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Dear Editors,

We would like to submit the manuscript entitled “Utilization of digital
techniques to analyze the immunostainning of ZW10 interacting protein
in human lung tissues” and wish it is qualified to be published in “Journal

of Visualized Experiments”.

Our manuscript is approved by all authors for publication. No conflict of
interest exits in the submission of this manuscript. The re-use of figure 1
was permitted by the journal “OncoTargets and Therapy”. The paper was
cited in the present manuscript. All the authors listed have approved the
manuscript that is enclosed. Ethics approval and written informed consent

have been obtained.

In this work, we presented a methodology of immunostaining of human
lung cancer tissues, digitized scanning of whole slides by Pannoramic
MIDI and image analysis by QuantCenter software. We found that the
H-SCORE of tumor was significantly higher than that of adjacent
non-tumor tissues. In addition, we observed that the expression level of
ZWINT in squamous cell carcinomas (SCC) was significantly higher than
that in adenocarcinomas (ADC). Notably, we figured out the most critical

steps, existing limitations and possible utilization areas of this method.
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Besides, we demonstrated the virtues of this method than conventional
method. I hope this paper is suitable for “Journal of Visualized

Experiments”.

We deeply appreciate your kind consideration of our manuscript, and we
look forward to receiving comments from the reviewers. If you have any
enquiries, please don’t hesitate to contact me at the address as below.

Thank you!

Yours sincerely,

Shao Liang

MD& PhD,

Department of Hematology,

Zhongnan Hospital of Wuhan University,

169 Donghu Road, Wuhan 430071, PR China

Corresponding author:

Name: Dr. Shao Liang

E-mail: liangsmd@163.com
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SUMMARY:

ZW10 interacting protein (ZWINT) participates in the mitotic spindle checkpoint and the
pathogenesis of carcinoma. Here, we introduce a methodology of the immunostaining of ZWINT
in human lung cancer tissues, followed by the digital scanning of whole slides and image analysis.
This methodology can provide high-quality digital images and reliable results.

ABSTRACT:

The purpose of this study is to introduce a methodology of the immunostaining of human lung
tissues, followed by whole-slide digital scanning and image analysis. Digital scanning is a fast way
to scan a stack of slides and produce digital images with high quality. It can produce concordant
results with conventional light microscopy (CLM) by pathologists. Furthermore, the availability of
digital images makes it possible that the same slide can be concurrently observed by multiple
people. Moreover, digital images of slides can be stored in a database, which means the long-
term deterioration of glass slides is avoided. The limitations of this technique are as follows. First,
it needs high-quality prepared tissue and the original immunohistochemistry (IHC) slides without
any damage or excess sealant residue. Second, tumor or nontumor areas should be specified by
experienced pathologists before the analysis using software, in order to avoid any confusion
about the tumor or nontumor areas during scoring. Third, the operator needs to control the color
reproduction throughout the digitization process in whole-slide imaging.

INTRODUCTION:

ZW10 interacting protein (ZWINT) is a necessary component of the kinetochore complex which
is involved in the mitotic spindle checkpoint®3, It has been reported that the depletion of ZWINT
leads to aberrant premature chromosome segregation3. Recent studies have suggested that
ZWINT is involved in the pathogenesis of multiple tumors by promoting the proliferation of tumor
cells*>. We previously reported the overexpression of ZWINT in lung cancer®. It has been widely
accepted that the analysis of slides by pathologists using CLM is time-consuming and not
quantitative®® Moreover, the deterioration of stored glass slides might make it impossible to
retract previously created slides. The emerging method of computer-based, digital whole-slide
imaging (WSI) may overcome these limitations®2.

To this end, we describe a methodology of the immunostaining of ZWINT in human lung cancer
tissues, coupled with whole-slide digital scanning and software-based image analysis. The main
advantage of this methodology is the production of concordant results with CLM. This technology
can be widely used in the areas of pathological scoring of hematoxylin-eosin staining (H&E) and
IHC, fluorescence in situ hybridization (FISH), tissue microarrays (TMA), and drug discovery and
development.

