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Abstract.

BACKGROUND: The role of gluconeogenesis in cancer cells as the reverse pathway for glycolysis is not well known. Several
studies of gluconeogenesis in cancer cells still show conflicting results. Expression of key enzymes such as FBP1 and LDHB in
cancer tissues may explain the role of gluconeogenesis in tumor development.

OBJECTIVE: This study aimed to analyze the expression of FBP1 and LDHB in fibroadenomas and invasive cancers of the
breast.

METHODS: The immunohistochemical staining technique was used to show the expression of FBP1 and LDHB in formalin-
fixed, paraffin-embedded blocks of 32 fibroadenomas and 31 invasive breast cancer samples.

RESULTS: FBP1 was expressed by the majority of fibroadenoma (68.7%) and invasive breast cancer (71%) samples. LDHB
expression in fibroadenomas was significantly higher than in invasive breast cancers (P = 0.029). The expression of these two
enzymes was found in invasive, lobular, and tubular breast carcinoma, and at well, moderately, and poorly differentiated breast
malignancy.

CONCLUSIONS: High expression of FBP1 and LDHB was found in fibroadenomas and invasive breast cancers. A higher level
of LDHB expression was observed in fibroadenomas. These results may indicate the enzymes’ role in the pathogenesis of both

breast diseases.
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1. Introduction

Gluconeogenesis is de novo glucose synthesis from
non-carbohydrate precursors such as glucogenic amino
acids, pyruvate, lactate, and glycerol. This pathway is
usually inhibited in cancer cells due to the activation
of the glycolysis pathway [1,2]. However, many stud-
ies found that cancer cells are likely to adapt to the
available nutrients from their microenvironment. Glu-
cose supply fluctuates in the tumors. Therefore, gluco-
neogenesis should provide intratumoral glucose inde-
pendently without the participation of gluconeogenic
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organs such as the liver and kidneys. Cancer cells can
synthesize crucial metabolites using the abbreviated
forms of gluconeogenesis [1-3]. Our study started by
questioning the extent to which the activation of glu-
coneogenesis plays a role in the development of both
benign and malignant breast tumors.
Fructose-1,6-bisphosphatase (FBP) is one of the
main enzymes in the gluconeogenesis pathway. This
enzyme catalyzes the hydrolysis of fructose 1,6 bispho-
sphate into fructose 6-phosphate and inorganic phos-
phate. This reaction is specific for FBP because dif-
ferent enzyme catalyzes the reversal reaction of the
glycolysis pathway [4,5]. This enzyme has two isoen-
zymes, FBP1 and FBP2. Of these two enzymes, the
FBP1 isoenzyme acts as a rate-limiting enzyme in
gluconeogenesis, while FBP2 plays a role in glycogen
synthesis. Several studies have shown that FBP1 may
inhibit tumorigenesis [4,6-8]. Lactate dehydrogenase
(LDH) is one of the primary metabolic enzymes that
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function of converting pyruvate to lactate and vice
versa. There are two isoforms of this enzyme, firstly
LDHA, expressed mainly in skeletal muscle with the
preference of converting pyruvate to lactate. Secondly,
LDHB, that is primarily expressed by the heart and
brain, and preferentially converting lactate to pyru-
vate [9,10]. Several studies have shown an increase in
LDHB expression associated with staging, therapeutic
response, recurrence, metastasis, and prognosis with
varying results [9,11-13]. The metabolic preference
of LDHB converting lactate to pyruvate shows this
enzyme’s role in the initial steps of the gluconeogenesis
pathway.

Studies on the role of glycolysis (Warburg effect) in
cancer development have been carried out quite a lot.
Many results on this topic have been developed as new
approaches for cancer treatments. Furthermore, studies
on gluconeogenesis are growing recently, based on the
evidence of a very high metabolic adaptability of cancer
cells. Limited studies showed that cancer cells could
utilize gluconeogenesis enzymes to grow and survive.
This evidence is fascinating to be exploited further,
considering the critical role of gluconeogenesis as a
glucose-producing pathway, in which glucose is the
primary energy substrate as well as the biosynthetic
material for cancer cells. This pathway appears to have
great potential as a new therapeutic target in efforts to
increase the effectiveness of cancer treatment.

