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34  Here, we present a protocol to explore the biomarker and survival predictor of breast cancer
35 based on the comprehensive analysis of pooled clinical datasets derived from a variety of publicly
36  accessible databases, using the strategy of expression, correlation and survival analysis step by
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38
39 ABSTRACT:
40 In recent years, emerging databases were designed to lower the barriers for approaching the
41  intricate cancer genomic datasets, thereby, facilitating investigators to analyze and interpret
42  genes, samples and clinical data across different types of cancer. Herein, we describe a practical
43  operation procedure, taking ID1 (Inhibitor of DNA binding proteins 1) as an example, to
44  characterize the expression patterns of biomarker and survival predictors of breast cancer based
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on pooled clinical datasets derived from online accessible databases, including ONCOMINE,
bcGenExMiner v4.0 (Breast cancer gene - expression miner v4.0), GOBO (Gene expression-based
Outcome for Breast cancer Online), HPA (The human protein atlas), and Kaplan-Meier plotter.
The analysis began with querying the expression pattern of the gene of interest (e.g., ID1) in
cancerous samples vs. normal samples. Then, the correlation analysis between ID1 and
clinicopathological characteristics in breast cancer was performed. Next, the expression profiles
of ID1 was stratified according to different subgroups. Finally, the association between ID1
expression and survival outcome was analyzed. The operation procedure simplifies the concept
to integrate multidimensional data types at the gene level from different databases and test
hypotheses regarding recurrence and genomic context of gene alteration events in breast cancer.
This method can improve the credibility and representativeness of the conclusions, thereby,
present informative perspective on a gene of interest.

INTRODUCTION:

Breast cancer is a heterogeneous disease with diverse prognosis and treatment strategies in
different molecular subtypes, in which the pathogenesis and development are probably
associated with disparate molecular mechanisms'3. However, identifying a therapeutic target
usually takes years, or even decades, from initial discovery in basic research to clinical use®.
Genome wide application of high-throughput sequencing technology for cancer genome has
greatly advanced the process of searching for valuable biomarkers or therapeutic targets °.

The overwhelming amount of cancer genomics data generated from the large-scale cancer
genomics platforms, such as the ICGC (International Cancer Genome Consortium) and TCGA (The
Cancer Genome Atlas), is posing a great challenge for researchers to perform data exploration,
integration, and analytics, particularly for users lacking intensive training in informatics and
computation®°, In recent years, emerging databases, (e.g., ONCOMINE, bcGenExMiner v4.0, and
Kaplan-Meier plotter, etc.) were designed and developed to lower the bar for approaching the
intricate cancer genomic datasets, thereby, facilitating investigators to analyze and interpret the
genes, samples and clinical data across various types of cancer!!. The goal of this protocol is to
describe a research strategy that integrated with multiple levels of gene information from a series
of open access databases, which have been widely recognized by a great number of researchers,
to identify the potential biomarkers and prognostic factors for breast cancer.

The ONCOMINE database is a web-based data-mining platform with cancer microarray
information and is designed to facilitate discovery of novel biomarkers and therapeutic targets'?.
Currently, there are more than 48 million gene expression measurements from 65 gene
expression datasets in this database!2. The bcGenExMiner v4.0 (a free tool for non-profit
institution), also called breast cancer Gene-Expression Miner, is a user-friendly web-based
application comprising DNA microarrays results of 3,414 recovered breast cancer patients and
1,209 experienced a pejorative event®3. It is designed to improve gene prognostic analysis
performance with R statistical software and packages.

The GOBO is a multifunctional user-friendly online tool with microarrays information (e.g.,
Affymetrix U133A) from a 51-sample breast cancer cell line set and an 1881-sample breast tumor
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data set, that allows a wide array of analyses'®. There are a variety of applications available in the
GOBO database, which include rapid analysis of gene expression profiles in different molecular
subtypes of breast tumors and cell lines, screening for co-expressed genes for creation of
potential metagenes, and correlation analysis between outcome and gene expression levels of
single genes, sets of genes, or gene signatures in breast cancer data set?®.