PROTOCOL:
All methods described here have been approved by the Ethical Committee of Zhongnan Hospital
of Wuhan University and Renmin Hospital of Wuhan University.
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1. Preparation of IHC Slides

1.1. Fix the lung tissue sample by immersing the human lung tissue fragment (about 3 x 3 cm) in
4% paraformaldehyde in phosphate-buffered saline (PBS) for 24 h at room temperature (RT).

1.2. Dehydrate the tissue in 80%, 95%, and 100% ethanol for 15 min, 20 min, and 20 min,
respectively, at room temperature. Finally, immerse the tissue in 100% xylene 3x for 20 min each
at room temperature.

1.3. For embedding, immerse the tissue in paraffin (63 °C) for 30 min. Change the paraffin and
immerse the tissue again for another 45 min. Finally, change the paraffin again and immerse the

tissue in it for an additional 1 h.

1.4. Use a rotary microtome to cut the tissue into 5 um-thick sections and place them on 20
ug/mL poly-L-lysine-coated slides.

1.5. For dewaxing, place the slides in a 65 °C oven for 2 h and, then, immerse the sections in
dimethylbenzene for 15 min, followed by soaking in 100% xylene for 15 min.

1.6. Hydrate the slides with the tissue sections 2x for 5 min in 100% ethanol, followed by a
treatment with serially diluted ethanol of 5 min in 95% ethanol, 5 min in 80% ethanol, 5 min in
70% ethanol, and 5 min in 50% ethanol.

1.7. Perform antigen repair.

1.7.1. Dilute citric acid repair liquid (20x) to 1x with double-distilled H,0 (ddH:0).

1.7.2. Place the slides with the tissue sections and the 1x citric acid repair liquid (300 mL) in an
antigen repair box and, then, heat them in the microwave oven at high power for 2 min, followed
by heating at low power to sustain boiling for 6 min.

1.7.3. Allow the sections to cool down naturally to room temperature.

1.7.4. Replace the citric acid repair liquid with 0.01 M PBS, wash the sections 3x, each time for 5
min, in the rotary shaker at room temperature.

1.8. Eliminate the endogenous peroxidase.

1.8.1. Dilute 30% of H,0, to 3% with ddH,0, add it to the slides (make sure it covers all tissues),
and incubate the slides in a wet box at room temperature for 30 min.

Note: The wet box is a plastic box of 10 x 15 cm and can contain water.
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1.8.2. Wash the slides 3x, each time for 5 min, with 0.01 M PBS in the rotary shaker at room
temperature.

1.9. Block the nonspecific antigen.

1.9.1. Dilute the concentrated normal goat serum to 10% goat serum with PBS with 0.1% Tween
20 (PBST).

1.9.2. Add 10% goat serum to the slides and incubate them in the wet box at 37 °C for 30 min.
Note: The goat serum should cover all tissues in the slides.

1.10. Stain the tissues.

1.10.1. Incubate the slides with rabbit anti-human anti-ZWINT antibody (1:50) at 4 °C overnight.

1.10.2. Wash the slides 3x, each time for 5 min, with 0.01 M PBST (1 mL of 0.1% Tween 20 in
1,000 mL PBS) in the rotary shaker at room temperature.

1.10.3. Incubate the slides with secondary antibody (anti-rabbit detection system, 1:200) for 30
min at 37 °C.

1.10.4. Wash the slides 3x, each time for 5 min, with 0.01 M PBST in the rotary shaker.

1.11. To visualize the immunostaining, add the slides to 300 pL of fresh 3,3-diaminobenzidine
and, then, wash the slides with tap water at room temperature.

Note: The degree of dyeing is monitored under a microscope (magnification 10X - 40X).

1.12. Counterstain the tissue. Stain the slides with hematoxylin staining solution for 2 min at
room temperature and, then, wash the slides with tap water for 15 min.

Note: The nucleus appears blue under the microscope (magnification 10X - 40X). If the degree of
blue staining is more potent, hydrochloric alcohol differentiation for 3 - 5 s can be used, followed
by rinsing the tissue back to blue with tap water for 15 min to facilitate the prominent staining
of the tissue.

1.13. Dehydrate the slides for 5 min in 50% ethanol, 5 min in 70% ethanol, 2x in 80% ethanol for
5 min, 5 min in 95% ethanol, and finally, 2x for 5 min each in 100% ethanol at room temperature.
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1.14. For transparency, immerse the tissue sections in a tank containing 100% xylene for 15 min
and transfer the sections to another tank containing 100% xylene for 15 min at room temperature.

