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Abstract 
Introduction: Patient-derived xenografts (PDX) can be used to 
explore tumour pathophysiology and could be useful to better 
understand therapeutic response in breast cancer. PDX from 
mammary tumours are usually made from metastatic tumours. Thus, 
PDX from primary mammary tumours or after neoadjuvant treatment 
are still rare. This study aims to assess the feasibility to establish 
xenografts from tumour samples of patients with triple negative or 
luminal B breast cancer in neoadjuvant, adjuvant or metastatic 
setting. 
Methods: XENOBREAST is a single-centre and prospective study. This 
feasibility pilot trial aims to produce xenografts from tumour samples 
of patients with triple negative or luminal B breast cancer. Patient 
enrolment is expected to take 3 years: 85 patients will be enrolled and 
followed for 28 months. Additional blood samples will be taken as part 
of the study. Surgical specimens from post-NAC surgery, primary 
surgery or surgical excision of the metastases will be collected to 
establish PDX. Histomolecular characteristics of the established PDX 
will be investigated and compared with the initial histomolecular 
profile of the collected tumours to ensure that they are well-
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established. 
Ethics and dissemination: XENOBREAST belongs to category 2 
interventional research on the human person. This study has been 
approved by the Sud Méditerranée IV – Montpellier ethics committee. 
It is conducted notably in accordance with the Declaration of Helsinki 
and General Data Protection Regulation (GDPR). Study data and 
findings will be published in peer-reviewed medical journals. We also 
plan to present the study and all data at national congresses and 
conferences. 
Registration: ClinicalTrials.gov ID NCT04133077; registered on 
October 21, 2019.
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           Amendments from Version 2
We added relevant literature in the introduction section. We also 
cited five new references: Bruna et al. (2016) (PMID: 27641504), 
DeRose et al. (2011) (PMID: 22019887), Sachs et al. (2018) (PMID: 
29224780), Rosenbluth et al. (2020) (PMID: 32249764) Ben-David 
et al. (2017) (PMID: 28991255). Some details have been added 
about the PDXs commercialization and production

Any further responses from the reviewers can be found at 
the end of the article

REVISED

Introduction
Breast cancer can be classified into different molecular  
subtypes according to gene expression: luminal A (Hormone  
Receptor positive (HR+)/human epidermal growth factor 
receptor 2 negative (HER2-), with high HR expression and 
low levels of the protein Ki-67), luminal B (HR+ either 
HER2+ or HER2- with high levels of Ki-67 and with low HR  
expression), HER2-enriched (amplification of ERBB2 gene,  
regardless of HR status) and triple-negative (HR-/HER2-).  
Luminal B and triple-negative tumours account respectively 
for approximately 20% and 10–15% of all breast cancers1–3.  
Although rarer than luminal A breast cancers, luminal B and 
triple-negative tumours are often high-grade tumours with a  
poorer prognosis1.

The establishment of patient derived xenografts (PDX) could be 
useful to discover new treatments and strategies needed in the  
fight against these subtypes of breast cancer. PDX are derived 
from tumour tissue in which the tumour architecture and the  
proportion of cancer and stromal cells are both maintained:  
advantages not found in cell lines. Therefore, PDX effectively 
model intra- and inter-tumoural heterogeneity4,5. It is important 
to note that PDXs have been shown to undergo mouse-specific  
tumour evolution6.

Thus, PDX are used to answer questions such as the contribu-
tion of tumour heterogeneity to therapeutic response, patterns 
of tumour progression during metastatic progression and  
mechanisms of treatment resistance7,8.

Most of the available PDX or organoids, which have been 
xenografted into mice and recapitulate the primary tumours, 
are generated from primary breast cancer tissue5,9–11. In contrast, 
generated PDX from metastatic tumours remain rarer and may 
allow the identification of eventual molecular therapeutic targets  
in metastatic setting.