The Human Protein Atlas is an open-access program designed for scientists to explore human
proteome, which has already contributed to a large number of publications in the field of human
biology and disease. The Human Protein Atlas is recognized as a European core resource for life
science community!®17,

The Kaplan Meier plotter is an online tool integrating gene expression and clinical data
simultaneously that allows assessment of the prognostic effect of 54,675 genes based on 10,461
cancer samples, which include 1,065 gastric, 2,437 lung, 1,816 ovarian and 5,143 breast cancer
patients with a mean follow-up of 33/49/40/69 months®. Information of gene
expression, relapse-free survival (RFS) and overall survival (OS) are downloadable from this
databasel®?0,

Here, we describe a practical operation procedure of using multiple publicly accessible databases
to compare, analyze and visualize patterns of alterations in the expression of the gene of interest
across multiple cancer studies, with the goal of summarizing the expression profiles, prognostic
values and potential biological functions in breast cancer. For example, recent studies have
indicated the oncogenic properties of ID proteins in tumors and were associated with malignant
features, including cellular transformation, immortalization, enhanced proliferation and
metastasis?!?3. However, each member of the ID family plays distinct roles in different types of
solid tumors, and their role in breast cancer remains unclear?®. In previous studies, explored
through this method, we found that ID1 was a meaningful prognostic indicator in breast cancer?>.
Therefore, the protocol will take ID1 as an example to introduce the data mining methods.

The analysis starts from querying the expression pattern of the gene of interest in cancerous
samples vs. normal samples in ONCOMINE. Then, the expression correlation of genes of interest
in breast cancer was performed using the bc-GenExMiner v4.0, GOBO, and ONCOMINE. Next, the
expression profiles of ID1 was stratified according to different subgroups using the above three
databases. Finally, the association between ID1 expression and survival out was analyzed using
bc-GenExMiner v4.0, the human protein atlas, and Kaplan-Meier plotter. The operation
procedure was shown as the flowchart in Figure 1.

PROTOCOL
1. Expression Pattern Analysis

1.1 Go to the ONCOMINE web interface?®.
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1.2 Obtain the relative expression levels of gene ID1 in various types of malignancies by typing
ID1 to the Search Box.

1.3 Select Analysis Type from the Primary Filters menu. Then, select Cancer vs. Normal
Analysis, Breast Cancer vs. Normal Analysis.

1.4 Select Gene Summary View from the OTHER VIEWS menu. Set the threshold of P-value at
0.01. Download the figures.

NOTE: The threshold of fold change is 2, as described in the previous study?’.
2. Expression Correlation Analysis
2.1 Go to the bc-GenExMiner v4.0 web interface?.

2.2 Select CORRELATION from the ANALYSIS menu, press the EXHAUSTIVE button. Type ID1 to
the search box. Press the Submit button and the Start analysis button.

NOTE: Default setting show expression correlation analysis of all patients, which can be more
accurate in different subtypes of breast cancer by pressing the Molecule subtype filter.

3. Subgroup Analysis
3.1 Subgroup analysis in bc-GenExMiner v4.0
3.1.1 Go to the bc-GenExMiner v4.0 web interface?.

3.1.2 Select EXPRESSION from the ANALYSIS menu, press the EXHAUSTIVE button. Type ID1 to
the search box and press the Submit button and the Start analysis button.

3.1.3 Click the Nodal status (LN) and Scarff Bloom & Richardson grade status (SBR) thumbnails
to view full images. In the SBR images, press the button below to visualize the P-values of the
figures. Download the figures.

3.2 Subgroup analysis in Gene expression-based Outcome for Breast Cancer Online (GOBO)
3.2.1 Go to the GOBO web interface®.

3.2.2 Type Gene symbol of interest ID1 to the screen upload the gene set.

3.2.3 Set the search range of Define gene/probe identifiers to Gene Symbol. Set All in Tumor

selection. Select Node status and Grade stratified in the Multivariate parameters. Other items
remain default. Submit the inquiry and download the figures.
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4. Survival Analysis
4.1 Survival analysis in bc-GenExMiner v4.0
4.1.1 Go to the bc-GenExMiner v4.0 web interface?®.

4.1.2 Select PROGNOSTIC from the ANALYSIS menu, press the EXHAUSTIVE button. Type ID1 to
the search box and press the Submit button and the Start analysis button.

4.1.3 In the Exhaustive prognostic analysis, select Nm, ERm, MR in the Population and event
criteria and press the Submit button to obtain more information. Press the Kaplan-Meier curve

thumbnails to export the full graphs.

NOTE: N (+, -, m): nodal status (+: positive, -: negative, m: mixed); ER (+, -, m): oestrogen
receptor status (+: positive, -: negative, m: mixed); MR: metastatic relapse

4.2 Survival analysis in The Human Protein Atlas (HPA)

4.2.1 Go to the Human Protein Atlas web interface?.

4.2.2 Type ID1 to the search box and click the Search button. Select Pathology sub-atlas.

NOTE: The mRNA expression levels across the 17 cancer types are shown in the RNA Expression
overview section. Every cancer tissue label of the box plot is clickable to access a detailed page

providing survival analysis data and RNA expression levels.

4.2.3 Click the label of Breast Cancer, then the detailed page to show interactive survival
scatter plot and survival analysis. Download the figures.

4.3 Survival analysis in The Kaplan-Meier Plotter Survival

4.3.1 Go to the Kaplan-Meier Plotter web interface°. Click Start KM plotter for breast cancer in
the mRNA gene chip zone.