1.15. For sealing, take 50 - 100 pL of neutral gum and add 5% xylene to the mixture (avoid mixing
in bubbles). Add 15 pL of the above-mentioned mixture to the lung tissue sections. Seal the film
with cover glass and gently press the bubbles out.

2. Automatic Whole-slide Scanning of IHC Slides

2.1. Allow the sealed slides to dry for 12 h at room temperature to desiccate them.

2.2. Select the Bright field manually option and enter the manual scanning interface.

2.3. Revise the name of the slides and select a storage path for the images.

2.4. Set the scanning area and choose the option Scan samples using user-set thresholds. The
threshold is about 50 with a scanning area expansion value of 200 um.

2.5. Set the scanning focus value, select the focus automatically—it ranges from 1050 to 2650—
and finally, select Single-layer mode.

2.6. Load the IHC slides on the workstation and start the automatic scanning.

Note: Make sure the slides are not damaged. Keeping the slides clean and translucent and avoid
dust, confetti, and excess sealant residue on the slides. The glass slide and coverslip should be
devoid of marks. Do not clean the slides with xylene. The size of the slides is given in Table 1.
2.7. Automatically scan the entire tissue section on a slide with 20X, 40X, or 100X magnification.
2.8. Collect and store the images at the end of the whole-slide scanning.

3. Analysis of the Slides by Imaging Software

3.1. Start the histopathological image analysis software and select Local computer.

3.2. Open the file which stores the scanning data.

3.3. Select the appropriate zoom level from range 2X to 40X.

3.4. Adjust the color to set the optimal contrast via Toggle color adjust.

3.5. Manually circle and name the portions of interest on each image.
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Note: For instance, you can circle one area and name it as Tumor area.
3.6. Select Plugins and QC. At this time, Scenario builder pops up.
3.7. Select Density quant and adjust the Detection bar.

Note: This process should be performed carefully. The bar of Blue tolerance is used to adjust the
color of the cellular nucleus. The bar of Brown tolerance is used to adjust the saturation of the
fill color in the image. The results of the images after adjustments should be consistent with the
original counterparts.

3.8. Adjust the Score levels to make the staining intensity of the circled areas similar to that of
the original images.

Note: Dark brown indicates strong positive, brownish yellow is moderately positive, light yellow
is weakly positive, and white is negative.

3.9. Store and name the model as a file. Apply the model to other slides and select Selected
annotation”.

3.10. Let the software automatically calculate the H-score for the circled areas in the image.
4. Quantification of the Scores Using the H-scoring System®:1°

4.1. Calculate the percentage of immunostaining and the staining intensity (0: negative, 1+: weak,
2+: moderate, 3+: strong).

4.2. Use a scoring system (H-score) to calculate the pathological scoring of the tumor and
adjacent nontumor areas.

Note: H-score = (% of cells with weak intensity x 1) + (% of cells with moderate intensity x 2) + (%
of cells with strong intensity x 3). Therefore, the maximum H-score is 300 if 100% of the cells are
guantified with strong intensity.

REPRESENTATIVE RESULTS:

We measured the expression levels of ZWINT in 28 pairs of non-small-cell lung cancer (NSCLC)
specimens (tumor and adjacent nontumor tissues), including 14 squamous cell carcinomas (SCCs)
and 14 adenocarcinomas (ADCs), by IHC. The whole-slide digital scanning of the slides provided
digital images of high quality (Figure 1A). The results showed that the H-score of the lung cancer
was significantly higher than that of adjacent noncancer tissues (P < 0.0001, two-tailed t-test)
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(Figures 1A and 1B). Additionally, we found that the expression level of ZWINT in SCCs was
significantly higher than that in ADCs (Figure 1C).

FIGURE AND TABLE LEGENDS:

Figure 1: Immunohistochemical staining for lung cancer tissues. This figure has been modified
from Yuan et al.> with permission from Dove Press. (A) This panel shows representative
immunohistochemical images of lung cancer patients (magnifications: 10X and 40X). (B) This
panel shows the H-score of lung cancer and adjacent noncancer tissues. (C) This panel shows the
H-score of ADCs and SCCs. The error bars indicate standard deviation. * P < 0.05; *** p< 0.001.