It is also necessary to have PDX models from primary breast 
lesions that are resistant to neoadjuvant therapies. Recent  
prospective studies show that PDX can be obtained from  
neoadjuvant breast tumours and demonstrate the feasibility of 
tumour sequencing in these situations12,13. Breast cancer patients  
with residual disease after neoadjuvant chemotherapy (NAC) 
have an increased risk of recurrence. Similarly, high-grade 
breast tumours treated by primary surgery are very rare, poorly  
known, and aggressive.

The production of PDX from post-NAC residual breast tumours 
or from high-grade breast tumours will provide data on the  
molecular characteristics of these tumours with a high risk of  
recurrence.

In this study, we want to establish PDX from tumour samples 
of patients with triple-negative and luminal B breast cancers in  
neoadjuvant, adjuvant or metastatic settings. In addition, to 
verify whether or not the PDX obtained is consistent with the  
original tumour, we will study the tumour exomes of both the  
PDX and the original tumour. The study of the patients’  
constitutional exome will serve as the basis for this comparison  
and is an essential element in the overall somatic analysis.

Methods
Study design
This is a single-centre prospective trial designed to establish 
xenografts from surgical specimens of patients with triple  
negative or luminal B breast cancer in neoadjuvant, adjuvant or 
metastatic setting. Patient enrolment is expected to take 3 years:  
85 patients will be enrolled and followed during 28 months.

Study design is presented in Figure 1. The management of  
patients in the study may vary depending on the setting:  
neo-adjuvant, adjuvant or metastatic. In all the settings and as 
a part of their medical follow-up, patients will go through a 
pre-operative biological assessment. For patients in metastatic  
setting, this assessment will be performed before surgical  
excision of the metastases. Blood samples will be used to  
perform sequencing of the patient’s constitutional exome. At 
the end of the surgery, one sample of the surgical specimen  
will be taken to generate PDX and another one to sequence  
the patient’s tumour exome.

Participants can withdraw at any time. Data obtained will be 
retained with consent, and any reasons given for withdrawal  
will be recorded.

PDX generation
The patient-derived tumour xenograft platform called XenTech  
will generate the PDX. All PDX will be established as  
approved by the ethical authorisation #16569: « Développement  
d’une collection de modèles de tumeurs humaines greffés sur 
souris (PDX) ». The different steps of the development of 
an established xenograft model are summarized in Figure 2.  
Overall, fresh surgical tissue will be cut into small fragments  
and grafted into the inter-scapular region or into the renal  
capsule of 6- to 13-week-old female immunodeficient or severe-
combined immuno-deficiency (SCID) or non-obese diabetic 
SCID mice. The inter-scapular site allows easy access to a 
well vascularized region with tissue that in female mice is in  
continuity with the mammary gland. Although the use of extra-
cellular matrix tends to increase xenograft take rates, tumor  
fragments will be implanted without any matrix. Mice should 
weigh 18g at 6 months. At the onset of tumour growth, a latency 
period of 1 to 9 months is expected. The mouse generation with  
the patient derived graft will be called F0 and the following  
generations will be numbered F1, F2, and F3. When the tumour 
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Figure 1. Design of the XENOBREAST study. Adult women with triple negative or luminal B breast cancer in neoadjuvant, adjuvant or 
metastatic setting will be included. In all the settings, patients will go through a pre-operative biological assessment. Blood samples will be 
used to perform sequencing of the patient’s constitutional exome. At the end of the surgery (post-NAC surgery, primary surgery or surgical 
excision of the metastases), a sample of the surgical specimen will be taken to generate patient-derived xenografts (PDX) and another one 
to sequence the patient’s tumour exome.