4.3.2 Type ID1 to the search bar and select the green item in the candidate menu.

4.3.3 Select RFS as survival type and Other items remain default. Click Draw Kaplan-Meier plot
and download the figures.

NOTE: Settings of the survival types, cutoff types, and follow-up threshold, as well as probe set
options, can be changed as required. Subgroup prognostic analysis including ER, PR, HER-2,
lymph nodes, grade, Tp53 status, and molecular subtypes can be obtained via changing the
setting in the Restrict analysis to subtypes box®. Likewise, the filter limitation of treatment
could be set in Restrict analysis to selected cohorts’ box.
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REPRESENTATIVE RESULTS:

A representative result of data mining and integrative analysis of breast cancer biomarker was
performed using ID1, one of the inhibitors of DNA- binding family members, which have been
reported in the previous study 2°.

As demonstrated in Figure 2, the differences of ID1 mRNA expression between tumor and normal
tissues in multiple types of cancer were analyzed using the ONCOMINE database, which
contained a total of 445 unique analyses. There were 5 studies which revealed that the mRNA
expression level of ID1 was significantly higher in normal tissues than in breast cancer tissues.
These data indicated the expression dysregulation of ID1 in breast cancer. Figure 3 showed the
best positive and negative correlative genes of ID1 from the analysis performed in bc-
GenExMiner v4.0. To identify the correlation between mRNA expression of ID1 and the
clinicopathological parameters of BC patients, bc-GenExMiner v4.0 database was used the
analysis. As shown in Figure 4, significantly increased mRNA level of ID1 was found in breast
cancer patients without lymph node metastasis, as compared to those with lymph node
metastasis (P=0.0005). Furthermore, the analysis in GOBO demonstrated that increased mRNA
levels of ID1 were correlated to lower tumor grade (Figure 5, P<0.00001). These results implied
that increased expression of ID1 was linked to lower metastatic potential and lower pathological
grade in BC. The analysis from the bc-GenExMiner v4.0 database indicated that higher mRNA
level of ID1 was correlated to longer distant metastasis-free survival (DMFS) in breast cancer
patients (Figure 6, HR=0.82, 95% Cl: 0.73- 0.92, P=0.001). Consistently, analysis from The Human
Protein Atlas suggested that elevated protein level of ID1 was associated with better survival
outcome in breast cancer patients (Figure 7, P=0.0389). Survival analysis from the Kaplan-Meier
Plotter also showed that higher mRNA level of ID1 expression predicted better recurrence-free
survival (RFS) in breast cancer patients (Figure 8, HR=0.81, P=0.00023).

FIGURE LEGENDS:

Figure 1. Overview of exploring the expression patterns and prognostic values of distinct breast
cancer biomarkers and online databases selection. Systematic analysis of distinct breast cancer
biomarkers was performed step by step in a variety of databases. First, the expression pattern of
the gene of interest in cancerous samples vs. normal samples. Then, the expression correlation
of genes of interest in breast cancer was performed. Next, the expression profiles of ID1 was
stratified according to different. Finally, the association between ID1 expression and survival out
was analyzed.

Figure 2. The mRNA expression pattern of the ID1 in different types of human cancer. The
MRNA expression of ID1 analyzed with the ONCOMINE database. The graphic demonstrated the
numbers of datasets with statistically significant mRNA overexpression (red) or downregulated
expression (blue) of the target gene. The number in each cell represented the number of analyses
that meet the threshold within those analysis and cancer types. The gene rank was analyzed by
percentile of the target gene in the top of all genes measured in each research. Cell color was
determined by the best gene rank percentile for the analyses within the cell. The P-value was set
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up at 0.01 and fold- change was defined as 2, as shown in the red frame. This figure has been
modified from the previous study?>.

Figure 3. Gene correlation analysis of ID1 in bc-GenExMiner v4.0. The mRNA expression
correlation of ID1 and relevant genes in 5, 696 breast cancer patients within 36 studies analyzed
in bcGenExMiner v4.0. This figure has been modified from the previous study 2°.

Figure 4. The relationship between ID1 expression and lymph node metastasis status. The
MRNA expression level of ID1 in 4, 307 breast cancer patients with different lymph node (LN)
status analyzed in bcGenExMiner v4.0. This figure has been modified from the previous study 2°.

Figure 5. The relationship between the gene expression level of ID1 and tumor grade. The
MRNA expression level of ID1 in breast cancer patients with different pathological grade was
analyzed in GOBO. The global significant difference between groups was assessed to generate
P- values and P<0.05 was considered to indicate a statistically significant difference. 1,2,3 in x-
axis stand for sub-groups of patients in different pathological grade 1, grade 2, grade 3. This figure
has been modified from the previous study 2°.

