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BUKTI KORESPONDING 1

N' G ma || Gondo Mastutik <gondomastutik@gmail.com>

Number assigned to your submission (#APJCP-2301-8744)

1 message

Tue, Jan 17, 2023 at 12:48

Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com> PM

To: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com

Cc: apjcp.copy@gmail.com B U KT| S U B M |T

Manuscript ID: APJCP-2301-8744

Manuscript Title: The MAGE A1-A10 expression associated with histopathological findings of malignant or
non-malignant cells in peripheral lung tumors

Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana, Nila Kurniassari, Anny Setijo Rahaju,
Mochamad Amin, Heru Fajar Trianto, Atika Atika

Dear Dr. Gondo Mastutik

| would like to acknowledge receiving of your manuscript titled "The MAGE A1-A10 expression associated with
histopathological findings of malignant or non-malignant cells in peripheral lung tumors". Your manuscript
will undergo the review process. You can learn about our review process by visiting APJCP's peer review process

page.

Please be sure that the submitted manuscript has not been published previously and will not be submitted
elsewhere prior to our decision.

You will be informed of our editorial decision once your manuscript has been reviewed. You can always track your
manuscript by login to the APJCP site.

Important Notice: Any future communications (email) about this manuscript should be done through our editorial
system. All emails will be answered in 3 to 5 days unless your desired action has been taken place or acted on
(you can track the action in our editorial system).

| wish to take this opportunity to thank you for sharing your work with us.

Regards,

Executive Managing Editor of Asian Pacific Journal of Cancer Prevention

Unsubscribe
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NEED REVISE NOTIFICATION 2

' G ma || Gondo Mastutik <gondomastutik@gmail.com>

Manuscript Needs Revision (#APJCP-2301-8744 (R1))

1 message

Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com> Rl E S e 1P1|\€/I;

To: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com
Manuscript ID: APJCP-2301-8744

Manuscript Title: The MAGE A1-A10 expression associated with histopathological findings of malignant or non-
malignant cells in peripheral lung tumors

Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana, Nila Kurniassari, Anny Setijo Rahaju,
Mochamad Amin, Heru Fajar Trianto, Atika Atika

Dear Dr. Gondo Mastutik

Your manuscript has been reviewed and reviewers asked for minor changes. The comments of the reviewer(s)
are included at the bottom of this letter or as an attached file(s) to this mail.

Please revise your manuscript accordingly and respond to the reviewer(s) comments in a separate file (a text,
doc, or pdf file). In the Response to Reviewer File, provide details about the changes you made to the manuscript
(refer to section and paragraph that you made changes).

After you make necessary changes please log in the journal’s management system and follow the
option "manuscript needing revision" and upload your revised manuscript and the Response to Reviewer
File.

-- Many times, reviewers leave comments in the manuscript file. If the reviewer commented in the manuscript file
(which is normally attached to this mail). You need to copy the reviewer’s comments from the file and paste into
your "response to reviewer" file and explain how you address the comments.

For timely and orderly processing of your manuscript, Please upload your files within two weeks from the date
you receive this mail.

If you need more times please send a request, so that editorial staff can extend the time for you. Please send all
the request and mail through our Journal Management System by login into your account.

Once again, thank you for submitting your manuscript to this journal, and we look forward to receiving your
revision.

Truly yours,

Editorial Office of Asian Pacific Journal of Cancer Prevention


IWAN
Highlight


----------- Important editorial Note-—--—-------—--

- - remove figure 2 and 3 as you already report the data in the table. These kinds of figure
will lose quality at production stage.

- - Extend your acknowledgement section to include a statement for the following items (EVEN if you have stated
in the manuscript body):

i. Funding statement

ii. If it was approved by any scientific Body/ if it is part of an approved student thesis

iii. Any conflict of interest

iv. How the ethical issue was handled (name the ethical committee that approved the research)
v. Authors contribution

vi. Availability of data (if apply to your research)

- - In your revision upload, provide the figures in PowerPoint Slides and tables as Excel file. In both PowerPoint
and Excel file, make sure you included the title and footnote of figures and tables.

Reviewers Recommendation:
Reviewer 1:
File Sent by Reviewer:
http://journal.waocp.org/jufile?__file=xD1EDdkDDbs1jhsImH1ZFVA1bnukBG
Xpcenll5bX6MkeoUvFhi49deKCJMOpI1RA1_Q9xDgEIU7gnRk2gXcIMGINSDIQ2fyZ
XMxbKe9JKSoBPMEcCRuU.EwSITtMPbhuGkShz9byFBZbY2sFkS 1N7v3kJw73vHw.7.dF890H11160-
Reviewer Comment For Author:

The study report a kind of old data. The gene has been investigated in many cancers including lung

cancer (as the author properly addressed). The novelty is not much. | left some comment to improve in
the manuscript file.

Unsubscribe



N‘ G ma || Gondo Mastutik <gondomastutik@gmail.com>

Acknowledgement of Revision (#APJCP-2301-8744 (R1))

1 message

Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com> Sat, May 20, 2023 at 5:13 PM
To: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com
Cc: apjcp.copy@gmail.com

Manuscript ID: APJCP-2301-8744 (R1)

Manuscript Title: The MAGE A1-A10 expression associated with histopathological findings of malignant or
non-malignant cells in peripheral lung tumors

Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana, Nila Kurniassari, Anny Setijo Rahaju,
Mochamad Amin, Heru Fajar Trianto, Atika Atika

Date: 2023-01-17

Dear Dr. Gondo Mastutik

Thank you for submitting the revised file of your manuscript to the Asian Pacific Journal of Cancer Prevention

The Editorial Office will proceed on your manuscript and inform you in the earliest time.

If there is anything else, please do not hesitate to contact us.

Truly yours,

Executive Managing Director of Asian Pacific Journal of Cancer Prevention

Unsubscribe
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ACCEPTED NOTIFICATION 0

N' G ma || Gondo Mastutik <gondomastutik@gmail.com>

Payment Request for Manuscript (#APJCP-2301-8744 (R1))

4 messages

Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com> hloiriilayieeye b2 Saliib

PM
To: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com B U TI ACC E PTE D

Manuscript ID: APJCP-2301-8744 (R1)

Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana, Nila Kurniassari, Anny Setijo Rahaju,
Mochamad Amin, Heru Fajar Trianto, Atika Atika

Dear Dr. Gondo Mastutik

The APJCP editorial team is glad to inform you that your manuscript titled "The MAGE A1-A10 expression
associated with histopathological findings of malignant or non-malignant cells in peripheral lung
tumors" has been accepted for publication and will be scheduled for publication as soon as we receive the
documentary for processing fee payment.

The processing fee is: 300 US Dollars

Soon you will receive a Stripe based invoice from our partner “EpiSmart Science Vector LTD” by email. You can
use your credit card to pay the invoice.

In case you cannot pay by credit card, Please let us know, we try to find you an alternative.

When you paid, you need to send us your payment documentary (the copy of the paid invoice/ or transfer slip) by
logging into your account as the author at “journal.waocp.org”. When you are logged in, click on “Manuscripts
Awaiting Payment’ and upload and send your payment documentary.

A payment invoice will be issued upon receiving the payment, however, if you need an invoice before payment,
please email us and let us know.

You will receive an official acceptance letter when we receive your payment.
Thank you and looking forward to receiving your payment.
Editorial Office,

Asian Pacific Journal of Cancer Prevention
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Gondo Mastutik <gondomastutik@gmail.com> Wed, May 24, 2023 at 7:32 PM
To: Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com>

Dear Editor,

Thank you very much for accepting our manuscript to publish in APJCP.

I am waiting for the invoice from the “EpiSmart Science Vector LTD” email.
Thank you.

Best regard,
Gondo Mastutik
[Quoted text hidden]

Gondo Mastutik <gondomastutik@gmail.com> Sun, May 28, 2023 at 12:56 PM
To: Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com>

Dear Editor,

| would like to inform you that | have paid the invoice, below:
Invoice number 3351BB13-0001

Receipt number 2344-6000

Date paid May 27, 2023

Payment method Visa - 8270

Please find it in the attached files.
| have also submitted the receipt to the web system of APJCP.

Thank you very much.
Best Regard,

Gondo Mastutik
[Quoted text hidden]

ﬂ Receipt-2344-6000.pdf
25K

APJCP Editor-in-Chief <journal@waocp.org> Sun, Jun 4, 2023 at 2:05 PM
Reply-To: APJCP Editor-in-Chief <journal@waocp.org>
To: Gondo Mastutik <gondomastutik@gmail.com>

Thank you will be acted on. Best

Editorial Office,
Asian Pacific Journal of Cancer Prevention (APJCP)

[Quoted text hidden]



N' G ma || Gondo Mastutik <gondomastutik@gmail.com>

Manuscript Payment Receipt (#APJCP-2301-8744 (R1))

1 message

Sun, Jun 11, 2023 at 1:34

Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com> PM

To: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com

Manuscript ID: APJCP-2301-8744 (R1)

Manuscript Title: The MAGE A1-A10 expression associated with histopathological findings of malignant
or non-malignant cells in peripheral lung tumors

Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana, Nila Kurniassari, Anny Setijo Rahaju,
Mochamad Amin, Heru Fajar Trianto, Atika Atika

Dear Dr. Dr. Gondo Mastutik,

Thank you for your payment. Your payment is now confirmed. Your manuscript will be sent back to the Executive
director for further processing. You will receive an email indicating the volume and issue that your manuscript will
be published. This may take up to 45 days.

Editorial Office,
Asian Pacific Journal of Cancer Prevention

Payment Confirmed

Unsubscribe



THE GALLEY PROOF 38
N' G ma II Gondo Mastutik <gondomastutik@gmail.com>

Request for Submit/Confirm Galley Proof (#APJCP-2301-8744 (R1))

1 message

Mon, Jul 3, 2023 at 11:18

Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com> PM

To: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com

Manuscript ID: APJCP-2301-8744 (R1)

Manuscript Title: The MAGE A1-A10 expression associated with histopathological findings of malignant
or non-malignant cells in peripheral lung tumors

Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana, Nila Kurniassari, Anny Setijo Rahaju,
Mochamad Amin, Heru Fajar Trianto, Atika Atika

Dear Dr. Gondo Mastutik,

Your manuscript is in the final stage of publication. The galley proof, official acceptance letter and payment
invoice for your manuscript are now ready for download. Please log into your account as the author

at https://journal.waocp.org/. In author's page, you have to click on "Galley Proof (1)" and download the galley
proof and other files.

The Galley proof is valid only until your paper is published online. It is for proof purposes only and may not be
used by third parties.

Please read through the galley proof and let us know if any correction needs to be made. Use the PDF reader's
annotation tools to mark the changes in the PDF file. You can download the instruction on how to use PDF'
readers annotation tools from here.

The galley proof shows the paper as it will appear when it is published except the page numbers are not final. The
page number will be final when the paper is officially published and registered in indexing databases.

Important: Please upload your evaluated Galley proof even though no changes or any marks included in the
file. If you did not return the galley in a week, we consider that no changes are needed and consider the galley
we sent as the final.

