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In this study, there were significant differences in 45 genes between conjunctival
carcinoma in situ (Tis) and advanced squamous cell carcinoma (SCC).

Thrombospondin-1 had the highest frequency of different expression.

Thrombospondin 1 showed significantly different expression between Tis and
advanced SCC (<T1). There was a significant correlation between
thrombospondin-1 expression and the Ki67 index associated with tumor

progression.

Thrombospondin-1 expression correlated with progression-free survival and final

orbital exenteration.



ABSTRACT

Purpose: Conjunctival squamous cell carcinoma (SCC) is primarily treated with surgical
resection. SCC has various stages, and local recurrence is common. The purpose of this
study was to investigate thrombospondin-1 expression and its association with
prognosis.

Methods: In this retrospective study, a gene expression array along with
immunohistochemistry were performed for the evaluation of thrombospondin-1
expression, localization, as well as Ki67 labeling cell indices in carcinoma in situ (Tis)
and advanced conjunctival SCC (Tadv). The presence or absence and intensity of
cytoplasmic and nuclear staining in tumor cells were also divided into groups with a
score of 0-3 and semi-quantitatively analyzed to investigate intracellular staining
patterns. The association between thrombospondin-1 expression and tumor progression
in a series of 31 conjunctival SCCs was further investigated.

Results: All 31 patients in the cohort (100%) were East Asian. A simple comparison
between Tis and Tadv demonstrated significant differences in expressions of 45 genes,
including thrombospondin-1 (p<0.01). In this cohort, 30/31 tumors were positive (96%)
for thrombospondin-1. Furthermore, thrombospondin-1 intracellular staining pattern
analysis scores were 2.12 and 0.96 for nuclear and cytoplasmic staining, respectively,
with a significant difference observed between Tis and Tadv (p<0.01). Alteration of the
Ki67 labeling index was significantly correlated with that of the thrombospondin-1
cytoplasmic score (p=0.030). Furthermore, univariate Cox regression analysis showed a
significant correlation between thrombospondin-1 staining and progression-free survival

(p=0.026) and final orbital exenteration(p=0.019).



Conclusions: The present results demonstrated that thrombospondin-1 is a potential
molecular target in the pathology of conjunctival SCC, in addition to serving as a

prognostic factor.

Keywords: Conjunctival squamous cell carcinoma, thrombospondin-1, Ki67 index,

immunohistochemistry, Asian population



INTRODUCTION

Ocular surface squamous neoplasia (OSSN) includes several diseases, such as
conjunctival premalignant dysplasia, carcinoma in situ, and invasive conjunctival
squamous cell carcinoma (SCC).[1, 2]

Scholz et al. examined clinicopathological factors and biomarkers and identified
promoter mutations in telomerase reverse transcriptase in 44% of 48 samples of
conjunctival OSSN associated with sun exposure, and mutations were present in 4 of 7
(57.1%) patients with local recurrence of disease and all patients with metastases
(100%).[3]

In molecular biological area, recent research demonstrated that programmed death
ligand-1 (PD-L1) was expressed in almost half of conjunctival SCC cases and
additionally noted the potential application of immune checkpoint blockade as a
treatment strategy for conjunctival SCC.[4] In addition, investigation of molecular
biological alterations in the field of conjunctival SCC has become a special point of
interest, with numerous studies being focused on analysis of molecular targeting drugs.
We also examined the molecular expression and intracellular localization of potential
molecular target in conjunctival SCC in East Asian patients.[5]

In 1978, thrombospondin-1 was initially reported to be a member of extracellular
matrix (ECM) proteins that are widely present in normal human tissues and tumors.[6]
Although it i1s well known that thrombospondin-1 suppresses angiogenesis, there are
both reports that its expression is associated with tumor growth and the opposite in
which it is negatively associated with tumor development, thereby indicating it could be
a multifaceted molecular model.[7] In addition, there have been many different

conflicting Relationship between expression and prognosis observed in different tumors.



