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Background: Patients with operable breast cancer have a better prognosis for recovery. However, once
distant organ metastasis occurs, the chance of a long-term survival or a cure is limited. The collection and
counting of circulating tumor cells (CTCs) by reliable detection techniques are of increasing importance in
the diagnosis of early metastasis and prognosis of disease progression. Isolation by size of epithelial tumor
cells ISET) has the advantage of simplicity of operation and high homogeneity. It is practical for large-scale
clinical detection showing cell abundance. The value of ISET in the detection of circulating breast cancers in
the blood has not been determined. The purpose of this study is to explore the feasibility of applying ISET
to detect CTCs by determining the detection rate of ISET in operable breast cancer and by evaluating the
correlation between detection rate, cell count and clinical factors such as molecular typing and pathological
staging.

Methods: The experiment included 193 breast cancer patients who were diagnosed by core needle biopsy
before the operation. 10 mL of venous blood was collected from the patients preoperatively, and CTCs in
their blood samples were counted and analyzed by ISET.

Results: Patients were divided into groups according to pathology and immunohistochemistry. The overall
detection rate of CTCs by ISET was 41.24%. The detection rate, the number of overall CTCs and the
average number of CTCs in each group were analyzed individually. No significant differences were observed
between the different groups.

Conclusions: Although ISET has a relatively good detection rate for circulating breast cancer cells, it fails

to provide more information on pathological staging, molecular classification and so forth.
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Introduction

Breast cancer is the most common malignancy worldwide
and remains the leading cause of cancer death in women.
It accounts for 25% of all cancers and 15% of cancer
deaths (1). Although non-metastatic breast cancer patients
can be effectively cured by surgery, chemotherapy,
radiotherapy, endocrine therapy, targeted therapy, and
other comprehensive treatment, distant organ metastasis
is common and incurable (2). Breast cancer is considered
to be a systemic disease due to early spread with small
tumor burden. Early detection of micro-metastasis derived
from minimal residual lesions or disseminated tumor
cell (DTC) or circulating tumor cell (CTC) in the blood
cannot be achieved by high-resolution diagnostic imaging
technologies (3). Studies have shown that tumor cells
can be identified in bone marrow (DTCs) and peripheral
blood (CTCs) in patients with non-metastatic early
breast cancer (4,5). Additionally, minimal residual lesions
of breast cancer can be evaluated in bone marrow, and
patients with positive DT'Cs have a poor prognosis (6,7).
Furthermore, monitoring DTCs in bone marrow after
adjuvant therapy has demonstrated clinical significance (8).
However, repeated bone marrow aspiration under local
anesthesia is difficult, which makes the detection of DTCs
tedious, painful and invasive. CTCs that can be obtained
via peripheral blood sampling have received more clinical
attention due to good tolerance, minimally invasiveness and
reproducibility of the procedure.

The prognostic value of detection CTCs in patients with
early breast cancer has been reported (9,10). The increase
in the number of CTCs correlates with lower survival rates,
and the persistent existence of CTCs during treatment
is indicative of poor response to therapy. Detection of
CTCs from blood tests is a reliable tool to assess the risk
of recurrence and metastasis. CTC count, as a prognostic
biomarker for distant metastasis in early breast cancer
patients will play an increasingly important role in breast
cancer management.

Advances in detection methods have made the detection
of CTCs more reliable (11). The detection process mainly
includes two steps: enrichment and labeling identification.
Due to the rarity of CTCs, an effective enrichment
method is the key and a technical challenge. At present,
different CTC detection methods have different sensitivity,
specificity, reliability, cost-effectiveness and limitations. In
the exploration of different detection methods (12-16), we
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found Isolation by size of epithelial tumor cells (ISET) is
a CTC enrichment method based on the size of epithelial
tumor cells. One advantage of ISET is its capability of
enriching a large number of CTCs or circulating tumor
microemboli (CTM) from the peripheral blood of breast
cancer patients.

The main purpose of this study was to test the
effectiveness of ISET in detecting CTCs in patients with
operable breast cancer, and subsequently to determine
the correlations between CTCs count and molecular
classification and pathological staging, as well as CTCs as
biomarkers for the prognosis of early stage breast cancer.
We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tcr-19-2662).

Methods
General information

A total of 193 breast cancer patients who underwent surgery
in the Breast Diseases Department of the First Affiliated
Hospital with Nanjing Medical University (February
2019 to May 2019) were included in this study. Specific
inclusion criteria: (I) All patients had confirmed diagnosis
of breast cancer by preoperative biopsy (puncture, etc.),
including ductal carcinoma in situ (DCIS), invasive ductal
carcinoma (IDC), invasive lobular carcinoma (ILC),
mucinous adenocarcinoma and so on. (II) Preoperative
ultrasonography/mammography/magnetic resonance
imaging (MRI) evaluation showed that the mass was
<5 cm and enlarged axillary lymph nodes <9. (III) Visceral
metastasis was excluded by preoperative chest CT and
abdominal CT/ultrasonography. (IV) There was no
obvious abnormality in biochemistry, blood routine,
and ECG before operation. (V) No history of taking
special medications before operation. (VI) Patients who
received neoadjuvant chemotherapy prior to surgery were
excluded. (VII) No previous history of a malignant tumor.
(VIII) Surgical methods include breast-conserving/total
mastectomy + sentinel lymph node biopsy and modified
radical mastectomy. The trial was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was approved by Institutional Review Boards of the
First Affiliated Hospital with Nanjing Medical University
(NO.: 2017-SR-171) and informed consent was taken from
all the patients.
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Methods
Peripheral blood samples

Peripheral blood samples were taken one hour before
surgery from the median cubital vein and mixed with K2-
EDTA. The first 2.5 mL of blood was discarded to prevent
epithelial cell contamination, and the remaining 7.5 mL
were treated immediately (within 2 hours).

ISET assay

ISET assay was performed as described earlier by Vona
et al. (17). Briefly, first, the blood (7.5 mL) was collected
into the EDTA tube (Beckton Dickinson, NJ, USA) and
divided into two equal samples of 0.75 mL each within
4 hours. Each small sample was diluted at 1:10 with the
red blood cell dissolution buffer (Rarecell Diagnostics,
Paris, France) and loaded into a separate hole in the ISET
filtration module (Youzhiyou, Wuhan, China), which
consists of a 10-hole plastic liquid storage tank located
on top of a polycarbonate film with a cylindrical 8 mm
hole. The blood sample was filtered by connecting the
module to the ISET device and applying a mild adjustable
suction. This process produced 10 discontinuous 6 mm’
membrane points on which cells of 0.75 mL whole blood
were deposited. The membrane was stored at -20 °C.
Analysis was conducted according to the manufacturer’s
protocol. Cells were classified as circulating tumor cells
when they meet more than four of the following criteria: (I)
significantly enlarged nucleus (>2-3 calibrated aperture);
(IT) the high nucleocytoplasmic ratio (ratio >0.8); (II)
deep and uneven staining; (IV) irregularity of the nuclear
membrane; (V) increased number of heteronuclear cells
(ratio >0.5); (V1) lateral displacement of nuclear chromatin
or presence of large nucleolus; (VII) abnormal mitotic
pattern. Cells without cytoplasm are not analyzed.

Detection of CTCs

Immunofluorescence staining was used to confirm the
differentiated cluster CD45. The expression of CD45
was used to distinguish between CTCs and leukocytes,
especially megakaryocytes and large monocytes. At room
temperature (18-26 °C), 200 pL paraformaldehyde (2%)
was added to the filter and cells were fixed for 5 minutes.
Thereafter, cells were washed with PBS 3 times, with each
wash for 2 minutes. 200 pL. methanol was then added to
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the filter and left to rest for 1 minute. Filter membrane was
removed and placed onto one side of the glass slide, left to
dry at room temperature for 4-5 minutes, and transferred
to the center of the glass slide, where it was fixed with 2 pLL
adhesive [(transparent reagent; catalogue No. BA-7002B);
(mountant; catalogue No. BA-7004); Baso Biotechnology,
Whuhan, China]. A circle was drawn around the filter
membrane with a PAP pen. The sample was then treated
with 200 pLL 0.5% Triton X-100 for 5 minutes and washed
with PBS for 3 times with 2 minutes each time. Thereafter,
100 pL 10% goat serum was added to the filter membrane
(Jackson ImmunoResearch Europe, Newmarket, UK) and
placed at room temperature for 30 minutes with the excess
serum removed. The sample was incubated with 100 pL
primary antibody (anti-CD45; catalogue No. SC-70699;
Santa Cruz Biotechnology, Dallas, TX) diluted to 1:500 and
1:200 with 10% goat serum, respectively at 4 °C overnight.
Samples were washed with PBS for 3 times with 3 minutes
for each wash, and 10% goat serum was added to dilute
100 pL secondary antibody (Alexa Fluor 488-conjugated
goat anti-rat; catalogue No. A11006; Thermo Fisher
Technology, Waltham, MA, USA) to 1:500, and the slides
were incubated with the secondary antibody at room
temperature for 50 minutes. The slides were rinsed with
PBS for 3 times with 2 minutes of each wash and the
film was sealed with DAPI. Observation was done with a
fluorescence microscope (magnification 40 times). After the
slide images were taken, Giemsa staining was performed
and compared with the results of immunofluorescence.
Glass slides were dyed at room temperature with 100 pL.
diff A (Eosin; catalogue No. YZY-CTC-p100; Youzhiyou,
Wuhan, China) for 1 minute. The slides were rinsed with
PBS for 1 minute and 100 pL diff B (Methylthioninium
Chloride; catalogue No. YZY-CTC-p100; Youzhiyou,
Wuhan, China) was added for 90 seconds at room
temperature. The glass slides were then washed with
deionized water for 30 seconds each time and dried at 50 °C
for 30 minutes. The glass slides were then dried for 1 h at
50 °C using a permanent installation medium (Baso Ultra-
Clear Advanced Mounting Resin; catalogue No. BA-7004;
Baso Biotechnology, Wuhan, China). Finally, the cells were
observed and counted with an optical microscope (magnified
40 times).

Statistical analyses

SPSS25.0 software was used for statistical analysis. The
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number of CTC in different groups was expressed by
mean = standard deviation, the total data was tested by
independent sample T-test, the data in the group were
analyzed by single-factor analysis of variance and corrected
by Turkey test, and the counting data were expressed as
rate (%). All P values were double tails, and P<0.05 was
considered statistically significant.

Results
Clinicopathological parameters of the patients

A total of 193 patients were enrolled between February
2019 and May 2019, including 1 case of male breast cancer
and 192 cases of female breast cancer, aged between 28—
79 years. All patients underwent surgical resection (tumor
resection without pathological residue) as the first-line
treatment. Baseline patient clinical data included age,
gender, pathological type, histological grade, tumor (T)

Figure 1 Detection of circulating tumor cells by ISET (isolation
by size of epithelial tumor cells). Circulating tumor cells observed
under a microscope: enlarged nucleus (about 3 calibrated aperture),
thickened nuclear membrane, a high nuclear quality, irregular
nucleoli shape, deep and uneven nuclear staining, and large

amounts of cytoplasm in blue.
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stage, lymph node metastasis, hormone receptor status,
Her-2 status, Ki-67 status, and CK5/6 status.

Overall detection of CTCs

Before the surgical resection, the total detection rate of
CTCs was 40.93%, the total number of CTCs was 189,
and the average number of CTCs was 0.979. Figure 1 shows
a morphological analysis of CTCs by Giemsa staining,
Diff-Quik staining (magnified 1000 times) and separated
by CTCBiopsy®: enlarged nucleus (about 3 calibrated
aperture), thickened nuclear membrane, a high nuclear
content, irregular nucleoli shape, deep and uneven nuclear
staining, and large amounts of cytoplasm in blue. However,
we did not detect CTM in the blood of this cohort.

Detection of CTCs in different groups

Pathological types with detection of CTCs in breast
cancer

Among the 193 patients, there were 167 cases of IDC,
9 cases of DCIS, 8 cases of ILC, 4 cases of mucinous
adenocarcinoma, 3 cases of DCIS with invasion, 1 case of
invasive micropapillary carcinoma and 1 case of invasive
carcinoma. Three cases of DCIS with invasive and 1 case of
invasive micropapillary carcinoma were included in IDC for
the analysis. Due to the lack of other cases, 1 case of invasive
carcinoma was excluded from the analysis. In 171 cases of
IDC, the detection rate, total cell number and the average
cell number were 40.94%, 158 and 0.924, respectively.
The detection rate, total cell number and the average
cell number of the ILC group were 50%, 10 and 1.25,
respectively. The detection rate, total cell number and the
average cell number of the DCIS group were 33.33%, 9 and
1, respectively. The detection rate, total cell number and
the average cell number of mucinous adenocarcinomas were
50%, 10 and 2.5 respectively. There were no statistically
significant differences in the detection of CTCs among the

Table 1 Pathological types with detection of circulating tumor cells in breast cancer

Pathological types Patients Positive rate (%) Mean + standard deviation Total circulating tumor cells P value
Invasive ductal carcinoma 171 40.94 0.924+1.734 158 0.3287
Invasive lobular carcinoma 8 50.00 1.250+1.642 10
Ductal carcinoma in situ 9 33.33 1.000+1.766 9
Mucinous carcinoma 4 50.00 2.500+1.647 10
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Table 2 Pathological staging with detection of circulating tumor cells in breast cancer

Pathological staging Patients Positive rate (%) Mean + standard deviation Total circulating tumor cells P value
| 56 37.50 0.839+1.734 47 0.5781
1A 70 44.29 1.200+1.746 84

1B 23 39.13 0.826+1.773 19

A 14 35.71 0.571+1.650 8

lnc 10 50.00 1.400+1.481 14

Table 3 Histological grading with detection of circulating tumor cells in breast cancer

Histological grading Patients Positive rate (%) Mean + standard deviation Total circulating tumor cells P value
Il 75 35.14 0.892+1.744 66 0.7264
1} 77 44.16 1.000+1.734 77

1111 13 38.46 1.231+1.806 16

four groups of different pathological types of breast cancer
(Table 1, P>0.05).