Thank you and looking forward to receiving your final proof.

Editorial office,
Asian Pacific Journal of Cancer Prevention

Unsubscribe
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N' G ma || Gondo Mastutik <gondomastutik@gmail.com>

Submit/Confirm Galley Proof by Author (#APJCP-2301-8744 (R1))

1 message

Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com> Fri, Jul 7, 2023 at 11:17 AM
To: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com

Manuscript ID: APJCP-2301-8744 (R1)

Manuscript Title: The MAGE A1-A10 expression associated with histopathological findings of malignant
or non-malignant cells in peripheral lung tumors

Dear Dr. Gondo Mastutik

Thank you for sending your galley proof. Changes (if asked) will be applied and soon your manuscript will be
published in journal's site with "in press" status.

Best wishes

APJCP editorial office

Unsubscribe
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N‘ G ma || Gondo Mastutik <gondomastutik@gmail.com>

Acceptance of Manuscript (#APJCP-2301-8744 (R1))

1 message

Mon, Jul 24, 2023 at 10:38

Asian Pacific Journal of Cancer Prevention <journal.waocp@gmail.com> PM

To: gondomastutik@fk.unair.ac.id, gondomastutik@gmail.com

Manuscript ID: APJCP-2301-8744 (R1)

Manuscript Title: The MAGE A1-A10 expression associated with histopathological findings of malignant or
non-malignant cells in peripheral lung tumors

Dear Dr. Gondo Mastutik

Thank you for your interest in publishing with Asian Pacific Journal of Cancer Prevention. Your manuscript
(APJCP - 2301-8744) is scheduled to be published in Volume 24, Issue 7, Year 2023. This Issue will be
uploaded into PubMed database around 31th July, 2023.

Best and thank you for your patience.

Editorial office

Asian pacific Journal of Cancer Prevention

Unsubscribe
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Reference Number: APJCP-2301-8744 Date:06/13/2023

Dear Dr. Gondo Mastutik,

The APJCP editorial board is glad to inform you that the manuscript titled “The MAGE
A1-A10 Expression Associated with Histopathological Findings of Malignant or Non-
malignant Cells in Peripheral Lung Tumors” has been accepted for publication in the
Asian Pacific Journal of Cancer Prevention. The Manuscript will be published in our
upcoming issue with the following authorship information:

Corresponding author: Gondo Mastutik

First Author: Gondo Mastutik

Listed Co-Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana,
Nila Kurniassari, Anny Setijo Rahaju, Mochamad Amin, Heru Fajar Trianto, Atika

Our production team will soon send you the manuscript’s galley proof for your final
evaluation.

Thank you for your interest in publishing in APJCP.

SA Mosa i Jarrahi, MSPH, Ph.D.
Editor-ig-chief

Contact Asian Pacific Journal of Cancer prevention (APJCP) at: URL: Journal.waocp.org / E-mail: journal@waocp.org /Telegram: https://telegram.me/apjcp




COMMENT REVIEWER FROM WEB

Manuscript Information Authors Files Payment Information

Manuscript
ID

Manuscript
Title

DOI

Manuscript
Type

Section

Running
Title

Main
Subjects

APJCP-2301-8744 (R1)

The MAGE A1-A10 expression associated with histopathological findings
of malignant or non-malignant cells in peripheral lung tumors

10.31557/APJCP.2023.24.7.2329

Research Articles

Cancer Prevention (screening, early detection, chemoprevention)

MAGE A1-10 associated with malignant cell

Pathology / Anatomical pathology (including cytopathology)

12



Abstract

Keywords

Submit
Date

Revise Date

Accept
Date

View
Published
Article

Objective: The objective was to evaluate the expression of melanoma
antigen (MAGE) A from A1 to10 (A1-10) and the individual MAGE A family
in the peripheral lung tumor and to analyze its association with
histopathological findings.

Methods: A cross-sectional study was conducted on 67 samples of
peripheral lung tumors obtained by core biopsies from patients with
clinical diagnoses such as lung and mediastinal tumors. The specimens
were divided into two, one to perform histopathological diagnosis and the
last for mMRNA MAGE A examination. A Nested polymerase chain reaction
(PCR) was performed using universal primer, MF10/MR10 and
MF10/MR12. The collected data were analyzed by appropriate statistical
techniques.

Result: The histopathological finding showed 41 (61.2 %) of specimens as
malignant cells and 26 (38.8 %) of specimens as non-malignant cells.
MAGE A1-10 was expressed at 47 (70.1 %) and MAGE A1-6 was expressed
at 25 (37.3 %) of specimens. In a malignant cell, MAGE A1-10 and MAGE
A1-6 were expressed at 33 (80.5 %) and 19 (46.3 %), respectively. In non-
malignant cells, MAGE A1-10 and MAGE A1-6 were expressed at 14 (53.9
%) and 6 (23.1 %,) respectively. The MAGE A1-10 and MAGE A8
expressions were significantly associated with histopathological findings
of malignant or non-malignant cells. The sensitivity, specificity, and
diagnostic accuracy of MAGE A1-10 were 80.5 %, 46.2 %, and 67.2 %,
respectively; while for MAGE A8 were 41.5 %, 88.5 %, and 59.7 %,
respectively.

Conclusion: The MAGE A1-10 expression was the most commonly
detected and associated with the histopathological finding. Moreover, it
was more sensitive and specific and had higher diagnostic accuracy than
others. Therefore, the MAGE A1-10 assay may improve the accuracy of the
diagnosis of malignancy in peripheral lung tumors.

lung cancer; cancer cell; MAGE A1-10; MAGE A1-6; core biopsy

2023-01-17 00:48:16

2023-05-20 06:13:34

2023-07-03

Volume 24, Issue 7
https://journal.waocp.org/article_90704.html
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Author's
Comment

Dear Editor,
Re: Manuscript Needs Revision (#APJCP-2301-8744 (R1))

Manuscript ID: APJCP-2301-8744

Manuscript Title: The MAGE A1-A10 expression associated with
histopathological findings of malignant or non-malignant cells in
peripheral lung tumors

Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana, Nila
Kurniassari, Anny Setijo Rahaju, Mochamad Amin, Heru Fajar Trianto, Atika
Atika

Please find attached a revised version of our manuscript “The MAGE A1-
A10 expression associated with histopathological findings of malignant or
non-malignant cells in peripheral lung tumors”, which we would like to
resubmit for publication as a research article in Asian Pacific Journal of
Cancer Prevention.

Your comments and those of the reviewers were highly insightful and
enabled us to greatly improve the quality of our manuscript. We respond to
comments from editors and reviewers in sequence as below. We also
display corrections in the form of before and after revision columns.
Changes highlighted.

We hope that the revisions in the manuscript and our accompanying
responses will be sufficient to make our manuscript suitable for
publication in Asian Pacific Journal of Cancer Prevention.

We shall look forward to hearing from you at your earliest convenience.

Yours sincerely,
Gondo Mastutik
Email: gondomastutik@fk.unair.ac.id & gondomastutik@gmail.com

Editor-in-Chief Comment

- - remove figure 2 and 3 as you already report the data in the table. These
kinds of figure will lose quality at production stage.

Yes, we did. Thank you very much for your suggestion. We have removed
the Figure 2 and 3.

- - Extend your acknowledgement section to include a statement for the
following items (EVEN if you have stated in the manuscript body):

i. Funding statement

ii. If it was approved by any scientific Body/ if it is part of an approved

14



student thesis

iii. Any conflict of interest

iv. How the ethical issue was handled (name the ethical committee that
approved the research)

v. Authors contribution

vi. Availability of data (if apply to your research)

Yes, we did. Thank you very much for your suggestion.

- - In your revision upload, provide the figures in PowerPoint Slides and
tables as Excel file. In both PowerPoint and Excel file, make sure you
included the title and footnote of figures and tables.

Yes, we did. Thank you very much for your suggestion.

Reviewers Recommendation (REVIEWER 1)

The study report a kind of old data. The gene has been investigated in
many cancers including lung cancer (as the author properly addressed).
The novelty is not much. | left some comment to improve in the
manuscript file.

Thank you very much for carefully reading and checking. We have fixed it
according to your suggestions. We presented the details on the before and
after revision forms.

Comments for Author

15



Author Comment for Galley Proof 16
Dear Editors,

The galley proof correction are :

1. Authorship.

Before: Gondo Mastutik1*, Alphania Rahniayu1, Isnin Anang Marhana2, Nila KurniassariT,
Anny Setijo Rahaju1, Mochamad Amin3, Heru Fajar Trianto4, Atika Atika5.

It should be: Gondo Mastutik1*, Alphania Rahniayul, Isnin Anang Marhana2, Nila
Kurniasari1, Anny Setijo Rahaju1, Mochamad Amin3, Heru Fajar Trianto4, Atika5

Delete “s” in the Kurniassari; delete Atika in the “Atika Atika”

2. Abstract.

Before: Objective: The objective was to evaluate the expression of melanoma antigen
(MAGE) A from A1 to10 (A1-10) and the individual MAGE A family in the peripheral lung
tumors and to analyze its association with histopathological findings.

It should be: : Objective: The objective was to evaluate the expression of melanoma
antigen (MAGE) A from A1 to 10 (A1-10) and the individual MAGE A family in the
peripheral lung tumors and to analyze its association with histopathological findings.

Give space between “to” and “10”, to be "to 10"

3. Discussion (first sentence)
Before: Lung cancer is cancer that is usually diagnosed at an advanced stage.

It should be: Lung cancer is one of cancer that is usually diagnosed at an advanced
stage.

Insert “one of” in the sentence.

4. Author Contribution Statement

Before: Idea, concepting, writing the manuscript: Mastutik G. Specimen collection:
Marhana |A, Rahaju AN, Mastutik G. Laboratory investigation: Amin M, Mastutik G.
Histopathological data: Rahniayu A, Kurniasri N, Rahaju AN. Data collection: Trianto HF,
Rahniayu A. Statistical analysis: Atika; Trianto HF. Editing the manuscript: Mastutik G;
Kurniasri N. Reviewing the manuscript: Mastutik G, Rahniayu A, Marhana IA, Kurniassari
N, Rahaju AN, Amin M, Trianto HF, Atika.

It should be:

The idea, concept, writing the manuscript: Mastutik G. Specimen collection: Marhana IA,
Rahaju AN, Mastutik G. Laboratory investigation: Amin M, Mastutik G. Histopathological
data: Rahniayu A, Kurniasari N, Rahaju AN. Data collection: Trianto HF, Rahniayu A.
Statistical analysis: Atika; Trianto HF. Editing the manuscript: Mastutik G; Kurniasari N.



Reviewing the manuscript: Mastutik G, Rahniayu A, Marhana IA, Kurniasari N, Rahaju AN,

Amin M, Trianto HF, Atika.
Please insert "a" to be: "Kurniasari"
Please insert "a" to be: "Kurniasari"

Please delete "s" to be: "Kurniasari"

Thank you very much for your kindness.