Sargiannidou et al. reported that high levels of thrombospondin-1 secreted by tumors,
which were engineered to overexpress thrombospondin-1, inhibited tumor growth,
whereas glioblastoma and thyroid cancer areas were described that correlate with tumor
infiltration and metastasis in relation to tumor growth.[8-10]

There have been some reports targeting ocular surface thrombospondin-1 expression,
which has been shown to be associated with chronic inflammatory diseases. However, a
literature search identified no tumor case series.[11, 12] In our preliminary experiment,
we compared the gene expression in carcinoma in situ and advanced stage SCC and
found that thrombospondin-1 was most likely associated with conjunctival SCC
development. In the present study, thrombospondin-1 expression in tumor cells and its

association with prognosis were investigated in conjunctival SCC patients.

MATERIAL AND METHODS
Selection of cases and collation of clinicopathologic data
This study was approved by the Institutional Review Boards of Osaka City University
and Kobe Kaisei Hospital and adhered to the tenets of the 1964 Declaration of Helsinki.
Written, informed consent was obtained from all patients before enrollment. After
identifying 31 patients treated by ophthalmologists (AA, MT) between November 2007
and January 2020, we were able to procure formalin-fixed paraftin-embedded (FFPE)
tissue blocks stored at normal temperature with residual tumor for each of these cases.
For each patient, we collected demographic features (age at initial diagnosis and at
presentation to our institution, and sex) and primary tumor features (disease status at

presentation and in situ versus invasive disease). There were no cases of radiation



therapy or chemotherapy (including local treatment) before surgery. The American Joint
Committee on Cancer (AJCC) stage, local recurrence (anatomic site and date),
metastases (regional or distant and date), vital status at the last follow-up, cause of

death, type of surgery, and adjuvant therapy were also recorded.

Immunohistochemistry

Sections (3-um-thick) from the FFPE tissue samples were deparaffinized and treated
with 3% hydrogen peroxide for 15 min to block endogenous peroxidase activity. For
heat-induced antigen retrieval, tissue sections were immersed in 0-01 mol/L citrate
buffer (pH 6-0) and treated in a microwave oven for 20 min at 620 W.
Immunohistochemical analyses for thrombospondin-1 and Ki67 were performed on
tissue sections using the following antibodies: anti-thrombospondin-1 rabbit
monoclonal antibody (1:50 ab85762; Abcam, Cambridge, UK), anti-Ki67 rabbit
monoclonal antibody (clone: SP6; ab16667; Abcam), horseradish peroxidase-
conjugated anti-rabbit IgG (H+L) goat polyclonal antibody (Histofine #424134,
Nichirei Corporation, Tokyo, Japan), and horseradish peroxidase-conjugated anti-mouse
IgG (H+L) goat polyclonal antibody (Histofine #424144, Nichirei Corporation), with
Mayer’s hematoxylin as the counterstain. Stained sections were viewed with an
Olympus BX53+DP74 (Tokyo, Japan). Immunohistochemical staining was optimized
by testing different negative controls (with and without primary antibody and with and

without secondary antibody) and antigen retrieval methods.

Image analysis (including Ki67 index) and scoring

The histopathological samples of all cases were carefully reviewed and representative



blocks were chosen for immunohistochemistry. The pathological diagnoses,

immunohistochemical analyses, evaluation, and counting were carried out by at least

two pathologists (MT and AK) in our hospital in a blinded manner using the

thrombospondin-1 score and the KI67-index shown below. Thrombospondin-1

expression was visually estimated as the localization of tumor cells with complete or

partial membranous staining. The presence or absence and intensity of cell cytoplasmic

staining were also divided into groups with a score of 0-3 and then semi-quantitatively

analyzed (graded as: 0, none; 1, 0-25%; 2, 26-50%; 3, 51-100%). The presence or

absence and intensity of nuclear staining were semi-quantitatively divided into groups

with a score of 0-3 (graded as: 0, none; 1, 0-25%; 2, 26-50%; 3, 51-100%).