Figure 6. The prognostic values of ID1 for distant metastasis-free survival in breast cancer
patients. The association between ID1 mRNA levels and distant metastasis-free survival
estimates was analyzed in bcGenExMiner v4.0. This figure has been modified from the previous
study %°.

Figure 7. The survival probability of ID1 in breast cancer patients. Impact of ID1 protein level
for the survival of patients with breast cancer was analyzed in the human protein atlas (HPA).
This figure has been modified from the previous study 2°.

Figure 8. The prognostic values of ID1 in breast cancer according to recurrent-free survival
(RFS). Different ID1 mRNA level in all 3, 951 breast cancer patients analyzed in Kaplan-Meier
plotter. This figure has been modified from the previous study 2°.

DISCUSSION:

Comprehensive analysis of public databases may indicate the underlying function of the gene of
interest and reveal the potential link between this gene and clinicopathological parameters in
specific cancer?’31, The exploration and analysis based on one single database might provide
limited or isolated perspectives due to the potential selection bias, or in a certain extent, possibly
due to the variety of data quality, including data collection and the analytical algorithm of the
database®®. The most important step of this protocol is to select the appropriate databases, which
should be widely recognized by a larger number of scientists with adequate representativeness.
The investigator should use multiple databases to test the hypothesis and corroborate the results
derived from different databases, rather than use a single database.

The protocol described here is an investigator friendly operation procedure. The advantage of
this method is that it allows for the rapid visualization and interpretation of a gene’s potential
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role in breast cancer. Moreover, all the results obtained through this procedure can be
immediately tested and repeated by simply querying the corresponding websites. The limitation
of this method is that the conclusions which come from the comprehensive analysis of the
databases may not exactly reflect the actual function or relationship in the clinical setting. This
could stem from the systematical bias of the database, and in some case, possibly due to
inadequate sample size3%33, Using more than one database to query the same research question
could mutually confirm the results and increase the credibility of the conclusion3*. It is strongly
recommended to use samples from the investigator’s institution to verify the results, or if
feasible, to perform related basic experiments to test the results.

More and more online cancer genomics or proteomics databases will be available and accessible
for researchers 3>3¢, The protocol might provide an efficient and economical method for the
researcher to identify a potential target gene and the associated signaling pathway through in-
depth analysis of online databases and by using genomics, transcriptomics, and epigenomics
approach.
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or adapted; “Institution” means the institution, listed on the

last page of this Agreement, by which the Author  was
employed at the time of the creation of the Materials; “JoVE”
means MylJove Corporation, a Massachusetts corporation and
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“Materials” means the Article and / or the Video; “Parties”
means the Author and JoVE; “Video” means any video(s) made
by the Author, alone or in conjunction with any other parties,
or by JoVE or its affiliates or agents, individually or in
collaboration with the Author or any other parties,
incorporating all or any portion of the Article, and in which the
Author may or may not appear.
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4. Retention of Rights in Article. Notwithstanding the
exclusive license granted to JoVE in Section 3 above, the ' |
Author shall, with respect to the Article, retain the non- .
exclusive right to use all or part of the Article for the non- =
commercial purpose of giving lectures, presentations or '
teaching classes, and to post a copy of the Article on the I
Institution’s website or the Author’s personal website, in each
case provided that a link to the Article on the JOVE website s |
provided and notice of JoVE's copyright in the.;'Artit'Ie,ls”;:'
included. All non-copyright intellectual property rights in and

to the Article, such as patent rights, shell remain with the
Auther | - '

S. Grant of Rights in Uiden Standard Access. This Sectlnn g
applies if the "Standard Access” box has been checked in item

1 above or if no box has been checked in Item 1 above. In

consideration of JOVE agreeing to produce, display or
otherwise assist with the Video, the Author hereby
acknowledges and agrees that, Subject to Section 7 below, |
JoVE is and shall be the sole and exclusive owner of all rights of

any nature, including, without limitation, all copyrights, in and

to the Video. To the extent that, by law, the Author is
deemed, now or at any time in the future, to have any rights

of any nature in or to the Video, the Author hereby disclaims

all such rights and transfers all such rights to JoVE.

6. Grant of Rights in Video — Open Access. Thi_eSectIen 5

applies only if the “Open Access” box has been checked in
item 1 above. In consideration of JoVE agreeing to produce,

display or otherwise assist with the Video, the Author hereby
grants to JoVE, subject to Section 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
' the use, reproduction, distribution, public or private =
' performance or display, and/or modification of all or any |
. portion of the Materials does not and will not violate, infringe
_;2.“::5,;"1 and/or misappropriate the petent trademark intellectual -
electronic form) throughout the world, (b) to translate the ”f:g;;f’g-__fg_;;};;_'preperty or other rights of any third party. The Author
aries or 5-::'g§'f:i‘_represents and warrants that it has and will continue to = =

Article, including any extensions thereto} license {a) to pubhsh

reproduce, distribute, display and store the Video in all forms, |
formats and media whether now known arf.,hereafte’rjji;:_
developed (including without limitation In print, digital and .

