
temperature, before 40,6-diamidino-2-phenylindole nu-
clear counterstain was added. A Zeiss (Oberkochen,
Germany) Axio Imager M2 microscope with Axiovision
digital imaging system was used to image fixed cells. For
xCT blockade, cells were treated with 0.1 mmol/L sulfa-
salazine every day after 48 hours of differentiation. The
pH level of media was monitored daily. To monitor
cystine uptake, cells were treated with cystine-FITC (a
gift from Dr Jeffrey Rathmell) for 2 hours.33 After 2
hours, Hoechst nuclear counterstain was added, and cells
were washed 3 times with 1� PBS. The EVOS FL Cell

Imaging System (ThermoFisher) was used to visualize
intracellular cystine-FITC. To monitor proliferation, cell
numbers were measured by a Bio-Rad (Hercules, CA)
TC10 Automated Cell Counter. Three replicates were
performed for each experiment.

siRNA Transfection
ImSPEM cells were plated on collagen-coated, 6-well

plates the day before transfection to provide confluency of
60%–70% in 24 hours. ImSPEM cells were transfected with
Slc7a11 Mouse siRNA Oligo Duplexes or Trilencer-27 Uni-
versal Scrambled Negative Control siRNA Duplex
(SR416143; Origene, Rockville, MD) according to the man-
ufacturer’s recommendations using siTran 1.0 siRNA
transfection reagent (TT300001; Origene).

Quantitative Real-Time PCR Analysis
Total RNA from the stomach (oxyntic region) was

extracted from paraformaldehyde-fixed, paraffin-
embedded tissue of 3–5 mice per experimental group to
examine the expression of mRNA transcripts (Cd44v9, xCT,
Esrp1, Atg4, Atg5, Atg7, Atg12, Atg16L1, Beclin1, Lamp1,
Lamp2, and Lc3). Five-micrometer sections were taken for
H&E stain to identify the oxyntic region in tissue block. A
2-mm biopsy punch then was used to extract tissue. The
standard Qiagen (Hilden, Germany) RNeasy FFPE Kit
(73504) protocol was used for purification of total RNA.
The ThermoFisher High-Capacity cDNA Reverse Tran-
scription Kit (4368814) was used for complementary DNA
synthesis. Quantitative real-time polymerase chain reac-
tion was performed with the Bio-Rad SsoAdvanced Uni-
versal SYBR Green Super Mix (172-5270) and specific
primers (Table 1) on the Bio-Rad CFX96 Touch Real-Time
PCR Detection System. The expression of mRNA tran-
scripts was normalized to TBP expression and shown as
relative expression levels (2DCq). All graphs and statistics
were completed in GraphPad Prism (San Diego, CA) using
an unpaired Student t test to determine significance.

Immunohistochemical Staining
Mouse stomachs were fixed in 4% PFA overnight at 4�C

and then were transferred into 70% ethanol for subsequent
paraffin embedding. Five-micrometer sections were used
for all immunohistochemistry studies. Deparaffinization,
rehydration, and antigen retrieval were performed as pre-
viously described.50 Tissue sections were blocked in Dako
(Santa Clara, CA) Peroxidase Blocking Solution at room
temperature for 20 minutes followed by Dako Protein Block
Serum-Free at room temperature for 1.5 hours. The primary
antibodies were added overnight at 4�C in Dako Antibody
Diluent with Background Reducing Components. Horse-
radish-peroxidase–conjugated secondary antibodies were
added for 15 minutes at room temperature. 3,30-Dia-
minobenzidine tetra hydrochloride chromogen was added
for detection. A Leica (Wetzlar, Germany) SCN400 Slide
Scanner in the Vanderbilt Digital Histology Shared Resource
was used to image sections.

Figure 21. CD44v9 and xCT are expressed in Heli-
cobacter-infected mice and human metaplasia. (A)
Representative immunohistochemical stained serial sections
from the body of the stomach for CD44v9 (left) and xCT (right)
in untreated (n ¼ 3) and 12-month H felis–infected (n ¼ 3)
C57Bl/6J mice. Scale bar: 100 mm. (B) Representative
immunohistochemical stained serial sections from the body
of the stomach for CD44v9 (left) and xCT (right) in normal (n ¼
6) and metaplastic (n ¼ 3) human stomach. Scale bar: 100
mm. Magnified insets from corresponding basal gland regions
in top left corner.
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