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Transcription Factors in MM 

Ras

PKC

Src
integrins

integrins
selectins
Cadherins
proteoglycanss (e.g. CD138)
Immunoglobulins

Raf

secretion

drug 
resistance
CAMDR

proliferation

mTOR

GSK3

Bad
FKHRL1

Akt

IK/

NFB

FKHR

PKD

RhoA

PKC

migration

cytokines,
growth factors

ECM

Stromal
cells

Wnt

protein 
degradation

BM angiogenesis

lytic bone lesions

MEK

autophagy

metabolism

ß-catenin

TCF/LEF Stat3

SP.1

PU.1

Hif1a

NFkB

c/EBPb

MafB

HOX9A

NFATc

AP-1:

cJun

IRF4

BLIMP-1

(BLIMP-1b)

Kfl-2

Bcl-6

XBP-1

Aiolos

Ikaros

p53

DSHfrizzled

DSH

GSK3-APC

Rock

Rho

ER

Aggresome

Exosomes

pre/OBs
Pre/ Ocs
BMECs
Tregs
MDSC

IL-6, FGF, IGF-1, 
VEGF, XCL12, …

unfolded 
protein 
response 
(UPR)

XBP-1

XBP-1s

IREa

p100

p50

RelA

p100

processingIKBa

degradation

p50
RelA

proteasome

PI3K

TLRs, TNFR, 
BCR, TCR

BAFFR, CD40, 
LTbR RANK

TKR

JAK

Survival

Cav-1
non-

canonical

STAT

Bcl-2, 

Mcl-1

IKK

TAK1

canonical

IKBa
NIK

RelB

p52

NFB

MAPK

Lind et al., Exp Opin Emerg Drugs 2019

JunB Myc



Background Aims Results ConclusionBackground Conclusion

Angiogenic

factors

• Proliferation

• Drug-resistance

• Survival

• Secretion

Secretion

IL-6  SDF-1𝞪, HGF, TNF-𝞫, 

TNF- 𝞪, TGF- 𝞫…

Adhesion

Angiogenesis

• EC migration

• Tubuli formation

• Shaulian E, Karin M. NCB. May 2002; 4:131–136.

• Eferl R, Wagner EF. Nat Rev Cancer. 2003; 3(11): 859-68

• Hideshima T, et al. Nat Rev Cancer. 2007; 7: 585-98

• Podar K, Chauhan D, Anderson KC. Leukemia. 2009; 23:10–24

• Fan F, et al. Leukemia. 2016; 6:1-12

• Atsaves V, et al. Cancers 2019, 11, 1037

• Li S, et al. Expert Opin Investig Drugs. 2019 May;28(5):445-462.

• Fan F, et al, Leukemia. 2021 May 18. 

• Fan F, Podar K, B, Cancers (Basel). 2021 May 12;13(10):2326.

Transcription Factors in MM 



Background Aims Results ConclusionAims Conclusion

JunB target genes

JunB

MEK/

MAPK

BMSCs,

IL-6
Proliferation

Drug resistance

Survival

Proliferation

Drug resistance

Survival

BMSCs,

IL-6

PI3K

MYC

Myc target genes

BRD4

Q1: Anti-MM effects of c-Myc inhibition?

Q4: Anti-MM effects of

combined inhibition

of c-Myc and JunB?

Q2: Anti-MM effects of

c-Myc inhibition on JunB?
Q3: Anti-MM effects of

JunB inhibition on c-Myc?



Background Aims Results ConclusionConclusionResults

Importance of Transcription Factors in MM 
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Independent expression of c-Myc and JunB
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No impact of c-Myc inhibition on JunB levels by MZ-1
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Knockdown of JunB has no effect on c-Myc levels
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Anti-MM effects of combined c-Myc/JunB inhibition
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No impact on c-Myc levels by MEK-Inhibitor-Trametinib
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