Video inta other languages, create adaptations, summaries or
extracts of the Video or other Derivative Works or Cn!lectwe

Works based on all or any portion of the Video and exercise all e
of the rights set forth in (a) above in such translations,

the above. The foregoing rights may be exercised in all media

and formats, whether now known or hereafter devised, and =~
include the right to make such modifications as are technically ||~ i) |
i -?5,10 LM lf the Auther requests the esslstam:e of
| i:JeVE in producing the Video in the Author's facility, the Author
shall ensure that the presence of JoVE employees, agents or .
it lndependent contractors is in accordance with the relevantl
regulatlens of the Author's institution. If more than one
.| author Is listed at the beginning of this Agreement, JoVE may,
""in its sole discretion, elect not take any action with respect to

necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the

Video as provided in, but subject to all Iimitatlens and_

requirements set forth in, the CRC License.

7. Government Employees. If the Auihor is a United States g

government employee and the Article was prepared In the
course of his or her duties as a United States government
employee, as indicated in Item 2 above, and any of the
licenses or grants granted by the Author hereunder exceed the
scope of the 17 U.S.C. 403, then the rights granted hereunder

shall be limited to the maximum rights permitted under such
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.. statute. In such case, all provisions contalned herein that are
~ not In conflict with such statute shall remain in full force and
_.'-;::effer:t and all provisions contained herein that do so conflict
il _j.@lshall be deemed to be amended so as to provide to JoVE the
i -'meximum rights permissible within such statute.

:ifl- B ‘Likeness, Privacy, Personality. The Author hereby grants
. JoVE the right to use the Auther‘s name, volice, likeness,

b . picture, photograph, image, biography and performance in any
‘way, commerclal or otherwise, in connection with the

Materials and the sale, promotion and distribution thereef
The Author hereby waives any and all rights he or she may
“have, relating to his or her appearance in the Video or
| otherwise relating to the Materials, under all applicable
privacy, likeness, personality or similar laws.

9. Author Warranties. The Author represents and warrants

| that the Article is original, that it has not been published, that
' the copyright interest is owned by the Author (or, if more than

one author is listed at the beginning of this Agreement, by
such authors collectively) and has not been assigned, licensed,

or otherwise transferred to any other party. The Author

represents and warrants that the author(s) listed at the top of
this Agreement are the only authors of the Materials. If more =
than one author is listed at the top of this Agreement and if

any such author has not entered into a separate Article and

Video License Agreement with JoVE relating to the Materfals, . = |
the Author represents and warrants that the Author has been™ =~
authorized by each of the other such authors to execute this . *
Agreement on his or her behalf and to bind him or her with =~
respect to the terms of this Agreement as if each of themhad -~

been a party hereto as an Author. The Author warrants that

.....

-;f;;fcemply with  all: gevernment institutional and other
'-j,”regulat:ens including,_ without limitation all institutional,

L laboratary, hospital, ethical, human and animal treatment,
adaptations, summaries, extracts, Derivative Works 'e_'r-__' il privacy, and all ether rules regulations, laws, procedures or
Collective Works and (c) to license others to do any or all of '5:§_'j':-;_.guidelines epphcehle to the Materiels end that all research
.-'.i_iz?':jlnve!ving human and animal subjects has been eppreved by i

&l the Auther s relevant Instututienal review beard

“the Article until such time as it has received complete,
executed Article and Video License Agreements from each
such author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, ta accept
or decline any work submitted to JoVE. JoVE and its
employees, agents and Independent contractors shall have
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full, unfettered access to the facilities of the Author or of the

Author’s institution as necessary to make the Video, whether
actually published or not. JoVE has sole discretion as to the
method of making and publishing the Materials, including,
without limitation, to all decisions regarding editing, lighting,

filming, timing of publication, if any, length, quality, content

and the like.