Table 1: Slide sizes.

DISCUSSION:

Whole-slide scanning is becoming a hot topic for its robust scanning and production of high-
quality images for clinical and research purposes!*3. Images can be produced by slide-scanning
microscopes within minutes''13, By applying this methodology, we obtained high-quality images
for ZWINT IHC slides and compared the H-score between tumor and nontumor tissues. In the
protocol presented here, the most critical steps are the preparation of the high-quality IHC slides,
the image acquisition, and the specification of the tumor and nontumor areas before the
pathological scoring!31e.

The current method has some advantages compared to (CLM). Digital scanning is fast enough (~
20 slides/hour) to scan a stack of slides and produce high-quality digital images. It can produce
concordant results with CLM but takes relatively less time. The availability of digital images makes
it possible that the same slide can be concurrently observed by multiple people. Digital images
of slides can be stored in a database, which means the long-term deterioration of glass slides is
avoided.

The limitations of this technique include the need for high-quality tissue and IHC slides®®!! and
technical expertise to specify the tumor or nontumor tissue samples before the analysis using
imaging software, in order to avoid any confusion about the tumor or nontumor areas during
scoring®’. The operator also needs to monitor the color reproduction throughout the digitization
process in whole-slide imaging?’.

This method can be actively applied in FISH, TMA, and drug discovery and development®?,
Tabata et al. have investigated the use of WSI in primary pathological diagnoses'®. They
retrospectively analyzed 1070 WSI specimens from nine hospitals in Japan and confirmed the
validation of the use of WSI in primary diagnoses. One of the main advantages of WSI is that it
allows simultaneous viewing of the slides by multiple students?®. Therefore, the validation of
whole-slide scanning images might contribute to the development of digital diagnostics for
educational and research purposes®'&21,
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Pannoramic MIDI
QuantCenter
LEICA RM2235
Rabbit anti-human Anti-ZWINT antibody
Anti-rabbit secondary antibody
Phosphate-buffered saline
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Hematoxylin Staining Solution
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Citric acid repair liquid
LEICA ASP200s
LEICA Arcadia H
LEICA Arcadia C

CaseViewer Software
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Leica
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Comments/Description

An automated digital slide scanner with a rem:
The framework for 3DHISTCH's image analysis
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Immunohistochemical analysis of ZWINT in hu
Secondary antibody for IHC staining.
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A colorless, flammable fluid used as a solvent ¢
It is commonly used for histologic studies, ofte
It is a polysorbate-type nonionic surfactant for
d to repair antigen after fixation during IHC pro
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icedure.

0 200 cassettes.
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ntrol module to make sure the operating temperature is always stabilized at -6 C.
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D Open Access
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course of his or her duties as a United States government employee.

DThe Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, 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 Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“\ideo” 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.

2, Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JOVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of 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 necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the

CRC License.
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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
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JOVE’'s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.
S. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked Iin
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. This
Section 6 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 Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of 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
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 limitations and
requirements set forth in, the CRC License.
7. Government Employees. If the Author is a United
States 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
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rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JOVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JOVE to take steps in the Author(s) name and on their behalf

if JOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. 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.
10. 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 Materials, 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 them
had been a party hereto as an Author. The Author warrants
that 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 and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JOVE Discretion. If the Author requests the
assistance of JOVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JoVE may, in its sole
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discretion, elect not take any action with respect to 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, to
accept or decline any work submitted to JOVE. JoVE and its
employees, agents and independent contractors shall have
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.

12, 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

ARTICLE AND VIDEO LICENSE AGREEMENT

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 expense. All indemnifications provided herein
shall include JoVE’s attorney's fees and costs related to said
losses or damages. 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.

13. 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.

14. 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 is required per submission.