In this study, we aimed to analyze the expression
levels of FBP1 and LDHB in the tissue specimens
of benign breast tumor (fibroadenoma) and invasive
breast cancer patients. We need to know whether the
expression of FBP1 and LDHB was specific to inva-
sive breast cancers or whether the benign tumors also
expressed these gluconeogenic enzymes. We expected
this research could be our starting point to reveal the
significant role of the gluconeogenesis pathway in both
benign and malignant breast tumor pathogenesis.

2. Methods
2.1. Tissue samples

The samples used in this study were the formalin-
fixed, paraffin-embedded blocks of fibroadenoma, and
invasive breast cancer tissues. These were the sample
collections of The Laboratory of Pathology Anatomy
Hasanuddin University Teaching Hospital. The sam-
ples were collected based on the patient’s medical
record for one year from January 2017-December

2018. During this period, 63 samples met the criteria
and had complete clinical information, consisted of 32
samples of fibroadenoma and 31 samples of invasive
breast cancer. The use of this sample has fulfilled the
requirements of the ethics committee of the Faculty
of Medicine, Hasanuddin University, with an ethical
approval number 246/UN4.6.4.5.31/PP36/2019.

2.2. Immunohistochemistry staining

Immunohistochemistry (IHC) examination of FBP1
and LDHB was performed using a rabbit mono-
clonal antibody to FBP1 (Abcam Anti-FBP1 antibody
[EPR4619]; ab109020; 1:100) and mouse monoclonal
antibody to Lactate Dehydrogenase B (Abcam Anti-
Lactate Dehydrogenase B/LDH-B antibody [60H11];
ab85319; 1:100). Tissue sections of the samples were
cut to a thickness of 4 um, affixed to the slide, then
deparaffinized in xylene, and rehydrated in a list con-
centration of alcohol. The specimens were then incu-
bated in the microwave oven for ten minutes, then
cooled at room temperature for thirty minutes and
rinsed with phosphate-buffered saline (PBS) solution.
The specimens were dipped in 0.5% hydrogen peroxide
solution for ten minutes to block endogenous perox-
idase. After rinsing with PBS solution, the primary
antibodies were added on the specimens and incubated
for sixty minutes. The specimens were again rinsed
using a PBS solution. For the addition of secondary
antibodies, the staining procedure was continued by fol-
lowing the protocol of UltraTek HRP (Anti-Polyvalent)
from ScyTek Laboratories. In the end, the counterstain
of the specimens was made using hematoxylin staining.

Two investigators evaluated all the immunostained
samples. Determination of FBP1 and LDHB expression
was carried out by semiquantitative scoring by calcu-
lating the percentage of stained cells and the staining
intensity. The percentage of stained cells is calculated
by counting the number of cells stained divided by the
number of all cells in one microscope field of view.
This calculation is carried out in four fields of view
in each sample, and then the average value is taken.
The percentage of stained cells was then divided into
5 categories: 0 = < 5%; 1 = 5-25%; 2 = 26—50%;
3 =51-75%; 4 = >75%. The staining intensity was
divided into 4 categories: 0 all cytoplasm of the spec-
imens colored blue; 1 brownish, 2 light brown; and
3 dark brown. The stained cell percentage category is
then multiplied by the staining intensity to generate the
immunoreactivity score (IS) ranging from 0 to 12. IS >
4 indicates the high expression of the enzymes [4].
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Clinical characteristics of the samples
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Characteristics Number %
Breast fibroadenoma 32 50.8
Age Average 29y.0
Range 19-56 y.o
Invasive breast cancers 31 49.2
Age Average 50y.0
Range 35-78 y.o
<55y.0 24 774
>55y.0 7 22.6
Morphology Invasive breast carcinoma of no special types (8500/3) 29 93.6
Lobular carcinoma (8520/3) 1 3.2
Tubular carcinoma (8211/3) 1 3.2
Grades of malignancy Well-differentiated 4 12.9
Moderately differentiated 20 64.5
Poorly differentiated 7 22.6
Table 2

2.3. Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics 24.0. A Chi-square test was used to assess
the statistical significance of the association between
the expression of FBP1 and LDHB and the state of
tumors (fibroadenomas and invasive breast cancers). A
P-value of 0.05 was considered to determine statistical
significance.