To evaluate the growth rates of the tumors, the percentage of tumor cells expressing

the proliferation marker Ki67 was measured, according to past reports.[13-15]

The proliferation index was calculated for each tumor lesion by counting the total

number of tumor cell nuclear profiles and the number of Ki67-positive nuclear profiles

in randomly and systematically selected fields. The first field in each tumor lesion was

selected randomly, with the following fields then sampled systematically using a mesh.

On average, 3000 nuclear profiles per 10 fields were counted per tumor lesion.

Counting was performed using a semiautomatic image analysis program.



Gene expression in tumors

Gene expression in the tumor was analyzed using nCounter analysis (NanoString,
Seattle, WA, USA). Archival formalin-fixed paraffin-embedded tumor tissues were
retrieved and manually macrodissected. Total mRNA was isolated from the
macrodissected tumor tissues using a Qiagen miRNeasy Kit (Qiagen, Valencia, CA,
USA) according to the manufacturer’s instructions. The RNA sample was quantified
using NanoDrop (Thermo Scientific, Wilmington, DE, USA) and regarded as adequate
if it contained a minimum of 400 ng. The sample was subsequently analyzed using the
nCounter PanCancer Progression Panel (NanoString) according to the manufacturer’s
instructions [16]. NanoString data processing was done in the R statistical programming
environment (v3.4.2). To obtain the counts for the positive control probe sets, raw
NanoString counts for each gene were subjected to technical factorial normalization,
which was carried out by subtracting the mean counts plus two times the standard
deviation from the CodeSet inherent negative controls. Subsequently, biological
normalization using the included mRNA reference genes was performed. Additionally,
all counts with p>0.05 after a one-sided #-test versus negative controls plus two times

the standard deviation were interpreted as not being expressed over the basal noise.

Statistical analysis

The clinical and histopathological characteristics were summarized using descriptive
statistics. Correlations between immunohistochemical, demographic, and
clinicopathological factors were assessed using the Wilcoxon rank sum and Fisher’s

exact tests. The interobserver agreement was assessed using the x statistic for two



pathologist raters [17]. It was defined as x<0 indicating no agreement; ¥ = 0.0 to 0.19,
poor; k =0.20 to 0.39, fair; kK = 0.40 to 0.59, moderate; and k = 0.60 to 0.79, substantial,
and k = 0.80 to 1.0, almost perfect agreement [18]. Progression-free survival (PFS) was
defined as the time from surgery to disease recurrence or death from any cause. We
assigned the Ki67 labeling cell index for each thrombospondin-1 staining pattern tested
by evaluating the results using Spearman’s rank correlation test. Cox regression
modeling was used to evaluate correlations between clinicopathological and
immunohistochemical features (age, sex, AJCC T stage, thrombospondin-1 scores) and
survival outcomes. Statistical analyses were performed using SPSS Statistics version 22

software (IBM Japan, Tokyo, Japan). Values of p<0.05 were considered significant.

RESULTS

Table 1 summarizes the clinicopathological findings of our cohort. All 31 patients in
the cohort (100%) were East Asian, and included 17 men and 14 women, with a mean
age at presentation of 77.9 years. There were 16 patients (52%) with invasive SCC, and
15 (48%) with an in sifu tumor. Primary orbital exenteration was necessary for local
disease control in 3 patients (9%), whereas 2 patients (6%) underwent additional orbital
exenteration. There were 9 patients (31%) who underwent adjuvant therapy, which is
referred to as the most common additional local surgery. Topical chemotherapy (topical
mitomycin C) and radiation therapy were performed in 1 patient in the adjuvant therapy
group. In this group, 2 patients died with disease at 6 and 11 months after diagnosis of
regional and lung metastases. One patient had a moderately differentiated SCC with

keratinization (AJCC stage 3). Another patient had an undifferentiated cancer, which
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was diagnosed as SCC because of positive epithelial staining (AE-1/AE-3, keratin)
(AJCC stage 4b). Histology of both patients were upper eyelid origin primary tumor and
the lung metastasis lesions were not histology-proved. Therefore, possibilities such as
double cancer remain. In addition, the other patient was still alive without disease at 44
months after diagnosis of regional metastases. Of the 3 patients (6%) who died, 2 died
due to conjunctival SCC (described above). There were 9 patients (31%) who developed
local recurrence after curative surgery (Table 1).