CORRESPONDING AUTHOR
Name:
D rt t Shalo A‘ Mﬂ
epartment:
P Depart mests af HEMLO};}
Institution: 2 h m—‘/" ol O/f Wk hon Uhivi W"A}i
Title: Dv-. ”
Signature: S M‘““”Q/ Date: Q0¥ &30

Please submit a signed and dated copy of thIS license by one of the following three methods:
1. Upload an electronic version on the JoVE submission site

2. Fax the document to +1.866.381.2236

3. Mail the document to JoVE / Attn: JoVE Editori

al / 1 Alewife Center #200 / Cambridge, MA 02140
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Dear Dr Shao

Thank you for your enquiry. The permission that you require can be

obtained by going to:  https://www.dovepress.com/bioinformatic-

analysis-of-prognostic-value-of-zw10-interacting-protein-peer-reviewed-
article-OTT  Where you should click on the “Get Permission” tab. This
will lead you through the process and provide the paperwork that you

require.

Kind regards

Vivienne

Vivienne Gee Accounts Coordinator, Dove Medical Press Ltd

44 Corinthian Drive, Albany, Auckland, New Zealand PO Box 300-008,
Albany, Auckland, 0752, New Zealand p +649 443 3060 (Extn
212) f +649 443 3061 e viviennegee@dovepress.com Live Chat
http://www.dovepress.com/live_help.t
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figure

Dear Editor,

How are you! Our team has published a paper in the journal of
OncoTargets and Therapy. The paper title is "Bioinformatic analysis of
prognostic value of ZW10 interacting protein in lung cancer." Onco
Targets Ther. 2018 Mar 23;11:1683-1695. doi: 10.2147/0TT.S149012.
eCollection 2018. | am Dr. Shao Liang, the corresponding author. Right
now, | am invited by JOVE to submit a paper and | would like to reuse
Figure 3 of the aforementioned published paper.So | need your kind

permission for the reuse. Of course, | will cite the paper. Great thanks!

Regards,

Shao Liang

MD & PhD
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Terms and Conditions

TERMS AND CONDITIONS
The following terms are individual to this publisher:
None
Other Terms and Conditions:
STANDARD TERMS AND CONDITIONS
1. Description of Service; Defined Terms. This Republication License enables
the User to obtain licenses for republication of one or more copyrighted works
as described in detail on the relevant Order Confirmation (the “Work(s)” ).
Copyright Clearance Center, Inc. ( “CCC” ) grants licenses through the Service
on behalf of the rightsholder identified on the Order Confirmation (the
“Rightsholder” ). “Republication” , as used herein, generally means the
inclusion of a Work, in whole or in part, in a new work or works, also as
described on the Order Confirmation. “User” , asused herein, means the person
or entity making such republication.
2. The terms set forth in the relevant Order Confirmation, and any terms set
by the Rightsholder with respect to a particular Work, govern the terms of
use of Works in connection with the Service. By using the Service, the person
transacting for a republication license on behalf of the User represents and
warrants that he/she/it (a) has been duly authorized by the User to accept,
and hereby does accept, all such terms and conditions on behalf of User, and
(b) shall inform User of all such terms and conditions. In the event such person
is a “freelancer” or other third party independent of User and CCC, such
party shall be deemed jointly a “User” for purposes of these terms and
conditions. In any event, User shall be deemed to have accepted and agreed
to all such terms and conditions if User republishes the Work in any fashion.
3. Scope of License; Limitations and Obligations.
3.1 All Works and all rights therein, including copyright rights, remain the
sole and exclusive property of the Rightsholder. The license created by the
exchange of an Order Confirmation (and/or any invoice) and payment by User
of the full amount set forth on that document includes only those rights
expressly set forth in the Order Confirmation and in these terms and
conditions, and conveys no other rights in the Work(s) to User. All rights
not expressly granted are hereby reserved.
3.2 General Payment Terms: You may pay by credit card or through an account
with us payable at the end of the month. If you and we agree that you may
establish a standing account with CCC, then the following terms apply: Remit



Payment to: Copyright Clearance Center, 29118 Network Place, Chicago, IL
60673-1291. Payments Due: Invoices are payable upon their delivery to you (or
upon our notice to you that they are available to you for downloading). After
30 days, outstanding amounts will be subject to a service charge of 1-1/2%
per month or, if less, the maximum rate allowed by applicable law. Unless
otherwise specifically set forth in the Order Confirmation or in a separate
written agreement signed by CCC, invoices are due and payable on “net 30”
terms. While User may exercise the rights licensed immediately upon issuance
of the Order Confirmation, the license is automatically revoked and is null
and void, as if it had never been issued, if complete payment for the license
is not received on a timely basis either from User directly or through a payment
agent, such as a credit card company.