Figure 2. Scheme summarizing the different steps from the patient’s surgery to the generation of an established patient-
derived  xenografts  (PDX)  model.  Fresh surgical tissue will be grafted into the inter-scapular region or into the renal capsule of 
immunodeficient or severe-combined immuno-deficiency mice. When the tumour volume reaches the ethical limit, the tumour is removed 
and fragmented as follows: a part is grafted to a new set of mice; a second part is fixed in formalin and embedded in paraffin for histological 
studies; a third part is frozen in liquid nitrogen for molecular studies; and a last part is frozen in a 10% DMSO solution to generate a viable 
tissue stock. These steps are repeated for the F1, F2 and F3 generation. A xenograft will be considered as well-established in the third  
generation (F3).
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volume reaches the ethical limit (10% of the total weight of  
the mouse), the tumour is removed and fragmented as follows: 
a part is grafted to a new set of mice; a second part is fixed in  
formalin and embedded in paraffin for histological studies; a 
third part is frozen in liquid nitrogen for molecular studies; 
and a last part is frozen in a 10% DMSO solution to generate a  
viable tissue stock. These steps are repeated for the F1, F2 and  
F3 generation. A xenograft will be considered as well-established 
in the third generation (F3). When it is necessary, the animal 
will be sacrificed by cervical dislocation. For the duration of the  
study, mice will be housed, by a maximum of 6, in individually  
ventilated cages. They will be housed in a light-dark cycle 
with temperature and hygrometry control. The mice will have  
throughout the duration of the project a complete diet and  
drinking water. For the ER+ PDX models, mice will receive  
17β-estradiol supplementation in the drinking water, useful for  
the establishment of these models14. No estrogen pellets will be 
implanted.

Sample selection
Inclusion and exclusion criteria are presented in Table 1.  
Briefly, adult women (18 years or older) with triple-negative or 
luminal B breast cancer in neoadjuvant, adjuvant or metastatic  
setting will be included.

Recruitment and consent
Eligible patients will be offered the opportunity to participate 
in the study by their oncologist or their surgeon. Patients who  
agree to participate in this study will provide written informed  
consents (clinical consent and genetic consent) for enrolment. 
XenTech is allowed to commercialize the PDX generated in this  
project. The patients will be made aware of that during consent.

Sample size calculation
This feasibility study aims to obtain xenografts from tumours 
that are either rare or tumours that are resistant to treatment and  
therefore difficult to establish. We consider that a minimum 
of five successful grafts would meet this objective. Under  
these conditions, knowing the graft success rate specific to each  
histological type and the proportion of luminal B (2/3) and  
triple-negative breast cancers (1/3), we calculate the number of 
subjects required so that the lower bound of the 95% confidence 
interval (CI) of the success rate multiplied by the number of  
subjects is ≥5.

To obtain a xenograft, the average rate is 30% from triple- 
negative tumours and 10% from luminal B tumours. Taking  
these data into account, we will include 2/3 luminal B tumours 
and 1/3 triple negative tumours: the expected rate of successful  

Table 1. Inclusion and exclusion criteria.

Inclusion 
criteria

•   Female 
•   Age ≥ 18 years 
•   ECOG (Eastern Cooperative Oncology Group) performance status ≤ 2 
•   Women with :
      ○    high grade metaplastic triple-negative (TN) breast cancer, histologically proven before treatment, receiving 

neoadjuvant chemotherapy and having, after treatment, a breast residue of at least 15 mm on the specimen. 
The mammary residue will measure at least 15 mm on the mammography performed at the end of neoadjuvant 
treatment OR

      ○    high grade metaplastic triple-negative (TN) breast cancer, histologically proven before treatment, treated by 
primary surgery with a tumour size of at least 15 mm on the specimen OR

      ○    inflammatory TN breast cancer (T4d), histologically proven prior to treatment, receiving neoadjuvant 
chemotherapy and having, after treatment, a breast residue of at least 15 mm on the specimen. The mammary 
residue will measure at least 15 mm on the mammography performed at the end of the neoadjuvant treatment 
OR

      ○    TN breast cancer other than non-metaplastic or inflammatory, histologically proven prior to treatment, receiving 
neoadjuvant chemotherapy and having, after treatment, a mammary residue of at least 30 mm on the specimen. 
The mammary residue will measure at least 15 mm on the mammography performed at the end of the 
neoadjuvant treatment OR