3. Results
3.1. Characteristics of the samples

Table 1 summarized the clinical characteristics of
this study samples. All tissue specimens of both breast
fibroadenomas and invasive breast cancers were from
female patients.

3.2. FBPI and LDHB expression in fibroadenomas
and invasive breast cancers

This study showed FBP1 was expressed by 22 of
32 (68.7%) breast fibroadenomas and 22 of 31 (71%)
invasive breast cancers (Fig. 1). Statistical analysis with
the Chi-Square test showed no significant difference
(P =1,000) between FBP1 expression and tumor status
(Table 2), which meant that FBP1 could be expressed
by most fibroadenomas and invasive breast cancers.
The LDHB was expressed by 29 of 32 (91%) breast
fibroadenomas and 20 of 31 (64.5%) invasive breast

FBP1 and LDHB expression in breast fibroadenomas and invasive
breast cancer samples

Breast Invasive P
fibroadenomas  breast cancers
FBP1 Positive 22 (68,7%) 22 (71%) 1,000
expressions Negative 10 (31,3%) 9 (29%)
LDHB Positive 29 (90,6%) 20 (64.5%) 0.029
expressions Negative 3(9,4%) 11 (35.4%)

cancers. Chi-Square test showed a significant differ-
ence (P =0.029) between LDHB expression and tumor
status, which meant that although LDHB could be
expressed by most fibroadenomas and invasive breast
cancers, LDHB expression in invasive breast cancers
was significantly lower than in breast fibroadenomas
(Table 2).

3.3. FBPI and LDHB co-expression in fibroadenomas
and invasive breast cancers

Based on the FBP1 and LDHB expression data, we
next calculated the conformity of the expression of
the two enzymes in breast fibroadenomas and inva-
sive breast cancers. Table 3 showed that although the
percentage of positive conformity in fibroadenomas
(65.6%) was higher than that of invasive breast can-
cers (41.9%), this has not been statistically confirmed.
These results indicated that the co-expression of FBP1
and LDHB in breast fibroadenomas was more common
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Fig. 1. Representative pictures of FBP1 and LDHB expression in breast tumors. FBP1 and LDHB were localized in the cytoplasm of the tumor
cells. (A) (B) Represent high FBP1 expression in breast fibroadenoma and invasive breast cancer, respectively. (C) Represent high LDHB expression
in breast adenoma. (D) Represent low LDHB expression in invasive breast cancer. All images shown at 400x magnification.

Table 3
FBP1 and LDHB expression conformity for determining the co-expression of the two enzymes

Fibroadenomas Invasive breast cancers P
n % n %
FBP1 and LDHB gene expression conformity Not-conform 9 28.1 16 51.6 0.146
Negative conformity 2 6.3 2 6.5
Positive conformity 21 65.6 13 41.9

than in invasive breast cancers. Whereas, the low neg-
ative conformity showed that these two enzymes were
almost always expressed by fibroadenomas and invasive
breast cancers, either co-expressed or only one of the
two.

3.4. Association analysis between FBP1 and LDHB
expression with types and grades of malignancy
in invasive breast cancers

The majority of the breast carcinoma samples
(93.6%) in this study had the morphology of inva-
sive breast carcinoma (8500/3). Sixty-seven percent
of this morphology expressed FBP1 and LDHB and
showed 44.8% coexpression of the two proteins. There
is one morphology, respectively, of lobular carcinoma

(8520/3) and tubular carcinoma (8211/3), both of
which express FBP1 but do not express LDHB. There
was no significant difference in the expression of FBP1
and LDHB and their coexpression in well, moderately,
or poorly differentiated invasive breast carcinoma.

