
(HNSCC). In this study, we investigated the functional role of CXCR7 and the underly-
ing molecular mechanism of disease progression in HNSCC.

Methods: We examined the association between CXCR7 expression and clinicopatho-
logical characteristics in 103 cases of HNSCC using tissue microarrays by immunohis-
tochemical staining. The biological roles of CXCR7 and CXCR7-mediated signaling
pathways were investigated in HNSCC cell through CXCR7 overexpression and treat-
ment of SDF-1a, a major ligand of CXCR7, as well as knockdown of CXCR7 in vitro
and in vivo.

Results: CXCR7 was differentially expressed in human HNSCC tissues. High expres-
sion of CXCR7 was significantly related to depth of tumor invasion (P¼ 0.007), lymph
node metastasis (P¼ 0.004), and tumor stage (P¼ 0.02). Overexpression of CXCR7
dramatically enhanced cell migration and invasion in HNSCC cells in vitro, and pro-
moted lymph node metastasis in vivo. CXCR7 knockdown using siRNA in HNSCC
cells recovered the cell migratory and invasive behavior of HNSCC cells. CXCR7 over-
expression also induced the epithelial-mesenchymal transition. Vimentin, Slug, and
Twist were increased but E-cadherin and Ep-CAM were decreased by CXCR7 expres-
sion. Akt phosphorylation and Smad2 signaling activation were induced in HNSCC
cells with CXCR7 overexpression. Treatment with a PI3K inhibitor reduced Slug and
Twist levels while suppression of Smad2 signaling by siRNA reduced Akt phosphoryla-
tion, as well as Slug and Twist. Furthermore, inhibition of Smad2 decreased tumor cell
migration and invasion in HNSCC.

Conclusions: CXCR7 expression was associated with an aggressive tumor behavior in
HNSCC. CXCR7 contributed to cell migration and invasion of HNSCC cell through
the Smad2/Akt signaling axis in vitro, and was involved in lymph node metastasis in
vivo, suggesting that CXCR7 might be a therapeutic target for the treatment of
HNSCC.

Legal entity responsible for the study: Hyo Jin Lee.
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1931P Assessment of PD-1/PD-L1 colocalization in hepatocellular carcinoma
(HCC) using bright-field double labeling and quantitative digital
image analysis
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Background: Tumors may suppress host defenses by activating immune checkpoints
(eg, the programed cell death [PD-1/PD-L1] pathway). Colocalization (CL) is a
requirement for PD-1/PD-L1 interaction. PD-1/PD-L1 CL in tissue sections, as deter-
mined by immunohistochemistry (IHC), may be an indicator of PD-L1/PD-1 pathway
activity.

Methods: We assessed CL of PD-L1 and PD-1 in situ by applying a novel duplex
bright-field IHC technique on 49 formalin-fixed, paraffin-embedded HCC samples
using digital image analysis (DIA; Definiens Tissue Studio

VR

) to determine the percent-
age of single PD-1þ and PD-L1þ cells, PD-L1/PD-1 double-labeled cells, and PD-1þ

cells adjacent to� 1 PD-L1þ cells.

Results: All cases showed typical HCC morphology (low- to high-grade trabecular [4/
49], pseudoglandular [1/49], solid [40/49], clear cell [2/49], or desmoplastic [2/49]).
PD-L1 was largely observed in immune cell infiltrates. On average, 2.6% 6 3.6%
(median, 1.5%) of the cells (immuneþ tumor) within the tumor area were PD-1þ, and
4.3% 6 5.5% (median, 1.9%) were PD-L1þ. There was considerable variation among
samples in the number of PD-1þ (range, 0.05%-21.2%) and PD-L1þ (range, 0.2%-
30.3%) cells. In 18/49 cases (37%), the number of PD-1þ cells exceeded the number of
PD-L1þ cells; in 31/49 cases (63%), the number of PD-L1þ cells exceeded the number
of PD-1þ cells. PD-1/PD-L1 double-stained cells were present in 31/49 cases (63%),
and 1.6% 6 4.1% (median, 0.13%) of the cells were double labeled, with considerable
intersample variation (range, 0.5%-22.9%). Finally, 10.5% 6 8.03% (median, 9.4%) of
PD-1þ cells were in the immediate vicinity of a PD-L1þ cell (range, 1.1%-43.3%).