Pathological staging with detection of CTCs in breast
cancer

Based on the seventh edition of NCCN guidelines, the
survey population was divided into stage I, IIA, IIB,
IIIA, IIIC and 0 (DCIS, as shown above) according to
the number of lymph node metastasis, mass size and the
presence or absence of distant metastasis (distant metastasis
was excluded when 193 patients were recruited). Eleven
patients who were unable to reassess the size of the mass in
our hospital after mass resection were also excluded. The
detection rate, total number and average of CTCs in 56
patients with stage I were 37.5%, 47 and 0.839, respectively.
The detection rate, total number and average of CTCs in
70 patients with ITA were 44.29%, 84 and 1.2, respectively.
The detection rate, total number and average of CTCs
in 23 patients with IIB stage were 39.13%, 19 and 0.826,
respectively. Furthermore, the detection rate, total number
and average of CTCs in 14 patients with IITA stage were
35.71%, 8 and 0.571, respectively. The detection rate, total
number and average of CTCs in 10 patients with IIIC
stage were 50%, 14 and 1.4, respectively. There were no
statistically significant differences in the detection of CTCs
between the six pathological staging (7able 2, P>0.05).

© Translational Cancer Research. All rights reserved.

Histological grading with detection of CTCs in breast
cancer

Special types of invasive carcinoma and ungrouped invasive
carcinoma had no histological grade and were removed.
DCIS cases were also excluded. The remaining cohort
was divided into I grade, II grade, III grade and II-III
grade according to the histological grade of invasive ductal
carcinoma. There was only one patient in the Grade I
group whereby one circulating tumor cell was detected,
which was excluded as a special case. The detection rates of
CTGCs in the other three groups were 35.14%, 44.16%, and
38.46%, respectively. The total number of cells was 66, 77
and 16, and the average number of cells was 0.892, 1 and
1.231, respectively. There were no significant differences in
the detection of CTCs among the three histological groups.
(Table 3, P>0.05).

Molecular typing with detection of CT'Cs in breast
cancer

Nine patients with DCIS and 1 patient whose subsequent
immunohistochemical test was not conducted were
excluded. According to the status of hormone receptor,
her-2 and Ki67, the remaining cohort was divided into
Luminal A group, Luminal B group, her-2 overexpression
group, and triple-negative group. The detection rate was
44.44%, 41.18%, 40.74%, 42.86%, respectively; the total
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Table 4 Molecular typing with detection of circulating tumor cells in breast cancer

Molecular subtyping Patients Positive rate (%) Mean + standard deviation Total circulating tumor cells P value
Luminal A 9 44.44 0.444+1.563 4 0.4545
Luminal B 119 41.18 1.025+1.736 122
Her-2 overexpression 27 40.74 0.888+1.750 24
Triple-negative 28 42.86 1.071+1.616 30

cell number was 4, 122, 24, 30, and the average cell number
was 0.444, 1.025, 0.888, 1.071, respectively. There were no
significant differences in the detection of circulating tumor
cells between the four histological groups (7able 4, P>0.05).

Discussion

The commonly used enrichment methods of CTCs
include immunomagnetic, density gradient and filtration.
CellSearch (18-20) relies on cell surface-specific antigen
affinity capture. Although it is one of the most sensitive
indirect methods in CTC detection (21) and has gained U.S.
Food and Drug Administration’s approval for the follow-
up of patients with breast, colonic and prostate metastasis,
this technique has some limitations, such as, false-positive
selection may occur due to the expression of epithelial
markers in non-epithelial cells. Similarly, circulating tumor
markers that are not recognized by EpCAM antibodies are
omitted as falsely negative. Therefore, the specificity of
CellSearch is controversial (22-25). The density gradient
centrifugation using Ficoll-Hypaque stratified solution
depends on cellular physical specificity. CTCs are easily lost
due to cell migration to plasma layers or cell aggregation.
In addition, in order to prevent the mixing of different
layers, the centrifugal step must begin as soon as possible.
Moreover, the stratified solution is toxic which may affect
the viability of cells. Although the density gradient method
does not depend on the existence of specific markers and
is considered to be a method for enriching all types of
circulating tumor cells, its specificity raises concerns (26,27).
Although RT-PCR has been widely used in the past few
years (28), the extraction of RNA destroys the integrity
of cells (29) and hinders the analysis of cell morphology
and phenotype, and the semi-quantitative nature of PCR
prohibits the accurate estimation CTCs in the blood. The
filtration method used in our study, ISET, is to separate
CTCs based on the size of epithelial tumor cells, which is
a method of direct enrichment of epithelial cells according

© Translational Cancer Research. All rights reserved.

to the characteristics of physical size. White blood cells
and epithelial cells were separated by 8 pm pore filter (17).
Nucleated cells with positive expression of cytokeratin (CK)
8/18/19 but negative expression of white blood cell specific
marker CD45 are CTCs.

ISET was the first method to allow direct filtration
of peripheral blood, by avoiding immunomagnetism and
flow cytometry cell separation (30,31) to minimize cell
loss. In fact, one of the most distinct advantages of ISET
is that it can keep the isolated epithelial cells intact for
morphological analyzes.

ISET was used to detect CTCs in the blood of 193
patients with operable breast cancer, with an overall
detection rate of 40.93%. According to few recent studies,
the preoperative detection rate of CTCs in operable
patients with esophageal cancer using ISET under similar
inclusion criteria was 52.7% (32), for non-small cell lung
carcinoma by ISET was 49.52%, which was higher than
the 39% detection rate of CellSearch (33). Out CTC
detection rate in operable breast cancer patients by ISET
is comparable the above-mentioned studies. The results
showed the consistency of ISET for different malignancies
which suggest that it may be used broadly.

A recent report showed that positive CTC count is
associated with cancer risk, low CTC count (<3/mL) is
associated with mild malignancy, and 3-20 CTC/mL is
associated with moderate malignancy. High CTC count
(>20/mL) is associated with a higher risk of malignancy,
recurrence, and metastasis (30). However, it is not the case
in our study. After grouping 193 patients according to
pathological type, histological grade, pathological staging
or molecular classification, we found that there were no
correlations between the detection rate, the total number
and the average number of CTCs and the above clinical
parameter. Similar results were observed in CTCs isolated
by ISET in operable esophageal cancer (32). In another
prospective clinical trial, CellSearch was used to detect
CTCs in 115 patients with non-metastatic breast cancer
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diagnosed as operable or locally advanced breast cancer.
CTCs were detected by CellSearch in 23% of patients,
but only 10% of patients had >1/7.5 mL circulating tumor
cells in their blood. Subsequent studies have shown that
even if only one CTC is detected, it is also related to the
development of metastasis in the future, which indicates
that the detection of CTCs does not need a threshold,
and the metastasis efficiency of CTCs is higher than that
of previous cognition (34). Therefore, we come to the
conclusion that the detection of CTCs by ISET cannot
provide more information on pathological staging and
molecular classification, but can provide a more convenient,
rapid and economical prognosis for the development of
distant metastasis.

Current study also included a case of male breast cancer
in which circulating tumor cells were detected. Male breast
cancer is a rare malignant tumor, accounting for 0.2-1.5%
of all male cancers and about 1% of breast cancer. Male
breast cancer has a poor prognosis, but if it is detected early
and treated promptly, the prognosis of treatment tends
to be the same as that of women with breast cancer. The
detection rate of CTCs in the whole male breast cancer
population were higher than those in the female population
with the same pathological type, pathological staging, and
molecular classification, thus providing more help for the
early diagnosis of male breast cancer. Nevertheless, due to
the limited sample size at present, the identification of this
type of cancer is still inadequate. This suggests that ISET
may have better applicability and higher clinical values in
male breast cancer.

The 193 patients have been compared in clinical
parameters including most of the breast cancer pathology
types (IDC, DCIS, ILC, mucinous adenocarcinoma, DCIS
with invasive, invasive micropapillary carcinoma) and all
the molecular classification and pathological staging of
breast cancer. ISET has been evaluated comprehensively,
but due to the limited sample size and large variations in
case numbers among different groups, most subgroups can
only observe the trend. Future investigations with large
sample size and more even case number distribution of all
analysis groups are required. In addition, because of the
long-estimated survival time of breast cancer, this study is
far from reaching the follow-up node. The prognostic value
of this method in the preoperative detection of early breast
cancer cannot be assessed immediately. According to the
previous research experience, the detection efficiency of our
previous data is better than most positive capture methods,
suggesting that it still has great potential value in prognosis.
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The observations of this study have provided evidence and
basis for future follow-up studies that expand sample size.
Although ISET cannot provide effective stratification for
molecular typing and pathological staging of breast cancer, it
is more affordable, easy to operate and homogeneous, which
is more feasible to be transferred to the clinical settings
for long-term follow up that requires repeated detection at
multiple time points. Observations derived from this study
have also provided some basis for the early monitoring of
postoperative recurrence of breast cancer and the evaluation
of the efficacy of systematic treatment by ISE'T.

Acknowledgments

Funding: This study was funded by the Natural Science
Foundation of China (81572602).

Footnote

Reporting Checklist: The authors have completed the
STROBE reporting checklist. Available at http://dx.doi.
org/10.21037/tcr-19-2662

Data Sharing Statement: Available at http://dx.doi.
org/10.21037/tcr-19-2662

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/tcr-19-2662). The authors have no conflicts
of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The trial was
conducted in accordance with the Declaration of Helsinki (as
revised in 2013). The study was approved by Institutional
Review Boards of the First Affiliated Hospital with Nanjing
Medical University (NO. 2017-SR-171) and informed

consent was taken from all the patients.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the

Transl Cancer Res 2020;9(7):4297-4305 | http://dx.doi.org/10.21037/tcr-19-2662


http://dx.doi.org/10.21037/tcr-19-2662
http://dx.doi.org/10.21037/tcr-19-2662
http://dx.doi.org/10.21037/tcr-19-2662
http://dx.doi.org/10.21037/tcr-19-2662
http://dx.doi.org/10.21037/tcr-19-2662
http://dx.doi.org/10.21037/tcr-19-2662

4304

formal publication through the relevant DOI and the license).

See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Bray F Ferlay J, Soerjomataram I, et al. Global cancer
statistics 2018: GLO-BOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. CA
Cancer J Clin 2018;68:394-424.

2. Fisher B, Jeong JH, Anderson S, et al. Twenty-five-
year follow-up of a randomized trial comparing radical
mastectomy, total mastectomy, and total mastectomy
followed by irradiation. N Engl ] Med 2002;347:567-75.

3. Pantel K, Alix-Panabieres C, Riethdorf S. Cancer
micrometastases. Nat Rev Clin Oncol 2009;6:339-51.

4. Riethdorf S, Muller V, Zhang L, et al. Detection and
HER?2 expression of circulating tumor cells: prospective
monitoring in breast cancer patients treated in the
neoadjuvant GeparQuattro trial. Clin Cancer Res
2010;16:2634-45.

5. Pantel K, Brakenhoff RH, Brandt B. Detection, clinical
relevance and specific biological properties of disseminating
tumour cells. Nat Rev Cancer 2008;8:329-40.

6. Braun S, Vogl FD, Naume B, et al. A pooled analysis of
bone marrow micrometastasis in breast cancer. N Engl J
Med 2005;353:793-802.

7. Wiedswang G, Borgen E, Karesen R, et al. Detection of
isolated tumor cells in bone marrow is an independent
prognostic factor in breast cancer. J Clin Oncol
2003;21:3469-78.

8. Janni W, Rack B, Schindlbeck C, et al. The persistence of
isolated tumor cells in bone marrow from patients with
breast carcinoma predicts an increased risk for recurrence.
Cancer 2005;103:884-91.

9. Thery L, Meddis A, Cabel L, et al. Circulating Tumor
Cells in Early Breast Cancer. JNCI Cancer Spectr
2019;3:pkz026.

10. Bidard FC, Proudhon C, Pierga JY. Circulating tumor
cells in breast cancer. Mol Oncol 2016;10:418-30.

11. Ignatiadis M, Lee M, Jeffrey SS. Circulating Tumor
Cells and Circulating Tumor DNA: Challenges and
Opportunities on the Path to Clinical Utlity. Clin Cancer
Res 2015;21:4786-800.