      ○    Luminal B breast cancer, histologically proven prior to treatment, receiving neoadjuvant chemotherapy and 
having, after treatment, a mammary residue of at least 30 mm on the specimen. The mammary residue will 
measure at least 15 mm on the mammography performed at the end of the neoadjuvant treatment OR

      ○    Metastatic TN or luminal B breast cancer, histologically proven at diagnosis, with an operable metastasis and 
having after chemotherapy a residue of at least 10 mm on the surgical specimen. Residual metastasis will 
measure at least 15 mm on imaging.

•   Patients in a metastatic situation can be included regardless of the therapeutic line 
•   Affiliation to social security 
•   Signature of the participation consent of the study

Exclusion 
criteria

•   Pregnant woman 
•   Patient deprived of liberty by court or administration decision 
•   In neoadjuvant situation: neoadjuvant treatment by radiotherapy or hormone therapy 
•   Refusal to participate to the study
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xenografts will be approximately 17%. The number of patients 
needed to be included is therefore at least 65: lower bound 
of the CI-95% of 17% for 65 subjects = 8% or 5 patients  
(8%×65=5.2).

Since for some patients the tumour will be of sufficient size 
for imaging, but of insufficient size in the operating room, we 
consider that this number should be increased by 30%, to a  
total number of 85 patients.

Study objectives and data collections
The primary objective of the XENOBREAST trial is to  
establish xenografts from tumour samples of patients with triple 
negative or luminal B breast cancer in neoadjuvant, adjuvant or 
metastatic setting. Furthermore, the study aims to investigate 
histomolecular characteristics of the established PDX and to  
compare these characteristics with the initial histomolecular  
profile of the collected tumours.

Data collected are the patient’s age (month and year of birth),  
pathology, treatments received, response to treatments, date and 
nature of surgery (primary tumour, metastasis), data concerning 
exomes (constitutional and tumour), as well as histomolecular 
profiles of the initial tumour and of the different xenograft  
generations. To define these histomolecular profiles we will 
quantify the expression of the oestrogen, progesterone and  
androgen receptors by immunohistochemistry, the amplification 
status of the ERBB2 gene, and the fraction of tumour cells 
expressing Ki67. Finally, tumours will be classified into  
molecular classes according to the above-mentioned data:  
luminal A, luminal B, HER2-enriched or triple negative.

Data collected and transmitted to the sponsor of the study 
by the investigators will be pseudonymized. Study data will 
not contain any names or other personal identifiers such as  
addresses. Patients included in the trial will be identified by  
a code specific to this trial. The investigator will have 
access to the correspondence table between the patient’s last 
name, first name, date of birth and the code assigned in the  
trial.

Statistical analysis
Primary analysis. The main outcome of this feasibility trial 
is the number of successful xenografts obtained, a xenograft  
being considered successful when it reaches the F3 generation  
and its molecular subtype defined by immunohistochemistry 
has remained identical to the original tumour. The percentage 
of tumours yielding a successful xenograft will also be calcu-
lated, along with a 95% confidence interval. The feasibility 
will be considered acceptable if at least five successful  
transplants are obtained.

Secondary analysis. A diversity analysis of genomic data 
from the tumour exomes and the constitutional exome will be  
performed. Differential analyses using bioinformatics tools  
adapted to these data could be envisaged if the number of  
patients allows it. We will describe in detail the collected  

tumours (description of the population, histomolecular pro-
file, anatomopathological data, etc.). Qualitative characteristics 
will be described using their number and frequency, and quan-
titative characteristics (age at diagnosis, tumour size, etc.) 
using standard distribution parameters: mean, median, standard  
deviation, extremes, normality.

The characteristics of the tumours will also be described 
according to whether or not a xenograft was successful. These  
characteristics will also be compared, if the sample sizes 
allow it, using Fisher’s exact test, and Welch’s t-test or the  
non-parametric Mann-Whitney U-test if needed. All tests will 
be two-sided and the statistical significance threshold will be 
generally set at 0.05 except in case of differential analyses 
on the exome data where multiple testing corrections will be  
applied.

