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Editorial
Multiple myeloma (MM) is a plasma cell dyscrasia characterized by clonal expansion of plasma 

cell within the bone marrow (BM), and is often preceded by a premalignant condition named 
gammopathy of undetermined significance (MGUS), defined by the presence of serum monoclonal 
protein <30 g/L, clonal BM plasma cells <10%, in the absence of renal failure, anemia, bone lesions, 
hypercalcemia, or amyloidosis [1]. MGUS cases may progress to MM in about 0.5% to 1% per year [1]. 
An intermediate stage between MGUS and MM exists, and it is known as smoldering MM (S-MM): 
it is characterized by the presence of serum monoclonal component ≥ 30 g/L or urinary monoclonal 
protein ≥ 500 mg per 24 h and/or clonal bone marrow plasma cells 10% to 60%. Moreover, patients 
do not present with myeloma defining events or amyloidosis. S-MM may progress to MM in about 
10% per year, in the first five years after diagnosis [1]. MM is defined by ≥ 10% or biopsy-proven 
bony or extramedullary plasmacytoma, evidence of end organ damage including hypercalcaemia, 
renal insufficiency, anaemia, bone lesions [1]. More recently, the International Myeloma Working 
Group consensus has defined as MM, also those cases where patients present with one or more 
features including clonal BM plasma cell ≥ 60%, involved/uninvolved serum free light chain ratio ≥ 
100, >1 focal lesions on MRI studies [1]. 

Despite several advances in the field of MM research, MM remains an incurable condition and 
therefore there is a need for identifying novel potential therapeutic targets.

Fan et al. [2], from K. Podar’s Group, recently described, for the first time, how JunB, a 
member of the transcription factor activator/activating protein-1 (AP-1) family, is involved in MM 
pathogenesis; and defined JunB as a promising novel therapeutic target in MM.

Specific AP-1 family members can act as either oncogenes or tumor suppressors, depending on 
tumor cell type, tumor genetic background, stage, differentiation grading and, importantly, tumor 
milieu [3-7]. For instance, the AP-1 family member JunB is a close homologue of the transcription 
factor c-Jun with tumour-suppressive function in solid tumors [8]. Nevertheless, its role in multiple 
myeloma was not known and it has been just reported by Fan et al. [2].

In this study, Authors described JunB as responsible for enhancing MM cell proliferation, 
survival, as well as drug resistance. Collectively, Fan et al. [2] findings highlight the relevance of 
JunB not only as a novel contributor to MM pathogenesis, but also provide the preclinical rationale 
for targeting JunB as novel therapeutical intervention in MM.

Authors have first documented how MM cell lines and BM patients’ derived plasma cells present 
with a significant and rapid induction of JunB when co-cultured with primary BM stromal cells, 
thus further corroborating the relevance of the BM milieu in supporting MM pathogenesis [2]. 
Indeed, the functional relevance of the BM milieu in supporting pathogenesis of several hematologic 
malignancies, including both lymphoid and myeloid neoplasms, has been widely accepted [9-21].

Of note, bioinformatics analysis also showed a significant increase of JunB going from normal 
plasma cells, to MGUS, smoldering MM (sMM)-, and MM-derived plasma cells. This led Authors 
to hypothesize that JunB may indeed crucially partecipate to MM development and pathogenesis. 
Subsequent studies were performed using JunB-silenced MM cells, demonstrating that JunB-
ablation was responsible for inhibition of MM cell proliferation and was able to reduce MM tumor 
growth in vivo [2].

Mechanistically, Authors also provided novel insights into the molecular basis explaining JunB 
role in MM cell growth. Specifically, JunB-silenced cells presented with a significant enrichment 

Michele Moschetta1, Antonio Sacco2 and Aldo M Roccaro2*
1Sara Cannon Research Institute, United Kingdom 

2Clinical Research Development and Phase I Unit, ASST Spedali Civili of Brescia, Italy



Aldo M Roccaro, et al., American Journal of Leukemia Research

Remedy Publications LLC. 2017 | Volume 1 | Issue 1 | Article 10042

for apoptotic-related pathways, after IL-6 stimulation. Some of the 
most affected genes were Caspase-3, -8, -FADD, BID, DFFB, APAF1 
and BIRC3; while JunB-knockdown led to inhibition of several pro-
survival-related pathways, including PI3K, NF-kB, JAK/STAT and 
MAPK [2].

Authors were also able to demonstrate a role of JunB in mediating 
drug resistance, a phenomenon that ultimately leads to MM disease 
relapses: specifically, by engineering MM cells to stably express an 
inducible JunB fusion protein, with the hormone-binding domain 
of the human estrogen receptor, JunB was shown to mediate drug 
resistance to both steroids and proteasome inhibition [2].