11. Indemnification. The Author agrees to indemnify JoVE
and/or its successors and assigns from and against any and all
claims, costs, and expenses, including attorney’s fees, arising
out of any breach of any warranty or other representations
contained herein. The Author further agrees to indemnify and
hold harmless JoVE from and against any and all claims, costs,
and expenses, including attorney’s fees, resulting from the
breach by the Author of any representation or warranty
contained herein or from allegations or instances of violation
of intellectual property rights, damage to the Author’s or the
Author’s institution’s facilities, fraud, libel, defamation,
research, equipment, experiments, property damage, personal
injury, violations of institutional, laboratory, hospital, ethical,
human and animal treatment, privacy or other rules,
regulations, laws, procedures or guidelines, liabilities and
other losses or damages related in any way to the submission
of work to JoVE, making of videos by JoVE, or publication in
JoVE or elsewhere by JoVE. The Author shall be responsible
for, and shall hold JoVE harmless from, damages caused by
lack of sterilization, lack of cleanliness or by contamination
due to the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the responsibility

of the Author and shall be undertaken at the Author's

i damages.
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expense. All indemnifications provided herein shall include
JoVE's attorney’s fees and costs related to said losses or
Such indemnification and holding harmless shall
include such losses or damages incurred by, or in connection
with, acts or omissions of JoVE, its employees, agents or
independent contractors.

12. Fees. To cover the cost incurred for publication, JoVE
must receive payment before production and publication the
Materials. Payment is due in 21 days of invoice. Should the
Materials not be published due to an editorial or production
decision, these funds will be returned to the Author.
Withdrawal by the Author of any submitted Materials after
final peer review approval will result in a US$1,200 fee to
cover pre-production expenses incurred by JOVE. If payment is’
not received by the completion of filming, production and
publication of the Materials will be suspended until payment is

received.

13. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE’s successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to any
conflict of law provision thereunder. This Agreement may be
executed in counterparts, each of which shall be deemed an
original, but all of which together shall be deemed to me one
and the same agreement. A signed copy of this Agreement
delivered by facsimile, e-mail or other means of electronic
transmission shall be deemed to have the same legal effect as
delivery of an original signed copy of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement required per submission.
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Rebuttal Letter Click here to access/download;Rebuttal Letter;Response to
Reviewers-2019-1-9.doc

Dear Dr. Vineeta Bajaj

Review Editor

JoVE

Manuscript : JOVE59238

Title: “A protocol to perform data mining and integrative analysis of biomarker in breast

cancer using multiple publicly accessible databases”

Thank you very much for providing us the opportunity to revise our manuscript. We

have carefully read through the editors and reviewers’ comments and revised the

manuscript according to their suggestions.

We have uploaded a copy after revisions, with tracked changes highlighted with red

color. The below shows our responses to editors’ and reviewers’ comments point-by-point.

We hope you will find that the revisions have significantly improved the quality of the

manuscript. We believe that this latest version will meet the standards for publication in

JoVE and will satisfy the readers of your journal.

| look forward to hearing from you soon.

Best regards,

Corresponding author:

Haoyu Lin, MD, PhD,
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Department of Breast and Thyroid Surgery, the First Affiliated Hospital of Shantou

University Medical College, 57 Changping Road, Shantou, China. rainlhy@stu.edu.cn

EDITORIAL CORRECTIONS REQUIRED (COMPULSORY - these must be

addressed in addition to the reviewers' comments):

Editorial comments:

Changes to be made by the author(s) regarding the manuscript:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that

there are no spelling or grammar issues.

Reply: Thank you for your suggestion. We have read through the whole manuscript



and corrected the spelling or grammar errors

2. Please revise lines 207-210, 211-214 to avoid previously published text.

Reply: Thank you for your comment. We have revised in the manuscript to avoid

duplication from previously published text.

3. Please obtain explicit copyright permission to reuse any figure/table from a

previous publication. Explicit permission can be expressed in the form of a letter from

the editor or a link to the editorial policy that allows re-prints. Please upload this

information as a .doc or .docx file to your Editorial Manager account. The Figure/Table

must be cited appropriately in the Figure Legend, i.e. “This figure/table has been

modified from [citation].”

Reply: Thank you. We have asked for the copyright permission of reusing some

figures from our previous study published in Oncology Reports. Attached is the

explicit permission from Oncology Reports.

4. Please provide an institutional email address for each author.

Reply: Thank you for your reminding. Institutional email address for each author have

added.

5. Keywords: Please remove commercial language.

Reply: We have removed the Keywords “ONCOMINE, bcGenExMiner v4.0, GOBO,



HPA, KM plotter” according to your suggestion.

6. Please define all abbreviations before use.

Reply: Thank you for your comment. We have defined all abbreviations in the

manuscript.

7. Please revise the protocol text to avoid the use of any personal pronouns (e.qg.,

we", "you", "our" etc.).
Reply: Thank you for your comment. We have corrected in the manuscript according

to your suggestion.

8. Please revise the protocol to contain only action items that direct the reader to do
something (e.g., “Do this,” “Ensure that,” etc.). The actions should be described in the
imperative tense in complete sentences wherever possible. Avoid usage of phrases

such as “could be,” “should be,” and “would be” throughout the Protocol. Any text that
cannot be written in the imperative tense may be added as a “Note.” Please include all
safety procedures and use of hoods, etc. However, notes should be used sparingly,
and actions should be described in the imperative tense wherever possible. Please
move the discussion about the protocol to the Discussion.