3.3 Unless otherwise provided in the Order Confirmation, any grant of rights
toUser (i) is “one-time” (including the editions and product family specified
in the license), (ii) is non—exclusive and non—transferable and (iii) is
subject to any and all limitations and restrictions (such as, but not limited
to, limitations on duration of use or circulation) included in the Order
Confirmation or invoice and/or in these terms and conditions. Upon completion
of the licensed use, User shall either secure a new permission for further
use of the Work(s) or immediately cease any new use of the Work(s) and shall
render inaccessible (such as by deleting or by removing or severing links or
other locators) any further copies of the Work (except for copies printed on
paper in accordance with this license and still in User’ s stock at the end
of such period).

3.4 In the event that the material for which a republication license is sought
includes third party materials (such as photographs, illustrations, graphs,
inserts and similar materials) which are identified in such material as having
been used by permission, User is responsible for identifying, and seeking
separate licenses (under this Service or otherwise) for, any of such third
party materials; without a separate license, such third party materials may
not be used.

3.5 Use of proper copyright notice for a Work is required as a condition of
any license granted under the Service. Unless otherwise provided in the Order
Confirmation, a proper copyright notice will read substantially as follows:
“Republished with permission of [Rightsholder’ s name], from [Work’s title,
author, volume, edition number and year of copyright]; permission conveyed

”  Such notice must be provided in

through Copyright Clearance Center, Inc.
a reasonably legible font size and must be placed either immediately adjacent
to the Work as used (for example, as part of a by-line or footnote but not
as a separate electronic link) or in the place where substantially all other

credits or notices for the new work containing the republished Work are



located. Failure to include the required notice results in loss to the
Rightsholder and CCC, and the User shall be liable to pay liquidated damages
for each such failure equal to twice the use fee specified in the Order
Confirmation, in addition to the use fee itself and any other fees and charges
specified.

3.6 User may only make alterations to the Work if and as expressly set forth
in the Order Confirmation. No Work may be used in any way that is defamatory,
violates the rights of third parties (including such third parties’ rights
of copyright, privacy, publicity, or other tangible or intangible property),
or is otherwise illegal, sexually explicit or obscene. In addition, User may
not conjoin a Work with any other material that may result in damage to the
reputation of the Rightsholder. User agrees to inform CCC if it becomes aware
of any infringement of any rights in a Work and to cooperate with any reasonable
request of CCC or the Rightsholder in connection therewith.

4. Indemnity. User hereby indemnifies and agrees to defend the Rightsholder
and CCC, and their respective employees and directors, against all claims,
liability, damages, costs and expenses, including legal fees and expenses,
arising out of any use of a Work beyond the scope of the rights granted herein,
or any use of a Work which has been altered in any unauthorized way by User,
including claims of defamation or infringement of rights of copyright,
publicity, privacy or other tangible or intangible property.

5. Limitation of Liability. UNDER NO CIRCUMSTANCES WILL CCC OR THE RIGHTSHOLDER
BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL OR INCIDENTAL DAMAGES
(INCLUDING WITHOUT LIMITATION DAMAGES FOR LOSS OF BUSINESS PROFITS OR
INFORMATION, OR FOR BUSINESS INTERRUPTION) ARISING OUT OF THE USE OR INABILITY
TO USE A WORK, EVEN IF ONE OF THEM HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. In any event, the total liability of the Rightsholder and CCC
(including their respective employees and directors) shall not exceed the
total amount actually paid by User for this license. User assumes full
liability for the actions and omissions of its principals, employees, agents,
affiliates, successors and assigns.