Regard,

Gondo Mastutik

Current Manuscript Published (Online)
Status

Modify 2023-07-28 10:29:43

Date

17



BEFORE AND AFTER RESPONS TO REVIEWER

RESPONS TO REVIEWER
Re: Manuscript Needs Revision (#APJCP-2301-8744 (R1))

Dear Editor,
Manuscript ID: APJCP-2301-8744

Manuscript Title: The MAGE A1-A10 expression associated with histopathological
findings of malignant or non-malignant cells in peripheral lung tumors

Authors: Gondo Mastutik, Alphania Rahniayu, Isnin Anang Marhana, Nila Kurniassari,
Anny Setijo Rahaju, Mochamad Amin, Heru Fajar Trianto, Atika Atika

Please find attached a revised version of our manuscript “The MAGE A1-A10 expression
associated with histopathological findings of malignant or non-malignant cells in peripheral
lung tumors”, which we would like to resubmit for publication as a research article in Asian
Pacific Journal of Cancer Prevention.

Your comments and those of the reviewers were highly insightful and enabled us to greatly
improve the quality of our manuscript. We respond to comments from editors and reviewers in
sequence as below. We also display corrections in the form of before and after revision
columns. Changes highlighted.

We hope that the revisions in the manuscript and our accompanying responses will be sufficient
to make our manuscript suitable for publication in Asian Pacific Journal of Cancer Prevention.

We shall look forward to hearing from you at your earliest convenience.
Yours sincerely,

Gondo Mastutik
Email: gondomastutik@fk.unair.ac.id & gondomastutik@gmail.com

Editor-in-Chief Comment

- - remove figure 2 and 3 as you already report the data in the table. These kinds of figure will lose
quality at production stage.

Yes, we did. Thank you very much for your suggestion. We have removed the Figure 2 and 3.

- - Extend your acknowledgement section to include a statement for the following items (EVEN if
you have stated in the manuscript body):

i. Funding statement

ii. If it was approved by any scientific Body/ if it is part of an approved student thesis

18



iii. Any conflict of interest

iv. How the ethical issue was handled (name the ethical committee that approved the research)
v. Authors contribution

vi. Availability of data (if apply to your research)

Yes, we did. Thank you very much for your suggestion.

- - In your revision upload, provide the figures in PowerPoint Slides and tables as Excel file. In both
PowerPoint and Excel file, make sure you included the title and footnote of figures and tables.
Yes, we did. Thank you very much for your suggestion.

Reviewers Recommendation (REVIEWER 1)

The study report a kind of old data. The gene has been investigated in many cancers including lung
cancer (as the author properly addressed). The novelty is not much. | left some comment to
improve in the manuscript file.

Thank you very much for carefully reading and checking. We have fixed it according to your
suggestions. We presented the details on the before and after revision forms.

Location Comments Before Revision After Revision

The study reports an | - Yes, we did. Thank you. In below.
old data however,
the topic has room
to work on.

Please report the
number along the %.
Do not shy of the
umber being small.

Figure 2 and 3 will - Yes, we did. Thank you. In below.
lose quality, remove
them and report the
data in a table for
both malignant and
non-malignant as
number and
percent.
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ted [A1]: What do you mean with small? Does it

means that the sample would have ben better if a larger
piece if tissue was there???. Remove the small and write 67
samples of peripheral...

ted [A2]: Report number along with %. Like N(%) }

Abstract What do you mean Methods: A cross-sectional study was Methods: A cross-sectional study was
Methods: with small? Does it conducted [on 67 small pieces bf peripheral | conducted on 67 samples of peripheral ki cop
means that the lung tumor obtained by core biopsies from | tumor obtained by core biopsies from pa
sample would have patients with clinical diagnoses such as with clinical diagnoses such as lung and
ben better if a larger | lung and mediastinal tumors. mediastinal tumors.
piece if tissue was
there???. Remove
the small and write
67 samples of
peripheral...
Abstract Report number along | Result: The histopathological finding Result: The histopathological finding showed
Result: with %. Like N(%) showed[64.2 PA; of specimens as malignant | 41 (61.2 %) of specimens as malignant-e( coy
cells and 35.8 % of specimens as non- 26 (38.8 %) of specimens as non-malignant
malignant cells. MAGE A1-10 was cells. MAGE A1-10 was expressed at 47 (70.1
expressed at 70.1 % and MAGE A1-6 was | %) and MAGE A1-6 was expressed at 25 (37.3
expressed at 37.3 % of specimens. In a %) of specimens. In a malignant cell, MAGE
malignant cell, MAGE A1-10 and MAGE | A1-10 and MAGE A1-6 was expressed at 33
A1-6 was expressed at 80.5 and 46.3 %, (80.5 %) and 19 (46.3 %), respectively. In non-
respectively. In non-malignant cells, malignant cells, MAGE A1-10 and MAGE A1l-
MAGE A1-10 and MAGE A1-6 was 6 was expressed at 14 (53.9 %) and 6 (23.1 %,)
expressed at 53.9 % and 23.1 %, respectively.
respectively.
Result Report number along | This study was conducted on 67 core This study was conducted on 67 core biopsy
Result with %. Like N(%) biopsy specimens from patients with specimens from patients with clinical diagnoses

clinical diagnoses of lung or mediastinal
tumors. The patients consisted 67.2 % lung
tumors and 32.8 % mediastinal tumors, 46
males and 21 females. The age range was
18-79 years old. Most patients were aged
51-60 years old (Table 1).

The histopathological finding from the
core biopsy specimens showed 61.2 % of
specimens as malignant cells and 38.8 %
of specimens as non-malignant cells.

of lung or mediastinal tumors. The patients
consisted 45 (67.2 %) lung tumors and 22 (32.8
%) mediastinal tumors, 46 males and 21
females. The age range was 18-79 years old.
Most patients were aged 51-60 years old (Table
1).

The histopathological finding from the core
biopsy specimens showed 41 (61.2 %) of
specimens as malignant cells and 26 (38.8 %) of
specimens as non-malignant cells.

The group of MAGE A1-10 was expressed
the most in the lung and mediastinal
tumors. There was 70.1 % for MAGE Al-
10 and followed by MAGE A1-6 at 37.3
%.

The group of MAGE A1-10 was expressed the
most in the lung and mediastinal tumors. There
was 47 (70.1 %) for MAGE A1-10 and followed
by MAGE A1-6 at 25 (37.3 %).

From specimens with histopathological
finding of malignant cells, MAGE A1-10
gene was expressed in 80.5 % and MAGE
A1-6 in 46.3 %.

From specimens with histopathological finding
of malignant cells, MAGE A1-10 gene was
expressed in 33 (80.5 %) and MAGE A1-6 in 19
(46.3 %).

Figure 2 and 3 will
lose quality, remove
them and report the
data in a table for
both malignant and
non-malignant as
number and percent.

This showed that the MAGE A1-10 group
was most highly expressed in malignant
cells (Figure 2).

This showed that the MAGE A1-10 group was
most highly expressed in malignant cells.
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Figure 2 and 3 will
lose quality, remove
them and report the
data in a table for
both malignant and
non-malignant as
number and percent.

Furthermore, in non-malignant cells, the
MAGE A gene family was expressed
positively (Figure 3). The MAGE A1-10
group were expressed on 53.9 %, MAGE
Al1-6 on 23.1 %,

Furthermore, in non-malignant cells, the MAGE
A gene family was expressed positively. The
MAGE A1-10 group were expressed on 14
(53.9 %), MAGE A1-6 on 6 (23.1 %),

‘ Table 1.

For age you do not need to report age group, the mean+-sd is enough.

Characteristic Patients

Frequency Percentage (%)

LAge (mean + SD)
Age (years)

Sex

Clinical Diagnosis

50.81 +14.770
18-30

31-40

41-50

51-60

61-70

71-80

Total

Male

Female

Total

Lung Tumor
Mediastinal Tumor
Total

Histopathological Diagnosis : Malignant cell

Lung Tumor

Mediastinal Tumor

Non-malignant cell
Total

Malignant cell
Non-malignant cell
Total

Malignant cell
Non-malignant cell
Total

11.9

10.4
12 17.9
24 35.8
11 16.5
B 7.5
67 100]—//// Commented [A3]: For age you do not need to report age
46 68.7 group, the mean+-sd is enough.
21 31.3
67 100
45 67.2
22 32.8
67 100
41 61.2
26 38.8
67 100
29 64.4
16 35.6
45 100
12 54.5
10 45.5
22 100
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AFTER REVISION:

Table 1. Characteristics of the patient from the core biopsy of peripheral lung tumor

Characteristic Patients Frequency Percentage (%)

Age (mean + SD) 1 50.81+14.770

Sex : Male 46 68.7
Female 21 31.3
Total 67 100

Clinical Diagnosis : Lung Tumor 45 67.2
Mediastinal Tumor 22 32.8
Total 67 100

Histopathological Diagnosis  : Malignant cell 41 61.2
Non-malignant cell 26 38.8
Total 67 100

Lung Tumor : Malignant cell 29 64.4
Non-malignant cell 16 35.6
Total 45 100

Mediastinal Tumor : Malignant cell 12 54.5
Non-malignant cell 10 45.5
Total 22 100

Table 2. In this table remove the % from inside the table. Define it in the column head as
n(%)

[Table 2. The expression of MAGE A gene family based on histopathological finding from the core

biopsy of lung and mediastinal tumor\ _—| Commented [A4]: In this table remove the % from inside
the table. Define it in the column head as n(%)

Subtype of Hlstopathologlcal ﬁndl.ng Contmg.ency
Malignant Non-malignant Total P Value coefficient
MAGE A
cells cells value

MAGE Al-10

Positive 33 (80.5 %) 14 (53.9 %) 47 (70.1 %) 0.041* 0.273

Negative 8 (19.5 %) 12 (46.1 %) 20 (29.9 %) (P =10.020)
MAGE A1-6

Positive 19 (46.3 %) 6(23.1 %) 25(37.3 %) 0.097

Negative 22 (53.7 %) 20 (76.9 %) 42 (62.7 %)
MAGE Al

Positive 12 (29.3 %) 5(19.2 %) 17 (25.4 %) 0.527

Negative 29 (70.7 %) 21 (80.8 %) 50 (74.6 %)



MAGE A2
Positive 4(9.8%) 0 4 (6.0 %) 0.152
Negative 37 (90.2 %) 26 (100 %) 63 (94.0 %)
MAGE A3
Positive 4(9.8%) 3(11.5%) 7 (104 %) 1.000
Negative 37 (90.2 %) 23 (88.5 %) 60 (89.6 %)
MAGE A4
Negative 41 (100 %) 26 (100 %) 67 (100.0 %) -
MAGE A5
Positive 22 (53.6 %) 8(30.8 %) 30 (44.8 %) 0.113
Negative 19 (46.3 %) 18 (69.2 %) 37(55.2 %)
MAGE A6
Negative 41 (100 %) 26 (100 %) 67 (100.0 %) -
MAGE A8
Positive 17 (41.5 %) 3(11.5%) 20(29.9%)  0.020% 0.304
Negative 24 (58.5 %) 23 (88.5 %) 47 (70.1 %) (P =0.009)
MAGE A9
Positive 6 (14.6 %) 7(26.9 %) 13 (19.4 %) 0.356
Negative 35 (85.4 %) 19 (73 .1 %) 54 (80.6 %)
MAGE A10
Positive 1 (24%) 0(0 %) 1(1.5%) 1.000
Negative 40 (97.6 %) 26 (100 %) 66 (98.5 %)

