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Primary acute myeloid leukemia cells preferentially home and engraft in MSOD-
B hOss.a, Experimental scheme of AML patient sample transplantation. b,
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Representative histological images of Mayer’s Haematoxylin and Eosin (H&E)
and Masson’s trichrome staining of the sections from AML-engrafted hOss. BM
(bone marrow), B (bone). Scale bar = 250μm (whole section) and 50μm (zoomed
areas). c, Percentage of hCD45+ leukemic cells in mouse bones (MB) of NSG
mice not bearing hOss (MB no hOss, intravenous injection), in MB (hOss) and
hOss at 24 weeks post-intra-ossicle transplantation. n = 11 NSG mice for
intravenous transplantation; n = 2-4 biological replicates per AML patient
sample for intra-ossicle transplantation, 10 AML patient samples in total.
Statistical values were determined by Friedman’s test followed by Dunn’s post-
hoc test, *p + (terracotta) AML cells within hOss at 24-week post intra-ossicle
transplantation. Scale bar = 50μm. e, Percentage of hCD45+ AML cells in MB
and hOss at 24-week post-intravenous transplantation. n = 1-4 biological
replicates per AML sample, 5 AML samples in total. Statistical values were
determined by t test. f-g, Percentage of CD19+ B and CD3+ T cells (f), CD13+,
CD33+ myeloid cells and CD34+, CD34+CD117+ (g) cells out of human CD45+

AML cells in patient (PAT) initial samples and hOss at 24-week post-intra-
ossicle transplantation. n = 2–4 biological replicates per AML sample, 8 AML-
engrafted samples in total. Statistical values were determined by paired t test.
Credit: Science Translational Medicine (2022). DOI:
10.1126/scitranslmed.abm6391

Researchers at Lund University have generated human mini bones in the
lab which mirror the composition and function of human bone. The
results published in Science Translational Medicine detail this step toward
the future development of patient-tailored, personalized models of bone
cancers and tumors. 

On average, the adult body consists of 206 bones. Housed in the center
of each, is bone marrow, the spongy substance which manufactures stem
cells and other substances needed to produce a variety of blood cells.
This microenvironment serves a vital purpose, supporting blood
production throughout our lifetime. While a perfect place for blood cells
to grow and mature, it can also become a hotspot for blood disorders like
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leukemia to form and other cancers, such as prostate or breast cancer, to
metastasize or spread in their later stages. 

Today, several treatment options are available to help patients to combat
these conditions, though how a patient responds to treatment tends to
vary greatly. Thus, new innovative therapies which are tailored to the
individual and target the right treatments, to the right patients, at the
right time are needed going forward. Key to bringing these treatment
options into the 21st century are personalized models of cancer which
reflect each patient's condition. 

"Currently, studying the processes of bone and blood cell formation in
the human body and various cancers developing in bone is a real
challenge. Existing models are mainly in mice and do not fully reflect
the human condition. This impairs what we can learn about these
diseases and limits the development of efficient therapies," says Paul
Bourgine, Assistant Professor and Wallenberg Center for Molecular
Medicine Fellow. 

For that reason, he and his research team within the Laboratory of Bone
Organ Modeling and Regeneration have set to work to develop a
preclinical tool to model bone-developing tumors using a patient's cells.
Their latest study propels their research forward, detailing how they have
generated human ossicles or mini bones in the lab, which mirror the
composition and function of human bone. 

"We provide a new, robust tool which can be used to study bone and
bone marrow formation and also investigate the development of bone-
developing cancers, such as leukemia or even solid tumors that
ultimately metastasize to bones," says Paul Bourgine. 

The team of scientists, including first-author of the study, Dr. Ani
Grigoryan, genetically engineered mesenchymal stem cells—adult stem
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cells isolated from different sources, including bone marrow, that can
become other types of cells—and guided them to follow a developmental
program like the embryonic process through which our bones naturally
form. 

These cells were then implanted into mice models, which led to the
formation of mature mini-bones and bone marrow tissues. Later, these
same stem cells were found in the generated mini-bones where they had
differentiated into several types of cells critical to support the growth
and development of both healthy human cells and cancer cells. 

"In the short term, this will be extremely valuable to understand the
interactions between human cancer cells and their microenvironment and
how cancer cells modify this environment to favor their survival and
progression. Answering these questions will be key to developing and
testing new therapeutics. Ultimately, we trust that the human mini-bone
technology can be used in the future as an advanced drug-screening
platform," says Paul Bourgine. 

New research is already underway where Paul Bourgine and his team are
using this technology to develop a personalized approach to the study
and treatment of bone-developing tumors by generating these mini bones
from a patient's own cells. 

  More information: Ani Grigoryan et al, Engineering human mini-
bones for the standardized modeling of healthy hematopoiesis, leukemia,
and solid tumor metastasis, Science Translational Medicine (2022). DOI:
10.1126/scitranslmed.abm6391. pubmed.ncbi.nlm.nih.gov/36223446/
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