12. Park HS, Han H]J, Lee S, et al. Detection of Circulating
Tumor Cells in Breast Cancer Pa-tients Using
Cytokeratin-19 Real-Time RT-PCR. Yonsei Med J
2017;58:19-26.

13. Andree KC, van Dalum G, Terstappen LW. Challenges in

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Zeng et al. ISET detects CTCs in early breast cancer

circulating tumor cell detection by the CellSearch system.
Mol Oncol 2016;10:395-407.

Yoneda K, Chikaishi Y, Kuwata T, et al. Capture of
mesothelioma cells with 'universal' CTC-chip. Oncol Lett
2018;15:2635-40.

Danila DC, Samoila A, Patel C, et al. Clinical Validity of
Detecting Circulating Tumor Cells by AdnaTest Assay
Compared With Direct Detection of Tumor mRNA in
Stabilized Whole Blood, as a Biomarker Predicting Overall
Survival for Metastatic Castration-Resistant Prostate
Cancer Patients. Cancer J 2016;22:315-20.

Huang Q, Wang FB, Yuan CH, et al. Gelatin
Nanoparticle-Coated Silicon Beads for Density-Selective
Capture and Release of Heterogeneous Circulating Tumor
Cells with High Purity. Theranostics 2018;8:1624-35.
Vona G, Sabile A, Louha M, et al. Isolation by size

of epithelial tumor cells : a new method for the
immunomorphological and molecular characterization of
circulatingtumor cells. Am J Pathol 2000;156:57-63.
Dementeva N, Kokova D, Mayboroda OA. Current
Methods of the Circulating Tumor Cells (CTC) Analysis:
A Brief Overview. Curr Pharm Des 2017;23:4726-8.

de Wit S, Zeune LL, Hiltermann TJN, et al. Classification
of Cells in CT'C-Enriched Samples by Advanced Image
Analysis. Cancers (Basel) 2018;10:377.

Riethdorf S, O'Flaherty L, Hille C, et al. Clinical
applications of the CellSearch platform in cancer patients.
Adv Drug Deliv Rev 2018;125:102-21.

Neurauter AA, Bonyhadi M, Lien E, et al. Cell isolation
and expansion using Dynabeads. Adv Biochem Eng
Biotechnol 2007;106:41-73.

Adams DL, Stefansson S, Haudenschild C, et al.
Cytometric characterization of circulating tumor cells
captured by microfiltration and their correlation to the
CellSearch((R)) CTC test. Cytometry A 2015;87:137-44.
Nicolazzo C, Raimondi C, Francescangeli F, et al.
EpCAM-expressing circulating tumor cells in colorectal
cancer. Int J Biol Markers 2017;32:e415-20.

Rao CG, Chianese D, Doyle GV, et al. Expression of
epithelial cell adhesion molecule in carcinoma cells present
in blood and primary and metastatic tumors. Int ] Oncol
2005;27:49-57.

Alunni-Fabbroni M, Sandri MT. Circulating tumour cells
in clinical practice: Methods of detection and possible
characterization. Methods 2010;50:289-97.

Gertler R, Rosenberg R, Fuehrer K, et al. Detection of
circulating tumor cells in blood using an optimized density
gradient centrifugation. Recent Results Cancer Res

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2020;9(7):4297-4305 | http://dx.doi.org/10.21037/tcr-19-2662


https://creativecommons.org/licenses/by-nc-nd/4.0/

Translational Cancer Research, Vol 9, No 7 July 2020

27.

28.

29.

30.

2003;162:149-55.

Miiller V, Stahmann N, Riethdorf S, et al. Circulating
tumor cells in breast cancer: corre-lation to bone marrow
micrometastases, heterogeneous response to systemic
therapy and low proliferative activity. Clin Cancer Res
2005;11:3678-85.

Andergassen U, Kolbl AC, Mahner S, et al. Real-time RT-
PCR systems for CTC detection from blood samples of

breast cancer and gynaecological tumour patients (Review).

Oncol Rep 2016;35:1905-15.

Hofman VJ, Ilie MI, Bonnetaud C, et al. Cytopathologic
detection of circulating tumor cells using the isolation by
size of epithelial tumor cell method: promises and pitfalls.
Am J Clin Pathol 2011;135:146-56.

Ried K, Eng P, Sali A. Screening for Circulating Tumour
Cells Allows Early Detection of Cancer and Monitoring
of Treatment Effectiveness: An Observational Study. Asian
Pac J Cancer Prev 2017;18:2275-85.

Cite this article as: Zeng H, Veeramootoo JS, Ma G, Jiang Y,
Wang J, Xia T, Liu X. Clinical value and feasibility of ISET in
detecting circulating tumor cells in early breast cancer. Transl
Cancer Res 2020;9(7):4297-4305. doi: 10.21037/tcr-19-2662

© Translational Cancer Research. All rights reserved.

31.

32.

33.

34.

4305

Castle J, Morris K, Pritchard S, et al. Challenges in
enumeration of CTCs in breast cancer using techniques
independent of cytokeratin expression. PLoS One
2017;12:e0175647.

Zhao'Y, Zhao S, Chen Y, et al. Isolation of circulating
tumor cells in patients undergoing surgery for esophageal
cancer and a specific confirmation method. Oncol Lett
2019;17:3817-25.

Hofman V, Ilie MI, Long E, et al. Detection of circulating
tumor cells as a prognostic factor in patients undergoing
radical surgery for non-small-cell lung carcinoma:
comparison of the efficacy of the CellSearch Assay and
the isolation by size of epithelial tumor cell method. Int J
Cancer 2011;129:1651-60.

Bidard FC, Mathiot C, Delaloge S, et al. Single circulating
tumor cell detection and overall survival in nonmetastatic
breast cancer. Ann Oncol 2010;21:729-33.

Transl Cancer Res 2020;9(7):4297-4305 | http://dx.doi.org/10.21037/tcr-19-2662



up-regulated

down-regulated

circRNAs-ID

. 0082182, bsia_circ_0092283, lisa_circ_0000518.

Tisi_vire_D072088, Lisa_cire_0000512, hsa_cire 0000511, kva_circ_000098L. ksa_circ_0D01955, hsa_cire_0008274, hsa_cire 0003273, ha_virc_0DL1385, hsa_circ_0000519, hya_vire_0006174, bisa_cire_DU0L806, Lisa_
han_cire_0OGANS, haa_rive_DNG2ARD, hea_eire_0N2R10%, hea_eirc_0N0SS3, hsa_cire_0N4K70, hen_cire_0001917, hsa_cive_0NOSH0, hea_ \_cive_R1564, hea_cive_003045, hen_rive_DOOTI, hsa_cire_0NMS600, hea_eiee_0N65314, haa_eire_003KT1S,
Tisia_cire_D028602, sa_cire_0055377, hsa_cire_0003270, kua_circ_0009910. hisa_cire_0000515. kisa_cire_0000517, hsa_circ_0028106, hea_virc_0003734, hsa_virc_0087862. hsa_virc_0005785, bisu_cire_0049997, hisa_irc_0032704, ksa_circ_0030095, Lisa_circ_0005613.
sn_cire_D0OGROE, haa_eive_DN41732, hsa_eive 00NAI23, hea_eirc BONTS03, hsa_cive_ 0001535, hea_cire_ 0000514, hsa_cive DNST04, hea_cive_DONAGLS, hea_cive 0040008, hea_cive 000658, hsn_rive_000&TR0, hsa_cire_0NDA1%0, hsa_eive 0012077, hsa_eire_00OATT1
1_vire_{ « Lsa_cire 0009581, hsa_cire 0025201, Lisa_circ_0031132. Iu.l irc_0003141. Lsa_cire_0021087. hsa_cice 0002454, hea_circ 0000326, hya_cire_0003528, hsa_circ_0002702, bisa_cire_0092299, hsa_cire_0007991, bsa_circ 0024731, hsa_circ_0067934.
hsa_cire_DONTRIS, hsa_cive_DN41X29, hsa_cire NONAIAZ, hea_circ 000643, hsa_cive_O0OKAT, hsa_cire O0MS30T, hsa_cive ONOIARI®, hea_cive 000136, hea_cive 0028100, hea_cive (036287, hsa_rive_ 0004976, hsa_cire_0N20325, hsa_ciee_ON0GSS3, han_eire_MOGRS14,
hsa_circ_0001489, hsa_circ_0039929, lisa_c _| IJOEIIS"’ hsa_circ_0004315. iln irc_0058753. hsa_cire_0092327. hsa_circ_0075048, hea_ €. WOOHE. hn_ we_0062380, hsa_circ_0051220, hsa_circ_0092275. hsa_circ_0027475.
‘hsa_cire_M0MT27, hsa_rire_ON89131, I . ONN825E, hea_circ 48250, hsa cive NATI8, hsa_cive 048104, hsa_cive DN06421, hsa o DINGTSR, hsa_cire 0092310, hsa_cire 0DS016, hsa_circ_ 0051732,
hsa_circ_0000069, hsa cire 0006577, hisa_circ 0050834, hsa_circ 0046430, hsa_circ 0092295, hsa_cire 0092350, hea cire 0000395, hea circ MOIL-W hsa_circ 004593", hsa_cirt 0000291 hsa_cive 0001901, hsa_cire 00PL710, hsa_circ 0054508, hsa_circ 0005383,
hsn_circ_0IN4291, hsa_cite. DINGTIS, hsa_cire ONSN486, hea_circ_ 0038773, hsa_cire 00A9N21, hsa_cire 00NS479, hsa_cive DNO3ST, hea_cive_ 0OITTN, hsa_cire MO2SI02, hsa_cive (O0ININ, hsa_rire_DH22383, hsa_cire_ 0084021, hsa_cire_ 0072387, hsa_circ_ A0SO,
hea cire 0037160, hsa cire 0080425, hsa cire 007PS5T, hea circ 000P004, hea circ 0002191, hsa cire 0030428, hsa cire 0007371, hea circ 0007061, hsa cive 0074736, hsa cire 0007196, hsa cire 0055033, hsa circ 0003227, hsa cire 0002078, hsa circ 0075733,
hsn cire 0025388, haa cire N75R29, hsa cire 0004071, hsa circ 0001112, hsa circ 0089123, hsn cire 0034326, hsa cire 0063072, hsa cire 0007429, hsa ciee 0062022, hsa cire 084443, hsa rire (7760, hsa cire 0042521 hsa cire 0012107, hso eirc 0048232,
hsa circ 0008351, hea cire 0029636, hiea cire 0045905, hea circ 0023019, hea circ 0017454, hsa cire 0088404, hsa cire 0003643, hea cire 0063604, hsa cive 0016404, hea cire 0011692, hsa cire 0000231, hea cire 0003750, hea cire 0000567, hsa circ 0002360,
hsn_circ_0023404, hsa_cire_0041050, hsa_cire_0007478, hsa_circ_007T4517, hsa_circ_0092273, hsa_cire_0006275, hsa_circ_0024553, hsa_circ_00G2548, hsa_circ_0049547, hsa_circ_003123, hsn_circ_0004136, hsa_cire_0003915, hsa_circ_0011950, hsa_circ_0000254,
hsa_cire_0US4302, hsa_eire 0U44922, lea eire UUOSALY, hiea eirc DDOLYSS, hea cire 0042823, hsa_ctire QUGLSOL, hsa cire QUOSS40, hsa elre DDO2PDS, hsa_cive O0UGSCY, hsa cire DOODPLO, hsa cire UUU2970, hsa cire 0034082, bsa cire 004780, hea_eire 0004104,
hsn_circ_000S687, hsa_cire_001875, hsa_cire_0017636, hsa_circ_0002224, hsa_circ_0024604, hsa_cire_0044927, hsa_cive_0042458, hsa_circ_D0G64288, hsa_circ_00385728, hsa_cire_0008621. hsa_cire_D006528, hsa_cire_0001756, hsa_cire_0080712, ha_circ_0042819,
hisu_cire_0002675, bsa_vire_0007018, hsa_cire 0000331, ba_circ 0000560, hsa_virnc_0008846, hsa_cire_0006156, hsa_cire_D0$3923, hea_virc_0078386, bsa_circ_0048783, hsa_vire_(022587, hsa_cire_0060904, hsa_vire_ 0023397, bsa_cire 0005218

lusa_cire_000370, hsa_vire_0043278, hsa_

_DD35445, bva_sice_0006220. hya_cire_MW03600, bra_cire_(H00375, bsa_vire 0001666, bsa_vire_ 0000277

