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Supplementary Table S1

Anti-CA IX antibodies. Basic information on validated antibodies regarding host, antibody type, immunogen

and key applications.

Name Host Antibody type Immunogen/epitope Key applications
. WSB, FACS, IP, IF, IHC,
M75 M monoclonal PG region ELISA
Abcam ab15086 R polyclonal Zy;r;t)hetlc peptide (aa 359- WB, FACS, IHC
Cell Signaling Technology synthetic peptide (around
D10C10 R monoclonal Asp361) WB, IHC
Invitrogen/ThermoFisher M monoclonal linear repetitive epitope in WB, FACS, IF, ICC,
Scientific GT12 the PG region IHC, IP
Merck 2D3 M monoclonal PUITITCEE recombmanfc . WB, FACS, IHC
fragment expressed in E. coli
Novus Biologicals NB100- synthetic peptide from the C- WB, FACS, IF, ICC,
R polyclonal . . IHC, ELISA, ChIP, Gel
417 terminal region (aa 400-459) .
Supershift,
mouse myeloma cell line NSO
R&D Systems AF2188 G polyclonal derived recombinant protein lVF\)/B, FAGS, ICC, IHC,
Pro59 - Asp414
:?:;a Cruz Biotechnology M monoclonal aa 41-160 WSB, IP, IF, IHC, ELISA
Sigma-Aldrich . .
SAB1300310 R polyclonal N-terminal region WB, ELISA

M — mouse, R — rabbit, G — goat, WB — Wester blotting, FACS — fluorescence-activated cell sorting, IHC —
immunohistochemistry, IF — immunofluorescence, ICC — immunocytochemistry, ELISA — enzyme-linked

immunosorbent assay, IP — immunoprecipitation, ChIP — chromatin immunoprecipitation

Supplementary Table S2: Dilutions of all anti-CA IX antibodies selected on the basis of manufacturers’
recommendation and authors’ experience. Data are summarized according to the application.

Name/Application wB ELISA FACS IF IHC
1:3 0.5 ug/10° )
M75 (medium) 1,2,3,5 pug/ml cells 1 pg/ml 1:100
Abcam ab15086 1:1,000 1,2,3,5 ug/ml | 1 pg/10°cells 1:100 1:1,000
Cell Signaling Technology . . . .
510010 1:500 1,2,3,5 pg/ml 1:100 1:100 1:100
Invitrogen/ThermoFisher ) ) ) )
Scientific GT12 1:100 1,2,3,5 ug/ml 1:100 1:100 1:100
Merck 2D3 1:500 1,2,3,5 pug/ml 1:200 1:100 1:1,000
Novus Biologicals NB100- _ 0.5 pg/10° _ _
a17 1:2,000 1,2,3,5 pug/ml cells 1:1,000 1:1,000
2 108
R&D Systems AF2188 1:200 1,2,3,5 ug/ml | ° 5c e'j‘"gs/ 0 1:40 10 pg/ml
Za:;a Cruz Biotechnology 1:200 1,2,3,5 ug/ml 5 pg/10cells 1:100 1:100
AU S 1:250 1,2,3,5 pg/ml 1:50 1:100 1:100

SAB1300310



Materials and Methods

Cell culture

Canine MDCK epithelial cells (ATCC CCL-34), as well as human tumor cell line SiHa (ATCC HTB-35) and C-
33a (ATCC HTB-31) derived from cervical carcinoma were cultivated in DMEM supplemented with 10% FCS
(BioWhittaker, Verviers, Belgium) in a humidified atmosphere with 5% CO: at 37°C. Hypoxic treatments were
performed in an anaerobic workstation (Ruskin Technologies, Bridgend, UK) in 1% Oz, 5% COz, 10% H>, and
83% N2 at 37°C. The generation of CA IX-expressing C-33a and MDCK, as well as MDCK CA IX delPG cells
was described previously [1].

Enzyme-linked immunosorbent assay

The expression of CA IX in protein extracts derived from either C-33a CA IX (CA IX-positive) or C-33a neo (CA
IX-negative) cells was verified using direct ELISA. Protein concentration was determined using BCA protein
assay reagents (Pierce, Rockford, IL, USA). Two different concentrations of proteins, 5 pg and 10 pg, were coated
on the surface of microplate wells overnight at 37°C. The CA IX-specific reactivity of both protein concentrations
was tested with an increasing amount of primary antibody (1, 2, 3 and 5 pg) for 2 h at RT. Peroxidase-labeled
swine anti-mouse/rabbit/goat [gG (Sigma-Aldrich, USA) diluted 1:10,000 was used as the secondary antibody for
2 h at RT. Results are expressed as O.D. values of absorbance measured at 492 nm.