AFTER REVISION:

Table 2. The expression of MAGE A gene family based on histopathological finding from the core
biopsy of lung and mediastinal tumor

Histopathological finding

Subtype of Malignant Non-malignant Total P Value i(z)ztt{ggf:;y
MAGE A cells cells N (%) value
N (%) N (%)
MAGE A1-10
Positive 33 (80.5) 14 (53.9) 47 (70.1) 0.041* 0.273
Negative 8 (19.5) 12 (46.1) 20 (29.9) (P =0.020)
MAGE A1-6
Positive 19 (46.3) 6(23.1) 25(37.3) 0.097
Negative 22 (53.7) 20 (76.9) 42 (62.7)
MAGE Al
Positive 12(29.3) 5(19.2) 17 (25.4) 0.527
Negative 29 (70.7) 21 (80.8) 50 (74.6)
MAGE A2
Positive 4(9.3) 0 4 (6.0) 0.152
Negative 37(90.2) 26 (100) 63 (94.0)
MAGE A3
Positive 4(9.8) 3(11.5) 7 (10.4) 1.000

Negative 37(90.2) 23 (88.5) 60 (89.6)
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MAGE A4
Negative 41 (100) 26 (100) 67 (100) -
MAGE A5
Positive 22 (53.6) 8 (30.8) 30 (44.8) 0.113
Negative 19 (46.3) 18 (69.2) 37(55.2)
MAGE A6
Negative 41 (100) 26 (100) 67 (100) -
MAGE A8
Positive 17 (41.5) 3(11.5) 20 (29.9) 0.020% 0.304
Negative 24 (58.5) 23 (88.5) 47 (70.1) (P =0.009)
MAGE A9
Positive 6 (14.6) 7 (26.9) 13 (19.4) 0.356
Negative 35(85.4) 19(73.1) 54 (80.6)
MAGE A10
Positive 1 (2.4) 0 1(1.5) 1.000
Negative 40 (97.6) 26 (100) 66 (98.5)

‘ Table 3. Remove % from inside the table define it in the column. ‘

Table 3[. The diagnostic values of MAGE A gen family based on the histopathological finding of core

biopsy specimens. ‘ ,///{ Commented [A5]: Remove % from inside the table define
it in the column.

Sn Sp PPV NPV LR+ LR- DA
MAGE A1-10 80.5 % 46.2 % 70.2 % 60 % 1.49 0.42 67.2%
MAGE Al-6 46.3 % 76.9 % 76 % 47.6 % 2.01 0.70 582 %
MAGE Al 29.23%  80.8% 70.6 % 42 % 1.52 0.88 49.3 %
MAGE A2 9.8 % 100 % 100% 413 % - 0.90 44.8 %
MAGE A3 9.8 % 88.5% 57.1% 383 % 0.85 1.02 40.3 %
MAGE A5 53.7% 69.2 % 733% 48.7% 1.744 0.67 59.7%
MAGE A8 41.5% 88.5% 85 % 48.9 % 3.59 0.66 59.7%
MAGE A9 14.6 % 73.1 % 612% 352% 0.54 1.17 373 %
MAGE A10 2.4 % 100 % 100% 394 % - 0.98 40.3 %

Note: Sn: Sensitivity, Sp: Specificity, PPV: Positive predictive value, NPV: Negative
predictive value, LR+: positive like ratio, LR-: negative like ratio, DA: Diagnostic accuracy

AFTER REVISION:

Table 3. The diagnostic values of MAGE A gen family based on the histopathological finding of core
biopsy specimens.

Sn(%) Sp (%) PPV NPV LR+  LR- DA
(%) (%) (%)
MAGE A1-10 80.5 46.2 70.2 60 149 042 67.2




MAGE Al-6
MAGE Al
MAGE A2
MAGE A3
MAGE A5
MAGE A8
MAGE A9
MAGE A10

46.3
29.23
9.8
9.8
53.7
41.5
14.6
2.4

76.9
80.8
100
88.5
69.2
88.5
73.1
100

76
70.6
100
57.1
733

85
61.2
100

47.6
42
41.3
38.3
48.7
48.9
35.2
39.4

2.01
1.52
0.85
1.744
3.59
0.54

0.70
0.88
0.90
1.02
0.67
0.66
1.17
0.98

58.2
493
44.8
40.3
59.7
59.7
37.3
40.3

Note: Sn: Sensitivity, Sp: Specificity, PPV: Positive predictive value, NPV: Negative

predictive value, LR+: positive like ratio, LR-: negative like ratio, DA: Diagnostic accuracy

Figure 2 and 3: We have removed the figure 2 and 3.
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The MAGE A1-A10 expression associated with histopathological findings of

malignant or non-malignant cells in peripheral lung tumors.

Gondo Mastutik*, Alphania Rahniayu'?, Isnin Anang Marhana®*, Nila

Kurniassari'?, Anny Setijo Rahaju!?, Mochamad Amin®, Heru Fajar Trianto®, Atika’

*Department of Anatomic Pathology, Faculty of Medicine, Universitas Airlangga, Surabaya,

Indonesia. Email: gondomastutik@fk.unair.ac.id; gondomastutik(@gmail.com

Abstract

Objective: The objective was to evaluate the expression of melanoma antigen (MAGE) A
from Al to10 (A1-10) and the individual MAGE A family in the peripheral lung tumors and

to analyze its association with histopathological findings.

Methods: A cross-sectional study was conducted on 67 samples of peripheral lung tumor
obtained by core biopsies from patients with clinical diagnoses such as lung and mediastinal
tumors. The specimens were divided into two, one to perform histopathological diagnosis and
the last for nRNA MAGE A examination. A Nested polymerase chain reaction (PCR) was
performed using universal primer, MF10/MR10 and MF10/MR12. The collected data were

analyzed by appropriate statistical techniques.
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Result: The histopathological finding showed 41 (61.2 %) of specimens as malignant cells
and 26 (38.8 %) of specimens as non-malignant cells. MAGE A1-10 was expressed at 47

(70.1 %) and MAGE A1-6 was expressed at 25 (37.3 %) of specimens. In a malignant cell,

MAGE A1-10 and MAGE A1-6 were expressed at 33 (80.5 %) and 19 (46.3 %), respectively.

In non-malignant cells, MAGE A1-10 and MAGE A1-6 were expressed at 14 (53.9 %) and 6
(23.1 %,) respectively. The MAGE A1-10 and MAGE A8 expressions were significantly
associated with histopathological findings of malignant or non-malignant cells. The
sensitivity, specificity, and diagnostic accuracy of MAGE A1-10 were 80.5 %, 46.2 %, and

67.2 %, respectively; while for MAGE A8 were 41.5 %, 88.5 %, and 59.7 %, respectively.

Conclusion: The MAGE A1-10 expression was the most commonly detected and associated
with the histopathological finding. Moreover, it was more sensitive and specific and had
higher diagnostic accuracy than others. Therefore, the MAGE A1-10 assay may improve the

accuracy of the diagnosis of malignancy in peripheral lung tumors.

Keywords: lung cancer; cancer cell; MAGE A1-10; MAGE A1-6; core biopsy

Introduction

Lung cancer is the second most common malignancy in worldwide. GLOBOCAN 2020 data
shows that new cases of lung cancer are 2.206.771 cases (11.4 %) and are the main cause of

death due to cancer with a mortality rate of 1.796.144 (18.0 %) (Sung, 2020). Lung cancer is

4
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significantly newly detected at an advanced stage and affects patient survival (Sugita, 2002).
This may because most of the patients diagnosed are at an advanced stage making it difficult
to provide appropriate treatment (Cainap, 2021). The difficulty encountered in diagnosing
lung cancer at an early stage is the location of the tumor which is difficult to reach.
Furthermore, the patient does not feel symptoms because new symptoms appear after the
cancer has reached an advanced stage (Sugita, 2002; Cainap, 2021). Locations on the
periphery or center of the chest cavity that are difficult to reach with existing equipment.
Therefore, molecular approaches to assist detection of lung cancer or determine clinical
outcomes can be developed in certain regions of the lung tumor (Mazzone, 2017), either
centrally or peripherally in the thoracic cavity.

One of the possible approaches for diagnosing patients with lung tumors in the peripheral
areas is to perform a biopsy. A core biopsy can be performed in the thoracic cavity under
ultrasound guidance or computed tomography (Marhana, 2021). The specimen obtained by
core biopsy is quite adequate and can be used to specify the type of histopathological
diagnosis of lung cancer and also contributes to the selection of appropriate therapy for lung
tumor patients (Huang, 2021; Zhang, 2022; Marhana, 2022). In addition, the risk of
complication such as pneumothorax or hemoptysis of core biopsies can be reduced (Yao,
2012). Therefore, the sample from the core biopsy of lung tumors could be used in the
molecular diagnosis based on PCR techniques.

Melanoma-associated antigen (MAGE) is a tumor antigen that was first discovered in
melanoma patients (Meek, 2012). MAGE A belongs to the class of cancer/testis antigens
which is expressed on cancer cells and germ cells, including the testis, fetal ovary, and
placenta (Ounap, 2018; Li, 2021). Based on the location of the gene on the chromosome and
gene expression in the tissue, MAGE is classified into two kinds. MAGE I consists of MAGE

A, B, and C, while MAGE II consists of MAGE D (Weon and Potts, 2015; Li, 2021). The
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family of MAGE A gene consists of 12 subtypes that are MAGE- A1, MAGE- A2, MAGE-
A3, MAGE- A4, MAGE- A5, MAGE- A6, MAGE- A7 (pseudo gene), MAGE- A8, MAGE-
A9, MAGE- A10, MAGE- All, and MAGE- A12 (Brisam, 2016; Mastutik, 2021).

The MAGE A gene has been reported that it was expressed in several types of cancer, such as
laryngeal cancer (Liu, 2020), oral cancer (Pereira, 2012), salivary gland cancer (Beppu,
2017), gastric cancer (Ries, 2008), colorectal cancer (Almutairi, 2022), liver cancer
(Mastutik, 2010; Li, 2020), and lung cancer (Sugita, 2002; Karimi, 2012). Furthermore, in
lung cancer, MAGE A3 and MAGE A4 were identified in lung cancer patients with
histopathological type of non-small cell lung cancer (NSCLC) (Shigematsu, 2010), while
MAGE A1 and MAGE A3 were identified in the early stage of carcinogenesis (Chen, 2017).
The expression of several subtypes of MAGE A3 and A4 in NSCLC was associated with
tumor progression, poor survival, and poor outcome (Shigematsu, 2010; Chen, 2017; Yi,
2017).