The nCounter PanCancer Progression Panel was performed on tumorous tissue of 8
surgically resected SCCs. There was an association between the gene expression levels
of the tumor and AJCC T staging (Tis: tumor carcinoma in situ vs. Tadv: tumor
advanced carcinoma). The simple comparison between Tis and Tadv showed significant
differences of 45 genes (p<0.01) (Table 2). However, no significant differences were
detected by the multiple comparison test. The present analysis demonstrated that
thrombospondin-1 was the most biologically important molecule detected under the two
rate change conditions, with the difference shown to be significant (Figure 1).

In our cohort, 30/31 tumors were positive (96%) for thrombospondin-1. Furthermore,
analysis of intracellular staining patterns of thrombospondin-1 showed scores of 2.12
and 0.96 for nuclear and cytoplasmic staining, respectively. The total thrombospondin-1
staining agreement was Substantial (k=0.68). The agreement in the nuclear staining
category was moderate (k=0.53) and the agreement in the cytoplasmic staining category
was Substantial (k=0.79). In addition, calculation of the Ki67 labeling index
demonstrated significant differences between Tis and Tadv (p<0.01)(Figure 2); the
average Ki67 labeling index was 30.58%, and there was a significant correlation with

the thrombospondin-1 cytoplasmic score (p=0.030) (Figure 3).
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The COX regression model was used to examine and analyze the clinicopathological
status, AJCC T stage, and thrombospondin-1 score for the PFS. Univariate Cox
regression analyses showed significant correlations between thrombospondin-1 total
staining and PFS (hazard ratio (HR): 1.873, p=0.026) (Table 3).

Local recurrence, the distant metastasis rate, and the overall survival rate, included in
the multivariate Cox regression analysis, were not significantly different by various
parameters (age: p=0.126, sex: p=0.126, T stage (AJCC): p=0.987, thrombospondin-1
scores: p=0.075, n=31).

In addition, thrombospondin-1 score was significantly correlated with final orbital

exenteration (P=0.019) (Table.4)

DISCUSSION

To the best of our knowledge, this is the first study to survey the prevalence of
thrombospondin-1 expression and intracellular localization, and to evaluate its
prognostic significance in conjunctival SCC.

The present results showed significant differences between Tis and Tadv in 45 genes.
Of these genes, thrombospondin-1 had the highest frequency of differential expression.
Since there were no significant differences due to the small number of cases, we
additionally examined the tumors by immunohistochemistry.

In our cohort, thrombospondin-1 immunohistochemistry showed that 30/31 tumors
were positive (96%) for thrombospondin-1. Furthermore, the staining intensity
demonstrated that there was a significant correlation between thrombospondin-1
expression and the Ki67 index, which is used to evaluate the level of cell proliferation

and growth rate of tumors.
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Previous studies have confirmed the expression of thrombospondin-1 on the ocular
surface, which was shown to be related to homeostasis via the cell surface receptor
CD36 and the immunomodulatory cross-talk between the conjunctival goblet cells and
dendritic cells on the ocular surface. Thus, thrombospondin-1 has become a target
molecule for the treatment of Sjogren’s syndrome.[11] Moreover, as long as the
molecule is involved in homeostasis on the ocular surface, its expression may affect
tumor development in the microenvironment of cancer, similar to conjunctival SCC.

The present results showed that the expression of thrombospondin-1 was increased in
correlation with the expression of Ki67, which is a well-known marker of cell
proliferation reflecting the tumor growth rate. Furthermore, PFS was correlated with the
expression of thrombospondin-1. In a previous conjunctival SCC study that was
performed in Japan, Ohara et al. reported that the Ki67 labeling index may become a
sensitive marker for ocular malignant tumor grading [19], and it appears to have a
positive correlation with tumor progression. With regard to prognosis and treatment
associated with molecular biological markers, other studies have examined the use of
hypoxia-inducible factor-a (HIF-a) as a potential marker.[20] However, in the present
study, HIF-a staining was not confirmed in preliminary our experiment(data not shown)
and thus could not be used to obtain additional knowledge. Daubon et al. reported that
transforming growth factor 1 induced thrombospondin-1 expression via Smad3, which
contributes to the invasive behavior during expansion found in glioblastoma
development.[8] On the other hand, contrary results have also been reported.[21-23]