4. Discussion

Studies of FBP1 expression in breast cancers and
other cancers still show variable results. Several pre-
vious studies have shown FBP1 to be down-regulated
in multiple human cancers, including breast can-
cers [6,7,14-16]. Different data were obtained from
Oncomine, Cancer Cell Line Encyclopedia database
(CCLE), and The Cancer Genome Atlas database
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(TCGA), which showed a pattern of increased expres-
sion of FBP1 in breast cancers. The high expression of
FBP1 in our study was in line with the data and Li et al.
that found high FBP1 expression in breast cancers [17].
Our study also showed that high expression of FBP1
might be found in all types of the observed specimens,
including invasive, lobular, and tubular carcinoma.
Likewise, with the degree of malignancy, FBP1 expres-
sion might be found in invasive breast cancers with well,
moderately, or poorly differentiated breast carcinoma.
It certainly requires further research because previous
studies have shown that FBP1 expression could be a
predictor for a good prognosis in breast cancers [17,18].

A surprising result from this study was the expres-
sion of FBP1 in fibroadenoma, which was not signifi-
cantly different from the expression of FBP1 in invasive
breast cancer. The data regarding energy metabolism
in benign tumors, especially fibroadenomas, were still
very limited. We assumed that the glucose require-
ments in fibroadenomas are not as high as in invasive
breast cancers. Tumor cells in benign lesions such as
fibroadenomas have a lower glycolytic capacity and
mitotic index than malignant lesions [19,20]; hence,
gluconeogenesis activity in fibroadenomas is probably
low. We suggest that high expression of FBP1 in breast
fibroadenomas can also be the basis for understand-
ing the role of FBP1 in suppressing the development
of benign tumors toward malignancies. The pathogen-
esis of breast fibroadenomas is still unclear and is
very important to be traced through the metabolic role
approach, especially the enzymes involved in glycolysis
and gluconeogenesis, which are critical pathways in
providing biosynthetic substrates. Further research is
also needed to assess whether the high expression of
FBP1 indicated the high activity of gluconeogenesis
in invasive breast cancers and how it is associated
with the pathogenesis of the diseases. Previous stud-
ies have shown that in addition to its gluconeogenic
function (canonical function), FBP1 inhibits glycolytic
gene expression in several signaling pathways (non-
canonical function) [3,8]. It is still unclear which of the
two functions involved in the pathogenesis of breast
diseases, including benign and malignant tumors.

Like FBP1 expression, this study showed LDHB
could also be expressed by invasive breast cancers and
breast fibroadenomas. The increase in LDHB expres-
sion in invasive breast cancers was in line with sev-
eral studies that showed a high LDHB expression in
several types of cancer [21]. This elevated expres-
sion is related to the role of LDHB as a regulator
of cell proliferation [22]. Clinically, increased LDHB

expression is related to tumor progression and can be
used as a metabolic marker in response to neoadju-
vant chemotherapy. As a marker of prognosis, LDHB
expression showed inconsistent results, but in breast
cancers, an increase in LDHB expression was asso-
ciated with poor clinical outcome [11,23-25]. The
increase in LDHB expression in our study occurred in
all types and grades of malignancy. This result was in
line with the expression of FBP1. It raises questions
of whether the expression of these two enzymes is
sustainable at every stage of cancer development in all
types. Is this a canonical function related to carbohy-
drate metabolic pathways, especially gluconeogenesis
or LDHB involved in cancer cell signaling pathways?

