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Supplement Aims and Scope

This supplement is intended to focus on animal models
of cancer biology. Growing human tumors in nude mice,
engineering and studying syngeneic animal tumors,
perspectives on animal models, and large animal endogenous
tumor models are included within the supplement’s scope.

Cancer Growth and Metastasis aims to provide researchers
working in this complex, quickly developing field with
online, open access to scholarly articles on the growth and
metastasis of cancer. In a field where the literature is ever-
expanding, researchers increasingly need access to up-to-
date, high quality scholarly articles on areas of specific
contemporary interest. This supplement aims to address
this by presenting high-quality articles that allow readers
to distinguish the signal from the noise. The editor in chief

nimal models are valuable tools for studying the biol-

ogy and genetics of human cancers as well as for pre-

clinical investigation of anti-cancer therapeutics and
cancer prevention. Various animal models have been gener-
ated by genetic engineering, graft transplantation, and viral/
physical/chemical induction. Accumulating data from stud-
ies using those models have enabled us to gain insight into
the genetic mechanisms underlying malignant transformation
and cancer progression. Studies from animal models of cancer
have been utilized for preclinical investigation of therapeutic
efficacy and toxicity of chemicals and biologicals. Tremen-
dous advances have been made in the generation of animal
models of cancer, which have become increasingly sophisti-
cated by application of new technologies and integration of
clinical information from patients. The goals are to faithfully

hopes that through this effort, practitioners and researchers
will be aided in finding answers to some of the most complex
and pressing issues of our time.

Articles should focus on animal models of cancer biology

and may include the following topics:

= Growing human tumors in nude mice: methodology,
advantages, cautions

* Engineering and studying syngeneic animal tumors

= Perspectives on animal models

= Large animal endogenous tumor models.

At the discretion of the guest editors other articles on other
relevant topics within the scope of the supplement may be
included.

recapitulate the human malignant diseases in the animal
models and apply them as preclinical tools, with the hope of
successfully translating the basic knowledge into treatment
and prevention of cancer in humans.

The mouse has been the traditional animal model for
basic and preclinical studies of cancer, and other organisms
including zebrafish play important and complimentary roles
as models of cancer research. Genetically engineered mouse
and zebrafish models of cancer have been generated by a vari-
ety of interventions such as chemical or physical mutagenesis,
viral infection, insertion of transgenes, homologous recombi-
nation, and the recently developed gene edition. Studies from
the genetically engineered models and xenograft models have
led to discovery of the molecular basis of tumor initiation,
growth, and metastasis, as well as being utilized for anti-cancer
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drug discovery and testing. There are numerous publications
of research studies regarding generation of animal models of
cancer and their pre-clinical applications. A few recently pub-
lished review articles are cited here for reference.!~

For this supplementary issue, we invited investigators
with expertise in various specific areas to contribute articles
that focus on cancer biology and genetics using animal
models. Several articles focus on mouse models of different
types of cancer including pancreatic cancer, melanoma, ovar-
ian cancer, esophageal cancer, and skin cancer. Using a mouse
orthotopic model, Padavano et al applied homologous recom-
bination to disrupt the oncogenic K-RAS in a human pan-
creatic adenocarcinoma cell line and examined cancer growth
and invasion.® These data demonstrate that pancreatic cancer
cells with disrupted mutant K~-RAS exhibited reduced tumor
growth and metastasis, and RhoA and RalA GTPase down-
stream of mutant K-RAS are involved in controlling cancer
cells migration and invasion. For in vivoe studies of melanoma,
Kuzu et al described a variety of animal models such as geneti-
cally engineered mice, patient-derived tumor xenografts, and
a topically inducible BRAF mouse model.” In addition, the
authors compared the advantages and limitations of these var-
ious models, and discussed how development of those models
may help improve prediction of investigational drugs for ther-
apeutic efficacy in patients with melanoma. Bobbs et al pro-
vided an overview on the utility of patient-derived xenograft
and genetically engineered mouse models for recapitulating
different aspects of ovarian cancer and therapeutic testing.®
Similarly, Tetreault described tumor xenograft in mice and
genetically engineered mice for studying esophageal squa-
mous cell carcinoma and adenocarcinoma.’

Several articles in this supplementary issue illustrate
the utility of animal models for studying other aspects of
cancer and therapy. In a mouse model of colorectal cancer,
LeGendre-McGhee et al conducted a time-serial assessment of
drug combination interventions using optical coherence tomog-
raphy (OCT).1? They demonstrated the feasibility and valid-
ity of OCT as a minimally invasive modality for monitoring
tumor development and therapeutic efficacy in mouse models of
colorectal cancer. Nowotarski et al described mouse models of
non-melanoma skin cancer induced by chemicals or ultraviolet
B radiation.!! Based on studies in mice with genetic alteration
of epidermal polyamines, they discussed the important roles of
dysregulated polyamines in tumor promotion and the survival
pathways in epithelia. Animal models of cancer-induced bone
pain and the mechanistic insights gained from these models are
being reviewed by Slosky et al.!? They discussed the utility of
such models to understand the neuromuscular profile of cancer
pain for the goal of developing effective therapeutics for cancer-
induced bone pain. Finally, the capability of the genetic mouse
models of cancers to recapitulate human tumors by manipula-
tions of single gene versus multiple genes commonly involved