Tzeng et al. reported that Rab37-mediated thrombospondin-1 secretion in cancer cells
suppressed metastasis and angiogenesis via a cross-talk with endothelial cells. The

authors additionally reported finding a novel component of the vesicular exocytic
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machinery in the tumor microenvironment and tumor progression.[24]

Although there is a contradiction in its effects, we believe that thrombospondin-1 itself
may both suppress and promote the growth of tumors. As previously reported,
suppression of angiogenesis is disadvantageous for tumors because it reduces the
feeding vessels of tumors. However, the reduction in the number of feeding vessels may
prevent access to anti-tumor immune cells such as the NKT cells.[25] A previous study
reported that PD-L1 was also overexpressed in almost half of the conjunctival SCC
cases, with the tumor itself having the ability to escape tumor immunity.[4]

Regarding the correlation with the Ki67 labeling index, these findings indicated that
the expression of thrombospondin-1 was stronger in the advanced cancer that is
characterized by the faster cell growth, and thus, it is possible that the scaffold for the
tumor progression is created as ECM. Furthermore, as described above, the increase in
thrombospondin-1 expression may reflect the ability of cancerous cells to protect
themselves from systemic tumor immunity while they are proliferating.

One of the possible clinical implications of the present study is that these results could
be indicative of a new prognostic marker for conjunctival SCC, with the ability to
predict PFS and final orbital exenteration based on the results of immunohistochemistry.
Furthermore, although its role is poorly understood, treatments that affect the expression
level of thrombospondin-1 may be options for treatment of conjunctival SCC. In
particular, since it is associated with OSSN, it is possible that an intervention method
could be developed for thrombospondin-1, in which eye drop administration could be
used for treatment, since this would not burden the patient. In addition to the reported
existing possibilities of topical application of interferona-2b, there could be a place for

using an agent directed at thrombospondin-1 [26] Previous reports have not shown
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significant differences in recurrence or metastasis.[2, 27] However, it was suggested that
the pathological background was poor, and it might be difficult to investigate prognosis
in advanced cases. Above all, gene array analysis, which allowed us to identify a new
finding related to thrombospondin-1 between the advanced cases and carcinoma in situ.
Moreover, the results were in agreement with the previously reported grading of Ki67.
[19] Therefore, the results of the present research using Ki67 and thrombospondin-1
may be further examined in the future.

There were several important limitations in the present study. First, regarding
thrombospondin-1 expression on the ocular surface, it should be noted that changes in
benign diseases and age-related changes in normal tissues still need to be sufficiently
investigated. In addition, variation in RNA quality results in inaccurate and misleading
changes in molecular profiling, underpinning the need for reliable and reproducible
protocols for the processing of tissue and extraction of RNA.[28, 29] Numerous studies
have reported the effect of RNA modification for the isolation of nucleic acids from
FFPE tissue, which is important for researchers prior to undertaking experimental
processes and interpreting results, including the present experiment. Furthermore, due to
the small number of events, the COX models of PFS and Orbital exenteration were
univariates analysis, and statistical confounding factors could not be excluded. We will
need adding cases and multivariate analysis in the future.

