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Suppl. Fig. 1. DSG2 is overexpressed in cancer.
A) qRT-PCR for DSG2 mRNA in biopsies of normal breast tissue (n = 6) and ductal mammary carcinoma
(n = 6). The difference is significant (p < 0.05).
Reverse trancription was performed on 1 μg of total RNA using the Quantitect Reverse Transcription Kit
(Qiagen) to evaluate the expression levels of DSG2 in breast cancer. The expression of the housekeeping
gene GAPDH was used as reference. The quantitative PCR (qPCR) was run in triplicates using the
SensiMix SYBR Kit (Quantace) on a 7900HT Fast Real-Time PCR System (Applied Biosystems/Life
Technologies). The following primers were used: DSG2 QT-fw 5'- ATG ACG GCT AGG AAC ACC AC -3‘;
DSG2 rev 5'- TCA GGT ACA TTG GAA ACA TGA AA -3‘; GAPDH fw 5'- TGC ACC ACC AAC TGC TTA GC -3‘;
GAPDH rev 5'- GGC ATG GAC TGT GGT CAT GAG -3‘. The qPCR was performed under the following
conditions: after an initial 10 min enzyme activation step at 95 °C, 40 amplification cycles were run, each
consisting of 95 °C for 15 s and 60 °C for 1 min. Lastly, a final elongation step was performed for two
minutes at 60 °C.
B) Immunohistochemical analysis of ovarian cancer sections. DSG2 staining (brown) is stronger in
malignant tissue than in surrounding normal tissue. The scale bar is 40 �m. n=3. A representative image
is shown.
Paraffin sections of human breast cancers were deparaffinized and rehydrated. Antigen retrieval was
performed with Vector Antigen Unmasking solutions pH 6.0 (Vector laboratories, Inc Burlingame, CA).
Mouse anti-DGS2 antibody (3G132) (Abcam) was diluted 1:10. Immunohistochemistry was performed
using the Polink-2 HRP Broad Kit (Golden Bridge International, Inc. Mukilteo, WA) and DAB as a
substrate.
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Suppl. Fig.2. Immunofluorescence microscopy of breast cancer HCC1954 xenograft sections. A total of
4x106 human breast cancer HCC1954 cells were injected into the mammary fat pad of CB17-SCID/beige mice.
Thirty days later, when tumors reached a volume of ~200 mm3, tumors were excided and sectioned. The
upper panel shows staining for the tight junction protein E-cadherin, and the extracellular matrix protein,
laminin. The lower panel shows staining of the endothelial cell marker CD31 and laminin. Note that most
blood vessels are localized to the tumor stroma and rarely penetrate into nest of epithelial tumor cells. The
scale bar is 40�m. Representative images are shown.
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Suppl. Fig.3. Localization of mAb targets. A) Confocal microscopy of Her2/neu (green) and DSG2 (red) staining
on polarized HCC1954 cell cultures (XY and XZ images). Cells treated with PBS are shown in the left panel.
Middle and right panels: Cells were treated with JO-1 (20 �g/ml) for 1 h on ice. After removal of JO-1, cells
were incubated at 37oC and analyzed 1 hour and 16 hours later. XY images show the cell surface (left) and a
section 2 �m below the cell surface. The scale bar is 40 �m. B) left panel: Co-staining of Her2/neu and the
adherens junction protein claudin 7 on BT474-M1 breast cancer xenograft sections. right panel: Co-staining of
EGFR and the tight junction protein E-cadherin on A549 lung cancer xenograft sections. Representative images
are shown.
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Suppl. Fig.4. JO-1 improves trastuzumab therapy in a Her2/neu-positive gastric and ovarian cancer
cancer models. A) gastric cancer model. left panel: Immunofluorescence microscopy of Her2/neu-
positive human gastric cancer cells (NCI-N87). The scale bar is 20�m. right panel: JO-1 /trastuzumab
treatment of mice bearing subcutaneous human gastric cancer (NCI-N87) xenograft tumors. n = 5,
trastuzumab vs. JO-1 + trastuzumab (days 29 and 33): p < 0.05 B) ovarian cancer model: left panel:
Immunofluorescence microscopy of Her2/neu-positive human ovarian cancer cells (SKOV3-1ip). The scale
bar is 20�m. right panel: JO-1 /trastuzumab treatment of mice bearing intraperitoneal human ovarian
cancer (SKOV3-1ip) xenograft tumors. Shown is the survival of animals in a Kaplan Meier graph. n=10. p
<0.001 for trastuzumab vs JO-1 + trastuzumab.
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Suppl. Fig.5. Phosphorylation of Her2/neu in xenograft tumors of treated mice. A total of 4x106 human
breast cancer HCC1954 cells were injected into the mammary fat pad of CB17-SCID/beige mice. Thirty days
later, when tumors reached a volume of ~200 mm3, tumor bearing mice were intravenously injected with PBS
or JO-1 (2 mg/kg) followed by trastuzumab 1 h later. Tumors were harvested 1 h or 12 h after trastuzumab
injection. Other animals received JO-1 only and tumors were harvested either 1 or 12 h after JO-1 injection.
Control mice received 200 �l PBS and tumors were collected 1 h later. Western blot of tumor lysates was
perfomred with Her2 and pHer2 specific antibodies. Representative samples are shown.



Suppl. Material 

Antibodies. The following antibodies were used for immunofluorescence studies or Western blot: 

polyclonal goat anti-DSG2 (R&D Systems, Inc, Minneapolis, MN), mouse mAb anti-DSG2 (clone 6D8) (Cell 

Sciences, Canton, MA), rabbit anti-claudin 7 (Abcam, Cambridge, MA), anti-human IgG-FITC (Santa Cruz), 

rabbit anti-EGFR (Abcam), mouse anti-Her2/neu (Abcam), mouse anti-E-cadherin (Cell Signaling), mouse 

anti-human IgG Fc (R&D Systems), mouse mAb against phospho-p44/42 MAPK (Erk1/2)(Thr202/Tyr204) 

(Cell Signaling), mouse anti-Erk1/2 (Cell Signaling), mouse anti-phospho-E-cadherin (pS838/840) 

(Epitomics, Inc.), mouse anti-6-His (Qiagen), rabbit anti-Her2 (DAKO, A0485), and rabbit anti-pHer2 – 

(Cell Signaling, #2243). 

 

 

 

 