The Previous study identified expression of MAGE A1 to MAGE A6 (MAGE A1-6) together
using nested PCR (Park, 2002). They were expressed in papillary thyroid microcarcinoma
(Lee, 2013), head and neck squamous cell carcinoma (Noh, 2016), and in lung cancer (Y1,
2017). However, MAGE A8 to MAGE A10 were expressed in NSCLC (Sugita, 2002; Tsai,
2007) and small cell lung cancer (SCLC) (Sugita, 2002) that may improve the finding of the
malignant cell on the small specimens of the core biopsy. Our previous study has identified
MAGE A1-10 expression by nested PCR using universal primers that were MF10/MR10 and
MF10/MR12 (Mastutik, 2021). Therefore, the identification of several subtypes of MAGE A
that consists of MAGE A1 to MAGE A10 (MAGE A1-10) could increase the diagnostic
value and serve as a predictor marker of cancer progression. The objective of this study was
to evaluate the expression of MAGE A1-10, MAGE A1-6, and the individual of MAGE A

gene, including MAGE A1, A2, A3, A4, A5, A6, A8, A9, and A10 in the peripheral lung
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tumor and analyses the association between MAGE A1-10, MAGE A1-6, and individual

MAGE A with histopathological finding.

Materials and methods

The samples collection

An observational study with a cross-sectional approach was performed in Dr. Soetomo
Hospital, Surabaya, Indonesia. Samples were the core biopsies specimens collected from
patients with clinical diagnoses suffering from lung and mediastinal tumors in the Lung
Intervention Room, Diagnostic Center Building from August 2017 to August 2018. This
study was approved by Ethics Committee of Dr. Soetomo Hospital, Surabaya, Indonesia with
ethical clearance number 497/ Panke.KKE/ VIII/2017. All subjects participating in this study
signed informed consent.

The Inclusion criteria were patients aged 18—80 years, patients had at least one measurable tumor or
lesion, lung tumor underwent ultrasound-guided core biopsy for collection of tissue specimens,
Karnofsky score was expressed at > 70 %, patients had never received systemic therapy, and patients
willing to participate in the study (with informed consent). The exclusion criteria were the presence
of a primary tumor in other organs and the patient was not in optimal condition to undergo invasive
diagnostic procedures, such as uncooperativeness, hypercapnia, hypoxemia, arrhythmia, and
unstable hemodynamics.

Detection of expression of MAGE A genes

RNA was extracted from core biopsies specimens using RNAeasy Plus Mini Kit (Qiagen,

Hilden, Germany) with the procedure in the protocol as in our previously study (Mastutik,
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2021). Total RNA was used as a template for reverse-transcription PCR (RT-PCR) with the
RT PCR Master Mix (Toyobo, Osaka, Japan) and followed by nested PCR.

Before RT PCR was performed to detect MAGE A expression, all samples were used for RT
PCR using the housekeeping gene, Glyceraldehyde 3-phosphate dehydrogenase (GAPDH).
This aims to ensure that the specimen used in the RT PCR process has DNA in sufficient
quantity. Specimens with GAPDH positive will be used to identify the expression of the
MAGE A family gene. If the GAPDH RT- PCR results show negative, then the sample is
excluded.

Identification of MAGE A1-10 was performed the PCR using the MF10/MR10 primers and
MF10/MR12 primers (Mastutik, 2021), while MAGE A1-6 by using MMRP1/MMRP1
primers and MMRP3/MMRP4 primers (Park, 2002). The GAPDH primers, the individual of
MAGE A from MAGE A1l to MAGE A10 primers, and the PCR condition were performed as
in the previous studies (Park, 2002; Mastutik, 2021).

Statistical analysis

The expression of MAGE A was presented in percentage. The association between the
expression of MAGE A1-10, MAGE A1-6, and individual MAGE A from MAGE A1 to
MAGE A10 with histopathological finding were analysis with Fisher's Exact Test 2 sided.

The sensitivity and specificity were showed in percentage.

Results

This study was conducted on 67 core biopsy specimens from patients with clinical diagnoses

of lung or mediastinal tumors. The patients consisted 45 (67.2 %) lung tumors and 22 (32.8
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%) mediastinal tumors, 46 males and 21 females. The age range was 18-79 years old. Most
patients were aged 51-60 years old (Table 1).

The histopathological finding from the core biopsy specimens showed 41 (61.2 %) of
specimens as malignant cells and 26 (38.8 %) of specimens as non-malignant cells. The
malignant cells from lung tumors were carcinoma poorly differentiated (1 patient), Small cell
carcinoma (1 patient), NSCLC type adenocarcinoma (23 patients), and NSCLC type of
squamous cell carcinoma (2 patients), NSCLC type of adenosquamous carcinoma (2
patients), (Figure 1). In non-malignant cells were inflammation (6 patients), and no found
malignant cells (10 patients). Furthermore, the malignant cells from mediastinal tumors were
malignant round cell tumor (4 patients), malignant germ cell tumor (1 patients), malignant
lymphoma (1 patients), hodgkin lymphoma (2 patients), and non-hodgkin lymphoma (4
patients), while in categories non-malignant cell were thymoma (2 patients) and no found
malignant cells (8 patients).

The group of MAGE A1-10 was expressed the most in the lung and mediastinal tumors.
There was 47 (70.1 %) for MAGE A1-10 and followed by MAGE A1-6 at 25 (37.3 %). For
individual MAGE A family genes showed MAGE A5 was expressed at 44.8 %, then
followed by MAGE A8 was 29.9 %, MAGE Al was 25.4 %, MAGE A9 was 19.4 %, MAGE
A3 was 10.4 %, MAGE A2 was 6.0 %, MAGE 10 was 1.5 % (Table 2). In addition, there
were no specimens expressed MAGE A4 and A6 (Table 2).

From specimens with histopathological finding of malignant cells, MAGE A1-10 gene was
expressed in 33 (80.5 %) and MAGE A1-6 in 19 (46.3 %). The individual of MAGE A
family, MAGE A5 was expressed in 53.6 %, MAGE A8 in 41.5 %, MAGE A1l in 29.3 %,
MAGE A9 in 14.6 %, MAGE A2 and A3 in 9.8 % respectively, and MAGE A10in 2.4 %
(Table 2). This showed that the MAGE A1-10 group was most highly expressed in malignant

cells.
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Furthermore, in non-malignant cells, the MAGE A gene family was expressed positively. The
MAGE A1-10 group were expressed on 14 (53.9 %), MAGE A1-6 on 6 (23.1 %), and the
single gen of MAGE A5 was expressed on 30.8 %, MAGE A9 on 26.9 %, MAGE Al on 19.2
%, MAGE A3 and MAGE A8 on 11.5 %, respectively (Table 2).

The MAGE A1-10 expression was significantly associated with histopathological diagnosis
(P <0.05) with a probability value was 0.041. The contingency coefficient value for MAGE
A1-10 was 0.273 (P-value 0.020) with the strength of association being weak (0.21-0.4)
(Table 2). Analysis of the diagnostic value of MAGE A1-10 showed a sensitivity of 80.5 %, a
specificity of 46.2 %, and a diagnostic accuracy of 67.2 % (Table 3).

This study found that there is a significant association between the expressions of MAGE A8
with histopathology diagnosis of malignant cells and non-malignant cells (P < 0.05), the P-
value was 0.020. The contingency coefficient value was 0.304 (P-value 0.009) with the
strength of association is being weak (0.21-0.4) (Table 2). The diagnostic value analysis
showed that MAGE A8 had a sensitivity of 41.5 %, a specificity of 88.5 %, and a diagnostic
accuracy of 59.7 % (Table 3). This study found that there is no significant association
between the expressions of MAGE A1-6, MAGE A1, MAGE A2, MAGE A3, MAGE A5,
MAGE A9, MAGE A10 with histopathology diagnosis of malignant cells and non-malignant

cells (P> 0.05) (Table 2).

Discussion

Lung cancer is cancer that is usually diagnosed at an advanced stage. One of the obstacles

encountered in diagnosing lung malignancy is the location of the deep tumor in the thoracic
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cavity (Marhana, 2021; Marhana, 2022). Therefore, specimens were collected in the process of
diagnosing lung malignancy with interventions, such as core biopsy, fine needle aspiration
biopsy, forceps biopsy, bronchoalveolar lavage, and brushing (Marhana, 2021). Compared
with the fine needle aspiration biopsy, the core biopsy procedure showed lower complications,
such as pneumothorax and hemoptysis (Yao, 2012). In this study, specimens from the core
biopsies of peripheral lung tumors were used to establish a histopathological diagnosis and
examine mRNA of MAGE A gene family. The mRNA type can be identified by nested
polymerase chain reaction (PCR) (Park, 2002; Mastutik, 2007). This gene is expressed from a
silent condition in normal cells or overexpressed in cancer cells before symptoms appear that
may be beneficial as a biomarker in the diagnosis and prognosis of lung cancer (Jheon, 2004;
Karimi, 2012; Weon and Potts, 2015)

The core biopsy specimen was a small piece of a specimen that was used in a routine procedure
to determine the malignancy status of a patient. Based on the histopathological feature, it found
61.2 % of specimens as malignant cells and 38.8 % of specimens as non-malignant cells.
Expression of a single MAGE A gene family showed that MAGE A5 was the most frequent,
then followed by MAGE A8, MAGE A1, MAGE A9, MAGE A3, MAGE A2, and MAGE
A10. It followed the previous studies in lung cancer that showed the expression of MAGE Al
was 27-46 %, MAGE A3 was 38-55 %, MAGE A4 was 19-35 %, MAGE A6 was 26 %, MAGE
A10 was 14-27 % (Weon and Potts, 2015). Another study reported MAGE A3 was expressed
at42 %, MAGE Al at 27 %, MAGE A4 at 19 %, and MAGE A10 at 14 % of lung cancer (Kim,
2012). MAGE A1 and MAGE A3 have the same expression that was at 77 % of SCLC and 67
% of NSCLC, MAGE A4 was expressed on 82 % of SCLC and 67 % of NSCLC (Sugita, 2002),
while MAGE A3 was expressed on 73 % of NSCLC (Chen, 2017).