Finally, the prognostic relevance of JunB within the clinical 
setting was also evaluated with the demonstration that JunB levels 
were significantly higher at the baseline than at time of MM relapse. 
These observations led Authors to hypothesize that MM cells with 
high JunB are dependent from the microenvironment; and that once 
they become more aggressive and therefore less dependent or totally 
independent form the BM milieu, MM cells do not longer depend or 
rely on JunB [2]. This observation has important clinical implications 
for the design of future clinical trials with JunB targeting agents.

In summary, Fan et al. [2] have clarified, for the first time, 
the mechanism by which JunB acts as a crucial regulator of MM 
pathogenesis and an inducer of drug resistance. All together, these 
very interesting results provide the preclinical rationale for testing 
JunB-neutralizers as a novel treatment for MM patients.

References
1. Rajkumar SV, Dimopoulos MA, Palumbo A, Blade J, Merlini G, Mateos 

MV, et al. International Myeloma Working Group updated criteria for the 
diagnosis of multiple myeloma. Lancet Oncol. 2014;15(12):e538-48. 

2. Fan F, Bashari MH, Morelli E, Tonon G, Malvestiti S, Vallet S, et al. The 
AP-1 transcription factor JunB is essential for multiple myeloma cell 
proliferation and drug resistance in the bone marrow microenvironment. 
Leukemia. 2017;31(7):1570-81.

3. Eychène A, Rocques N, Pouponnot C. A new MAFia in cancer. Nat Rev 
Cancer. 2008;8(9):683-93. 

4. Eferl R, Wagner EF. AP-1: A double-edged sword in tumorigenesis. Nat 
Rev Cancer. 2003;3(11):859-68. 

5. Matthews CP, Colburn NH, Young MR. AP-1 a target for cancer 
prevention. Curr Cancer Drug Targets. 2007;7(4):317-24. 

6. Lian S, Shao Y, Liu H, He J, Lu W, Zhang Y, et al. PDK1 induces JunB, EMT, 
cell migration and invasion in human gallbladder cancer. Oncotarget. 
2015;6(30):29076-86. 

7. Kanno T, Kamba T, Yamasaki T, Shibasaki N, Saito R, Terada N, et al. 
JunB promotes cell invasion and angiogenesis in VHL-defective renal cell 
carcinoma. Oncogene. 2012;31(25):3098-110. 

8. Thomsen MK, Bakiri L, Hasenfuss SC, Wu H, Morente M, Wagner EF1. 
Loss of JUNB/AP-1 promotes invasive prostate cancer. Cell Death Differ. 
2015;22(4):574-82. 

9. Hideshima T, Chauhan D, Podar K, Schlossman RL, Richardson P, 
Anderson KC. Novel therapies targeting the myeloma cell and its bone 
marrow microenvironment. Semin Oncol. 2001;28(6):607-12. 

10. Vacca A, Ria R, Semeraro F, Merchionne F, Coluccia M, Boccarelli A, et al. 
Endothelial cells in the bone marrow of patients with multiple myeloma. 
Blood. 2003;102(9):3340-8. 

11. Hideshima T, Mitsiades C, Tonon G, Richardson PG, Anderson KC. 
Understanding multiple myeloma pathogenesis in the bone marrow to 
identify new therapeutic targets. Nat Rev Cancer. 2007;7(8):585-98. 

12. Mitsiades CS, McMillin DW, Klippel S, Hideshima T, Chauhan D, 
Richardson PG, et al. The role of the bone marrow microenvironment in 
the pathophysiology of myeloma and its significance in the development of 
more effective therapies. Hematol Oncol Clin North Am. 2007;21(6):1007-
34. 

13. Podar K, Chauhan D, Anderson KC. Bone marrow microenvironment 
and the identification of new targets for myeloma therapy. Leukemia. 
2009;23(1):10-24. 

14. Burger JA, Ghia P, Rosenwald A, Caligaris-Cappio F. The microenvironment 
in mature B-cell malignancies: a target for new treatment strategies. Blood. 
2009;114(16):3367-75. 

15. Roccaro AM, Sacco A, Maiso P, Azab AK, Tai YT, Reagan M, et al. BM 
mesenchymal stromal cell-derived exosomes facilitate multiple myeloma 
progression. J Clin Invest. 2013;123(4):1542-55. 

16. Scott DW, Gascoyne RD. The tumour microenvironment in B cell 
lymphomas. Nat Rev Cancer. 2014;14(8):517-34. 

17. Fairfield H, Falank C, Avery L, Reagan MR. Multiple myeloma in the 
marrow: pathogenesis and treatments. Ann N Y Acad Sci. 2016;1364:32-
51. 

18. Roccaro AM, Sacco A, Purschke WG, Moschetta M, Buchner K, Maasch C, 
et al. SDF-1 inhibition targets the bone marrow niche for cancer therapy. 
Cell Rep. 2014;9(1):118-28. 

19. Korkolopoulou P, Viniou N, Kavantzas N, Patsouris E, Thymara I, 
Pavlopoulos PM, et al. Clinicopathologic correlations of bone marrow 
angiogenesis in chronic myeloid leukemia: a morphometric study. 
Leukemia. 2003;17(1):89-97. 