IncRNAs-ID

CATST_145122_PT430048170, CTIST_141792_PT4A0048170, CATST_S377_PT4I0N4R170,
CUST_12758¢_PI430048170. CUST_123358_PI430048170. ClaT 125137_P1430049170, CUST_38761_PL430048170. CUST_1488_PI430048170, CUST_137020_PI430048170, CUST_41403_PI430048170, CUST_45401_P143004%170, CUST_136618_FI430048170,
CATST_126853_PT430N4K170, CTIST_100650_PT4I0048170, CATST_132940_PTa30N48170, CTIST_144827_PT410048170, CUST_19675_PIAW0ES170, CTST_143700_PTa3004K1 70, CTIST_20154_PT4WN48170, CTST_48179_PT430048170, CTIST_143715_PI4INMLS1 70,
CUST 1M53]1 PI430048170, CUST 12393¢ PI430048170, CUST 140202 PI430049170, CUST 57930 PI420048170, CUST 134217 PI1430045170, CUST 69924 PI430048170, CUST 142034 PI430048170, CUST 133468 PI430048170, CUST 71878 PHI0MEL70,
CATST_£2133 PIAOOMRITN, CTRT_SN659 FT430048170, CTST 134045 PT4INARITO, CTUST 132550 PTAION48170, CTIST 122265 PIA3NARTT0, CUST K182 PTAIN0481TH, CTIST 07232 PIAI0O4R1T0, CUST 130824 PTAIONGS1T0, CTIST 70631 PT4IN04K170,
CUST 20074 PIHI0045170, CTUST 140377 PI420048170, CU T 72195 PH30048170, CUST 45943 PI430048170, CUST 111850 PI430048170, CUST 41044 PI430048170, CUST 6731% FI430048170, CUST 121083 PI1430045170, CUST $1651 PI43004817¢,
CATST 137495 PTAIMIKITO, CTIRT 20036 PIAIN04E1TN, CUST 110381 PIAI0GETT0, CTET 02499 PTAANN4R170, CUST 136041 PLI0NAR170, CUET 61218 PTaAN04R170, CTIST 140466 PL4IONSETTO, CTRT 27TRI3 PTANMEI T, CTIST 52138 PT43004R170,
'ST_107170_PI430048170, CUST 68706 PI430048170, CUST 127726 PI430045170, CUST 102074 PI430048170, CUST 7623 PI430048170, CUST 112277 PI430043170, CUST 123662 PMJWSLII CUST_76304_PI430048170, CUST 124944 PT430048170,
T_51212 PI430045170, CUST_7d24_DPI430048170, CUST_65978 PI410048170, CUST_12538% PI430048170, CUST_105411_PI420048170, CUST_2587%_TI430048170, CUST 42195 PI420048170, CUST_137163 P1430045170, CUST_134506_PI430048170,
1430048170, CTST_66580_PI430045170, CUST_49207 PI430048170, CUST 84300 PI430048170, CUST_20748_PI420048170, CUST 142518 PI430045170, CUST_12p341_PI430048170, CUST_5114 PI430045170, CUST 71805 PI430043170,
CUST_133265_TT430048170, CUST_142267_PT430045170, CUST_12 _P1420048170, CUST_139024_PI430048150, CUST_55363_T'1430045170, CUST_132565_PI420048170, CUST_129687 1430045170, CUST_124868_PT420048170, CUST_113534_T1430045170,
CUST_49672_F1430045170, CUSE_ Y6116 PL430045170, CUSL_ 129513 PL430048170, CLSL_SE310_PI430048170, CUS 1430048170, CUST_127360_FI430048170, CUST_23408_PI43004$170, CUSL_SS103_PI430045170, CUST_141790_F1430048170,
CUST_140832_TT430048170, CUST_104053_PT430045170, CUST_139461_P1430048170, CUST_137932_PI430045170, CUST_78373_I'1430045170, CUST_86621_FI420048170, CUST_70630_D1430048170, CUST_117853_PI430048170, CUST_109573_PH430045170,
CUST_16517_P1430048170, CUST_127357_PLA3004SLT0. CUSL 37028 PLA30048170, CLST_16366_PI430048170, CUST_G0643_P1430048170, CUST_134644_PI430048170, CUST 144005 PI30048170, CUST_ 143267 PI430048170, CUST_45030_P1430048170,
CUST_134859_T'I430048170, CUST_34332_ 420048170, CUST_60205_PI430048170, CUST_29285_PI420048170, CUST_144691_I'[430045170, CUST_127495 PI420048170, CUST_S1835_I'I430048170, CUST_130371_I'I430048170, CUST_12823_FI1430048170,
CUST_112407_PL430048170, CUST_63112_PL430048L70. CUST_ 95850 PI430048170, CUST_113415 PL430043170, CUSL_137850_PI430045170, CUST 54214 PI430048170, CUST_138735_PI430045170, CUST 144104 P1430048170, CUST_L7641_PL430048170,
CUST_120220_PI430048170, CUST_135152_PT430048170, CUST_130845_PI430048170, CUST_135976_PT430048170, CUST_T0252_P1430048170, CUST_116320_PI430048170, CUST_L08441_PI430048170, CUST_7444_PI430048170, CUST_135446_PI430048170,
CUST_S1014_PI430048170, CUST 143141 PL320048170. CUST 40214 PL430048170, CUST_47187_PI430048170, CUST_127137 PI430048170, CUST_S0802 PI430043170, CUST 88175 PI430048170, CUST_1404658_P1430048170, CUST 20200 PI430045170,
CUST_130647_PT430048170, CUST_137546_PT430048170, CUST_145203_PT430048170, CUST_103300_PT43004817) _127071_PT430048170, CUST_S4000_PT4300481 70, CUST_S5030_PT430048170, CUST_130606_PT430048170, CUST_02828_PI30045170,
C‘lST 139040_PI430048170, CUST, l 12652_PI430048170, CUST_135503_PI430048170, CUST_29395 PI430048170. CUST_119941_P1430048170, CUST_21458_PI430045170, CUST_134352_P1430048170, CUST_135248 PI430048170. CUST_129073_P1430045170,
CVST_122174_PT430048170, CTUST_131701_PT430048170, CUST_100162_P1430048170, CUST_06236_PT430048170, CTST_140502_P1430045170, CUST_IN1425_PI430048170, CUST_116276_PI430045170, CUST_21389_PT430048170, CUST_25883_PI430045170,
CUST_132056_PI430048170, CUST_75480_PI420048170. CUST_1190%: Pl-i:»(lﬂlsl'-’l] CUST_] 137‘91 PL430048170. C‘LST 91806 PL430048170, CUST u.mn PI430048170, CUST 53“'2] PIIJIN}ASLI] CUST 50<h PL430045170, CUST_] 1!1954 PI430048170.
CATST_S2844_PT430048170, CTST_127599_PT430048170, CUST_138546_PI430045170, CTST_30965_PT430048170, CTST_16280_PT430048170, CTUST_A0253_PI4300485170, CUST_20833_PT430048170, CTUST_67630_PH3MN4S170, CUST_120073_PT430048170,
CUST 40460 PI430048170, CUST 133940 PI430048170, CUST 1157¢7 PI4300458170, CUST 91397 PT430048170, CUST 90646 PI430048170, CUST 21432 PI430048170. CUST 00489 PI430048170, CUST 67126 PI430048170, CUST 132154 PI430048170,
CATST_103483_PTA30N48170, CTST_119971_PT430048170, CVST_18357_PI430048170, CEST_136688_PT430048170, CTST_SS203_PH30048170, CUST_142975_PTAI0048170, CTIST_144014_PT430048170, CUST_126585_PT430048170, CUST_60212_PIAINMS1 70,
CUST 10680 PI430048170, CUST 77467 PI430048170, CUST 132002 PI430048170, CUST 115075 PI430048170, CUST 84236 PI430048170, CUST 22087 PI430048170, CUST 137400 PI430048170, CUST 120426 PI430048170, CUST 60193 PI430048170,
CATST_T7400_PT430045170, CTAT_T1AM4_PT4300481T0, CUST_12877d_PI43M48170, CTST_42418_PT430048170, CTIST_123071_PH3N48170, CUST_94319_PT430048170, CTIST_138116_PI43NSR170, CTST_19238_PT4I0A48170, CTIST_132834_PT4I0048170,
CUST 119640 PI430048170, CUST 123570 PI430048170, CUST 121440 PI430048171 0, CUST 134665 PT430048170, CUST 130493 PI430048170, CUST 118092 PI430043170, CUST 20802 P1430048170, CUST 133884 PI430048170, CUST 126748 P1430045170,
CUST_130405_PI430048170. CUST_131141_PI430045170, CUST_62029_PI430045170, CUST_94794_PT430045170, CUST_142050_PI430045170. CUST_135319_PI430045170. CUST_0366_PI420045170, CUST_132505_PI430048170, CUST_136732_PT430048170.
CUST 141504 PT430048170, CUST 87647 PI410048170, CUST 19326 PI430048170, CUST 54150 PI420048170, CUST 08433 PI430048170, CUST 26038 PI430048170, CUST 143169 PI430048170, CUST 7862 PI430048170, CUST 17747 PI430048170,
CUST_38069_TT430045170, CTUST_49528_PI430045170, CUST_141495_PI430045170, CUST_120629_PT430045170, CUST_LI1715_PI430045170, CUST_23969_TI420048170, CUST_135691_P1430045170, CUST_14023§_PI430048170, CUST_118529_PI430045170,
CUST 141614 PIA3MMELTY, CUST 132774 PLAIOMELTY, CUST 112545 PH30U4EITO, CUST 142986 PLAJ0O4BLT0, CUST B00UH PLA3U0MELT0, CUST 140640 PLZUG4ELTY, CUSL L0916 PHIUMELT0, CLET 110041 PLAIUQ4ELTU, CUST 120085 PH3UL4ELT0,
CUST_103597_TI430048170. CUST_115550_PI430045170, CUST_140424_PI430048170, CUST_118339_PI430045170, CUST_124586_T'T430048170, CUST_74385_PI420048170, CUST_78996_TT430048170, CUST_142575_PI430048170, CUST_28751_PI430045170,
CUST 21454 PI430045170, CLET 130673 PLAIUO4ELTI S1 126687 PRUG4ELT0, CLST 119045 PLAVO4SLT0. CUSE S2807 PI3MEEIT0, CLET 60211 PL43004SLT0, CUST 126421 PII0UE1T0, CUSL TEU4 PIA300LEIT0, CLSL 136608 P1430048170,
CUST_823%. 71‘1430045170 E‘CSTJM"'LP[HOO%U CUST_88502 1'1430048170 CUST_121544_PI420048170, CUST ] 1065‘0 PH430048170, ClS'.[ 27654_PI430048170, C'LST 111309 ["l1300481¢ll C'lSl' 127205
CUST_L32642_P1430048170, CUST_LI669L_PLI30OABLT0, CUSK_L36U1T_PL4S0081T0, CUST_ (2678 PLI3UO4BLTU, CL

CST_68215_PI430048170, C'CSTJMEOSE‘HJWSIW.
I'J.azuldsﬂu I US1_$8222_P1430045170, v S1_L37H23_PI43UC4SLT0, CUST_72543_P1430048170,
‘66"]71‘[4300481 0, Cl@TﬁB"]QJ’]mDQS]’ﬂ C’CSTJSB‘M?FH‘W#]"O o 51713949071714300181‘0. CTST_51074_PT430048170, CUST_128775_PI1430048170, CUST_60031_PI430048170,

$1_130460_P1430048170, CUST_SG633_PL430048170. CUST_129276_PI430048170. CUST_40827_PI430043170, CUST_L28LL_P1430048170, CUST_132648_PI430048170. CUST_SA893_F1430048170.

oLl 'I 873 P'l-ﬁllﬂ:t&lrﬂ C'LST ‘)SSU’ P'i4300481"0 CUSI
CUST_L00785_PL430048170, CUST_71244_PLa30043171
CUST_133270_PT430048170, CTUST_] 7
CUST_38240 PL430048170, CUST S Bys PLs30048170. CLSI m:zse PL430048170. Cl.s‘l' 140427 ] Pusundal’n cust 144360 1430048170, CUST _17700 PI-\\U(\-IEDII ELSt 120032_P1430048170, (*Lsr 100403_PI430049170, CUST_90427_P1430048170.
50_PI430048170, CUST_109041_PT420048170, CUST_112467_PI430048170, CUST_61041_PT430048170, CUST_S3706_PT430048170, CTRT_53020_PI430048170, CUST_4403_PT430048170, CUST_77761_PI430048170, CUST_60203_PI430043170,