In the present study, thrombospondin-1 expression might be correlated with PFS and
necessity of final orbital exenteration. Further studies, including other multi-institutional
centers, along with an increase in the number of cases need to be conducted in the
future. In addition, the size of our study cohort was relatively small (n=31). Therefore,

additional studies will be needed to corroborate our findings.
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In conclusion, the results of this study indicate that thrombospondin-1 may be worth
considering in the future and is a potential prognostic factor in the pathology of OSSN,

including SCC.
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Table 1. Clinicopathological findings of 31 cases of conjunctival squamous cell
carcinoma

All (n=31)
n (%)
Age,y
Mean (range) 77.9 (63-98)
Sex
Male 17 (54)
Female 14 (46)
Follow-up duration after primary
surgery
Months (range) 36.1 (12-135)
T-stage (AJCC)
Tis 15 (49)
T1 4 (12)
T2 3 (10)
T3 7(23)
T4 2 (6)
Primary surgery type
Local excision 28
Orbital exenteration 3
Adjuvant therapy
No 22 (70)
Yes 9(30)
Additional excision 7
Topical chemotherapy 1
Radiation therapy 1
Immunohistochemical markers
Thrombospondin-1 expression in
tumors
Positive 30 (96)
Negative 1(4)
Thrombospondin-1 nuclear
expression in tumors (score)
Very strong (3) 11 (36)
Strong (2) 12 (38)
Weak (1) 7 (22)
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Negative (0)

Thrombospondin-1 cytoplasm
expression in tumors (score)
Very strong (3)

Strong (2)
Weak (1)
Negative (0)
Ki67 labeling index
<50%
>50%
Average (%)
Orbital exenteration
Yes
No
Local recurrence after curative
therapy
Yes
No
Metastasis
Distant
Regional + Distant
Regional
None

Status at last follow-up
Dead
Alive
Cause of death
Conjunctival SCC
(metastasis)
Other

23

13)

6 (20)
2 (6)

6 (20)
17 (54)

8(25)
23(75)
30.5

5(16)
26 (84)

9 (31)
18 (69)

0(0)
2 (6)

1(3)
27 (91)

3 (10)
28 (90)
2 (75)

1 (25)



Table 2. Forty-five significantly different genes between Tis and Tadv in the nCounterPanel

Gene name Log?2 fold | Std error | p-value probe.ID
change (log2)

| THBS1-mRNA 2.74 0.324 0.000147 | NM_003246.2:3465
2 POSTN-mRNA 4.54 0.55 0.000171 | NM_001135935.1:910
3 COL1A1-mRNA 4.07 0.516 0.000219 | NM_000088.3:4272
4 BGN-mRNA 3.62 0.538 0.000525 | NM_001711.3:1935
5 COL3A1-mRNA 3.78 0.597 0.000727 | NM_000090.3:180
6 CXCR4-mRNA 3.93 0.668 0.00106 | NM_003467.2:1335
7 NFKBI1-mRNA -2.32 0.344 0.00108 | NM_003998.2:1675
8 PRF1-mRNA 3.57 0.627 0.00127 | NM_005041.3:2120
9 COL5A2-mRNA 3.08 0.548 0.00136 | NM_000393.3:4075
10 COL1A2-mRNA 3.47 0.623 0.00142 | NM_000089.3:2635
11 VSIG4-mRNA 245 0.459 0.00178 NM _001100431.1:160
12 SRGN-mRNA 2.61 0.493 0.00186 | NR_036430.1:65
13 TMPRSS4-mRNA -2.38 0.459 0.00206 | NM_019894.3:1146
14 SPARC-mRNA 22 0.428 0.00216 | NM_003118.2:910
15 ERMP1-mRNA -1.14 0.228 0.0024 NM_024896.2:852
16 ARHGAP32-mRNA -1.32 0.27 0.0027 NM _001142685.1:2100
17 CD163-mRNA 1.96 0.414 0.00322 | NM_004244.4:1630
18 FN1-mRNA 3.42 0.726 0.00328 NM 212482.1:1776
19 ARHGDIB-mRNA 1.92 0.418 0.00369 | NM_001175.4:833
20 COL6A3-mRNA 2.89 0.631 0.00373 NM_004369.3:2782
21 VAV3-mRNA -1.82 0.4 0.00391 NM _001079874.1:352
22 ID1-mRNA -1.19 0.262 0.00393 NM_002165.2:345
23 RORA-mRNA 0.563 0.125 0.00404 | NM_134261.2:1715
24 RAC2-mRNA 3.05 0.681 0.00419 | NM_002872.3:1069
25 CCL5-mRNA 3.37 0.756 0.0043 NM_002985.2:280
26 CD46-mRNA -0.968 0.22 0.00459 | NM _172350.1:365
27 MMP1-mRNA 3.45 0.802 0.00506 | NM_002421.2:700
28 OLFML2B-mRNA 2.13 0.495 0.00513 NM_015441.1:2920
29 PLXNCI1-mRNA 1.77 0.415 0.00533 NM_005761.2:3705
30 STABI-mRNA 1.75 0.416 0.00565 | NM_015136.2:95
31 PPL-mRNA 2.2 0.529 0.00593 NM_002705.4:2435
32 CRISPLD2-mRNA 2.54 0.614 0.00605 NM_031476.3:2575
33 LUM-mRNA 2.38 0.575 0.00608 | NM_002345.3:1285
34 WIPF1-mRNA 1.98 0.485 0.00651 NM_001077269.1:1660
35 HIF1A-mRNA 1.62 0.413 0.00774 | NM_001530.2:1985
36 NR4A1-mRNA 2.29 0.584 0.00774 | NM_173157.1:1575
37 ID4-mRNA -1.61 0.411 0.0078 NM_001546.2:588
38 ELF3-mRNA -1.95 0.497 0.00781 NM_001114309.1:460
39 CYBB-mRNA 2.61 0.679 0.00847 | NM_000397.3:2686
40 PRKCB-mRNA 2.82 0.738 0.00868 | NM _212535.1:1750
41 GTF2I-mRNA -0.662 0.174 0.00899 | NM_033001.2:920
42 COL4A1-mRNA 1.91 0.509 0.00945 | NM_001845.4:780
43 SERPINE1-mRNA 2.83 0.756 0.00956 | NM_001165413.1:1670
44 THBS2-mRNA 3.24 0.875 0.01 NM_003247.2:4460
45 NRP1-mRNA 1.39 0.374 0.01 NM_003873.5:370
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Table 3. Relationships between progression-free survival and clinicopathological