in malignancies is reviewed by Lehman and Stairs.!3

Animal models of cancer biology are becoming more
sophisticated by application of new technology, and they play
ever increasingly important roles in mechanistic studies and
pre-clinical research. Modeling animals is essential for inves-
tigation of not only tumor growth and metastasis, but also
tumor-associated inflammation and microenvironment, cancer
stem cells, tumor heterogeneity, and therapeutic resistance.
'The recently developed CRISPR-Cas9 system for editing the
genomes of model animals as well as cell lines for animal xeno-
graft models is expected to facilitate recapitulation of human
malignancies. Animal models, particularly zebrafish, that
enable high-throughput screening for drug discovery, drug
validation, and developmental toxicity will play a unique role
in pre-clinical oncology. Furthermore, application of patient-
derived tumor xenograft in animal models is expected to help
personalize treatment using chemo- and targeted therapeutics.
'The recently introduced Nonobese Diabetic Severe Combined
ImmunoDeficient Gamma (NSG™) mice will provide the
platforms for patient-derived xenograft to develop immuno-
therapeutics for patients with malignant diseases.

Translating animal models of cancer in combination
with molecular tumor profiling and developing clinically use-
ful targeted therapeutics are expected to produce a positive
impact towards the goal of precision treatment that is per-
sonalized for patients with malignant diseases. This supple-
mentary issue, Animal Models of Cancer Biology, is intended
to provide new insights and updated information on the use
of animal models for studying different aspects of malignant
diseases. We hope it will stimulate discussion and collabo-
ration among scientists, clinicians, and health care providers
for the goal of understanding the mechanisms of malignant
neoplasia and translating the knowledge into advancement
of care for patients with cancer. On behalf of the editorial
office of Cancer Growth and Metastasis, we wish to express our
sincere gratitude to the reviewers for their time and efforts
on the manuscripts in this supplementary issue. Their criti-
cal comments are greatly appreciated, and their constructive
suggestions have helped assure and improve the quality of the
manuscripts.

REFERENCES

1. Lunardi A, Nardella C, Clohessy JG, Pandolfi PP. Of model pets and cancer
models: An introduction to mouse models of cancer. Cold Spring Harbor Protocols.
2014;17-31.

2. Liu S, Leach SD. Zebrafish models for cancer. Annual Review of Pathology:
Mechanisms of Disease. 2011;6:71-39.

3. Yee NS. Zebrafish as a biological system for identifying and validating thera-
peutic targets and compounds. In Drug Discovery in Pancreatic Cancer. Edited by
H. Han, P. Grippo. 2010; pp.95-112, Springer, New York.

4. Bock BC, Stein U, Schmitt CA, Augustin HG. Mouse models of human cancer.
Cancer Research. 2014;74:1-5.

5. Yen], White RM, Stemple DL. Zebrafish models of cancer: progress and future
challenges. Current Opinion in Genetics & Development. 2014;24:38-45.

6. Padavano J, Henkhaus RS, Chen H, Skovan BA, Cui H, Ignatenko NA. Mutant
K-RAS promotes invasion and metastasis in pancreatic cancer through GTPase
signaling pathways. Cancer Growth and Metastasis. 2015;8(51):95-113.

7. Kuzu OF, Nguyen FD, Noory MA, Sharma A. Current state of animal (mouse)
modeling in melanoma research. Cancer Growth and Metastasis. 2015;8(51):81-94.

116 l CANCER GROWTH AND METASTASIS 2015:8(S1)


http://www.la-press.com/cancer-growth-and-metastasis-journal-j122
http://www.la-press.com

£

Cancer Growth and Metastasis

8

9.

10.

. Bobbs AS, Cole JM, Cowden Dahl KD. Emerging and evolving ovarian cancer
animal models. Cancer Growth and Metastasis. 2015;8(S1):29-36.

Tetreault M-P. Esophageal cancer: insights from mouse models. Cancer Growth
and Metastasis. 2015;8(S1):37-46.

LeGendre-McGhee S, Rice PS, Wall A, et al. Time-serial assessment of drug
combination interventions in a mouse model of colorectal carcinogenesis using
optical coherence tomography. Cancer Growth and Metastasis. 2015;8(S1):63-80.

Lead Guest Editor Dr. Nelson S. Yee

Dr. Nelson S. Yee is an Assistant Professor of Medicine in Hematology-
Oncology at Pennsylvania State University. He completed his MD and PhD
at Cornell University and Memorial Sloan-Kettering Cancer Center, and he

11.

12.

13.

Nowotarski SL, Feith DJ, Shantz LM. Skin carcinogenesis studies using mouse
models with altered polyamines. Cancer Growth and Metastasis. 2015;8(51):17-27.
Slosky LM, Largent-Milnes TM, Vanderah TW. Use of animal models in
understanding cancer-induced bone pain. Cancer Growth and Metastasis. 2015;
8(S1):47-62.