€« QT 3206_PL430045170, CUST_80330_PT430048170, CTUST_125135_PI430048170, CUST 135534 PI420048170, CUST _124636_PTA30048170, CUST 132068 PI40048170, CTST_40646_PTI048170, CUST 144073 PI4I0048170, CTIST 144638 PT410048170,
CUST_10820_P1430048170, CUST ¢ ﬂﬂﬂl PI430048170, CUST. 128]‘4 PT430048170, CLST ]2I]B12 PT430043170, CUST, U’{B‘( PI430048170, CUST_S4080_PI430048170, CUST_16282 | _PI43004817 0, CUST. _as604 |_P1430048170, CUST_S K!S.JI PI430048170,
CUST_134106_PI430048170, CUST 135018 PT430048170, CUST 60511 _PI430045170, CUST_0R999 PT430048170, CTIST 124220 PH3004R170, CUST 111140 PTAI0048170, CUST 136648 PI3I0045170, CUST 136799 PT4I0048170, CUST 47375 PII004S170,
CUST_138812_PT430048170, CUST_63695_PT420048170, CUST_132037_PI430048170, CUST_99607_PT430043170, CUST_127048_PI430048170, CUST_129581_PT430048170, CUST_74671_PI430048170, CUST_118763_PI430048170, CUST_07642_PT430048170,
CUST 111455 PI30045170, CUST 30331 PIa30048170, CUST 110741 PI430045170, CUST 127613 PI30048170, CUST 128014 PI4M045170, CUST 140736 PIaA0048170, CUST 116455 PI430045170, CUST 99959 PI4I0N48170, CUST 74695 PI4I00S4S170,
CUST_8230_PT430048170, CUST_Oc113_PI420048170, CUST_I28001_PT430048170, CUST_73413_PI430048170, CUST_30346_PT410048170, CUST_138745_PI430048170, CUST_135854_PI430048170, CUST_49680_PI430048170, CUST_154463_PI430048170,
CUST 60061 PI4I0045170, CUST 33287 PIA30048170, CUST 133553 PI4I045170, CUST 138027 PI430045170, CUST 68475 PL4I0048170, CUST 144101 PISI0048170, CUST 103636 PI4I00SH170, CUST 49540 PI4I0048170, CUST 17382 P1430048170,
CUST_67309_PI430048170, CUST_S1049_PI430048170, CUST_56065_PI430048170, CUST_12852 PI430048170. CUST_134418_PI430048170, CUST_128005_PI430043170, CUST_122031_PI430048170, CUST_65080_P1430045170, CUST_§1767_FI430048170,
CUST 109965 TI430048170, CUST 50262 PIs30048170, CUST 136021 P'I430045170, CUST 134136 PIS30048170, CUST 16284 PI30048170, CUST 119595 PI430048170, CUST 140911 PI430045170, CUST 127730 PI430048170, CUST 34775 PI43004;
CUST_37528_PI430045170, CUST_120422 PI420048170, CUST_132174_PI430045170, CUST_130403_PI420048170, CUST_77328_PI430045170, CUST_S7200_FI430048170, CUST_45763_PI430048170, CUST_127073_PI430048170, CUST_S5161_PI430048170,
T_113313_P'I430048170, CUST_I25456_PI430048170, CUST_132025_P'1430048170, CUST_A7913_PI430048170, CUST_100500_I"1430045170, CUST_EB551_FI430048170, CUST_L12007_D'I430048170, CUST_127098_PI430048170, CUST_36808_['I430045170,
Lol 'I 83934_PI430048170, CUST_116266_PI420048170, CUS. 138_PI430048170, CUST_128229_PI430045170, CUST_128313_PI430045170, CUST_34777_PI420048170, CUST_28526_PI430048170, CUST_5120_PH430048170, CUST, lJﬂSW_PI4JD!I4Sl7D.
CUST_110U09_PI430048170, CUST_141402_PL430048170, CUST_ 102585 P'1430048170, CUST L SUST_12820_PI430048170, CUST 34124 FI430048170, CUST_112211_D'I430048170, CUST 03426 PI430048170, CUST 46766 P1430048170,
Cl.:il' 75522_PI430048170, CUST_13 _PL430048170, CUST_: 31390 PI430048170. CUST_. 16290, Pl4‘00481“0 CUST_ 133921 _PI430048170, CUST_5127_PI30048170, CUST_] ]4461” PI430048170, CUST_30333_PI430048170, CUST_111008_PI430048170,
1430048170, CUST 142558 PLAI00IELTI S1_ 118210 PR430048170, CUST 36559 PLA30U4E1T0, CUSL 56513 PI4I00LE1T0, CUST 71001 PI43004Y1T0, CUST 27057 PI4IUO4EIT0, CUST 62534 PIA304H1T0, CLET E1SH0 PLAINU4ELT0,

€U 'I 125471_PI430048170, CUST_33031_PL43004817( Cl'SI_lDl‘_PI-IﬂMdEl 7. CUST_92403_PI420048170, CUST_: 36‘5_4 PI430048170. CUST_116839_PI430048170, CUST_80068_PI430048170. CUST_112326_P1430045170, (‘LST $3354_PI430048170.

CUST 54304 PI430045170, CUET 6U252 PL430N4ELTL, CU 06310 PLA30DLAEET0, CUBL 48150 PLA30UMELT0 CUST 127826 PL43004EITY, CUSLT 127406 PI43004NIT0, CUST 134326 PHI004ELT0, CUST 16406 PI430048170, CLEL 16501 F1430048170,
CUST_9T309_PI430045170, CUST_127037_PI420048170. CUST_32244_PI430048170. CUST_60G04_PI430048170, CE.ST 05721_PI430048170, CU B'I' 123162_PI430048170, CUST_G0521_PI430045170, CUST_114415 PI430043170. CUST_87949_FI430048170.
CUST_ 4850 PI430048170, CUST 54094 PI420048170, CUST 120288 PL430043170, CUST 97943 PI430048170, CUST 36602 PI410048170, CUST 45430 PI430048170, CUST 100062 PI430048170, CUST 111806 PI430048170, CUST 100586 FI430048170,
CUST_41613_PI430048170, CTST 134850 PI4200481T0

_PT4INNAS1T0, CTIST_37749_PT4I0NMSITN, CTST_7486_PRIO0ESI7N, CTIST_12669_PT4I0NASI70, CTIST_142033_PT43004R170, CURT_24258_PT4IN4SITN, CTST_142192_PT430048170,
CUST_112352_PI430048170. CUST_103719_PI430048170. CUST_135835_PI430048170, CUST_] 14'.'!27 PL430048170. CUST_29511_PH430048L70,
T_10349%_PT4I0N4S170, CTIST_B7693_PT43NLR1T0, CTST_137658_PIAN0SST 70, CTIST_134357_PT4INA4R1T0, CTST_131852_PIAMNAS170, CTRT_137541_PT4IN04R170, CTIST_145437_PIA304SI70, CTIST_113672_PI430048170, CTST_AST11_PTEWN4RITA, CTST_S5385_PR4AIDDLSIT0,
CUST 58794 PI430048170, CUST ST 7684 PI1430048170, CUST 124803 PI430048170, CUST 106617 PI43004817C, CUST 35979 PI430048170, CUST 50883 PI430048170, CUST 71679 PI43048170, CUST 52761 PI430048170, CUST 110171 PI430048170, CUST 70168 PI430048170, CUST 7604 PII0048170,
CUST_ 751464 PI4ANARIT0, CTST CUST_A3256 PT4IM4K] ;n CTST 7727 PIAN4STIN, CTTRT §4737 PI4ION4R170, CUST 75031 PT43MLR1TN, CTIST 130844 PT4I0N4R1T0, CURT 0600 PT4INN48170, CTIST 111071 PRAINOARTTN, CTRT 117441 PTAAMLRITI, CTIRT 47240 PTAWN4RITO, CUAT_TIS71_PI4I04R170,

CUST 55178 PI430045170, CUST 104648 PI43004817 .CLS'I' 11435 PI4300451’|1,C‘L$T 343 PI430048170, CUST 93395 PI430048170, CUST 36969 PI430048170, CUST 73528 PI430048170, CUST 15077 PI430048170, CUST 74531 PI430045170, CUST ¢0089 PI430048170, CUST $3254 PI4M048170, CUST T725 PI430048170, CUST 123684 PI420048170, CUST 142832 ] PHI0048170,
CURT 14064 PI43N4RII0, CTET 43760 PT4A0N4R170, CTIST 11863 PI43O04ET70, CTIRT 126340 PT4INN4R1TO, CTIST 40801 PI430048170, CTST 02040 PT4ING4R1T0, CTIST 35702 PT4ANMMKITO, CTIET 66111 PI4I0ONMRIZ0, CTRT 64001 PT4I0N4RITO, CTIST 41648 PT4AON4R1TN, CTRT 105500 PT4ANDRITN, 17 =:T 127030 PT4I0048170, CTIST 120708 T'u\llnasl'!n CTUST 1083 PTAA004RTTN,
CUST 100135 PI430048170, CUST 119564 PI430048170, CUST 29856 PI430048170, CUST 130037 PI430048170, CUST 107203 PI430048170, CUST 81958 PT430048170, CUST 75101 PI430045170, CUST. 135724 PI430048170, CUST 7710_PI430048170, CUST 120596 PI430048170, CUST 120367_PI430048170, CUST_14646 PI430043170, CUST 1. 2 PI430048170, CUST 01355 PL430048170,
CUST_24438_PI430045170, CUST_$7235 PT430048170, CUST_125755 II430048170, CUST_95214_TI430048170, CUST_5011%_PI430045170, CUST_7B158 PL430048170, CUST 83545 PI430048170, CUST_138400 TI430048170, CUST_131503_PI430048170, CUST_32517_TL430045170, CUST 136185 PI430048170. CUST 62919 PI43004B170, CUST_54132 1‘1430048170 CUST_125263 PI430048170.
CUST_120170_PI430048170, CUST 124801 PI430048170, CUST_120002 PI430048170, CUST 15202 FI430048170, CUST 118373 PI430048170, CUST 121091 PI430048170, CUST 134592 PI430048170, CUST 132051 PI430048170, CUST 73279 PI430048170, CUST_104010_PI430045170, CUST_18771_PI430048170, CUST 63559 PI43D048170, CUST_40455 PI430043170, CUST 133520 PI430045170,
CUST_93625_PI430045170, CUST_47655_I'1430048170, CUST_S57%6_P1430045170, CUST_56642_PI430048170, CUST_137547_PI430048170, CUST_142854_TT430048170, CUST_35429_P1430048] CUST_75161_TI430048170, CUST_63285_P1430048170, CUST_83196_PI43004E170, CUST_65771_PI430045170, CUST_132907_PI430048170, CUST_126811_PTI430048170, CUST_140233_PI430048170.
CUSL_$8748_PI430045170, CLST_37360_P1430043170, CUSL_$3985_ PI430045170, CUST_143531 FL430048170, CUST_137460_PI430048170, CUSL_T6440_PL430045LT0, CUST_04736_FI430048170, CLSL_143670_PI430045170, CUST_479Ld_PLA300451T0, CUSL_L10126_PI430045170, CUST_T3783_PL430048LT0, CUST_SSTUS_PLI30045170, CUSL_40040_PLI3OSELTY, CUS
CUST_34025_PI430045170, CUST_137206_PT430048170, CUST_135355_TI430048170, CUST_142041_I1430048170, CUST_19086_I'T430048170, CUST_32923 P1430048170, CUST_123351_P'I430048170, CUST_138206_T'I430048170, CUST_68117_PI1430046170, CUST_136852_T'[430048170, CUST_145305_PI430048170, CUST_138023_TT430048170, CUST_42970_PI430048170. CUST_- 47271 PIIIJDIMSI’O
CUST_ 130045 PL430U4S170, CUST 24573 PIA30048170, CUST 27316 PI430048170, CUST 137355 PI430045170, CUST 11056 PI430048170, CUST_ 31718 PI430045L70, CUST 16262 PL430045170, CUST 100533 PI430045L70, CUST 03414 PLII04E170, CUSL_ 125602 PIA30045170, CUST_63538 PLA3004SLT0, CUST 22259 PL43004ELI70, CUST 126347 PL43004SLT0, CUST 132182 PLI3UO4SLT0,
CUST_32904_TI430045170, CUST_11 430048170, CUST_S0850_DII430048170, CUST_134063_PI430048170, CUST_123142_T'I430048170, CUST_BG66646_PI430048170, CUST_24728_P'I430048170, CUST_T3677_PI430045170, CUST_5313%_P1430048170, CUST_103055_PI430045170, CUST_144873_PI430048170, CUST_131084_T'I430045170, CUST_49333_PI430048170. CUST_145545_PL430045170,
CUST_14480% PL430048170, CUST_138521 PI430045170, CUST_77414_PIS30048170, CUST_113867_PI430048170, CUST_L39050_PI430048170, CUST_66593_PL430048170, CUST_134871_PI430048170, CUST_40000_PL430048170, CUST_33837_PI430048170, CUST_31083%_PL430045170, CUST_44007_PL430048170, CUST_113442_PLA30045170, CUST 75792 PI430048170, CUST_39565_PLa30045170,
CUST_95407_PI430048170, CUST_T1630_PI430048170, CUST_127306_PI430048170, CUST_G67038_PI430048170, CUST_142040_PI430048170, CUST_112034_PI430048170, CUST_27314_PT430048170, CUST_67340_PI430048170, CUST_50182_PI430048170, CUST_138650_PI430043170, CUST_50148_PI430048170. CUST_23299_PI430048170, CUST_142773_PI430043170, CUST_G6112_PI430048170.
CUST_131534 PL430048170, CUST_36406_PI430048170, CUST 120700 _PIL430048170, CUST_04062_PI1430045170, CUST_138360_PI430048170, CUST_145922 P1430048170, CUST_ 42315 PI430048170, CUST_137742_PL430048170, CUST 56114 PI430048170, CUST_§8177_PL430045170, CUST 25313 PI430048170, CUST_132115 PL430043170, CUST_11405 PI430048170, CUST 86625 PL430045170,
CUST_130865_PT430048170, CUST_131496_PI430045170, CUST_S56144_PT430048170, CUST_I140704_PI430048170, CUST_118845_FI430048170, CUST_I16807_P430048170, CUST_20078_PT430048170, CUST_46637_PT430048170, CUST_71781_PI430048170, CUST_03845_PI430048170, CUST_27585_PT430048170, CUST_a3460_PT430048170, CUST_50230_PI430048170, CUST_136507_PT430048170,
(lSI J]S-ll PIISCIMB["I].(‘LST 118343_PI430043170, CUST_ 144174 _PI430048170, CT: T 136720_1 PL430048170, C'LSI‘ 27583 PI430048170. CUST SJ'GL'I FI430048170, CUST 104408 _P1430048170, CUST_101115_PI4300458170, CUST_| 1]13“5 P].ISGIMBI‘.’I],CLST 245: 3 PI430048170. ([SI 135570 PL430045170. CUST_141950_PI430045170, ('[Sl' 67776_PI430048170, €3 ‘ST ilim') PL430045170,
_PR430048170, CTST_58205_PT430048170, CUST_38763_PI430048170, CUST_64814_PT430048170, CUST_142070_PIA30048170, CUST_141063_PT430048170, CUST_120628_PT430048170, CUST, 34589_PT430048170, CUST_ST069_PT430048170, CUST_] _PT430048170,