Not much is known about the role of LDHB in
benign breast tumors, especially fibroadenoma. Our
study showed LDHB expression appeared to be sig-
nificantly higher in breast fibroadenomas compared to
invasive breast cancers. This result is interesting for
further studies to elucidate whether LDHB also acts as
aregulator of cell proliferation in breast fibroadenomas.
Is there a role for this enzyme in the development
of breast fibroadenomas toward malignant phyllodes
tumors in the breast [26]? It is not yet known whether
the Warburg effect also occurs in breast fibroadenomas.
LDHB has a catalytic preference to promote the con-
version of lactate to pyruvate. This reaction is the first
step of gluconeogenesis with lactate as its substrate.
However, this LDHB preference is strongly influenced
by cell types and microenvironment conditions. The
specific role of LDHB in both benign and malignant
tumor pathogenesis, mainly the canonical function of
this enzyme in carbohydrate metabolism, still needs to
be explored further.

Another interesting thing to be explored further
from this study is the pattern of FBP1 and LDHB co-
expression. This pattern is important, considering the
different types of reactions of these two enzymes in
the gluconeogenesis pathway. FBP1 is a rate-limiting
enzyme of gluconeogenesis whose reaction is irre-
versible [2]. Meanwhile, LDHB plays a role in pro-
viding substrate for gluconeogenesis when the lactate
influx into cells increases. LDHB then converts lac-
tate to pyruvate. This enzyme can catalyze the reverse
reaction by converting pyruvate to lactate. The con-
formity of these two enzymes’ expression patterns
may indicate the active gluconeogenesis pathway. This
pathway significantly suppresses glycolysis and other
metabolic pathways, including tricarboxylic acid cycle,
oxidative phosphorylation, pentose phosphate pathway,
glutaminolysis, and serine and nucleotides biosynthesis
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in cancer cells [2]. Our research data have not eluci-
dated this conformity, where the percentage of FBP1
and LDHB co-expression is low even though it is
not statistically significant. If these results lead to the
asynchronous expression of the two enzymes, it may
indicate a metabolic shift in cancer development.

In conclusion, FBP1 and LDHB may be expressed
both by benign fibroadenoma breast tumors and inva-
sive breast cancers. LDHB expression levels were sig-
nificantly higher in fibroadenomas compared to inva-
sive breast cancers. Further studies are needed to clarify
the role of these two enzymes in the development of
both benign and malignant tumors.
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1-  Abstract is not so informative. It would be more beneficial to add other data (for example the number of cases) or describe the importance of the results more
clearly.

Introduction

1-  The importance of the topic is not well described in introduction, as well in the "discussion" section. Especially the clinical importance of the findings and the
matter that how the results of this study may finally affect the clinical aspects of breast diseases. Adding a paragraph to one of these 2 sections about the ultimate
applied goal of this study will increase the readers interest.

Method

1-  Sample size is not clearly calculated. Why authors have included about 30 samples in each group?

Results

1-  Inresult section, in "3.2. FBP1 and LDHB expression...." Subheading number of cases in 2 groups is mentioned as "32", while in the table the invasive breast

cancer cases are "31" cases. It will be much professional if the number of cases in each group be written and discussed in the "method" section. The number of
cases should be reported in the "Abstract" as well.

2-  Tables 2 and 3 can be merged to a single table.

3-  The results in table 4 can be transferred to the text to decrease the number of tables (a suggestion!).

4-  No "limits" or "borders" or "value" are not considered for the importance of the finding of study. We can't understand from the manuscript if 68.7% or 71%
expression of studied elements is meaningful, significant, surprising or not?!

Discussion

1-  The importance of the topic is not well described in introduction, as well in the "discussion" section. Especially the clinical importance of the findings and the
matter that how the results of this study may finally affect the clinical aspects of breast diseases. Adding a paragraph to one of these 2 sections about the ultimate
applied goal of this study will increase the readers interest.

Reviewer #2: | have carefully reviewed your manuscript and | have raised several concerns that preclude its acceptance in the current form. Suggestions and
questions are reported in the following list. The quality of the figures is excellent.

Reviewer #3: Dear Authors,

Thank you for your interesting work. The expression of FBP1 and LDHB is not a new topic for me, however your analysis of tissuse sample from invasive breast
cancer and fibrroadenomas is interesting work for further research. For sure, the next step would be to expand the samples with more lobular and ductual types of
breast cancer. As you noted in the discussion, LDHB in fibroadenomas breast can be a reference point for the development of malignant neoplasm, which requires
further research.

