum sensitive and resistant groups
(Figure 14.4). However, as a group, CD73 expression in ovarian HGPSC is quite low (Specific
Aim 1, Figure 5.5), so it may not be reasonable to expect that platinum resistant tumors would have

even lower expression of this marker.
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Figure 14.4. CD73 expression in platinum sensitive and resistant ovarian high grade
papillary serous carcinoma (HGPSC). CD73 transcript data from qRT-PCR studies of platinum
sensitive and resistant high grade papillary serous carcinomas (HGPSC) were plotted using a box
and whisker plot: bottom box, 25" percentile; top box, 75" percentile; black bar, 50" percentile
(median); whiskers, upper and lower adjacent; circles, outside fence. CD73 transcript values were
normalized to 18S ribosomal RNA (rRNA) and are presented as molecules of CD73/molecules of
18S rRNA (%18SrRNA). CD73 transcripts were not significantly different between platinum

sensitive and resistant HGPSC.
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Figure 14.4
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