20285 '_P1430043170. C T "l&ll PI430048170, CUST_32067_PI430048170. Cl‘ST 124876_P1430048170, CUST. l.‘!!ilﬁ:- PI430045170, (‘I‘ST 10)3]_9 P1430048170, (UST 92470 I_PI430045170, CUST_11 140’-‘5 P’[dmlﬂhﬂ v ST_ “]dlS PI430045170, ("[Sl' 21‘9‘ PL430048170, €T T 137085 _PI430045170,
CUST_107953_PI430048170, CUST_SAN3_PT4I0MR170, CTST_S0524_PIA30N48170, CUST_65250_PT430048170, CTST_S810_PLIOKIT0, CUST_108200_PI430048170, CUST_07105_PT430048170, CTST_142587_PIA30N48170, CTST_112303_PT430048170, CUST_136951_PL30NIS170, CUST_62306_PTA3N048170, CUST_123670_PHIONARIT0, CTST_142550_PT430048170, CTST_121404_PI430048170,
CUST 31033 PI430048170, CUST 75304 PI430048170, CUST 130863 PI430048170, CUST 16760 PI430048170, CUST 52607 PI430048170, CUST 110471 PI430048170, CUST 73577 PI430048170, CUST 122370 PI430048170, CUST 130782 PI43004S170, CUST 123427 PI430D04SL70, CUST 134662 PI43004S170, CUST 137054 PI430048170, CUST 120582 PI430048170, CUST 139737 PL430048170,
CUST_S1405_PI430N48170, CTST_66894_PT430048170, CTST_118383_PI430048170, CUST_49451_PT430048170, CTST_139677_] 0, CTIST_142026 ) 0, CUST_S647_PTAASK1T0, CTST_118723_PIAMNS1T0, CTST_142594_PIAIMMSIT, CTUST_108041_PRA3N4S170, CUST_T0131_PT4M048170, CUST_18T73_PI43004RIT0, CUST_133655_PT43INM8170, CTST_123406_Pr430048170,
CUST 31430 PI430048170, CUST 128407 PI430048170, CUST 145230 PI430048170, CUST 18774 PI430048170, CUST 134975 PI430048170, CUST 4550 PI430048170, CUST 38234 PI430048170, CUST 15061 PI430048170, CUST 100225 PI430048170, CUST 25538 PI430045170, CUST 104701 PI430048170, CUST £2036 PI430048170, CUST 73346 PI430048170, CUST 4417 PI430048170,
CUST_143002_PT430N48170, CUST_S8152_PT4I0NMK1TA, CTST_06011_PI43N48170, CTIST_27605_PT430048170, CTIST_36953_PI430045170, CUST_121156_PT430N48170, CTIST_126738_PT430048170, CTST_12006_PI43NN48170, CTIST_54492_PT4304S170, CTST_75090_PI4MM45170, CTIST_00071_PT430N4R170, CTIST_54502_PT4IMN4SITN, CTIST_134083_PT4IDN4S1TN, CUST_125049_PT43M048170,
CUST 116194 PI430048170, CUST 34033 PI430048170, CUST 120310 PI430048170, CUST 137967 FI430048170, CUST 127831 PI430048170, CUST 70887 PI430048170, CUST 127603 PL430048170, CUST 80274 PI430048170, CUST 20344 PI430048170, CUST 95603 PI430048170, CUST 111918 PI430048170, CUST 137743 PI430048170, CUST 130124 PI430048170, CUST 120021 PI43D0458170,
CUST_64306_PI430045170, CUST_30549_PT430045. CUST_§6560_PI430045170, CUST_95309_PI4300458170. CUST_7720_PI420048170, CUST_129835_PI430048170, CUST_136315_PI430045170, CUST_121811_PI430048170, CUST_127067_PT430048170, CUST_142834_PI430043170. CUST_L13563_PT430048170, CUST_S56556_PI430045170, CUST_99620_PT430043170. CUST_142060_PI430045170,
CUST 138453 PI430048170, CUST 94003 PI430048170, CUST 14633 PI430048170, CUST 06014 PI430048170, CUST 36371 PI430048170, CUST 141567 PI430048170, CUST 134427 PI430048170, CUST 92142 PI430048170, CUST 143743 PT430048170, CUST 135185 PI430048170, CUST 126025 PT430048170, CUST $2050 PI430048170, CUST 138503 PI430048170, CUST 119318 PI430048170,
CUST_65161_PI430045170, CUST_126368_FI4300458170, CUST_82264_PI1430048170, CUST_136351_PI430045170, CUST_52073_PI430045170, CUST_134544_PI430048170, CUST_42550_PI430045170, CUST_133102_PI430045170. CUST_128014_PI430048170, CUST_125713_TL430043170. CUST_75496_PI430045! CUST_12¢474_PL430045170, CUST_55002_PI430048170. CUST_25464_PL430045170,
CLEL 102245 PLA30UASITY, CUST LOULOY PH3M4EI7, CLET 113651 PL4ICIMELTU, CUST SU736 PI43OMEITU, CLSL 133782 PHIUR4ELT0, CUST 20780 PLAUGMELTE, CUSL S9404 PHI0MELTY, CUSL 141006 PL43UU4EITU, CUST 65917 PHMMMELITY, CLSL Y0215 PHINYELT0, CUST 126960 PL3MMELTU, CUSL 135805 PRA300O4SL70, CUST 116760 PL4IOMELTU, CUSL 93114 PL3UMSLTY,
CUST_143139_PI430048170. CUST_141719_PI430045170, CUST_120406_PI430048170, CUST_100267_P1430048170, CUST_135531_PI430048170, CUST_L8777_PI430048170, CUST_] 13“'9 _PL430048170, CUST_114007_P1430048170, CUST_135833_PL430045170, CUST_57701_PI430048170, CUST_68233_PI430048170, CUST_141495_PI430048170, CUST_129844_PI430043170, CUST_127450_T'I430048170,
CLSL 94500 PRA3IL4SLT0, CLET 37084 PI43004E1T0, CUSL 123183 PIA3ULEITO, CUST TIS77_PL430UMBLTY, CUST 95280 PIA3MEEITY, CLET 132402 PI4I0U4ELTU, CUST 126992 PLA3GOMEITU.CLSL 121017 PI430UASLT0, CUST 124156 PI3O4EI70, CLSL 120016 PLA30MSITO, CUST 73780 _PL3MMELTY, CUSL 63690 PLA3DUSNITO, CUST 127372 PL43OG4BLTY, CUST 138678 PLI3DU4SLTY,
CUST_31211_PI4300458170, CUST_T0764_P'T430048170, CUST_$9779, I"]l30l1451’0 CUST_] 11947 '4_TI430048170, CLST 18103_PI430046170, CUST_110518_TT430045170, CUST_41623_P1430048170, CUST_] 19905 i_TI43004B170, CUST 27 4_P1430048170, CUST_| 143636 _TI430045170, CUST_7734 [‘143004-8[’0 CUST_78240_PI430048170, CUST 11403" Pmonasl?o CUST_144822_PI420048170,

CUSL_ 134105 PLAS0UASITO. CUST_530L7_FL430043170, CUS T 26851 _PI4SO048170, CUSL_L42017_FI430045170, CUST_I754585_PI4I0U4SLTU. CUSL_S0516_FI430048170, CLST_20058 PIA3004E170. CLSL 55239 PI430045L70, CUST_LA1EIS PLAI0MSSITU, CUST_T3427_PIS004S170, CUST_TT415_PLA30USSLT, CUST_136763_PL430045170. CLSL_151736_PL4300SSLT0, CUST_24436_PLI3U045LTU,
CLST A5248_PI430048170, CUST_70928 PT430048170, CUST_119319_PI430048170, CUST_70755_PI430048170, CTUST_46236_PI430048170, CUST_131664_PI430048170, CUST_16033_P1430048170, CUST_138255_PI430048170, CUST_16783_PI430048170, CUST_24820_PI430045170, CUST_25003_PT430048170, CUST_137510_PI430048170, CUST_$3080_PT430048170, CUST_1246055_PI430048170.
882_P1430043170, CUST_L44913_PIA30048170, CUST_64563_P1430043170, CUST_L43436_P1430048170, CUST_70836_FI430048170. CUST_152777_P1330046170, CUST_LL7707_FI430048170. CUST_L34508_PL430045170, CUST_L04671_PI430048170. CLIST_51245_FI430048170, CUST_17503_PLa3004B150. CUSL_T87L1_PL4DDO4SLTY, CUST_LOUS7_PL430048170. CUST_104250_PL430048170,
CUST_2341_PI430048170, CUST_136415_PI430048170, CUST_134198_PI430048170, CUST_116658_PI430048170,
26_PL430048170. CUST_120436_PI430048170, CUST_104095_PL430045170.
0530_PT430048170, Cl‘ST 2448!' PI(SDOIB’]"’D ("ES'[ 130428 _Pr430045170,

CUST_122357_PTA3NN4R170, CUST_S3137_PT4I00MR1 70, CTST_T19870_PT430048170, CTIST_80046_PT4IN048170, CTIST_130635_PT4I0DN45170, CTIST_143106_PT4I0048170, CUST_S1641_PT4M0481 70, CTIST

CUST_136610_PI430043170. CUST_7P431_PI430048170, CUST_36640_] PI430048170, CUST_120363_PI1430048170, CUST_24244_PI4M0048170, CUST _: 20369 _PI430048170. CUST_115303 ] PI430048170, CUST_108505_PI430048170. CUST_136605_PI430048
CUST_44825_PI4INART70, CTST_141933_PTAI0NMK1TA, CTST_134180_PT4WN4S170, CTST_40dd1_PT4I0048170, €
07 PI430048170, CUST 75699 PI430045170, CUST 44793 PI430043170,

f’l BT 13‘166 'PIJ.\!IO-!R'I 70,
Pl ﬂllﬂl’?ﬂ f"[ RT IMJ"'I Pmnmm'n rl ‘-T 611“'\ Pmnnm'm,r ﬁT I\2nm PIA‘\OMM 0 (l ST l] 450 Pllﬁnﬂé‘“’m.l‘l AT I\J'H‘» Pl'A‘\ﬂﬂlm 70, CUST_143313_PI430045170,