Ethical considerations
The XENOBREAST trial has been approved by an ethics  
committee (Sud Méditerranée IV – Montpellier) on April 2020  
(Reference: 20 03 02 and ID-RCB number: 2020-A00398-31).  
It is conducted notably in accordance with the Declaration of  
Helsinki and General Data Protection Regulation (GDPR).

Study data and finding will be published in peer-reviewed  
medical journals. We plan to present the study and all data at 
national congresses and conferences.

Trial status
Participant recruitment is expected to begin in October 2020  
and to finish in October 2023. The approved protocol is  
version 02, 24/03/2020.

Conclusion
The XENOBREAST study a feasibility pilot trial that will  
allow us to estimate the success rate of xenografts and to  
estimate PDX drift by comparing the histomolecular profile  
of the PDX to that of the tumour. In perspective, the generation 
of PDX from rare and chemo-resistant tumours would allow 
for testing new treatments before their administration in vivo.  
In the long term, the establishment of PDX from primary  
mammary tumours or after neoadjuvant treatment would allow 
a better understanding of the therapeutic response. Moreover, it  
could be a great model to explore tumour evolution patterns  
during metastatic progression and to observe tumour resistance 
mechanisms in non-metastatic tumours.

Data availability
No data are associated with this article.
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In this protocol, the investigators aim to establish PDXs from the more aggressive subtypes of 
breast cancer, TNBC and Luminal B for future use in translational research. 
 
Overall, the protocol for the XENOBREAST study is clearly described.  However, some edits and 
inclusion of suggested literature below should be included.

The abstract and the introduction makes a statement that "Most of the available PDX, derived 
from breast cancer, were generated from metastatic tumours." - This is not accurate. Indeed, 
most of the commonly breast cancer cells lines established few decades ago were from 
metastases (mainly pleural effusion).  In contrast, PDXs and organoids, which have been 
xenotransplated into mice and recapitulate the primary tumors,  are more commonly 
derived from primary breast cancer tissue (Bruna et al. (20161), DeRose et al. (20112), Sachs 
et al. (20183), Rosenbluth et al. (20204)). Also see the following link. This statement needs to 
be corrected and to cite this relevant literature. 
 

○

The involvement of the company XenTech, who already have established breast cancer 
xenografts, needs to be clarified. - Is the company only providing a service or will maintain, 
use and sell those established xenografts?  If commercial rights are involved in favor of 
XenTech, it is important to state that patients will be made aware during consent. 
 

○

The choice of into the inter-scapular region or into the renal capsule as the injection sites 
are unusual (not orthotopic) for breast cancer. - PDXs have been shown to undergo mouse-
specific tumor evolution (Ben-David et al. (20175)), which should be noted and cited in this 
manuscript. The environment where PDXs are established will also have an impact on the 
molecular profile of the tumor, thus the choice to avoid the mammary gland to establish 
PDXs in this study needs to be clearly explained and justified. 
 

○

Moreover, it is not clear if estrogen pellets (not in the feed) will be implanted in the mice for 
the establishment and maintenance of luminal B PDXs. 
 

○

Considering the above, why is not the design considering cryopreservation of tumor pieces 
to store alongside the injection of some pieces into mice?  This will allow the option to 
implant the PDXs in the mammary glands if the investigators find that the inter-scapular 
region and the renal capsule sites cause genetic/molecular drift in the established PDXs 
compared to the original tissue and during PDX passage (F0-F3).

○
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expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 14 Jun 2021
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Thank you for your report and comments. 
 