FACS

Stably transfected MDCK cells (MDCK CA IX and MDCK neo) were scraped into culture medium, centrifuged
at low speed, washed twice with Versene solution and incubated with the anti-CA IX primary antibody for 1 h at
4°C. Following the centrifugation and washing with Versene, cells were incubated with the secondary anti-
mouse/rabbit/goat Alexa Fluor® 488-conjugated antibody (Invitrogen, Carlsbad, California) diluted 1:1,000 in
DMEM+10% FCS for 30 min at RT. Pelleted cells were again washed twice with Versene and finally analyzed
using a Guava EasyCyte plus flow cytometer (Millipore, Darmstadt, Germany). Data were analyzed with Cytosoft
5.2 software using Guava Express Pro (Millipore, Darmstadt, Germany). Debris, cell doublets and clumps were
excluded from analyses by scatter gating, and a total of 10,000 single cells were analyzed for each sample.

In case of two antibodies recognizing the C-terminal region of CA IX protein (2D3 and NB100-417), MDCK cells
were firstly fixed in ice-cold ethanol for 1 h at -20°C and washed twice with PBS. Following the incubation with
primary antibody, the staining procedure was similar as mentioned before.

Western blotting

SiHa (normoxic vs hypoxic), C-33a (neo vs CA IX) and MDCK (CA IX vs delPG) cells were rinsed twice with
PBS, resuspended in ice-cold lysis buffer (0.1% deoxycholic acid, 1% Triton X-100 in PBS) containing a protease
inhibitors cocktail (Roche, Basel, Switzerland) and cleared by centrifugation. Protein concentration was quantified
using the BCA protein assay reagents (Pierce, Rockford, IL, USA). Total protein extracts were separated in 10%
SDS-PAGE and transferred onto PVDF membrane (Macherey-Nagel, Diiren, Germany). The incubation with anti-
CA IX primary antibody was performed according to the manufacturers’ recommendation for either 1 h at 37°C,
or O/N at 4°C. Following the washing step, membranes were incubated with secondary anti-mouse/rabbit/goat-
HRP antibody diluted 1:5,000. For a loading control, the membranes were probed with mouse monoclonal anti-
actin antibody (Cell Signaling, Danvers, MA, USA). Protein bands were visualized using an enhanced
chemiluminescence kit (GE Healthcare Bio-Sciences, Chicago, IL, USA).

Immunofluorescence

MDCK neo, MDCK CA IX and SiHa (pre-incubated 48 h in hypoxia) cells grown on glass coverslips were gently
washed with PBS and fixed in ice-cold methanol at —20 °C for 5 min. Nonspecific binding was blocked by
incubation with PBS containing 1% BSA for 30 min at 37°C. Cells were then incubated with anti-CA IX primary
antibodies for 1 h at 37°C followed by a secondary (anti-mouse/rabbit/goat) Alexa Fluor® 488-conjugated
antibody (Invitrogen, CA, USA) diluted 1:1,000 in the blocking buffer for 1 h at 37°C. The nuclei were stained
with DAPI (Sigma-Aldrich, MO, USA). Finally, the coverslips were mounted onto slides in the Fluorescent
Mounting Media (Sigma-Aldrich, MO, USA), and analyzed by the confocal laser scanning microscope Zeiss LSM
510 Meta.

Immunohistochemistry

Tissue samples derived from clear cell renal cell carcinoma (CCRCC) and healthy kidney were obtained from the
Department of Urology, Derer’s University Hospital Bratislava, Slovakia [2]. Before immunostaining, all slides
were routinely deparaffinized and rehydrated. For each antibody, two different heat-induced epitope retrievals
(citrate buffer, pH 6.0 and EDTA buffer, pH 9.0) were performed using Pascal pressure chamber (Dako) at 125°C
for 5 min. Parallel set of slides was stained without antigen retrieval method. Primary antibody incubation time



and dilution were selected for each antibody on the basis of manufacturers’ recommendation and authors’
experience. The same detection system EnVision'System-HRP (DAB) was used and all tissues were
counterstained with Mayer hematoxylin for 5 min. In the negative controls, the primary antibodies were omitted.
In serial sections stained with all antibodies, corresponding areas of the CCRCC were identified and examined.
All sections were evaluated with regard to the distribution and intensity of the immunohistochemical reaction with
a Leica DM4500B microscope and photographed with a Leica DFC480 camera.