20. Krause DS, Fulzele K, Catic A, Sun CC, Dombkowski D, Hurley MP, et 
al. Differential regulation of myeloid leukemias by the bone marrow 
microenvironment. Nat Med. 2013;19(11):1513-7. 

21. Medyouf H. The microenvironment in human myeloid malignancies: 
emerging concepts and therapeutic implications. Blood. 2017;129(12):1617-
26.

http://www.ncbi.nlm.nih.gov/pubmed/25439696
http://www.ncbi.nlm.nih.gov/pubmed/25439696
http://www.ncbi.nlm.nih.gov/pubmed/25439696
https://www.ncbi.nlm.nih.gov/pubmed/27890927
https://www.ncbi.nlm.nih.gov/pubmed/27890927
https://www.ncbi.nlm.nih.gov/pubmed/27890927
https://www.ncbi.nlm.nih.gov/pubmed/27890927
http://www.ncbi.nlm.nih.gov/pubmed/19143053
http://www.ncbi.nlm.nih.gov/pubmed/19143053
http://www.ncbi.nlm.nih.gov/pubmed/14668816
http://www.ncbi.nlm.nih.gov/pubmed/14668816
http://www.ncbi.nlm.nih.gov/pubmed/17979626
http://www.ncbi.nlm.nih.gov/pubmed/17979626
http://www.ncbi.nlm.nih.gov/pubmed/26318166
http://www.ncbi.nlm.nih.gov/pubmed/26318166
http://www.ncbi.nlm.nih.gov/pubmed/26318166
https://www.ncbi.nlm.nih.gov/pubmed/22020339
https://www.ncbi.nlm.nih.gov/pubmed/22020339
https://www.ncbi.nlm.nih.gov/pubmed/22020339
http://www.ncbi.nlm.nih.gov/pubmed/25526087
http://www.ncbi.nlm.nih.gov/pubmed/25526087
http://www.ncbi.nlm.nih.gov/pubmed/25526087
http://www.ncbi.nlm.nih.gov/pubmed/11740818
http://www.ncbi.nlm.nih.gov/pubmed/11740818
http://www.ncbi.nlm.nih.gov/pubmed/11740818
http://www.ncbi.nlm.nih.gov/pubmed/12855563
http://www.ncbi.nlm.nih.gov/pubmed/12855563
http://www.ncbi.nlm.nih.gov/pubmed/12855563
http://www.ncbi.nlm.nih.gov/pubmed/17646864
http://www.ncbi.nlm.nih.gov/pubmed/17646864
http://www.ncbi.nlm.nih.gov/pubmed/17646864
https://www.ncbi.nlm.nih.gov/pubmed/17996586
https://www.ncbi.nlm.nih.gov/pubmed/17996586
https://www.ncbi.nlm.nih.gov/pubmed/17996586
https://www.ncbi.nlm.nih.gov/pubmed/17996586
https://www.ncbi.nlm.nih.gov/pubmed/17996586
http://www.ncbi.nlm.nih.gov/pubmed/18843284
http://www.ncbi.nlm.nih.gov/pubmed/18843284
http://www.ncbi.nlm.nih.gov/pubmed/18843284
http://www.ncbi.nlm.nih.gov/pubmed/19636060
http://www.ncbi.nlm.nih.gov/pubmed/19636060
http://www.ncbi.nlm.nih.gov/pubmed/19636060
http://www.ncbi.nlm.nih.gov/pubmed/23454749
http://www.ncbi.nlm.nih.gov/pubmed/23454749
http://www.ncbi.nlm.nih.gov/pubmed/23454749
http://www.ncbi.nlm.nih.gov/pubmed/25008267
http://www.ncbi.nlm.nih.gov/pubmed/25008267
http://www.ncbi.nlm.nih.gov/pubmed/27002787
http://www.ncbi.nlm.nih.gov/pubmed/27002787
http://www.ncbi.nlm.nih.gov/pubmed/27002787
http://www.ncbi.nlm.nih.gov/pubmed/25263552
http://www.ncbi.nlm.nih.gov/pubmed/25263552
http://www.ncbi.nlm.nih.gov/pubmed/25263552
https://www.ncbi.nlm.nih.gov/pubmed/12529665
https://www.ncbi.nlm.nih.gov/pubmed/12529665
https://www.ncbi.nlm.nih.gov/pubmed/12529665
https://www.ncbi.nlm.nih.gov/pubmed/12529665
http://www.ncbi.nlm.nih.gov/pubmed/24162813
http://www.ncbi.nlm.nih.gov/pubmed/24162813
http://www.ncbi.nlm.nih.gov/pubmed/24162813
https://www.ncbi.nlm.nih.gov/pubmed/28159735
https://www.ncbi.nlm.nih.gov/pubmed/28159735
https://www.ncbi.nlm.nih.gov/pubmed/28159735

	Title
	Editorial
	References