and molecular factors

Variable HR 95%ClI p

Age per year 1.305 0.904-1.882 0.155
Male sex 3.294 0.339-32.035 0.304
T-stage (AJCC) 3.428 0.356-33.031 0.287
Thrombospondin-1 1.873 1.079-3.251 0.026*

total score

CI: confidence interval, HR: hazard ratio
Statistical significance is underlined.

*p value based on a Cox proportional hazards model.

Table 4. Relationship between Orbital Exenteration and clinicopathologic and

molecular factors

Variables HR 95%CI p

Age per year 1.091 0.944-1.260 0.241
Male SEX 2.957 0.223-39.251 0.411
T-stage (AJCC) 0.126 0.008-2.115 0.126
Thrombospondin-1 2.797 1.183-6.612 0.019*

total score

CI; indicates confidence interval, HR; hazard rate

Statistical significance is underlined. *p value based on a COX proportional hazard model.
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Figure Legends

Figure 1. Volcano plot displaying differentially expressed genes between squamous cell
carcinoma in situ (Tis) and invasive squamous cell carcinoma (Tadv). The vertical axis
(y-axis) corresponds to the mean expression value of log 10 (g-value), and the

horizontal axis (x-axis) displays the log 2-fold change value.

Figure 2. Photomicrograph of conjunctival squamous cell carcinoma (AJCC stage
T2NOMO) (A) Hematoxylin-eosin (HE) staining (bar=50 um). (B) Expression of Ki67
staining. Ki67 index 67% (bar=50 um). (C) Expression of thrombospondin-1 staining.
Nuclear score: 3 Cytoplasmic score: 3 (bar=50 um). (D) Expression of thrombospondin-

1 staining. High magnification (bar=20 pm).

Figure 3. Linear regression analysis between the Ki67 index and the thrombospondin-1
staining pattern for three groups

(Thrombospondin-1 Total Score, Thrombospondin-1 Cytoplasmic Score,
Thrombospondin-1 Nuclear Score). There is a significant correlation with the

thrombospondin-1 cytoplasmic score (p=0.030).
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