This study showed that MAGE A1-10 expression was the most frequently found, followed by

MAGE A1-6 expression. It found MAGE A1-10 was expressed at 70.1 % specimens and
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MAGE A1-6 was expressed at 37.3 % specimens. In addition, MAGE A1-10 expression were
found to be more frequently detected in malignant cells than in non-malignant cells. In
malignant cells, the MAGE A1-10 expression was detected at 80.5 %, while MAGE Al1-6
expression was detected at 46.3 %. In non-malignant cells, MAGE A1-10 was detected in 53.9
%, while MAGE A1-6 was detected in 23.1 %. MAGE A1-6 expression in this study was lower
than previous studies, but MAGE A1-10 expression showed almost the same number as MAGE
Al-6 expression in previous studies. Previous studies have shown that MAGE A1-6 were
expressed on 70 % of head and neck cancer (Noh, 2016). MAGE A1-6 was expressed on 71
% of oral cancer (Ries, 2008), on 83 % of lung cancer tissue (Jheon 2004), and 15 % in bone
marrow of lung cancer patients (Yi, 2017). It suggested that the examination of MAGE A1 to
A10 and MAGE A1 to A6 expression can support each other in determining lung malignancy.
Moreover, the MAGE A gene has been reported that it was expressed in several types of cancer
and may be beneficial for detecting of lung cancer in early stage and for predicting the
prognosis of patients. In oral squamous cell carcinoma, the expression of the MAGE A3 to AS,
and MAGE A9 were corelated to lymph node metastases and MAGE A1 was associated with
clinical stage progression (Brisam, 2016). In advanced gastric cancer, the MAGE Al
expression was related with poor overall survival and can be served as poor prognose (Ogata,
2011; Lian 2017). A meta-analysis study reported that the overexpression of MAGE A could
be a potential marker for poor prognosis in several cancer cases (Poojary, 2020). Furthermore,
the MAGE A gene is also expressed in the tissue surrounding NSCLC cancer which appears
normal based on the histopathological diagnosis (Karimi, 2012) and associated with poor
clinical prognosis (Weon and Potts, 2015). Expression of MAGE A gene family related to the
shorter overall survival of lung cancer patients (Gu, 2018) and laryngeal cancer (Liu, 2020). It
is also associated with lymph node metastasis of oral cancer and advanced-stage of disease

clinically (Brisam, 2016).
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This study found that there was a significantly different association between the expression of
MAGE A1-10 and MAGE A8 with histopathological diagnosis showing malignant or non-
malignant cells. In addition, 53.9 % of specimens in the group of non-malignant cells were
expressed MAGE A1-10. In histopathological findings, malignant and non-malignant cells was
determined based on the characteristic of structural alteration in cells or tissues. They can be
observed microscopically on a slide (Gurcan, 2009; Jayasinghe, 2015; Wang, 2021). While
examination of MAGE A expression is based on the transcription activation process to
produces mRNA in the cell that may occur at the molecular level before or during the cell
structure changes (Park, 2002). This study showed that MAGE A1-10 can still be found
positive by nested PCR technique on the histopathological findings of the non-malignant cells.
This could be used to improve diagnostic accuracy when cancer cells are not found in the
specimen. In addition, to determine therapeutic options for lung cancer patients, it is necessary
to diagnose the type of cancer based on histopathological changes. Therefore, these two
examination methods can complement each other. If malignant cells are not found, then a
molecular examination can be carried out using the PCR technique to find out whether the
specimen contains cancer cells or not.

The gold standard in examining the malignancy status of lung tumors is histopathological
examination (Gurcan, 2009). Nested PCR in this study was able to detect MAGE A1 to MAGE
A10 as previous study (Mastutik, 2021). It was compared to histopathological finding showed
that MAGE A1-10 expression had a sensitivity of 80.5 % and a diagnostic accuracy of 67.2 %.
MAGE A1-10 is most frequently expressed in tumor specimens with sensitivity and diagnostic
accuracy of more than 65 %. Therefore, the examination of MAGE Al to MAGE A10
expression by nested PCR technique could be used as an alternative assay method to detect

cancer cells in specimens from the core biopsy of peripheral lung cancer.
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The MAGE A1-10 was expressed highest in the core biopsies of peripheral lung tumors and
associated with the histopathological finding of malignant or non-malignant cells. The MAGE
A1-10 detection is more sensitive and specific, as well as diagnostic accuracy than the
identification of MAGE A family individuals. In addition, this detection can be performed
using small specimens of peripheral lung tumors taken by core biopsy. Therefore, the MAGE

A1-10 assay could be beneficial to assist in the diagnosis of malignancy in lung tumors.
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Table 1. Characteristics of the patient from the core biopsy of peripheral lung tumor

Characteristic Patients Frequency Percentage (%)
Age (mean + SD) 50.81 + 14.770
Sex Male 46 68.7
Female 21 31.3
Total 67 100
Clinical Diagnosis Lung Tumor 45 67.2
Mediastinal Tumor 22 32.8
Total 67 100
Histopathological Diagnosis Malignant cell 41 61.2
Non-malignant cell 26 38.8
Total 67 100
Lung Tumor Malignant cell 29 64.4
Non-malignant cell 16 35.6
Total 45 100
Mediastinal Tumor Malignant cell 12 54.5
Non-malignant cell 10 45.5
Total 22 100

21

44



451
452
453

454

455

456

457

458

45

Table 2. The expression of MAGE A gene family based on histopathological finding from the core
biopsy of lung and mediastinal tumor

Histopathological finding

Subtype of Malignant Non-malignant Total P Value C::g;ggf:ncty
MAGE A cells cells N (%) value
N (%) N (%)
MAGE A1-10
Positive 33 (80.5) 14 (53.9) 47 (70.1) 0.041* 0.273
Negative 8(19.5) 12 (46.1) 20 (29.9) (P =0.020)
MAGE A1-6
Positive 19 (46.3) 6(23.1) 25(37.3) 0.097
Negative 22 (53.7) 20 (76.9) 42 (62.7)
MAGE Al
Positive 12 (29.3) 5(19.2) 17 (25.4) 0.527
Negative 29 (70.7) 21 (80.8) 50 (74.6)
MAGE A2
Positive 4 (9.8) 0 4 (6.0) 0.152
Negative 37 (90.2) 26 (100) 63 (94.0)
MAGE A3
Positive 4 (9.8) 3(11.5) 7(10.4) 1.000
Negative 37 (90.2) 23 (88.5) 60 (89.6)
MAGE A4
Negative 41 (100) 26 (100) 67 (100) -
MAGE A5
Positive 22 (53.6) 8 (30.8) 30 (44.8) 0.113
Negative 19 (46.3) 18 (69.2) 37 (55.2)
MAGE A6
Negative 41 (100) 26 (100) 67 (100) -
MAGE A8
Positive 17 (41.5) 3(11.5) 20 (29.9) 0.020* 0.304
Negative 24 (58.5) 23 (88.5) 47 (70.1) (P =10.009)
MAGE A9
Positive 6 (14.6) 7 (26.9) 13 (19.4) 0.356
Negative 35(85.4) 19 (73 .1) 54 (80.6)
MAGE A10
Positive 1(2.4) 0 1(1.5) 1.000
Negative 40 (97.6) 26 (100) 66 (98.5)
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459  Table 3. The diagnostic values of MAGE A gen family based on the histopathological finding of core
460  biopsy specimens.

Sn (%) Sp (%) PPV NPV LR+  LR- DA

(%) (%) (%)
MAGE A1-10 80.5 46.2 70.2 60 149 042 67.2
MAGE Al-6 46.3 76.9 76 476 201  0.70 58.2
MAGE Al 29.23 80.8 70.6 42 1,52 0.88 493
MAGE A2 9.8 100 100 413 - 0.90 44.8
MAGE A3 9.8 88.5 57.1 383  0.85 1.02 40.3
MAGE A5 53.7 69.2 73.3 48.7 1744 0.67 59.7
MAGE A8 415 88.5 85 489 359  0.66 59.7
MAGE A9 14.6 73.1 61.2 352 054 117 37.3
MAGE A10 2.4 100 100 39.4 - 098 403

Note: Sn: Sensitivity, Sp: Specificity, PPV: Positive predictive value, NPV: Negative
predictive value, LR+: positive like ratio, LR-: negative like ratio, DA: Diagnostic accuracy
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492  Figure 1. Histopathological diagnosis of lung tumors. (A) Non-small cell lung cancer type
493  adenocarcinoma and (B) Non-small cell lung cancer type squamous cell carcinoma observed with a

494  light microscope, magnification 100x.
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The MAGE A1-A10 Expression associated with Histopathological
Findings of Malignant or Non-Malignant Cells in Peripheral
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Abstract

Objective: The objective was to evaluate the expression of melanoma antigen (MAGE) A from Al t [0 (A1-10)
and the individual MAGE A family in the peripheral lung tumors and to analyze its association with histopathological
findings. Methods: A cross-sectional study was conducted on 67 samples of peripheral lung tumor obtained by core
biopsies from patients with clinical diagnoses such as lung and mediastinal tumors. The specimens were divided into
two, one to perform histopathological diagnosis and the last for mnRNA MAGE A examination. A Nested polymerase
chain reaction (PCR) was performed using universal primer, MF10/MR 10 and MF10/MR12. The collected data were
analyzed by appropriate statistical techniques. Result: The histopathological finding showed 41 (61.2 %) of specimens
as malignant cells and 26 (38.8 %) of specimens as non-malignant cells. MAGE A1-10 was expressed at 47 (70.1 %)
and MAGE A1-6 was expressed at 25 (37.3 %) of specimens. In a malignant cell, MAGE A1-10 and MAGE A1-6
were expressed at 33 (80.5 %) and 19 (46.3 %), respectively. In non-malignant cells, MAGE A1-10 and MAGE A1-6
were expressed at 14 (53.9 %) and 6 (23.1 %,) respectively. The MAGE A1-10 and MAGE A8 expressions were
significantly associated with histopathological findings of malignant or non-malignant cells. The sensitivity, specificity,
and diagnostic accuracy of MAGE A1-10 were 80.5 %, 46.2 %, and 67.2 %, respectively; while for MAGE A8 were 41.5
%, 88.5 %, and 59.7 %, respectively. Conclusion: The MAGE A 1-10 expression was the most commonly detected and
associated with the histopathological finding. Moreover, it was more sensitive and specific and had higher diagnostic
accuracy than others. Therefore, the MAGE A1-10 assay may improve the accuracy of the diagnosis of malignancy
in peripheral lung tumors.

Keywords: Lung cancer- cancer cell- MAGE A1-10- MAGE A1-6- core biopsy
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Introduction

Lung cancer is the second most common malignancy
in worldwide. GLOBOCAN 2020 data shows that new
cases of lung cancer are 2.206.771 cases (11.4 %) and
are the main cause of death due to cancer with a mortality
rate of 1.796.144 (18.0 %) (Sung et al., 2020). Lung
cancer is significantly newly detected at an advanced
stage and affects patient survival (Sugita et al., 2002).
This may because most of the patients diagnosed are at an
advanced stage making it difficult to provide appropriate
treatment (Cainap et al., 2021). The difficulty encountered
in diagnosing lung cancer at an early stage is the location
of the tumor which is difficult to reach. Furthermore, the
patient does not feel symptoms because new symptoms

!Department of Anatomic Pathology, Faculty of Medicine,

appear after the cancer has reached an advanced stage
(Sugita et al., 2002; Cainap et al., 2021). Locations on
the periphery or center of the chest cavity that are difficult
to reach with existing equipment. Therefore, molecular
approaches to assist detection of lung cancer or determine
clinical outcomes can be developed in certain regions of
the lung tumor (Mazzone et al., 2017), either centrally or
peripherally in the thoracic cavity.

