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ÅThe Reagan Lab & Multiple Myeloma (MM) 

ÅWhat is Cancer and Myeloma, specifically? 

ÅWhat is Bone Marrow Adipose Tissue? 

ÅWhy do we Need New Models of Cancer? 

ÅHow can we develop Novel, Tissue-
Engineered  Models of Cancer and Bone 
Marrow Adipose? 
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What is the Reagan Laboratory? 
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Goal: Perform Translational and Basic Research to Cure or  
Decrease Burden of MM and Osteolytic Cancers 
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Cancer is a group of diseases involving abnormal cell growth with 
the potential to invade or spread to other parts of the body. 

What is Cancer? 

http:// www.cpm10.com/watch?key=7a3be9fd831838b825cab2564ac43288 
https:// www.lls.org/http%3A/llsorg.prod.acquia-sites.com/facts-and-statistics/facts-and-statistics-overview/facts-and-statistics 



What are Plasma Blood Cells?  

https://commons.wikimedia.org/wiki/File:Tumor_Mesothelioma2.JPG 



https://www.themmrf.org 

What is Multiple Myeloma? 



Facts and Figures for Multiple Myeloma 

ÅCancer of the plasma cell, abnormal antibody production, thickening 
of blood, renal dysfunction, hypercalcemia  
 

ÅSecond most prevalent blood cancer 
 

Å>26,000 new cases and 11,240 deaths in 2015 (USA) 
 

ÅMGUS ǇǊŜŎǳǊǎƻǊ Ҧ {ƳƻƭŘŜǊƛƴƎ  Ҧ aa Ҧ wŜƭŀǇǎŜŘ wŜŦǊŀŎǘƻǊȅ Ҧ PCL 
 

ÅDriven by numerous oncogenes (KRAS, NRAS, P53, DIS3, FAM46C, 
BRAF, TRAF3, PRDM1, CYLD, RB1, ACTG1) 
 

ÅWidespread genetic heterogeneity, clonal evolution, CTC & CSCs 
 

ÅUntreated: survival ~7 months. Treated: median survival: 4-5 years.  



Cancer in the Bone Marrow Niche! 

McDonald and Reagan, 2017 



MM Causes Extensive Osteolysis, Disrupts Bone 
Homeostasis 

ÅMM growth leads to Osteolytic Bone 
Disease: nerve compression, fracture, 
pain, hypercalcemia, impaired 
immune function. 

 

ÅAnti-resoptives (bisphosphonates) are 
standard of care for cancer-induced 
bone disease. Target osteoclasts to 
prevent further loss, but skeletal-
related events still occur. 

 

ÅBone anabolic drugs target osteoblasts 
in osteoporosis and offer a novel 
opportunity to build new bone. 

BM Smear 

http://pathologyoutlines.com/topic/bonemyeloma.html 

Osteolysis 



Å https://www.lls.org/http%3A/llsorg.prod.acquia-sites.com/facts-and-statistics/facts-and-statistics-overview/facts-and-statistics 

There is hope! But better treatments are needed.. 

Current Treatments: 
Stem Cell Transplantation 
Proteasome inhibitors 
anti-CD138 and anti-CD38 Abs 
Steroids 
Immunomodulatory drugs (IMiDs) 
Chemotherapy (Melphalan) 
 
Bone-targeting Antibodies 
Anti-Activing 
Anti-Sclerostin 
Anti-RANKL 
 
Leads us to cancer research.. 
 
 



Painful osteolysis is found in murine models and human 
patients (microCT/X-ray) and often correlates with death. 

Ghobrial et al; 
Blood. Jul 5, 
2012; 120(1): 
20ς30. 

Distal Femurs Osteolysis  
38 days of MM (MM1S) 
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