6. Limited Warranties. THE WORK(S) AND RIGHT (S) ARE PROVIDED “AS IS” . CCC
HAS THE RIGHT TO GRANT TO USER THE RIGHTS GRANTED IN THE ORDER CONFIRMATION
DOCUMENT. CCC AND THE RIGHTSHOLDER DISCLAIM ALL OTHER WARRANTIES RELATING TO
THE WORK(S) AND RIGHT(S), EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. ADDITIONAL RIGHTS MAY BE REQUIRED TO USE ILLUSTRATIONS, GRAPHS,
PHOTOGRAPHS, ABSTRACTS, INSERTS OR OTHER PORTIONS OF THE WORK (AS OPPOSED TO
THE ENTIRE WORK) IN A MANNER CONTEMPLATED BY USER: USER UNDERSTANDS AND AGREES
THAT NEITHER CCC NOR THE RIGHTSHOLDER MAY HAVE SUCH ADDITIONAL RIGHTS TO GRANT.
7. Effect of Breach. Any failure by User to pay any amount when due, or any



use by User of a Work beyond the scope of the license set forth in the Order
Confirmation and/or these terms and conditions, shall be a material breach
of the license created by the Order Confirmation and these terms and
conditions. Any breach not cured within 30 days of written notice thereof shall
result in immediate termination of such license without further notice. Any
unauthorized (but licensable) use of a Work that is terminated immediately
upon notice thereof may be liquidated by payment of the Rightsholder’ s ordinary
license price therefor; any unauthorized (and unlicensable) use that is not
terminated immediately for any reason (including, for example, because
materials containing the Work cannot reasonably be recalled) will be subject
to all remedies available at law or in equity, but in no event to a payment
of less than three times the Rightsholder’s ordinary license price for the
most closely analogous licensable use plus Rightsholder’ s and/or CCC’ s costs
and expenses incurred in collecting such payment.

8. Miscellaneous.

8. 1 User acknowledges that CCC may, from time to time, make changes or additions
to the Service or to these terms and conditions, and CCC reserves the right
to send notice to the User by electronic mail or otherwise for the purposes
of notifying User of such changes or additions; provided that any such changes
or additions shall not apply to permissions already secured and paid for.
8.2 Use of User—related information collected through the Service is governed
by CCC’ s privacy policy, available online

here:http://www. copyright. com/content/cc3/en/tools/footer/privacypolicy. h
tml.

8.3 The licensing transaction described in the Order Confirmation is personal

to User. Therefore, User may not assign or transfer to any other person (whether
a natural person or an organization of any kind) the license created by the
Order Confirmation and these terms and conditions or any rights granted
hereunder; provided, however, that User may assign such license in its entirety
on written notice to CCC in the event of a transfer of all or substantially
all of User’ s rights in the new material which includes the Work(s) licensed
under this Service.

8.4 No amendment or waiver of any terms is binding unless set forth in writing
and signed by the parties. The Rightsholder and CCC hereby object to any terms
contained in any writing prepared by the User or its principals, employees,
agents or affiliates and purporting to govern or otherwise relate to the
licensing transaction described in the Order Confirmation, which terms are
in any way inconsistent with any terms set forth in the Order Confirmation
and/or in these terms and conditions or CCC’ s standard operating procedures,
whether such writing is prepared prior to, simultaneously with or subsequent
to the Order Confirmation, and whether such writing appears on a copy of the
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Order Confirmation or in a separate instrument.

8.5 The licensing transaction described in the Order Confirmation document
shall be governed by and construed under the law of the State of New York,
USA, without regard to the principles thereof of conflicts of law. Any case,
controversy, suit, action, or proceeding arising out of, in connection with,
or related to such licensing transaction shall be brought, at CCC’s sole
discretion, in any federal or state court located in the County of New York,
State of New York, USA, or in any federal or state court whose geographical
jurisdiction covers the location of the Rightsholder set forth in the Order
Confirmation. The parties expressly submit to the personal jurisdiction and
venue of each such federal or state court. If you have any comments or questions
about the Service or Copyright Clearance Center, please contact us at
978-750-8400 or send an e—mail to info@copyright. com.

v 1.1

You will be invoiced within 48 hours of this transaction date. You may pay your invoice
by credit card upon receipt of the invoice for this transaction. Please follow instructions
provided at that time.

To pay for this transaction now; please remit a copy of this document along with your
payment. Payment should be in the form of a check or money order referencing your
account number and this invoice number COPYRIGHT.COM502822008.

Make payments to "COPYRIGHT CLEARANCE CENTER" and send to:

Copyright Clearance Center
29118 Network Place
Chicago, IL 60673-1291

Please disregard electronic and mailed copies if you remit payment in advance

Questions? customercare@copyright.com or +1-855-239-3415 (toll free in the US) or
+1-978-646-2777.
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