One of the possible approaches for diagnosing
patients with lung tumors in the peripheral areas is to
perform a biopsy. A core biopsy can be performed in the
thoracic cavity under ultrasound guidance or computed
tomography (Marhana et al., 2021). The specimen
obtained by core biopsy is quite adequate and can be used
to specify the type of histopathological diagnosis of lung
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cancer and also contributes to the selection of appropriate
therapy for lung tumor patients (Huang et al., 2021; Zhang
et al., 2022; Marhana et al., 2022). In addition, the risk
of complication such as pneumothorax or hemoptysis of
core biopsies can be reduced (Yao et al., 2012). Therefore,
the sample from the core biopsy of lung tumors could be
used in the molecular diagnosis based on PCR techniques.

Melanoma-associated antigen (MAGE) is a tumor
antigen that was first discovered in melanoma patients
(Meek and Marcar, 2012). MAGE A belongs to the class
of cancer/testis antigens which is expressed on cancer
cells and germ cells, including the testis, fetal ovary, and
placenta (Ounap et al., 2018; Li et al., 2021). Based on
the location of the gene on the chromosome and gene
expression in the tissue, MAGE is classified into two
kinds. MAGE I consists of MAGE A, B, and C, while
MAGE 1I consists of MAGE D (Weon and Potts, 2015;
Lietal.,, 2021). The family of MAGE A gene consists of
12 subtypes that are MAGE- A1, MAGE- A2, MAGE-
A3, MAGE- A4, MAGE- A5, MAGE- A6, MAGE- A7
(pseudo gene), MAGE- A8, MAGE- A9, MAGE- A10,
MAGE- All, and MAGE- A12 (Brisam et al., 2016;
Mastutik et al., 2021).

The MAGE A gene has been reported that it was
expressed in several types of cancer, such as laryngeal
cancer (Liu et al., 2020), oral cancer (Pereira et al.,
2012), salivary gland cancer (Beppu et al., 2017), gastric
cancer (Ries et al., 2008), colorectal cancer (Almutairi et
al., 2022), liver cancer (Mastutik et al., 2010; Li et al.,
2020), and lung cancer (Sugita et al., 2002; Karimi et
al., 2012). Furthermore, in lung cancer, MAGE A3 and
MAGE A4 were identified in lung cancer patients with
histopathological type of non-small cell lung cancer
(NSCLC) (Shigematsu et al., 2010), while MAGE Al
and MAGE A3 were identified in the early stage of
carcinogenesis (Chen et al., 2017). The expression of
several subtypes of MAGE A3 and A4 in NSCLC was
associated with tumor progression, poor survival, and
poor outcome (Shigematsu et al., 2010; Chen etal., 2017;
Yietal., 2017).

The Previous study identified expression of MAGE
Al to MAGE A6 (MAGE A1-6) together using nested
PCR (Park et al., 2002). They were expressed in papillary
thyroid microcarcinoma (Lee et al., 2013), head and neck
squamous cell carcinoma (Noh et al., 2016), and in lung
cancer (Yi et al., 2017). However, MAGE A8 to MAGE
A10 were expressed in NSCLC (Sugita et al., 2002; Tsai
etal., 2007) and small cell lung cancer (SCLC) (Sugita et
al., 2002) that may improve the finding of the malignant
cell on the small specimens of the core biopsy. Our
previous study has identified MAGE A1-10 expression
by nested PCR using universal primers that were MF10/
MR10 and MF10/MR 12 (Mastutik et al., 2021). Therefore,
the identification of several subtypes of MAGE A that
consists of MAGE Al to MAGE A10 (MAGE A1-10)
could increase the diagnostic value and serve as a predictor
marker of cancer progression. The objective of this study
was to evaluate the expression of MAGE A1-10, MAGE
A1-6, and the individual of MAGE A gene, including
MAGE Al, A2, A3, A4, A5, A6, A8, A9, and A10 in
the peripheral lung tumor and analyses the association
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between MAGE A1-10, MAGE A1-6, and individual
MAGE A with histopathological finding.

Materials and Methods

The samples collection

An observational study with a cross-sectional
approach was performed in Dr. Soetomo Hospital,
Surabaya, Indonesia. Samples were the core biopsies
specimens collected from patients with clinical diagnoses
suffering from lung and mediastinal tumors in the Lung
Intervention Room, Diagnostic Center Building from
August 2017 to August 2018. This study was approved
by Ethics Committee of Dr. Soetomo Hospital, Surabaya,
Indonesia with ethical clearance number 497/ Panke. KKE/
VIII/2017. All subjects participating in this study signed
informed consent.

The Inclusion criteria were patients aged 18—80 years,
patients had at least one measurable tumor or lesion,
lung tumor underwent ultrasound-guided core biopsy
for collection of tissue specimens, Karnofsky score was
expressed at > 70 %, patients had never received systemic
therapy, and patients willing to participate in the study
(with informed consent). The exclusion criteria were
the presence of a primary tumor in other organs and the
patient was not in optimal condition to undergo invasive
diagnostic procedures, such as uncooperativeness,
hypercapnia, hypoxemia, arrhythmia, and unstable
hemodynamics.

Detection of expression of MAGE A genes

RNA was extracted from core biopsies specimens
using RNAeasy Plus Mini Kit (Qiagen, Hilden, Germany)
with the procedure in the protocol as in our previously
study (Mastutik et al., 2021). Total RNA was used as a
template for reverse-transcription PCR (RT-PCR) with the
RT PCR Master Mix (Toyobo, Osaka, Japan) and followed
by nested PCR.

Before RT PCR was performed to detect MAGE A
expression, all samples were used for RT PCR using
the housekeeping gene, Glyceraldehyde 3-phosphate
dehydrogenase (GAPDH). This aims to ensure that
the specimen used in the RT PCR process has DNA in
sufficient quantity. Specimens with GAPDH positive will
be used to identify the expression of the MAGE A family
gene. If the GAPDH RT- PCR results show negative, then
the sample is excluded.

Identification of MAGE A1-10 was performed the
PCR using the MF10/MR10 primers and MF10/MR12
primers (Mastutik et al., 2021), while MAGE A1-6 by
using MMRP1/MMRP1 primers and MMRP3/MMRP4
primers (Park et al., 2002). The GAPDH primers, the
individual of MAGE A from MAGE Al to MAGE A10
primers, and the PCR condition were performed as in the
previous studies (Park et al., 2002; Mastutik et al., 2021).

Statistical analysis

The expression of MAGE A was presented in
percentage. The association between the expression of
MAGE A1-10, MAGE A1-6, and individual MAGE A
from MAGE Al to MAGE A10 with histopathological
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finding were analysis with Fisher’s Exact Test 2 sided.
The sensitivity and specificity were showed in percentage.

Results

This study was conducted on 67 core biopsy
specimens from patients with clinical diagnoses of lung
or mediastinal tumors. The patients consisted 45 (67.2
%) lung tumors and 22 (32.8 %) mediastinal tumors, 46
males and 21 females. The age range was 18-79 years
old. Most patients were aged 51-60 years old (Table 1).

The histopathological finding from the core biopsy
specimens showed 41 (61.2 %) of specimens as malignant
cells and 26 (38.8 %) of specimens as non-malignant cells.
The malignant cells from lung tumors were carcinoma
poorly differentiated (1 patient), Small cell carcinoma
(1 patient), NSCLC type adenocarcinoma (23 patients),
and NSCLC type of squamous cell carcinoma (2 patients),
NSCLC type of adenosquamous carcinoma (2 patients),
(Figure 1). In non-malignant cells were inflammation
(6 patients), and no found malignant cells (10 patients).
Furthermore, the malignant cells from mediastinal tumors
were malignant round cell tumor (4 patients), malignant
germ cell tumor (1 patients), malignant lymphoma
(1 patients), hodgkin lymphoma (2 patients), and
non-hodgkin lymphoma (4 patients), while in categories
non-malignant cell were thymoma (2 patients) and no
found malignant cells (8 patients).

The group of MAGE A1-10 was expressed the most
in the lung and mediastinal tumors. There was 47 (70.1
%) for MAGE A1-10 and followed by MAGE A1-6 at 25
(37.3 %). For individual MAGE A family genes showed
MAGE A5 was expressed at 44.8 %, then followed by
MAGE A8 was 29.9 %, MAGE Al was 25.4 %, MAGE
A9 was 19.4 %, MAGE A3 was 10.4 %, MAGE A2 was
6.0 %, MAGE 10 was 1.5 % (Table 2). In addition, there
were no specimens expressed MAGE A4 and A6 (Table 2).

From specimens with histopathological finding of
malignant cells, MAGE A1-10 gene was expressed in 33
(80.5 %) and MAGE A1-6in 19 (46.3 %). The individual
of MAGE A family, MAGE A5 was expressed in 53.6
%, MAGE A8 in 41.5 %, MAGE Al in 29.3 %, MAGE
A9 in 14.6 %, MAGE A2 and A3 in 9.8 % respectively,
and MAGE A10 in 2.4 % (Table 2). This showed that
the MAGE A1-10 group was most highly expressed in
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malignant cells.

Furthermore, in non-malignant cells, the MAGE A
gene family was expressed positively. The MAGE A1-10
group were expressed on 14 (53.9 %), MAGE A1-6 on 6
(23.1 %), and the single gen of MAGE A5 was expressed
on 30.8 %, MAGE A9 on 26.9 %, MAGE Al on 19.2
%, MAGE A3 and MAGE A8 on 11.5 %, respectively
(Table 2).

The MAGE A1-10 expression was significantly
associated with histopathological diagnosis (P <0.05) with
a probability value was 0.041. The contingency coefficient
value for MAGE A1-10 was 0.273 (P-value 0.020) with
the strength of association being weak (0.21-0.4) (Table
2). Analysis of the diagnostic value of MAGE A1-10
showed a sensitivity of 80.5 %, a specificity of 46.2 %,
and a diagnostic accuracy of 67.2 % (Table 3).

This study found that there is a significant association
between the expressions of MAGE A8 with histopathology
diagnosis of malignant cells and non-malignant cells
(P < 0.05), the P-value was 0.020. The contingency
coefficient value was 0.304 (P-value 0.009) with the
strength of association is being weak (0.21-0.4) (Table 2).

Table 1. Characteristics of the Patient from the Core
Biopsy of Peripheral Lung Tumor

Characteristic Patients Frequency Percentage

(%)

Age (mean + SD)  50.81 + 14.770

Sex Male 46 68.7
Female 21 31.3
Total 67 100
Clinical Lung Tumor 45 67.2
Diagnosis Mediastinal Tumor 22 32.8
Total 67 100
Histopathological ~Malignant cell 41 61.2
Diagnosis Non-malignant cell 26 38.8
Total 67 100
Lung Tumor Malignant cell 29 64.4
Non-malignant cell 16 35.6
Total 45 100
Mediastinal Malignant cell 12 54.5
Tumor Non-malignant cell 10 45.5
Total 22 100
PROS 2. N

n- ~Q. !‘,"j

> % =
v 5f
'n, e
. ‘ ‘.. 4,,{‘"8 4 ‘tf“l, 4" -'
ARy T 15 ”.M-J.T'
4° "'. :"\!‘%‘ ':.