The abstract and the introduction make a statement that "Most of the available PDX, 
derived from breast cancer, were generated from metastatic tumours." - This is not 
accurate. Indeed, most of the commonly breast cancer cells lines established few decades 
ago were from metastases (mainly pleural effusion).  In contrast, PDXs and organoids, 
which have been xenotransplanted into mice and recapitulate the primary tumors,  are 
more commonly derived from primary breast cancer tissue (Bruna et al. (2016), DeRose et 
al. (2011), Sachs et al. (2018), Rosenbluth et al. (2020)). Also see the following link. This 
statement needs to be corrected and to cite this relevant literature. 
Response: The statement has been modified and relevant literature is cited in the 
introduction. 
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 The involvement of the company XenTech, who already have established breast cancer 
xenografts, needs to be clarified. - Is the company only providing a service or will maintain, 
use and sell those established xenografts?  If commercial rights are involved in favor of 
XenTech, it is important to state that patients will be made aware during consent. 
Response: XenTech may commercialize the product of its research (this sentence is 
present in the consent). And patients will be made aware during consent. 
We added a sentence in the “Recruitment and consent” paragraph: “XenTech may 
commercialize the product of its research, and patients will be made aware during 
consent.” 
  
 
 
The choice of into the inter-scapular region or into the renal capsule as the injection sites 
are unusual (not orthotopic) for breast cancer. - PDXs have been shown to undergo mouse-
specific tumor evolution (Ben-David et al. (20175)), which should be noted and cited in this 
manuscript. The environment where PDXs are established will also have an impact on the 
molecular profile of the tumor, thus the choice to avoid the mammary gland to establish 
PDXs in this study needs to be clearly explained and justified. 
Response: For breast cancer PDXs, the placement in the interscapular region is a 
choice made by Xentech when it began generating breast cancer PDXs. This implant 
site allows easy access to a well vascularized region with tissue that in female mice is 
in continuity with the mammary gland. We added a sentence in the “PDX generation” 
paragraph. 
 
 
  
Moreover, it is not clear if estrogen pellets (not in the feed) will be implanted in the mice for 
the establishment and maintenance of luminal B PDXs. 
Response: As mentioned in the manuscript, for the ER+ PDX models, mice will receive 
17β-estradiol supplementation in the drinking water, useful for the establishment and 
the maintenance of these models 
 
Considering the above, why is not the design considering cryopreservation of tumor pieces 
to store alongside the injection of some pieces into mice?  This will allow the option to 
implant the PDXs in the mammary glands if the investigators find that the inter-scapular 
region and the renal capsule sites cause genetic/molecular drift in the established PDXs 
compared to the original tissue and during PDX passage (F0-F3). 
Response: As we wrote in the manuscript, “a part is grafted to a new set of mice; a 
second part is fixed in formalin and embedded in paraffin for histological studies; a 
third part is frozen in liquid nitrogen for molecular studies, and a last part is frozen in 
a 10% DMSO solution to generate a viable tissue stock.” 
Thus, we do want to have a viable tissue stock. However, because the surgical 
specimen will be limited we are not sure that we will have enough material to 
cryopreserve a part of the tumors.  

 
Page 11 of 15

F1000Research 2021, 9:1219 Last updated: 05 JUL 2021



Competing Interests: No competing interests were disclosed.

Reviewer Report 12 March 2021

https://doi.org/10.5256/f1000research.54662.r81197

© 2021 Finlay-Schultz J. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Jessica Finlay-Schultz   
Department of Pathology, University of Colorado Anschutz Medical Campus, Aurora, Colorado, 
80309, USA 

I have no further comments.
 