Reply: Thank you for your suggestion. We have read through the protocol section and

make appropriate revise according to your requirement.



9. Lines 100-107: The Protocol should contain only action items that direct the reader
to do something. Please move this section to the Introduction.
Reply: Thank you for your comment. We have moved this section to the Introduction

according to your suggestion.

10. Please note that your protocol will be used to generate the script for the video and
must contain everything that you would like shown in the video. Software must have a
GUI (graphical user interface) and software steps must be more explicitly explained
(‘click’, 'select’, etc.). Please add more specific details (e.g. button clicks for software
actions, numerical values for settings, etc.) to your protocol steps. There should be
enough detail in each step to supplement the actions seen in the video so that viewers
can easily replicate the protocol. Some examples:

Reply: Thank you for your comment. We have provided more detail in the protocol

section.

11. 2.2, 3.3, 3.7, etc.: What does “type free text” mean?
Reply: Thank you for your comment. We have change the statement to be “Type Gene

symbol of interest ‘ID1"”

12. 2.6, 3.5: Please describe how.

Reply: Download the figures and arrange with Adobe lllustrator



13. 3.9: Please specify the value selected.

Reply: We have descripted in the manuscript,

14. 5.6: Please describe how to revise with image processing software.
Reply: After download the figures, we arrange with them with Adobe lllustrator, for

example, to use the same font for all figures for consistency.

15. Please combine some of the shorter Protocol steps so that individual steps
contain 2-3 actions and maximum of 4 sentences per step.

Reply: We have changed in the manuscript according to your suggestion.

16. Please include single-line spaces between all paragraphs, headings, steps, etc.
Reply: Thank you for your suggestion. make appropriate revise according to your

suggestion.

17. After you have made all the recommended changes to your protocol (listed above),
please highlight 2.75 pages or less of the Protocol (including headings and spacing)
that identifies the essential steps of the protocol for the video, i.e., the steps that
should be visualized to tell the most cohesive story of the Protocol.

Reply: We have changed in the manuscript according to your suggestion.

18. Please highlight complete sentences (not parts of sentences). Please ensure that



the highlighted part of the step includes at least one action that is written in imperative
tense.

Reply: We have made proper highlight in the manuscript according to your suggestion.

19. Please include all relevant details that are required to perform the step in the
highlighting. For example: If step 2.5 is highlighted for filming and the details of how to
perform the step are given in steps 2.5.1 and 2.5.2, then the sub-steps where the
details are provided must be highlighted.

Reply: We have made proper highlight in the manuscript according to your suggestion.

20. References: Please do not abbreviate journal titles.
Reply: Thank you for your comment. We have changed the references according to

your suggestion.

21. Table of Materials: Please sort the items in alphabetical order according to the
Name of Material/Equipment.
Reply: Thank you for your comment. We have changed the Table of Materials

according to your requirment.

Reviewers' comments:



Reviewer #1:

Manuscript Summary:

the issue is interesting, however | have some concerns

Major Concerns:

-English is unacceptable

Reply: Thank you for your suggestion. We have read through the whole manuscript to

correct the spelling or grammar errors.

-The text is often confused

Reply: Thank you for your suggestion. We have made proper change to make it more

clearly and readable.

-Authors should better describe the involved databases, in particular what kind of data

are available in each of them

Reply: Thank you for your comment. We have provided more details about those

involved databases in the revised manuscript.

-The discussion section is confused and repetitive; in this section, authors should

primarily examine and discuss the results obtained with their sample gene, ID1, in

breast cancer



Reply: Thank you for your suggestion. We have revised the discussion section to

make it more logically according to your suggestion.

Reviewer #2:

Manuscript Summary:

The article: "A protocol to perform data mining and integrative analysis of biomarker in

breast cancer using multiple publicly accessible databases" describes the procedure

to analyze biomarker potential and survival predictivity of genes based on their

expression using different on-line databases. In particular, the authors analyze the

expression pattern of ID1 in normal vs breast tumor tissue, they also search for

correlations between expression and clinicopathological characteristics. The article is

informative and the procedure for analyzing each database is well described. Below

are some suggestions the authors could include to the manuscript.

Minor Concerns:

1-For the ONCOMINE protocol the authors mention to analyze the data using

appropriate software, maybe mentioning some examples of such software could be

useful.

Reply: Thank you for your suggestion. We have described the exact software we

used.



2-The on-line tools mentioned in the paper are specific for breast cancer except for

oncomine and Kaplan Meier plotter, maybe mentioning that there are other sites such

as UCSC Xena for other types of cancer could also be informative for researchers

working in other areas.