T 40264 PIJ’\OI’IIQI"’" (”[ QT 61’21 PIA3048] To, l‘[ ST lmw PIJ.’\O{I-IRI"JR f“l QT me'l P !ﬂﬂ‘&l"ﬂ ﬂ T 4752 PI-!W‘R'IM ( T <Dﬂ7 'Pl-\‘\ﬂﬂ-l.ﬂl"ﬂ CUST_ 132183 mnomm,n (I “.T T'i‘\ﬂl
T_127! 884 |_PT430048170, CUST 82202_PT430048170, (.'[ST 12601 _PI430048170, CUST_103963_PT43004817 CLST 134753_PI430048170, CUST_5737 _PT430048170, (,'U?T 13218 P’I439I]4!1"0LCU“T 687_PI430048170, CUST_73129 | PI«GM!IMSI"I) CUST. 1152’4 |_PT430048170, CUST_60337 ] PI#SW»‘K}"H CUST_ 8‘589 PI430048170, CUST 13050 PT430048170, CUST_144583 PHJIINSHI].
TUST 41407 PE430048170, CUST 118541 PT430048170, CUST 11006 PIS30038170, CUST 70199 PI430048170, CUST 12903 PI430045170, CUST 16768 PI430048170, CUST 111095 0048170, CUST 139405 PI430048170, CUST 136269 PI430M8170, CUST 112075 PI430048170, CT 3 PI430048170, CUST 145478 PI430048170, CUST 132270 PI430048170, € 33710 _PI430043170,
CUST_145205_PT430048170, CUST_99541_PI430048170, CUST_22640_PI430043170, CUST_135300_PI430048170, CUST_129750_PI430048170, CUST_134504_PT430048170, CUST_127677_P1430048170, CUST_120000_PT430048170, CUST_04912_PI430048170, CUST_32918_P1430048170, CUST_20827_PI430048170, CUST_7741_PI430048170, CUST_103323_PT430048170, CUST_73151_PI430048170,
CUST 48122 PR430048170, CUST 110827 PT4I00MS170, CUST 114016 PI430048170, CUST 124851 PI4I00S8170, CUST 96316 PI430045170, CUST 134126 PI4I0048170, CUST 129418 PI430048170, CUST 129051 PI4I0048170, CUST 96634 PI4I0048170, CUST 124640 PT4IN048170, CUST 145707 PE430045170, CUST 75165 PI4INO4S1T0, CUST 144551 PI430045170, CUST 99480 PL43D0SS1T0,
CUST_25261_PI430048170, CUST_7723_PI430048170, CUST_139116_PI430048170, CUST_108030_PI4300438170, CUST_137208_PI430048170, CUST_137428 FI430048170, CUST_141348_PI430048170, CUST_11328_PI430048170, CUST_52843_PI430048170, CUST_42929_P1430048170, CUST_68181_PI430048170, CUST_129320_PI430048170, CUST_T3280_PI430043170, CUST_17513_PI430048170,
CUST 27740 PE430048170, CUST 144028 PI4300MS170, CUST 51516 PL4G004A170, CUST 7702 PI430048170, CUST 36567 PI430048170, CUST 145034 PI4I004S170, CUST 21153 PI4A00ME1T0, CUST 54163 PI3004S170, CUST 17091 PI43004S170, CUST 132344 PL430045170, CUST 121013 PI4I0A4SIT0, CUST 134257 PL43004B170, CUST 136124 PI43004S170, CUST 105825 PL430045170,
CUST_135871_PI430048170. CUST_58087_PI430048170, CUST_73728_PI430{48170, CUST_139651_PI430048170, CUST_$6203_PI430048170, CUST_13P36§_PI430048170, CUST_135850_PI430048170, CUST_141451_PI430048170, CUST_51009_PI430048170, CUST_1683_PI430048170, CUST_125006_PT430048170, CUST_137830_PI430043170, CUST_T0464_PI430048170, CUST_73608_PI430045170.
CUST 11908 PI430048170, CUST 73512 PI430048170, CUST 61052 PE430045170, CUST 23547 PI430048170, CUST 143110 PI430045170, CUST 48278 PI430048170, CUST 140938 PI430048170, CUST 128575 PI430048170, CUST 15339 PI430048170, CUST 100452 PI430045170, CUST 58757 PI430048170, CUST 63386 PI430048170, CUST 136871 PI430048170, CUST 16771 PI430048170,
CUST_127T111_PI430048170. CUST_102040_PI430045170, CUST_137333 FI430048170. CUST_131407_P1430048170, CUST_137387_PI430048170, CUST_L33892_PI430045170, CUST_38217_PI430048170, CUST_137106_PI430048170, CUST_128039_PI430048170, CUST_13001_PI430048170, CUST_36774_PI430048170, CUST_118379_PI430048170, CUST_134390_PI430045170, CUST_11#542_PI430048170,
CUST_7726_PI430048170, CUST_63092_PI420048170, CUST_22868_F1430048170, CUST_1146%8_PI430048170, CUST_127623_PI430048170, CUST_14878_PL430048170, CUST_L1ET40_PI1430048170, CUST_140501 [’u!nuul*ﬂ,crs‘l' 55770 ma!dluasl:!l,cu‘l‘ SE63D_PI4I0048170, CUST_119831_PI430048170, CUST_134104_PI43004E170, CUST_S6380_PI430043170, CUST_2323_PI430048170,
CUST_130734_PI430048170. CUST_58632_PI430048]
CUST 130427 PL430048170, CUST 88430 _PLA30B4EL70
CUST_L
CUsT
L ST 132683 ] _PL430043170. CUST_] 1}7450 Pl450043] 40 Cf. ST 134145 ] PIJ!DUdsl”lL CUS'I ldiSlS PI430048170. CUST_127534_PI430045170. CUST, 3220‘ maocumm C(."S'I 126045 P[4$00151"0 (‘LST 103963 Pl13004&l.10 CT.'ST 134733_PI430048170, CUST_37372 P14SDMSI"ILCLS1 13”]% PIGSOMEI‘PO.(‘I ST_687_] PHSW-IE[’?I] CUST_ '!2“9 PI430048170, CT 5'[ 145274_PI430048170.
CLEL 69337 PLA30D4EL70, CLET $2580 PI430048170, CUSL 130507 PRIMUEITE, CUST 144583 PII0048170, CUST 41407 PI430DGEIT70, CUSL L1851 PLAADUSELTO, CLET L1006 PIA3004EI70, CLEL TOLIYO PRAZOGELIT0, CUST 12003 PLI3O4ELIT0, CUST 16768 PL430BELT0, CUSL 1LIUNS PLAIGN4RLTU, CUST 138495 PLA3OO4SL70, CLSL 136268 PLAIMNMELTE, CUST 112075 PLAZOBLSLTY,
CUST_60143_PI430045170, CUST_14347§_PI430048170. CUST_132270_PI430045170, C‘LST 337L0_PI430048170, CUST_145205_PI430043170. CUST_PA541_FI430048170, C‘LST g3l PI430045170. CUST_136800. PI43€IU481'70.CUST 129750_PI430048170. CT ST 134804_PL430048170. CUST_127677_PI4300458170. CUST_12000)_FI430048170, CUS'[ 94912 _PI430048170, CI.ST 32018 _PI430045170.
CUST 29827 PI430048170, CTUST 7741 FI420048170, CUST 103323 PI430048170, CTUST 73151 PI430048170, CUST 48122 PI430048170, CUST 110827 PI430048170, CTST 114016 PI430048170, CUST 126851 PI430048170, CUST 96316 PI430048170, CUST 134126 PI430043170, CUST 129418 PI430048170, CUST 120051 PI430043170, CUST 06634 PI430048170, CTUST 126640 PL430048170,
CUST_145707_PI430048170, CUST_78165_PI430048170, CUST_144551_PI430048170, CTUST_994%0_PI430048170, ST 25262 P'lmOASl?IL , CUST_108080_PI430048170, CUST_137208_PI430048170, CUST_ 137423 PI430048170, CUST 141348 PI430048170, CUST_11328_PI430048170, CUST_52843 PI430048170, CTUST_42920 PI430045170,
CURT 68281 PIAONART?N, CTIET 129320 PT4ANMMRTZAN, CTRT 73280 PI43NAR170, CTIST 17513 PT40048170, TAT 51516 PTAANSE170, CTRT 7702 PRIONRT70, CTTRT 36567 PT4INMRITO, CTIST 145034 PIAWO4RITN, CTUST 91153 PTIOMERTI7N, CTIRT 54163 PT430N4R170, CTTRT 17001 PIAMMMAITN, CTTAT 132344 PT4INN4R17N,
CUST 121013 _PI430048170, CUST_134257_PI430048170, CUST_136124_FI430048170, CUS'I 105825 PI4300481 , CUST_73728 PI-!SBMBI"O.CUST 139651_PT430048170, CUST 26203 _P1430048170, CUST_139366_PI430048170, CUST_135850_PI430045170, CUST_141451_PI430048170, CUST_51009_PI430048 CUST_1653_PI430048170,
CUST 128090 FI430048170, CIST 137830 PI30048170, CUST 70464 PT430048170, CUST 73608 FI430048170, CTST 11900 PI&I0DSS170, CTIST 73512 PI4AMMRITN, CUST 41052 PIAA0DSE1T0, CUST 23647 PI3D04RITO, CUST 143110 PIA3048170, CUST 48278 PI3004S170, CTIST 140938 PT4IN4SITN, CUST 128575 PI4A004RIT0, CUST 15330 PI43004S170, CUST 100452 PISNI4RITN,
CUST_$8757_PI430045170, CIET 633351 PI‘JOM]'O CUST_136871_PI430048170, CUST lﬁT?L PI4300481"0 CUST_127111 mmoasv&aw 102040_FI430048170, CUST_137333_PI430048170, CUST 131407 PI430048170, CUST_137387_ P1430048170, CUST_133802_PI430048170, CUST_28217_PI430048170, CUST_137 lDé PI430048170, CUST_12803%_PI430048170, CUST_13001_PI430045170,
1 PIAI00$R170, CUST_14879_PI43ON43170, CUST 117749 PT4MM4R170, CTIST_140591_PT430048170, CUST | PT430048170, CUST_SSG30_PTA3N04R170,
" §7862 PI430048170, CUST 34784 PI430048170,

T 144123 PT4I004817
. CUST_135871_PI430048170, CUST.

CUST 52455 PI430048170, CUST 91631 PI430048170, CUST 9629 PLA300SST 7, CUST 135072 PL43004817 3
CUST 143805 PI430048170, CUST 7713 PT430048170, CUST 70144 PI430048170, CUST 134339 PI430048170, CUST 12! P1430048170, CUST 137062 FI430048170, CUST 138086 PI430048170, CUST 80330 P1430048170, CUS'I')H!['PI-‘SI)MSIT[L C'['ST7145NI)7P[-CSI!O-15170. ('CST71408597PI-03‘]1)4817D< C'['STJSﬁJ{PH_\DEMSlTﬂ. CIJSTJJTJ.SSﬁPIdSO*HSl’O. CUST 33896 PI430045170,
CUST 135560 PI430048170, CUST 98678 PT4I00MB170, CUST 144424 PI430048170, CUST 131032 PI430048170, CUST 134388 PI430048170, CUST 38199 PT430048170, CUST 84037 PI430048170, CUST 135352 PI430048170, CUST 50416 PI43004R1T0, CUST 142573 TL4300 L CUST 128391 PI43004R170, CUST 118329 TI430048170, CUST 118948 PI4A004B170, CUST 134734 PI430043170,
CUST 38420 _PI430045170, CUST 13800 PT43004817(, CUST 131935 PI430048170, CUST 22316 PI430048170, CUST 120498 PI430048170, CUST 144757 PI430048170, CUST 133286 PI430048170, CUST 135252 PI430048170, CUST 128068 PI1430048170, CUST 113494 PT430048170, CUST 95438 PI430048170, CUST 73334 ] 0, CUST_141894 1 70, CUST_133889_PI430045170,
CUST_21520_PI430045170, CUST_135690_PI430048170, CUST_6475_P'I430045170, CUST_25171_DI420043170, CUST_L3ISSTT_PH30045170, CUST_139175_PI430048170, CUST_S776_PI430045170, CUST_93174_PI430045170, CUST_142015_PI430048170, CUST_69937_PI430045170, CUST_136055_PI430045170, CUST_112217_PI430046170, CUST_L36022_I'I430045170, CUST_145111_PI430045170,
CUST_130501_PI430048170, CUST_19150_PT430048170, CUST_73748_PI430048170, CUST_145196_PI430048170, CUST_0352_PI430045170, CUST_137500_PI430048170, CUST_137402_PI430048170, CUST_138527_PI430048170, CUST_14860_PT430048170, CUST_126724_PI430048170, CUST_105841_PI430048170, CUST_140270_PI430048170, CUST_28555_PI430048170, CUST_124788_PI430048170,
CUSI_117836_PI430048170, CUST_103814_PI430048170, CUST_136012_PI430048170, CUST_142712_P1430048170, CUST_T1335_PI430048170, CUST_L39501_P1430048170, CUST_28869_PI430045170, CUST_144613_PI430048170, CUST_134375_PI430048170, CUST_135722_P'I430048170, CUST_14865_P'I430045170, CUST_L16770_PI430045170, CUST_94052_PI420048170, CUST_136679_II430045170,
CUST_40750_PI430045170, CUST_139910_PI430043170, CUST_107430_PI430048170, CUST_134230_FI430048170, CUST_S1979_PI430048170, CUST_142247_PI1430048170, CUST_115024 PI439IJ4HI"0LCLST 105003_P1430048170, CUST_139590_PI4300458170, CUST_144000_P1430048170, CUST_144306_PI430048170, CUST_112218_PI430043170, CUST_128303_P1430048170,
CUST_129162_PI430048170, CUST_L04524_PI430045170, CUST_141226_PI430045170, CUST_145295_P'1430045170, CUST_107691_P1430048170, CUST_73380_PI430048170, CUST_) 137336_IPI430048170, CUST_136046_PI430045170, CUST_135275_PI430048170, CU T_75411_P'1430048170, CUST_132043_PI430046170,
CUST_128020_PI430043170, CUS’ nm PI430043170, CUST_. 132, G_PI430048170, CLST_]MSS_I‘]A!UIMSF[\ CUST, 668!]2 _P1430048170, CUST_137043_FI430048170, CUST_| 136524 P]-IMMSITIL [‘LST 1!36@7 PL430043170, CUST_128300_PI430048170. CUST_] ]3!"1 PI4300458170. CUST_127509_] Pld&ﬂﬂls];ﬂ CUST, "lllil W, CUST_L00947_) 70, CUST_132744_PI430045170,
CUST_138708_PL430048170, CUST_I41915_PI430048170, CUST_69880_PI430048170, CUST_130000_PI430048170, CUST_135519_PI430048170, CUST_142831_PL430048170