Is the rationale for, and objectives of, the study clearly described?
Not applicable

Is the study design appropriate for the research question?
Not applicable

Are sufficient details of the methods provided to allow replication by others?
Not applicable

Are the datasets clearly presented in a useable and accessible format?
Not applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: My expertise is in the establishment and propagation of breast cancer PDX 
models, primarily from hormone receptor positive tumors. My area of research includes estrogen 
and progesterone receptor signaling, crosstalk, and transcriptional regulation in breast cancer 
models, including PDX and cell lines derived from primary tissue and PDX models.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Version 1

Reviewer Report 26 January 2021

 
Page 12 of 15

F1000Research 2021, 9:1219 Last updated: 05 JUL 2021

https://doi.org/10.5256/f1000research.54662.r81197
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-7855-9870


https://doi.org/10.5256/f1000research.29677.r76613

© 2021 Finlay-Schultz J. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
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Jessica Finlay-Schultz   
Department of Pathology, University of Colorado Anschutz Medical Campus, Aurora, Colorado, 
80309, USA 

In this manuscript, Veyssière et al. outline a study protocol for generation of PDX models from 
patient tumors of the triple negative or luminal B molecular subtypes. The overall study metrics 
and patient enrollment numbers appear sound, though the methods are light on experimental 
details. The writing is clear and concise, though the phrase “primitive mammary tumours” should 
be replaced with “primary mammary tumours” in the Abstract. While I understand that the 
authors will be using a private company to generate these PDX models, some details of their 
generation should be included, and the group would benefit from reviewing additional 
established PDX generation protocols.

Kabos et al. (PMID 22821401)1 have established that supplementation with 17β-estradiol is 
useful for the establishment of ER+ PDX models. Is there a plan for hormone 
supplementation for the Luminal B portion of this study? 
 

1. 

In addition, breast cancer PDX models are often placed into the #4 mammary fat pad of 
these animals. Is there a specific reason behind avoiding this placement in this study? 
 

2. 

Will there be the use of an extracellular matrix for implantation of the primary tumor? While 
ECM use tends to increase xenograft take rates, there have been historical links between 
some ECM producers and the propagation of LDEV (Lactate Dehydrogenase Elevating Virus) 
with tumor tissues. 
 

3. 

Review and citation of Dobrolecki et al (PMID 28025748)2 will help answer some major 
questions in the breast tumor PDX field, and this should be referenced in your study, as it is 
a comprehensive review of the majority of well-established breast tumor PDX banks. 
 

4. 

Please include that the primary molecule that differs between Luminal A and Luminal B 
tumors is Ki67. While Luminal B tumors may often exhibit lower HR expression, it is not the 
main factor used to classify these tumors.

5. 
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Yes
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Thank you for taking the time to review our manuscript. We appreciate your helpful 
comments. 
 
1) Kabos et al. (PMID 22821401)1 have established that supplementation with 17β-estradiol 
is useful for the establishment of ER+ PDX models. Is there a plan for hormone 
supplementation for the Luminal B portion of this study? 
 
All the ER+ PDX models are established in mice receiving 17β-estradiol 
supplementation in the drinking water. A sentence has been added in our manuscript. 
 
 
2) In addition, breast cancer PDX models are often placed into the #4 mammary fat pad of 
these animals. Is there a specific reason behind avoiding this placement in this study? 
 
For breast cancer PDXs, the placement in the interscapular region is a choice made by 
Xentech when it began generating breast cancer PDXs. This implant site allows easy 
access to a well vascularized region with tissue that in female mice is in continuity 
with the mammary gland. 
 
 
3) Will there be the use of an extracellular matrix for implantation of the primary tumor? 
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While ECM use tends to increase xenograft take rates, there have been historical links 
between some ECM producers and the propagation of LDEV (Lactate Dehydrogenase 
Elevating Virus) with tumor tissues.  
 
We do not foresee the use of any matrix during the first implantation, only tumor 
fragments will be implanted. 
 
4) Review and citation of Dobrolecki et al (PMID 28025748)2 will help answer some major 
questions in the breast tumor PDX field, and this should be referenced in your study, as it is 
a comprehensive review of the majority of well-established breast tumor PDX banks. 
 
Dobrolecki et al. has been added to references. 
 
 
5) Please include that the primary molecule that differs between Luminal A and Luminal B 
tumors is Ki67. While Luminal B tumors may often exhibit lower HR expression, it is not the 
main factor used to classify these tumors. 
 
Precisions have been added in the article.  
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