Reply: Thank you for your suggestion. We chose breast cancer in the study to test the

feasibility of this method. One of the important reasons is that breast cancer is a

heterogeneous disease. The diagnosis, treatment and prognosis of different

molecular subtypes of breast cancer may vary. Therefore, it is particularly important to

find efficient on-line tool or database with information to reflect the disparate subtypes

of breast cancer. It is undeniable that there may be some reference value for other

cancers.

3-It would be important to mention in the discussion section that for this type of in

silico approach it is important to previously now the nature of the data i.e. does the

data come from RNA seq or microarray technology? is the data normalized? How?

This information is important for subsequent statistical analysis.

Reply: Thank you for your comment. We have described the sources of data in each

database in both Introductions and Discussion sections. In the algorithm of each

database, there is a corresponding method to standardize the data, but for the

comparison among different databases, this standardization is insufficient, which is

also the limitation of the method we described in Discussion. However, through

analysis through multiple databases, which could be mutually validated or


http://dict.youdao.com/w/eng/algorism/?spc=algorism#keyfrom=dict.typo

corroborated at different levels, and more accurately showing a trend or tendency and

providing clue for further in-depth research. And the preliminary conclusion definitely

needs further basic or clinical trials to verify it.

4-There are some grammatical errors in the manuscript, this should be corrected.

Reply: Thank you for your suggestion. We have read through the whole manuscript

and corrected the spelling or grammar errors



Rebuttal Letter Click here to access/download;Rebuttal Letter;Response to
editors commets2019-2-3.doc

Dear Dr. Vineeta Bajaj

Review Editor

JoVE

Manuscript : JOVE59238

Title: “A protocol to perform data mining and integrative analysis of biomarker in breast

cancer using multiple publicly accessible databases”

Thank you very much for carefully review of our manuscript. We have carefully read

through your comments and revised the manuscript accordingly.

We have uploaded a copy after revisions, with tracked changes highlighted with red

color. The below shows our responses to editors’ comments point-by-point. We hope you

will find that the revisions have significantly improved the quality of the manuscript. We

hope that this latest version will meet the standards for publication in JoVE and will satisfy

the readers of your journal.

| look forward to hearing from you soon.

Best regards,

Corresponding author:

Haoyu Lin, MD, PhD,

Department of Breast and Thyroid Surgery, the First Affiliated Hospital of Shantou


https://www.editorialmanager.com/jove/download.aspx?id=973001&guid=9bd1361f-62f5-489f-b519-34f393fd332e&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=973001&guid=9bd1361f-62f5-489f-b519-34f393fd332e&scheme=1

University Medical College, 57 Changping Road, Shantou, China. rainlhy@stu.edu.cn

Editorial comments:

1. The editor has formatted the manuscript to match the journal's style. Please retain the

same.

Reply: Thank you for your comment. We have formatted the manuscript to match the

journal's style.



2. Please address specific question marked in the manuscript.
Reply: Thank you for your comment. We have made proper response to the questions

marked in the manuscript.

3. Please proofread the manuscript carefully as there are still many grammatical and
spelling errors which makes it difficult to follow.
Reply: Thank you for your suggestion. We have read through the whole manuscript

and corrected the spelling or grammar errors.

4. Please rewrite lines 79-80, 86-93, 95-103, 105-111 as these matches with previously
published literature.

Reply: Thank you for your comment. We have revised in the manuscript to avoid
duplication from previously published text.

5. For the protocol section, please write as if you are describing someone how to perform
your experiment. Please provide the details in a stepwise manner and use imperative
tense throughout.

Reply: Thank you for your suggestion. We have revised in the manuscript.

6. Once done please ensure that the highlight is no more than 2.75 pages including
headings and spacings.

Reply: We have changed in the manuscript according to your suggestion.

7. Please revise the table of materials to include all the software used for the experiment.



The table should include the name, company, and catalog number of all relevant materials
in separate columns in an xls/xlsx file.

Reply: Thank you for your comment. We have provided all the name, company of the
relative software used for the experiment, for some software which is free and open

assess, we have provided the website to download,
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Copyright permission of reusing figures from Oncology Reports

January 8, 2019

Dear Dr Hao-yu Lin,

Oncol Rep. 2018 Oct;40(4):1897-1906.

Title: Prognostic values of the inhibitor of DNA-binding family members in breast cancer by
Zhou et al

Figures

Thank you for your inquiry and for your interest in our Journals. Permission is hereby
granted for the reproduction of the figures which were published in Oncol Rep. 2018
Oct;40(4):1897-1906, for the purpose outlined in your message.

The original work should be cited.

Please do not hesitate to contact us for anything further.

Yours sincerely,
Spandidos Publications
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