(XY 7 PN R -
;{v'\wv'r 284 .&;1' ;
l ’.

Figure 1. Histopathological Diagnosis of Lung Tumors. (A) Non-small cell lung cancer type adenocarcinoma and
(B) Non-small cell lung cancer type squamous cell carcinoma observed with a light microscope, magnification 100x.
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Table 2. The Expression of MAGE A Gene Family based on Histopathological Finding from the Core Biopsy of Lung
and Mediastinal Tumor

Subtype of MAGE Histopathological finding Total N (%) P Value Contingency
A Malignant cells N (%)  Non-malignant cells N (%) coefficient value
MAGE A1-10
Positive 33 (80.5) 14 (53.9) 47 (70.1) 0.041* 0.273
Negative 8(19.5) 12 (46.1) 20 (29.9) (P=0.020)
MAGE A1-6
Positive 19 (46.3) 6(23.1) 25(37.3) 0.097
Negative 22 (53.7) 20 (76.9) 42 (62.7)
MAGE Al
Positive 12 (29.3) 5(19.2) 17 (25.4) 0.527
Negative 29 (70.7) 21 (80.8) 50 (74.6)
MAGE A2
Positive 4(9.8) 0 4 (6.0) 0.152
Negative 37(90.2) 26 (100) 63 (94.0)
MAGE A3
Positive 4(9.8) 3(11.5) 7(10.4) 1,000
Negative 37 (90.2) 23 (88.5) 60 (89.6)
MAGE A4
Negative 41 (100) 26 (100) 67 (100) -
MAGE A5
Positive 22 (53.6) 8(30.8) 30 (44.8) 0.113
Negative 19 (46.3) 18 (69.2) 37 (55.2)
MAGE A6
Negative 41 (100) 26 (100) 67 (100) -
MAGE A8
Positive 17 (41.5) 3(11.5) 20 (29.9) 0.020* 0.304
Negative 24 (58.5) 23 (88.5) 47 (70.1) (P=0.009)
MAGE A9
Positive 6 (14.6) 7 (26.9) 13 (19.4) 0.356
Negative 35(85.4) 19 (73 .1) 54 (80.6)
MAGE A10
Positive 124 0 1(L.5) 1.000
Negative 40 (97.6) 26 (100) 66 (98.5)

The diagnostic value analysis showed that MAGE A8  a diagnostic accuracy of 59.7 % (Table 3). This study
had a sensitivity of 41.5 %, a specificity of 88.5 %, and  found that there is no significant association between the

Table 3. The Diagnostic Values of MAGE A Gen Family based on the Histopathological Finding of Core Biopsy
Specimens.

Sn (%) Sp (%) PPV (%) NPV (%) LR+ LR- DA (%)
MAGE A1-10 80.50 46.2 70.2 60 1.49 0.42 67.2
MAGE A1-6 46.30 76.9 76 47.6 2.01 0.70 58.2
MAGE Al 29.23 80.8 70.6 42 1.52 0.88 493
MAGE A2 9.80 100 100 413 - 0.90 44.8
MAGE A3 9.80 88.5 57.1 383 0.85 1.02 40.3
MAGE A5 53.70 69.2 733 48.7 1.744 0.67 59.7
MAGE A8 41.50 88.5 85 489 3.59 0.66 59.7
MAGE A9 14.60 73.1 61.2 352 0.54 1.17 373
MAGE A10 2.40 100 100 39.4 - 0.98 40.3

Note: Sn, Sensitivity; Sp, Specificity; PPV, Positive predictive value; NPV, Negative predictive value; LR+, positive like ratio; LR-, negative like
ratio; DA, Diagnostic accuracy
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expressions of MAGE Al1-6, MAGE Al, MAGE A2,
MAGE A3, MAGE A5, MAGE A9, MAGE A10 with
histopathology diagnosis of malignant cells and non-
malignant cells (P > 0.05) (Table 2).

Discussion

Lung cancer is cer that is usually diagnosed at
an advanced stage. One of the obstacles encountered
in diagnosing lung malignancy is the location of the
deep tumor in the thoracic cavity (Marhana et al., 2021;
Marhana et al., 2022). Therefore, specimens were
collected in the process of diagnosing lung malignancy
with interventions, such as core biopsy, fine needle
aspiration biopsy, forceps biopsy, bronchoalveolar lavage,
and brushing (Marhana et al., 2021). Compared with the
fine needle aspiration biopsy, the core biopsy procedure
showed lower complications, such as pneumothorax and
hemoptysis (Yao et al., 2012). In this study, specimens
from the core biopsies of peripheral lung tumors were used
to establish a histopathological diagnosis and examine
mRNA of MAGE A gene family. The mRNA type can
be identified by nested polymerase chain reaction (PCR)
(Park et al., 2002; Mastutik et al., 2007). This gene is
expressed from a silent condition in normal cells or
overexpressed in cancer cells before symptoms appear
that may be beneficial as a biomarker in the diagnosis
and prognosis of lung cancer (Jheon et al., 2004; Karimi
et al., 2012; Weon and Potts, 2015).

The core biopsy specimen was a small piece of
a specimen that was used in a routine procedure to
determine the malignancy status of a patient. Based on the
histopathological feature, it found 61.2 % of specimens as
malignant cells and 38.8 % of specimens as non-malignant
cells. Expression of a single MAGE A gene family showed
that MAGE A5 was the most frequent, then followed by
MAGE A8, MAGE A1, MAGE A9, MAGE A3, MAGE
A2, and MAGE A10. It followed the previous studies in
lung cancer that showed the expression of MAGE Al
was 27-46 %, MAGE A3 was 38-55 %, MAGE A4 was
19-35 %, MAGE A6 was 26 %, MAGE A10 was 14-27 %
(Weon and Potts, 2015). Another study reported MAGE
A3 was expressed at 42 %, MAGE Al at 27 %, MAGE
A4 at 19 %, and MAGE A10 at 14 % of lung cancer (Kim
et al., 2012). MAGE Al and MAGE A3 have the same
expression that was at 77 % of SCLC and 67 % of NSCLC,
MAGE A4 was expressed on 82 % of SCLC and 67 % of
NSCLC (Sugita, 2002), while MAGE A3 was expressed
on 73 % of NSCLC (Chen et al., 2017).

This study showed that MAGE A1-10 expression
was the most frequently found, followed by MAGE A1-6
expression. It found MAGE A1-10 was expressed at 70.1
% specimens and MAGE A1-6 was expressed at 37.3 %
specimens. In addition, MAGE A1-10 expression were
found to be more frequently detected in malignant cells
than in non-malignant cells. In malignant cells, the MAGE
A1-10 expression was detected at 80.5 %, while MAGE
A1-6 expression was detected at 46.3 %. In non-malignant
cells, MAGE A1-10 was detected in 53.9 %, while MAGE
A1-6 was detected in 23.1 %. MAGE A1-6 expression in
this study was lower than previous studies, but MAGE
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A1-10 expression showed almost the same number as
MAGE A1-6 expression in previous studies. Previous
studies have shown that MAGE A1-6 were expressed on
70 % of head and neck cancer (Noh et al., 2016). MAGE
A1-6 was expressed on 71 % of oral cancer (Ries et al.,
2008), on 83 % of lung cancer tissue (Jheon et al., 2004),
and 15 % in bone marrow of lung cancer patients (Yi et
al., 2017). It suggested that the examination of MAGE
Al to A10 and MAGE A1 to A6 expression can support
each other in determining lung malignancy.

Moreover, the MAGE A gene has been reported that
it was expressed in several types of cancer and may be
beneficial for detecting of lung cancer in early stage and
for predicting the prognosis of patients. In oral squamous
cell carcinoma, the expression of the MAGE A3 to A5, and
MAGE A9 were corelated to lymph node metastases and
MAGE A1 was associated with clinical stage progression
(Brisam et al., 2016). In advanced gastric cancer, the
MAGE A1 expression was related with poor overall
survival and can be served as poor prognose (Ogata et al.,
2011; Lian et al., 2017). A meta-analysis study reported
that the overexpression of MAGE A could be a potential
marker for poor prognosis in several cancer cases (Poojary
et al., 2020). Furthermore, the MAGE A gene is also
expressed in the tissue surrounding NSCLC cancer which
appears normal based on the histopathological diagnosis
(Karimi et al., 2012) and associated with poor clinical
prognosis (Weon and Potts, 2015). Expression of MAGE
A gene family related to the shorter overall survival of
lung cancer patients (Gu et al., 2018) and laryngeal cancer
(Liu et al., 2020). It is also associated with lymph node
metastasis of oral cancer and advanced-stage of disease
clinically (Brisam et al., 2016).

This study found that there was a significantly different
association between the expression of MAGE A1-10 and
MAGE A8 with histopathological diagnosis showing
malignant or non-malignant cells. In addition, 53.9 %
of specimens in the group of non-malignant cells were
expressed MAGE A1-10. In histopathological findings,
malignant and non-malignant cells was determined based
on the characteristic of structural alteration in cells or
tissues. They can be observed microscopically on a slide
(Gurcan et al., 2009; Jayasinghe et al., 2015; Wang et al.,
2021). While examination of MAGE A expression is based
on the transcription activation process to produces mRNA
in the cell that may occur at the molecular level before
or during the cell structure changes (Park et al., 2002).
This study showed that MAGE A1-10 can still be found
positive by nested PCR technique on the histopathological
findings of the non-malignant cells. This could be used
to improve diagnostic accuracy when cancer cells are
not found in the specimen. In addition, to determine
therapeutic options for lung cancer patients, it is necessary
to diagnose the type of cancer based on histopathological
changes. Therefore, these two examination methods can
complement each other. If malignant cells are not found,
then a molecular examination can be carried out using the
PCR technique to find out whether the specimen contains
cancer cells or not.

The gold standard in examining the malignancy status
of lung tumors is histopathological examination (Gurcan
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et al., 2009). Nested PCR in this study was able to detect
MAGE Al to MAGE A10 as previous study (Mastutik et
al., 2021). It was compared to histopathological finding
showed that MAGE A1-10 expression had a sensitivity
of 80.5 % and a diagnostic accuracy of 67.2 %. MAGE
A1-10 is most frequently expressed in tumor specimens
with sensitivity and diagnostic accuracy of more than 65
%. Therefore, the examination of MAGE A1l to MAGE
A10 expression by nested PCR technique could be used
as an alternative assay method to detect cancer cells in
specimens from the core biopsy of peripheral lung cancer.

The MAGE A1-10 was expressed highest in the core
biopsies of peripheral lung tumors and associated with the
histopathological finding of malignant or non-malignant
cells. The MAGE A1-10 detection is more sensitive
and specific, as well as diagnostic accuracy than the
identification of MAGE A family individuals. In addition,
this detection can be performed using small specimens of
peripheral lung tumors taken by core biopsy. Therefore,
the MAGE A1-10 assay could be beneficial to assist in
the diagnosis of malignancy in lung tumors.
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