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Abstract
The role of cancer stem cells in neoplastic heterogeneity and tumorigenesis has received renewed attention in 

recent years. It has been reported that people who have bone marrow transplants are more likely to get cancer in 
the future; typically hematological tumors, but solid neoplasms, some of which are donor-derived, may also arise. 
The ability of multipotent bone marrow-derived cells to migrate to various organs and differentiate into various 
histological lineages has also been well documented. Using fluorescently tagged bone marrow cells from male 
p53 null mice to transplant them into female wild-type counterparts, the current study presents an experimental 
syngeneic transplantation model. We demonstrated that multipotent cancer-prone stem cells can reside in the bone 
marrow and are transplantable by demonstrating that transplanted non-neoplastic mutant bone marrow cells can 
induce distinct histogenesis tumors, such as thymic lymphomas, sarcomas, and carcinomas.
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Introduction
According to the National Cancer Institute at the National Institutes 

of Health, a bone marrow transplant is a procedure that restores stem 
cells that have been destroyed by chemotherapy and/or radiotherapy 
[1]. Before transplantation, these treatments typically significantly alter 
the immune system of the recipient. Patients with severe hematological 
diseases, such as certain forms of aplastic anemia and hematological 
malignancies, are more likely to develop a second malignancy, typically 
of hematological origin, after bone marrow transplantation [2]. In 
addition, these patients are more likely than the general population 
to develop solid tumors by two to three times being this auxiliary 
malignant growth one of the most widely recognized reason for death. 
Patients who have received an organ transplant also have a higher 
cumulative risk of developing de novo solid neoplasms [3]. Curiously, 
a few gatherings have revealed that a portion of these optional created 
hematological and strong cancers are giver inferred A few examinations 
utilizing murine models have uncovered the limit of relocated bone 
marrow cells to populate various organs, like lung, bosom or gastric 
mucosa, however concentrates on managing bone marrow determined 
disease transplantation as far as anyone is concerned have not been 
accounted [4]. 

Method
We hypothesized that irradiation of syngeneic p53 wild-type mice 

would be sufficient to generate donor-derived tumors in the recipients 
by transplanting mutant stem cells from bone marrow samples of young 
p53/ mice prior to tumor development. All recipients of engrafted mice 
developed donor-derived tumors at the expected rates, as the current 
study demonstrates. In addition, we report that after carcinogen 
induction, the donor-derived tumors matched not only expected 
hematological malignancies like thymic lymphoma but also soft tissue 
sarcomas and carcinomas like invasive bladder cancer. We conclude 
that bone marrow cancer stem cells are multipotent and capable of 
generating tumors with distinct histological subtypes, and that cancer 
is a disease caused by transformed stem cells [5].

As previously described, bone marrow was taken from GFP/p53/
male mice that were 5, 6 weeks old. shortly, muscle was separated 
and long bones from both legs were dissected. Using a 26 G needle, 
bone marrow was infused with cold 5% FBS-1XPBS and collected in 

a sterile tissue culture plate. Using a Falcon 40 m cell strainer, tissue 
was mechanically dissected [6]. A solution containing 2  107 cells/ml 
was obtained by lysing red blood cells and counting bone marrow cells 
with a CountessTM automated cell counter Thermo Fisher Scientific, 
Waltham, MA. In equal, 5 to about a month and a half old female wild-
type mice (n = =15) were submitted to sub-deadly all out body light 
utilizing a Cesium-137 based gamma-beam irradiator J.L. Shepherd 
and Partners, San Fernando, CA with a portion pace of 1.28 Gy 128 
Rad/min, trailed by single tail vein infusion of 2 × 106 entire bone 
marrow cells from syngeneic guys 3 h after light [7]. 

Result
During the seven days following the TBI, neomycin at a 

concentration of 2 g/L was administered via drinking water; additionally, 
weight loss and the development of tumors in the mice were checked 
every two days. When a visible tumor measured 1.5 cm in diameter or 
when their body condition deteriorated, mice were sacrificed [8]. For 
further histological and molecular analysis, all tissues were collected 
and preserved either as fresh frozen samples embedded in OCT or as 
paraffin-embedded (FFPE) samples fixed in 10% buffered formalin. 
Lastly, X and Y chromosome fluorescence in situ hybridization (FISH) 
analyses revealed the presence of tumors, such as the thymic lymphoma, 
were made up of cells that had a nuclear signal from the Y chromosome, 
which showed more about where the donors came from. Interestingly 
[9], a heterozygous genotype was produced by DNA extraction from 
GFP-expressing tumors, probably as a result of the mixture of tumor 
and host cells in the specimen. Evidence that multipotent stem cells 
can reside in the bone marrow and are transplantable is provided by the 
reported findings, which confirm that p53/transformed bone marrow 
cells can populate various tissues and generate tumors from various 
embryonic layers [10].
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Discussion 
The syngeneic mouse model used in this experiment demonstrates 

that cancer is a disease that can be transplanted and that transformed 
bone marrow cells can populate various organ sites where they can 
differentiate into distinct cell types [11]. The clinical phenomenon 
of donor-derived secondary neoplasms in humans following bone 
marrow transplantation is supported and certainly clarified by these 
findings taken together. In addition, we demonstrate that cancer stem 
cells begin in the bone marrow and appear to be undifferentiated 
until they migrate to specific organs and populate those organs, 
where they produce differentiated offspring that develop into tumors 
of various histogenesis, including hematological, mesenchymal, and 
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