RNAs-1D

hsa-miR-96-5p, hsa-miR-135b-5p, hsa-miR-224-5p

hsa-miRk-145-5p, hsa-miR-133b

mRNAs-ID

NMP7, KRTSPPPSEL, IRXS, CABP7, LRRC2, CLDN], RPA4, CDSt, KLKIMAP3, ATXNAL, CEMIP, REA22, CAD, FABPS, CGB1, FOXQL, REG1A, FAMIOIB, SAAL STC2, CXCLS, LINCO112DMD, WDR33, SLCO4A1, TNFRSF6B, DEUP1, LOC10S376351, STC2,
MSX1, LRPS, LRPS, ESM1. GRAMDIC, CCDCISKLKS, CRCL2, DPEPL. CXCL3. LINC00659. AZGP1, TCN1. ERICHS, VPS18, GOLGASF, CCDC6G, MMPL. NED1, CNCL1, TESC, LRRC10B. PPMIF, TNS4, Clorf168. MGC393534, LOC286172, SLC45A4, PLEKHS1.
SLOT2A3, AKAPI2, CFATIP, TRIB, ASCT2, PAT.DAI, PLEKHS], ALDOR, MGCII805, FFL1, CONCISS, NFE2TA, SCOC-AST, FUT1L UNCSCT
MACCI, STRIP2, ACSLé, ETV4, CDH3, ZAK, ASCC3, CARD14, SULT2E1, CCATI, KRT6C, DEFAG, EREC, SRPX2, ASICL, TUBB3, NKD2, REG3A, CRISPLD2, APOLD1, MYC, SMARCAJ, PRR7, HOXBS, CDF13, LEMDI, AFOBEC], ZOCHCI3, CLDN1, OXTR,
TEX12, PALDAL, FAVZIGR, FGA, MEXIA, MTHFIIT, HOMERT, NFR2L3, MTYONOS, FNCE, BAGATNTS, NAV2, KEKITMEMII24, FREA, VEGFA, TFITW1, CRNDFE, PPAH, DEFAG, ARTNAA, TATR2, ARVCF, CIIEAP, ATPI1A, SESPON, ATVADAT 2,
HISTIH2BA, CXCLS, PSATL, KRT6A, MLXIPL, TBX3, DSG3, DLAPHS3, KIF1SD, PITX2, CXCL3, MSX2P1, PLCE] AS2, ANLN, ARID3A. ASCL2, LCN2, SP5, MDFL KRT17, DCAT4L2, ADRA2C, GPT2, SPS, CCREF], TMPRSS3, RRP12, LINCO0069PAXD, ZNF552,
TAITAP, VEGTA, STA7AS, KRTAR, SLODTRS, PAXG, TEADY, CVPAX1, PLOR2, NAPITL, RNF43, SOX4, SAT T4, CHTATI, TNGF], WNRT2, RAPHI, ATOHA, TICAL ATNOR, FGTIS, ATP11A, Chorf223, SLOAAG, PEAK]L, WISP3, PRRX1, MTRTDIT, CTNPT, T.TV4,
AXINY, TPX2, PRR?, T.OC730101, TRIM26, LRRCSE, DUOX2, RAPIGAP, TGM2, IFITMS, TNFRSF124, LOCL0013392CADPS, CTB, DDIT4, ANOS, MSXI, RECQLY, EDA, ZNFS03, STK1, 844, CKMT2, PCSK, TCOF1, IRX3, SLC16A1 AS1, ARG2, SHITC2,
MACCT

. FAMAR, SAA2 AZGPI, TVHRA, TAIPRSA, CXCL2, INHRA, S10042, KRT23, PIKARS, SPERT, KTAAT49, TTGAL, CONO,

KRTAP4 3, SMIMG, PROSL, MATN2, RASALS, ASPG, ZNF415, SLC4643, MMP2S, TCF4, EAF?, CXCRS, ACER3, CD2, DPF3, F2RL], CD38, MAFB, C200rf194, RCAN], CLEC124, HSD17TB1L, SCN7A, TMENOE, SCP2, MUCH, ITIHS, SEMAGA, KIAA0S13, LAMPS, PYRX4, SLCL4AL, APOBECAE, BMP?, PICDR2, FCF13, BDKRBL, SPAC16, FAM134B, DHRS11, CNAIL, PAQRS, PACL, UCDH,
SELENEP1. CPNES. GSN, CD33, DCN, MGATS, SLITRES, Cluri21, NATP, LILRB2, LIPA. RGL4, APOBR, CD30OLF, SLC30A4, GNG2, Clurf65, CPAG, PLCEL, LOC100506344, PDGFRA. CLEC4A. CD16ClLorf115, GNB4, KRT2ZNEUS, CCDC1IMIR22HG. SPEG. APOBEC3G. ACADS. FAMT3A, SMPD1. SLAMFS, PXMP2, BAGALTY, SIGLECL. PPARGC1A, PREACE, XCLL, PLEK. THRB,
WAVORL, CCT.23, RAGATTA, RINKLA, MFSTAL, SOWARA, CODCAS, C18, CVTIP, T.OCAS0332, ASA, FIFAFS, NPY, PINKI, ENNODI, SCN9A, (D63, ADAPL, PDFGT, SPPT2A, HCTS1, AST 1B, MTMI, TNCSC, KTFI4B, SNRPN, TFTT1, CPA3, TURALY, VIPRI, SLOI1A2, ATPAR4, RAR4L, GNPTAR, TAM, 7NF528, RARRFS], LAT2, PDESA, CFS2, TLOCTIRN02, RTNI, FANIS042, €247,
GCNT2, RILP, LOC105359230//HLA DRB5//HLA DRE4//HLA DRE3,’HLA DRB1, ADH1B, VWC2, KLF4, DPPIMFSD7, FTPER, ACATL, CDPD3, DENND2A, CDSA, CPRIS3, S$PN, LRRC31, LCP1, TCEAS, STYKL, ACXT, ACTA2, MSRL, ITCB7, ZNF$20. EVIZA, FCFBP2, PCBPL AS1, NTN1, RCSLS, ERICHS, ZNF304, FDCD4, DNAJC12, PRKAR2E, RFTNL CNGAL PTGS1. SECTMI, TNXE,
€133, PARAIN, ZFR2, PDFYA, ASAPY, NBEA, TXN, GATASTI, MT2A, GSKTP, 018, ST.CISAL, ATA-DQR2, SAMDE, CDHRS, SYTTS, ATP2A3, PLN, NPTX1, NITIA, CHRDLL, ITM2C, HIGT A, Clarfl15, ZNFISPIRY1, MT2A, FAMSSR, ALDHIAL, RUNXITI, TRCIDI0C, CRIPL, KLKIS, PATT2, TNFATPSTS, RABAR, MT2A, TAGLN, TERA, AMIVOT, MANDC2, PLECR4, QKT ATPAVADZ, GTON,
RILP, ACVRL1, TSLP. MT1B, GIMAPS, TMCC3, HLA DMB, HCG4, MYOSA, RASSFS, IGHV3 69 L/ICHV3ORI16 7, ANKRD3S, PACGL, SPDEF, TREM2, NOV, RAB37, PDZD3, ITPKA, CCNT3, CCL14, LRRC3L ENTFDS, PBLD, GPC4, AQP11, CCL28, RASDL, KIAAI324L, ZFPS2, RNF112, PRKACB, CA12, GPR4S, ARHGAPIEYA2, OLFMI, RAPIA, LIPC, UGT2B11, PTPRC, MEF2C, REMS3,
TSPANII, NAAA, FLA-NRA, ALA-TVE, MTIX, MEP1A, FOXP2, TNFATPAT, CTSS, CNTN, VIV, RASDL, TMOS, FLA-DPR2, ATAMIS, LAPTWS, ATP1AZ, FAMI20A, ATFP1A, RMTINZ, MTIX, C2arfdCTIS, PYATNT, PLODL, TEFAZ, APRBITP, BTN2, TMEAITOMAGA, MS4A6A, MADCAMI, PLAT, WORTS, ST.O4A4, CAPNG, FRASTA2, GSTAZ, 41525, HLA-DQRI, RNASFL, MTIG, FNTPDI,
NHEJL, TLRY, TMEMI171, FMOD, HHLAZ, NEURL1, FCER1A, ZSCAN1S, ADH1A, HLA DPAL TFEC, ABID3, TXNIP, LINC00334, UGP2, MDFIC, VIM, BCL3, MTIG, PHLPP, LUZP2, ARHG AP44, SNURF, HAIGCS?, SLC1649, FAM107A, TMEAS, FDCS, AOC3, ROPN1, FAMI34B, ARHCAPIS, SULTIA2, PDZK1, ENDODI, APOCI, NKX2.3, TPO, C1Sorf48, CD3D, CHR, KCNMAL, FMN2,
NFTRIL, GMPG, KTRCY, TAVORE, CVTT4, COARS, TR, TAT], SERTADL, CAT, SAMNY, TINCH CXCRS, SPGIMTIN, GPRIS, STIGATY, COLFECTZ, VAVI, NRIC2, TIFRIA, ST.O04C1, MSR1, TGET2ZAY, ADAM2S, UTIT, VOAMI, TSPANT, SANMDIA, TAT1, HTADPATL CLFECI0A, TEF], TRAT1, DOCK2, SPTLC3, RFBDL, PDFADIP, ACVRLL, TGTIAR, TINCAGTS, SULTIBI, TACT4,
TARII6F, ABCA6, FBLNL, SERTADS, NRXN1, KCTD4, PICR, CA12, MTIF, Clor{74, LAPTAIS, ITGB?, SMIM14, MYOMI, CRITBP, TINCR, AKRID1, OLTMI, IL6R, ICLLS, ARTICAP25, F¥D, APOCL, CDKN2D, ST6CALNACL, ASPN, HLA DOA, FIRVL TTR, KLRCI, HACDY, RNASE1, ANFEP, MICOLX2, KLK1, KLRD1, CZMA, SCNTA, ACPS, LCI1, MTIH, DALY, A2M, LYVEL, STADL, NEUS,
TGHGS, CKB, GONTA, TRPAVIG, FILTI, FRAMDA, FORT.2, TNFRSFIIR, RSAD2, CLICA, SVNC, C11arf36, CPAS, FDILA, FOGRP, GTVIAPS, CPVI, CVIARP, HRCTI, GTMADPS, GPFRI, TGK/IGRVI20/IGHYI-23, SAMDE, CAPNIY, CCT19, NRACL, C1QC, GITD?, TREVA-4, TVIFAISL, CFD, METS], KRAD, PIRVE, MOGAT2, €D49, HIGD1A, LFFTV1, SCG3, RHRDL2, STAP], ATA-NQA2, TRCINY,
PLAIGITSPANT, F13AL WFDC2, FAMI30B, PLXNC1, MS4A8, CDP6, RGS2, G5TAL, CILP, GSTAl, CCR2, FLPP], RAB27A, AHCYLZ, CHGB, RCANI, ATP6VOD2, C110rf36, ADORAS, IGFL, SDCBP2, ABCGZ, PYH2, SULT1B1, LSPL, MS4AT, CAPNLY, IL10RA, TRATMPS, SPIB, HRASLS2, FGF14-A52, CMAMHP, ITMIC, IGFL IL16, IGKV2-24, RHBDL2, DACTI, PADI2, CLIP4, FMN2, MT1E,
TMEM22PDCD4, UGT2ELT, NAAA, CCLS, TCF21, SAMSNL, PLCL2, PDLIM3, 55TR2, MAF, PRACL, IGHV3-48/IGHV3-69-1, SCUBE2, FAM30A, G4, CNRIPL, POSTN, MYLK, CFH. EFNAS, RG513, ME, CPNES, RNF152, MYLK., PLA2GT, CTSG, UNCSC, CHSTS, CD£2, CLDN23, SLC92A9, HAPLNL NDN, KCXJ12, AGR3, ENTPDS, HLA-DQEL TRAF3I'3, CLDNS. ADGRL3, KRBOXI,
AQPL, RORL, BEST1, CléexfSp, DSCAMLI, CCL23, SECTML, FABPI, CXCL13, IGLV1-#4, HPGD, RSPO1, TMEM2ZKLRBI, METTL7A, HLA-DPBL, ABCAS, GIMAPL, AKRIBIZNF 671, JAML, HOXBL3, HLA-DQAI CMELRIL, GLIPR2, CD52, TYROBP, BENDS, CHGB, HLA-DPB1, SCARAS, RASSFI, ICK, SLC28A2, GSTAS, CRYBAL, BCASL, IGLVE-57, GIMAP?, PRACL, CSFIR, MEII,
TMEMI4CCLI3, SPARCLI, SCIN, FAMIZ14, IGSFG, IGHAL NR3C1, LRRC1Y, GIMAPS, FGL2, MS4AGA, PTN, PLCL2, SLAME7, SRGN, ITM24, PLACS, CHGA, DUSP24, CD163L1, KIFSC, BEX1, GI'R34, P2ZRY14, BINL3, ADTRP, SCNN1E, FRZE, MTLIT, ARL14, HSD17EZ, SMTI'DL2A, CPNES, MPEGL, BTNL, PYY, C1QB, TARP, TPSABL, RFXS, CA2, SLC26A2, BEX4, CFH, KCNMAL
PLACS, APOE, CPM, S1, FSIPL, M£BL GFRAZ, CDHLY, LDHD, ACIG2, FRZB, AKRIBIVSIG2, HOXBL3, ARHGAPLS, DAO, CEHRS, IGHV3-3CPAL NPY 1K, CD45, PCKL JAML, SMPDLIA, IGLLS//CYATL/MIGLY3-21, MS4A4A, SEPPL, CEACAMT, SYNPOZ, ClGorfs9

Figure S1 Differentially expressed circRNAs, IncRNAs, miRNAs, and mRNAs in CRC