The work is carefully prepared, the research sample could be larger, but it is one of the limitations of this study.

Besides, please mark in the text the section: Aim of study and conclusions. The aim and conclusion follow from the text, however, please mark them.

Reviewer #5: Arrange references from 1 to 24 in text and likewise list in "References".
Minor English corrections required.
In Methods 2.2- procedure should be stepwise and clear.

There is additional documentation related to this decision letter. To access the file(s), please click the link below. You may also login to the system and click the

https://mail.google.com/mail/u/0?ik=02f1e54abe&view=pt&search=all&permthid=thread-f%3A1693767011767950895&simpl=msg-f%3A1693767011767950895 2/3



10/5/21, 2:43 PM Universitas Hasanuddin Mail - Your Submission BD-201035

'View Attachments' link in the Action column.
https://www.editorialmanager.com/bd/l.asp?i=49214&I=P6UCD207

In compliance with data protection regulations, you may request that we remove your personal registration details at any time. (Use the following URL.:
https://www.editorialmanager.com/bd/login.asp?a=r). Please contact the publication office if you have any questions.
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ika yustisia <ikayustisia@pasca.unhas.ac.id>

Fw: Report of reviewer no.2
2 messages

I0S Press Breastdisease <Breastdisease@iospress.com> Fri, Apr 9, 2021 at 6:08 PM
To: "ikayustisia@pasca.unhas.ac.id" <ikayustisia@pasca.unhas.ac.id>, "ikayustisia@gmail.com" <ikayustisia@gmail.com>

Dear Dr Yustisia,

| am sending the attached report of reviewer no. 2 for your reference.

Should you have any further requests and/or concerns, feel free to let me know.

Kind regards,

Arriane

Arriane Bustillo

Breast Disease Editorial Office
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Sent: 08 April 2021 17:18
To: 10S Press Breastdisease
Subject: Re: Thank you for agreeing to review

Dear Editor in Chief,
the authors cannot find my suggestion and questions list (reviewer 2) which you will find attached to this mail.
I apologize for the inconvenience. I will submit my decision after the AA has had a chance to respond. Let me know.

My best,

From: "Breast Disease: An International Journal" <em@editorialmanager.com>
Date: 5 Apr 2021 12:12:20 -0400
Subject: Thank you for agreeing to review

Thank you for agreeing to review manuscript BD-201035R1 for Breast Disease.

I would be grateful if you would review a paper entitled "High expression of FBP1 and LDHB in fibroadenomas and invasive
breast cancers" for this journal.

To download the paper now, please click this link: https://www.editorialmanager.com/bd/l.asp?i=50915&I=Z2AWI5TO *
If possible, I would appreciate receiving your review by Apr 15, 2021.

You may submit your comments online at https://www.editorialmanager.com/bd/. Your User Name is e.manuali. If you do not know your
confidential password, you may reset it by clicking this link: https://www.editorialmanager.com/bd/l.asp?i=50916&I=KI0O2E2V

You may also submit your comments using this link: https://www.editorialmanager.com/bd/l.asp?i=50917&I=X01WMFB1

There you will find spaces for confidential comments to the editor, comments for the author and a report form to be completed.
With kind regards

Arriane Bustillo

Editor-in-Chief
Breast Disease
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*If clicking the link above does not open an Editorial Manager window, your email program may have inserted some spaces and/or
line markers into the link. Please open a browser window manually and copy and paste the entire link from the email into the
url address box. The link starts with the letters "http" and ends with the letters "rev=X" (where X represents a number such
as 0,1,2, etc.) Note that the end of the link may be shown on a different line in this email, and may be shown in a different
color than the beginning of the link. The entire link must be copied and pasted into the browser in order for the correct
Editorial Manager window to be displayed. After copying the link into the url address box, you must also remove any spaces and
line markers (e.g. > or >>) by using the delete or backspace keys on your keyboard.