Lehman HL, Stairs DB. Single and multiple gene manipulations in mouse mod-
els of human cancer. Cancer Growth and Metastasis. 2015;8(S1):1-15.

i "’s&

has previously worked at University of Pennsylvania and University of lowa.

He now works primarily on ion channels in cancer using zebrafish and mouse
models as well as developing therapeutics and biomarkers in patients with

nyee@hmc.psu.edu

http://www.pennstatehershey.org/
findaprovider/provider/2270

malignant diseases. Dr. Yee is the author or co-author of 40 published papers
and has presented at 30 conferences, and holds editorial appointments at

Clinical Cancer Drugs, Molecular & Cellular Oncology, Annals of Hematology &

Oncology, Biomarkers & Diagnosis, International Scholarly Research Notices,
Cloning & Transgenesis, Advances in Biology, and Genetic Disorders & Gene

Therapy.

Guest Editors

DR. NATALIA IGNATENKO

Dr. Natalia Ignatenko is an Associate Professor of Cellular and Molecular Medicine
at the University of Arizona. She completed her PhD at RE Kavetsky Institute
of Experimental Pathology, Oncology and Radiobiology, National Academy of
Sciences of Ukraine, Kiev, Ukraine (formerly RE Kavetsky Institute of Oncology
Problems, Academy of Science of the USSR). She now works primarily in colorectal
cancer research. Dr. Ignatenko is the author or co-author of 45 published papers
and has presented at 28 conferences, and holds editorial appointment at Journal

of Carcinogenesis.

DR. NIKLAS FINNBERG

Dr. Niklas Finnberg is an Assistant Research Professor at Fox Chase Cancer
Institute, Philadelphia, PA. He completed his PhD at the Karolinska Institutet,
Stockholm, Sweden and has previously worked at the University of Pennsylvania
and Penn State University. He now works primarily in the field DNA damage
signaling, cancer stem cell biology and cancer cell metabolism. Dr. Finnberg is the
author or co-author of 31 published papers and has presented at 15 conferences,
and holds editorial appointments at the distinguished scientific journals of Cancer

Biology & Therapy and Molecular & Cellular Oncology.

nai@email.arizona.edu
http://azcc.arizona.edu/profile/natalia-ignatenko

niklas.finnberg@fccc.edu

CANCER GROWTH AND METASTASIS 2015:8(S1) l 117


http://www.la-press.com/cancer-growth-and-metastasis-journal-j122
http://www.la-press.com
mailto:nyee@hmc.psu.edu
http://www.pennstatehershey.org/findaprovider/provider/2270
http://www.pennstatehershey.org/findaprovider/provider/2270
mailto:nai@email.arizona.edu
http://azcc.arizona.edu/profile/natalia-ignatenko
mailto:niklas.finnberg@fccc.edu

Yee et al

L\

DR. NIKKI LEE

Dr. Nikki Lee is an Assistant Professor at The University of Hong Kong. She
completed her PhD at The University of Hong Kong. She now works primarily in
biomedical research particular in the field of liver and esophageal cancers. Dr. Lee
is the author or co-author of more than 80 published papers and has presented
at 15 conferences.

DR. DOUGLAS STAIRS

Dr. Douglas Stairs is an Assistant Professor of Pathology, Pharmacology, and
Biochemistry & Molecular Biology at Pennsylvania State University. He completed
his PhD at the University of Pennsylvania. He now works primarily in esophageal
cancer. Dr. Stairs is the author or co-author of 23 published papers.

SUPPLEMENT TITLE: Animal Models of Cancer Biology

nikkilee@hku.hk
http://hub.hku.hk/cris/rp/rp00263

dbs18@psu.edu
https://profiles.psu.edu/profiles/display/112870

CITATION: Yee et al. Animal Models of Cancer Biology. Cancer Growth and Metastasis 2015:8(S1) 115-118 doi:10.4137/CGM.S37907

TYPE: Editorial
FUNDING: Authors disclose no external funding sources.
COMPETING INTERESTS: Authors disclose no potential conflicts of interest.

COPYRIGHT: © the authors, publisher and licensee Libertas Academica Limited. This is an open-access article distributed under the terms of the Creative Commons

CC-BY-NC3.0 License.
CORRESPONDENCE: nyee@hmc.psu.edu

All authors have provided signed confirmation of their compliance with ethical and legal obligations including (but not limited to) use of any copyrighted material,

compliance with ICMJE authorship and competing interests disclosure guidelines.

118 l CANCER GROWTH AND METASTASIS 2015:8(S1)


http://www.la-press.com/cancer-growth-and-metastasis-journal-j122
http://www.la-press.com
mailto:nikkilee@hku.hk
http://hub.hku.hk/cris/rp/rp00263
mailto:dbs18@psu.edu
https://profiles.psu.edu/profiles/display/112870
http://dx.doi.org/10.4137/CGM.S37907
http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
mailto:nyee@hmc.psu.edu

