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Figure legends

Figure 1. Expression of C5aR in human primary cancers. A, Human cancer tissues were
immunohistochemically stained with an anti-C5aR antibody or control IgG (inset), and
representative examples are shown. Colon cancer (top left) and normal colon epithelium
(top right); esophagus normal epithelium (bottom, encircled) and cancer (bottom, not
encircled). Scale bars = 50 pm. B, Cancer cell C5aR-positive case ratios (positive
cases/total cases examined) () in primary organs. The vertical scale bar shows the 95%
confidence interval that is estimated from the binominal proportion based on the beta
distribution. EP, esophagus (n = 20); ST, stomach (» = 20); Col, colon (n = 40); Liv,
liver (n = 20); BD, bile ducts (n = 46); Pan, pancreas (n = 10); Kid, kidney (n = 11); UB,
urinary bladder (n = 45); Lun, lung (» = 12); PT, prostate (» = 25); Mam, mammary

gland (n =21).

Figure 2. Expression of C5aR on cancer cell lines including HuCCT1/C5aR and
HuCCT1/mock. 4, Expression of C5aR mRNA in several cancer cell lines shown by

RT-PCR. B, Expression of C5aR protein in bile duct and colon cancer cell lines, shown
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by immunoblotting using an anti-C5aR antibody. f-actin mRNA and protein were used
as controls. C, Expression of C5aR on the cell membrane in MEC and HuCCT1/C5aR,
shown by flow cytometry using FITC-conjugated anti-C5aR antibody (gray line) or

control antibody (black line).

Figure 3. C5a elicits C5aR expressing cancer cells by inducing cytoskeletal
reorganization and changes in cellular morphology. 4, HuCCT1/C5aR and
HuCCTl/mock cells were incubated with C5a (100 nM) and fixed at indicated time
points. F-actin was visualized by immunofluorescence staining with Alexa
488-conjugated Phalloidin. Scale bars: 20 pum. Arrow head and an arrow indicate
filopodia and membrane ruffling, respectively. B, Time Lapse analysis of cell motility.
Cell images taken at 0, 3, 6 and 9 h are shown. Broken circles indicate the initial cell
position shown at 0 h. C, Cell migration distance was measured by tracing a cell. *P <

0.01 (n=6).

Figure 4. Enhancement of CS5aR-expressing cancer cell invasion by Cb5a in vitro.

-40 -

Downloaded from clincancerres.aacrjournals.org on February 11, 2013
Copyright © 2013 American Association for Cancer Research



Author Manuscript Published OnlineFirst on January 3, 2013; DOI:10.1158/1078-0432.CCR-12-1204
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

Cancer cell invasion was measured by the Matrigel invasion chamber assay.
HuCCT1-derived (4) or MEC cells (B) were placed in the upper chamber and medium
supplemented with various concentrations of C5a was placed in the lower chamber.
HuCCT1-derived (C) or MEC cells (D) were pretreated with various concentrations of
C5a for 12 h and 24 h respectively. These cells were washed and were placed in the
upper chamber, and medium was placed in the lower chamber. Incubation time for
assay: 24 h (4, C) and 36 h (B, D). (o), HuCCT1/mock (4, C); (m), HuCCT1/C5aR (A,
C); crosshatched and closed bars (B, D) indicate MEC cells treated with anti-C5aR
antibody or nonspecific IgG, respectively. Gray bars (4, B) indicates cells incubated in
the upper chamber in the presence of GM6001 (5 uM). E. Checkerboard analysis for
C5a cancer cell invasion activity. Closed, crosshatched and open bars indicate C5a
concentration 0, 10 or 100 nM, respectively, in the lower chamber.®, p < 0.01; n.s., not

significant.

Figure 5. Enhanced invasiveness of CS5aR-expressing cancer cells by C5a in vivo.

HuCCT1/C5aR and HuCCT1/mock cells were incubated separately in the presence or
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absence of 100 nM C5a (C5a(+) or C5a(-), respectively) for 12 h. After washing, cells
were labeled, mixed, and injected together into nude mouse skin. 4. Distribution of
HuCCT1/C5aR (orange) and HuCCT 1/mock (green) cells in nude mouse skin two days
after implantation. Right panels are corresponding sections stained with
hematoxylin-eosin. Bars =300 um. B. Cell distribution square ratio (HuCCT1/C5aR
cells versus HuCCT1/mock cells). Cells were incubated in the presence (m) or absence

(o) of C5a. *, p<0.01 (n=75).
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Table 1. C5a-stimulated MMP release from C5aR expressing cancer cells.

MEC HuCCT1/C5aR

MMP Csa(-)° C5a(+)* Ratio® Csa(-)" Csa(+)° Ratio®
1 149332.6£17039 | 291140.4+5360.4* | 195 | 88906.6+27436.8 129408+3485 1.46
2 32.5+11.3 116.9+67. 8 3.59 1220.4+184 3 870.7+73 0.71
3 26.8+12.0 134.74£42.1* 5.03 971.6£224.6 927.5+162.9 0.95
8 20.1£23.6 74.9+29.9 3.72 335.6+77.7 1128.3£120.9* 3.36
9 <0.1° 12.343.6* - 6105.1+2011.3 6213.4+4357.7 1.02
10 857.6£740.5 9301.4:+641.8* 10.84 | 57641.4£5197.5 | 111666.4£7911.1* 1.94
13 359.2+118.7 1367.3£309.3* 3.80 1411.9£154.6 1642.8+287 1.16

 MMP concentrations (pg/mL) in culture supernatants of cancer cells cultured for 24 hin

the presence (+) or absence (-) of C5a (100 nM). ® ratio of C5a(+) versus C5a(-) in mean

values. © below the detection limit. *P < 0.01 (n = 4).
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Figure 1. Figure 2.

Figure 3.

A 46-year-old man, who had undergone resection of intra-abdominal tumor combined with part of the small bowel and ascend-
ing colon at another hospital 1 month before, was referred to our institution. After pathological examination of the resected spe-
cimen, the tumor was suspected to be high-grade small round cell sarcoma, presumably arising from the ileocecal mesentery.
After referral to our hospital, six cycles of chemotherapy, composed of doxorubicin and ifosfamide, were administered, because
imaging studies showed multiple residual intra-abdominal disseminations of the tumor. After chemotherapy, the size and
number of the disseminative tumors had decreased. However, 6 months later, the patient complained of exaggerating left upper
abdominal pain. Computed tomography (CT) and magnetic resonance imaging (MRI) demonstrated a rapidly enlarging mass of
~20 cm in diameter in the left subphrenic space (Fig. 1: axial CT image; Fig. 2: coronal MRI image). Intra-tumoral hemorrhage
was suspected because laboratory tests showed progressive severe anemia (hemoglobin level declined to 5.9 g/dl). Although
several other intra-abdominal tumors were recognized, excision of the largest subphrenic tumor was conducted in order to
prevent tumor rupture and life-threatening bleeding. Total gastrectomy, left lateral bisegmentectomy (segments 2 and 3) of the
liver and partial resection of the diaphragm were necessary for complete resection of the tumor.

Pathologically, the tumor consisted of small round cells with negative immunohistochemical reactivity for AE1/3, EMA and
desmin. Finally, the diagnosis of high-grade small round cell sarcoma was made (Fig. 3).

The postoperative course was uneventful, but the patient died ~1 month after the surgery due to multiple liver metastases
and rapid growth of residual tumors.
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