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Transcription factorsTranscription factors

Class of biological molecules that has the capacity   to  alter gene transcription 

Transcription factors and cancer

C/EBP – Epithelial cancer (Nerlov et al, 2007)

CREB – Lymphoma and leukemia (Mayr et al, 2001)

Ets – Acute leukemia (Seth et al, 2005)

HIF – Breast cancer (Semenza et al ,2006)

Myc – Burkitt’s lymphoma (Vita et al, 2006)

Myb – Breast , liver cancer (Sala et al, 2005)
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Targeting transcription factors Targeting transcription factors 
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Biology of CLL: The Current ViewBiology of CLL: The Current View

� heterogeneous disease originating from CD19+/CD5+ B-cells 
(most likely from the marginal zone) that may differ in 
activation and maturation status

� derived from antigen-experienced B-cells that differ in level of 
IgVH gene mutations

�� antigenic stimulation acts as a promoting factor at various staantigenic stimulation acts as a promoting factor at various stages of ges of 
the development of the CLL cellthe development of the CLL cell
�� BB--cell receptors from different CLL pts are often structurally simcell receptors from different CLL pts are often structurally similar ilar 
suggesting that they might bind similar antigenssuggesting that they might bind similar antigens

� leukaemic cells proliferate to a greater extent than previously 
believed

� accumulation of leukaemic cells may not be caused by an 
intrinsic defect in apoptosis but survival signals delivered by 
bystander cells (stromal cells, activated T-cells etc)



Evidence for the role of the Evidence for the role of the 
microenvironment in CLLmicroenvironment in CLL

• Direct cell contact
• BCR signalling 

CD40/CD40L
• CD38
• Toll like receptors
• Cytokine / chemokine 

receptors
– BLys/BAFF, VEGF, 
– SDF-1, IL-4, IL-2 etc…

CLL cells readily die by apoptosis in vitro

T-cells
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NF-� B 
activation?

Burger et al (2000) & (2002), Panayiotidis et al (1996), Lagneaux et al (1998), 
Granziero et al (2001), Bernal et al (2001), Ranheim & Kipps (1993), 

Molica et al (2000), Lee et al (2004), Deaglio et al (1998) & (2007), Pedersen 
et al (2002), Tsukada et al (2002), Kater et al (2004), Kern et al (2004)



NFNF--�� B and CLL  B and CLL  

Constitutive activation of NF- � B in CLL

Furman et al, 2000   
Cuni et al, 2004



NFNF--�� B expression in CLL cellsB expression in CLL cells

Patient ID

BL41  IARC        f        g         h          i          j  k         l

BL41  IARC             a            b            c            d           e

Ab:        None       p50     Rel A      p52       Rel B     c-Rel    R.Serum

Ab:       None        p50     Rel A     p52      Re l B    c-Rel    R.Serum

•CLL cells show heterogenous NF-� B DNA binding

•Principal components of NF-� B in CLL cells are p50, Rel A and c-Rel

Hewamana et al, 2008



Functional role for Functional role for NFNF--�� B B in CLLin CLL
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Relationship between Rel A expression Relationship between Rel A expression 
and in vitro apoptosisand in vitro apoptosis



Relationship between Rel A expression Relationship between Rel A expression 
and LDT and WBCand LDT and WBC



Is NFIs NF--�� B a therapeutic target in CLL?B a therapeutic target in CLL?

� Higher NF- �� B DNA binding B DNA binding 

�� Functional importance Functional importance 

� NF- �� B activation in chemoB activation in chemo --resistanceresistance

� Inhibition of NF- �� B in treatment of CLLB in treatment of CLL



Is NFIs NF--�� B a therapeutic target in CLL?B a therapeutic target in CLL?

NFNF--�� B activation in response to chemotherapy and irradi ationB activation in response to chemotherapy and irradi ation

Nakanishi et al,2005
Baldwin et al, 2001
Karin et al,2002
Wang et al,1996



Rel A expression and in vitro Rel A expression and in vitro 
drug sensitivitydrug sensitivity



Targeting NFTargeting NF --�� B in CLLB in CLL

1) AT514 (Escobar-Diaz et al, Leukaemia, 2005)

2) BAY 11-0782 (Pickering et al, Oncogene, 2007)

3) Curcumin (Everrett et al, American Journal of 
Haematology, 2007)

4) DHMEQ (Horie et al, Leukemia, 2006)

5) Parthenolide (Steel et al, Leukemia, 2006)

LC-1 (Aminoparthenolide analogue)



Targeting NFTargeting NF --�� B with LC1B with LC1
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LCLC--1 induced inhibition of 1 induced inhibition of NFNF--�� B B 

0      0.5    1.0     2.0     5.0LC-1 (mM)       0     0.5     1.0     2.0    5.0

Free probe

NF-kB 

4 h treatment

Patient details  #11 (unmutated, CD38+)              #16 (mutated, CD38-)



NFNF--�� B inhibition B inhibition –– prognostic subsetsprognostic subsets
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LCLC--1 shows strong synergy with 1 shows strong synergy with 
fludarabinefludarabine
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ConclusionsConclusions

� CLL cells heterogeneously express NF- � B 

� Rel A expression correlates with WBC, LDT and in 
vitro survival

� LC-1  is preferentially cytotoxic in CLL cells

� LC-1 demonstrates strong synergy with 
fludarabine with a dose reduction index of >1000
i.e. 3 log reduction in fludarabine 
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