In compliance with data protection regulations, you may request that we remove your personal registration details at any time.
(Use the following URL: https://www.editorialmanager.com/bd/login.asp?a=r). Please contact the publication office if you have any
questions.

wiwwkksx DICHIARAZIONE DI RISERVATEZZA - CONFIDENTIALITY NOTICE ********

“Le informazioni contenute in questo messaggio e negli eventuali allegati sono riservate e per uso esclusivo del destinatario. Persone diverse dallo stesso non possono copiarlo o distribuire il
messaggio a terzi. Chiunque riceva questo messaggio per errore, € pregato di distruggerlo e di informare il mittente.”

“The information contained in this message and in any attachments are confidential and for the exclusive use of the recipient. Other people can not copy it or distribute the message to third parties.

Anyone who receives this message by mistake, is asked to destroy it and to inform the sender.”

@ BD-201035_reviewer comments.docx
17K

ika yustisia <ikayustisia@pasca.unhas.ac.id> Fri, Apr 16, 2021 at 11:22 PM
To: IOS Press Breastdisease <Breastdisease@iospress.com>

Dear Ms. Arriane Bustillo
Breast Disease Editorial Office

Herewith | am sending the revision of our manuscript based on the compulsory revision provided by Reviewer no. 2. | tried to submit it through the online system,
but it seems that it is no longer possible due to the status of our manuscript: Revision Being Processed. Please help inform us further if our submission via email is
not possible.

Thank you very much.

Best regards,

Ika Yustisia

Hasanuddin University
[Quoted text hidden]
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2 messages

Breast Disease: An International Journal <em@editorialmanager.com> Wed, May 19, 2021 at 10:46 PM

Reply-To: "Breast Disease: An International Journal" <breastdisease@iospress.com>
To: Ika Yustisia <ikayustisia@gmail.com>

Ref.: Ms. No. BD-201035R1
High expression of FBP1 and LDHB in fibroadenomas and invasive breast cancers
Breast Disease

Dear Dr. Yustisia,

| am pleased to inform you that your work has now been accepted for publication in Breast Disease. It was accepted on May 03, 2021, comments from the Editor
and Reviewers can be found below.

Your paper will now be sent to the publisher's typesetting office. Assuming there are no technical errors with the manuscript then, after the paper has been typeset,
you will be informed by e-mail and asked to proofread the final copy. At this stage the galley proof of your paper will also be published online in the 'pre press'
section of the journal available at https://content.iospress.com/journals/breast-disease/Pre-press/Pre-press. After final publication in an issue of the journal you will
receive a complimentary PDF copy of the final published article which will include the final page numbers.

Should you not receive your proof copy within 6-8 weeks from now, please contact the publisher at editorial@iospress.nl and ensure to mention your manuscript
number in the e-mail subject line: BD-201035R1.

Thank you for submitting your work to Breast Disease, we look forward to receiving your future work as well.
With kind regards

Wilbert van der Sluijs

I0S Press Publication Manager

Breast Disease

Comments from the Editors and Reviewers:

Reviewer #2: Thanks for the answers given to my comments.

Reviewer #3: Dear Authors,

My suggestions have been implemented. Thank you.
Zapisz ttumaczenie
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In compliance with data protection regulations, you may request that we remove your personal registration details at any time. (Use the following URL:
https://www.editorialmanager.com/bd/login.asp?a=r). Please contact the publication office if you have any questions.

lka Yustisia <ikayustisia@gmail.com> Thu, May 20, 2021 at 5:18 AM
To: "Breast Disease: An International Journal" <breastdisease@iospress.com>

Dear Mr. Wilbert van der Sluijs

IOS Press Publication Manager

Breast Disease

We thank you for the information regarding the acceptance of our manuscript, Ms. No. BD-201035R1 entitled “High expression of FBP1 and LDHB in
fibroadenomas and invasive breast cancers” for publication in Breast Disease. In addition, we really appreciate the editors and reviewers who have taken
their attention and time to review our manuscript so that it is improved.

Sincerely yours,

Ika Yustisia
[Quoted text hidden]
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