Conclusions: By combining a novel duplex bright-field IHC technique with DIA, we
quantitated the number/distribution of PD-1þ and PD-L1þ cells in HCC. Variation in
the numbers of PD-1þ and PD-L1þ cells, and PD-1þ cells with�1 PD-L1þ adjacent
cells, in HCC was seen. Future studies can use these techniques to explore the predictive
potential of PD-L1/PD-1 expression in patients who are being considered for immuno-
therapy. Our proof of concept results suggest that the methods may also be applied for
other tumors.
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1932P Pulmonary tumor thrombotic microangiopathy (PTTM): 24 case series
and its criteria for pathological diagnosis
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Background: PTTM is a fatal complication of malignancy causing progressive pulmo-
nary hypertension (PH) or right heart failure. It is considered as a rare disease, but a
growing number of cases have been reported. The pathogenesis is hypothesized that
widespread cancer emboli in microscopic pulmonary arteries activate fibrocellular inti-
mal proliferation and thrombosis. Adenocarcinomas, especially gastric ones, are the
major cause. Pathological diagnosis of PTTM is apparently easy. However, microscopic
pulmonary tumor emboli are a sporadic finding of cancer patients, which can resemble
PTTM when followed by intimal changes and other pulmonary diseases. The increase
of misdiagnosis is a concern as PTTM becomes better known. The purpose of this study
is to build diagnostic criteria of PTTM.

Methods: 24 cases diagnosed as PTTM in multiple institutions were collected and clas-
sified into two groups; (1) a definite group (n¼ 13), those who had been clinically diag-
nosed as PH, and (2) a suspicious group (n¼ 11), those who revealed respiratory
symptoms but lacked clinical assessment of PH. As a control group, autopsy cases with
PTTM-like lesions but who were lacking progressive respiratory symptoms were
selected (n¼ 7). PTTM-like lesions in these groups was observed and counted.

Results: The numbers of PTTM-like lesions (fibrocellular intimal proliferation and
thrombi with tumor cells) in the definite and non-PTTM group were 26.5-68.8 and
0.5-5.9/cm2 area of lung specimen. In definite cases, peripheral arterioles smaller than
150 lm in diameter were predominantly involved. In the suspicious group, 7 of 11 cases
had as many lesions (25.4-68.9/cm2) in small arterioles as in the definite cases, while the
remaining 4 had as few lesions (1.3-9.6/cm2) as the non-PTTM group. Lymphangitis
carcinomatosa was seen in these 4 cases.

Conclusions: We suggest that the pathological criteria of PTTM is as follows: 1) fibro-
cellular intimal proliferation and thrombi with tumor cells 2) involvement of micro-
scopic pulmonary arteries and arterioles, predominantly small ones in alveolar septa
(<150 lm in diameter), and 3) the innumerable spreading of more than approximately
100 lesions/5 cm2 area of lung specimen.
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1933P Autofluorescence: A new marker for identifying cancer stem cells
(CSCs) in primary tumors
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Background: CSCs, specifically their involvement in tumor progression and chemore-
sistance, represents one of the cornerstones of current cancer research. CSCs autofluor-
escence analysis has proven to be an accurate method to detect these cells in tumor
tissues, offering an ideal setting to study the prognostic and predictive implications of
this marker. More importantly, it also offers a new scenario for the development of per-
sonalized screening platforms, which could be widely universalized in the hospital set-
ting. However, a straightforward and reproducible model for the identification and
isolation of autofluorescent CSCs is still lacking.

Methods: Fresh tissues from 97 resected tumors were analyzed over 24 months. The
percentage of CSCs in primary tumors was analyzed using autofluorescence, the result
of Riboflavin accumulation in discrete cytoplasmic vesicles over expressing the ATP-
dependent transporter ABCG2. These results were correlated with the established CSCs
markers CD133 and CD90. Fumitremorgine C (FTC), a specific inhibitor of ABCG2,
was used to verify the specificity of the autofluorescence observed.

Results: Autofluorescent cells (AC) in the epithelial cell compartment (EpCAMþ) of
the tumors analyzed were identified in 60% of the samples, primarily in gastrointestinal
tumors (e.g. colon, gastric, rectal). AC also co-expressed other established CSC
markers, such as CD90. Autofluorescence disappeared when tumoral cells were incu-
bated with FTC confirming that the autofluorescence observed was ABCG2-
dependent.

Conclusions: CSCs can be efficiently identified and isolated from gastrointestinal
tumors using autofluorescence. The simplicity of this method would allow for its
applicability to the broader scientific community in order to investigate the behaviour
of CSCs in tumor progression and drug resistance. Moreover, upon their isolation, AC
could be used in screening platforms to assess the chemoresistance of CSCs, thus allow-
ing for the development of new molecular targeted therapies.
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