Supplementary Figures
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Supplementary Figure S1

Western blotting of representative cell lines expressing CA IX either naturally (SiHa after hypoxic
induction) or ectopically (C-33a and MDCK after transfection). CA IX protein is observed as a typical twin
band at 58 and 54 kDa in hypoxic SiHa cells (SiHa HY) as well as CA IX-transfected C-33a and MDCK cells (C-
33a CA IX and MDCK CA IX). Mock transfected C-33a cells (C-33a neo) served as a negative control. As M75
is directed against N-terminal proteoglycan (PG) domain of CA IX protein, protein samples from MDCK cells
expressing deletion variant delPG (MDCK delPG) were prepared and analyzed. Anti-actin antibody and Precision
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Plus Protein Standard was used for loading control and the molecular weight calibration, respectively.
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Supplementary Figure S2

Reactivity of M75 and eight selected antibodies in ELISA. Specificity of all tested antibodies was investigated
using cell lysates from C-33a cells, CA [X-negative (C-33a neo) and CA IX-positive (C-33a CA IX). Increasing
concentration of primary antibody (1, 2, 3 and 5 pg) as well as two different protein concentrations (5 pg vs 10
ug) of antigen were used. Results are expressed as O.D. values of absorbance measured at 492 nm and represent

mean +

standard deviation values.
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Supplementary Figure S3

Flow cytometry analysis of CA IX-expressing MDCK cells using only secondary anti-mouse/rabbit/goat

antibody.
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Supplementary Figure S4

Flow cytometry analysis comparing M75 with selected antibodies. Specificity of all tested antibodies was
validated using both CA IX-negative (MDCK neo; upper graph) as well as CA IX-positive (MDCK CA IX;
lower graph) MDCK cells. The percentage of CA IX-positive cells calculated from a total of 10,000 single cells
are summarized on the right side of each graph.
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Supplementary Figure S5

Left: Immunofluorescence comparing M75
with eight commercial antibodies. Specificity of
tested antibodies was validated using MDCK cells
transfected with CA IX (MDCK CA IX) and SiHa
cells pre-cultivated in hypoxia for 48 h. Mock
transfected MDCK cell (MDCK neo) served as a
negative control.

Right: Immunofluorescent analysis performed
only with secondary antibodies. MDCK neo,
MDCK CA IX and hypoxic SiHa cells were
stained with Alexa Fluor® 488-conjugated anti-
mouse/rabbit/goat secondary antibodies for 1 h at
37°C. The nuclei were stained with DAPI and
analyzed by the confocal laser scanning
microscope Zeiss LSM 510 Meta.
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Supplementary Figure S6

Representative images from tumor and normal/healthy tissue stained using M75 and eight commercial
antibodies. Serial tissue sections were either subjected to heat-induced antigen retrieval in citrate or EDTA buffer,
or directly incubated in primary anti-CA IX antibody for 1 h at RT. Following the incubation with particular anti-
mouse/rabbit/goat secondary antibody, positive reaction was visualized using DAB as a chromogen. All tissues
were counterstained with Mayer hematoxylin and finally evaluated with regard to the distribution and intensity of
the immunohistochemical reaction. High resolution images will be provided upon request.
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Supplementary Figure S6

Representative images from tumor and normal/healthy tissue stained using M75 and eight commercial
antibodies. Serial tissue sections were either subjected to heat-induced antigen retrieval in citrate or EDTA buffer,
or directly incubated in primary anti-CA IX antibody for 24 h at 4°C. Following the incubation with particular
anti-mouse/rabbit/goat secondary antibody, positive reaction was visualized using DAB as a chromogen. All
tissues were counterstained with Mayer hematoxylin and finally evaluated with regard to the distribution and
intensity of the immunohistochemical reaction. High resolution images will be provided upon request.
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