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Adults leukemia and lymphoma incidents in 2014  

http://www.cancer.org/acs/groups/content/@research/documents/webcontent/acspc-042151.pdf 

From 2006 to 2010, overall leukemia incidence rates 
increased slightly (by 0.5% per year). 



The most common cancers among children and adolescents  

About 40 % of all cancer incidents in children 
are leukemias and lymphomas 

http://www.cancer.org/acs/groups/content/@research/documents/webcontent/acspc-042151.pdf 



Hemopoiesis is the proliferation and differentiation of the 

formed elements of blood 

Winslow T: Chronic Lymphocytic Leukemia Treatment. Cancer December 30, 2014 

 

 

Classification of leukemia and lymphoma: 
 acute lymphocytic (ALL) 
 chronic lymphocytic (CLL) 
 acute myeloid (AML) 
 chronic myeloid (CML) 



Vardiman J. et al.: The 2008 revision of the World Health Organization (WHO) classification of myeloid neoplasms and acute leukemia: rationale and 

important changes Blood Jul 2009, 114 (5) 937-951; DOI: 10.1182/blood-2009-03-209262  

The human leukemia and lymphoma WHO classification  

The WHO classification system  is 

based on recently published, 
peer-reviewed data 



What causes  leukemia and lymphoma ?  

Progenitor cell 

Leukemia cell 

Genetic aberrations 

Signal transduction 

Transcription factors 

Growth factors 

Epigenetic disorder   

miRNA 

miRNAs have important role in the development of 
chemosensitivity or chemoresistance in cancer 

including leukemia and lymphoma  



Treatments of human leukemia and lymphoma 

AML 

Acute myeloid leukemia 

CML 

Chronic myelogenous leukemia 

Lymphoblastic leukemias and lymphomas  

• idarubicin 

• cytosine arabinoside 

•  tyrosine kinase inhibitors 

imatinib (Gleevec), dasatinib 

• antimetabolites; 6 - mercaptopurine, 

fludarabine,  methotrexate  

• topoisomerase inhibitors; idarubicin, 

daunorubicin and doxorubicin, etoposide 

• alkylating agents; cyclophosphamide 

• allkaloidy vinca; vincristine and vinblastine 

• monoclonal antibodies; rituximab , 

alemtuzumab, gemtuzymab 

When there are no signs of leukemia for 5 years, a person is usually considered cured. 
But if the leukemia doesn't go into remission, or if it comes back within the first few 
years, treatments may include more chemotherapy, a stem cell transplant, or joining 
a clinical trial for new treatments 



The role of vitamin D in the inhibition of malignant cell 

proliferation in hematological malignancies is indicative 

of its future use in cancer therapy 

Kim M. et al.: Application of vitamin D and derivatives in hematological malignancies. Cancer Letters, 319; 8–22; 2012 



First therapy using retinoic acid to differentiate the 

human leukemia cells 



Witamin D active form calcitriol induces differentiation of 

human leukemia cells    



One of such active and less toxic vitamin D analog is 

1,24-dihydroxyvitamin D3, tacalcitol (1,24-(OH)2D3)  

PRI-2191 

Wietrzyk J. et al.: Toxicity and antineoplastic effect of (24R)-1,24-dihydroxyvitamin D3 (PRI-2191), Steroids 69 ,  629–635, 2004  

tacalcitol- PRI-2191 
http://www.huidziekten.nl/zakboek/dermatosen/ptxt/Psoriasis.htm 
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Genomic and non-genomic responses of vitamin D 

receptor binding to 1,25(OH)2D3 

Shin J. et al.: Vitamin D effects on pregnancy and the placenta. Placenta 31; 1027-1034; 2010  



Feldman D. et al.:  The role of vitamin D in reducing cancer risk and progression. Nature Reviev, 12 (314-320), 2014 

 

Vitamin D target genes are involved in diverse molecular 

pathways 



The intracellular concentration of calcitriol is determined 

by cytochrome P450 enzyme CYP24A1  

Prosser D. and Jones G.: Enzymes involved in the activation and inactivation of vitamin D. Trends in Biochemical Sciences, 29, 12:2004 



MicroRNAs can function as tumour suppressors and 

oncogenes  

Esquela-Kerscher A. and  Slack F.: Oncomirs — microRNAs with a role in cancer. Nature Rewievs, Cancer 6, 2006  



The targets of miR-125 are  involved in different types of 

disease pathogenesis 

Sun Y. et al. Diverse functions of miR-125 family in different cell contexts. Journal of Hematology & Oncology 2013, 6:6 

Mohri T. et al. :MicroRNA regulates human vitamin D receptor. Int. J. Cancer: 125, 1328–1333 (2009) 

Antiproliferative effects of 1,25(OH)2D3  

in MCF-7 cells 

 
miR-125 consists of three homologs miR-125a, miR-125b-1 hsa-

miR-125-2 and miR-125b regulates vitamin D receptor and 
CYP24 expression 

   



Differences between sensitivity of leukemia and 
lymphoma cells to calcitriol and its analog 

 
Human myeloid leukemia and lymphoma cells  

 
o HL-60 – acute promyelocytic leukemia (M2) 
o KG-1 - acute promielocytic leukemia (M1) 
o K562 – chronic promielocytic leukemia (M6) 
o MV-4-11 - bifenotype mielomoncytic leukemia (M5)  
o Thp-1 – acute monocytic leukemia (M5) 

 
o Daudi – Burkitt's lymphoma 
o Raji – Burkitts lymphoma 
o Jurkat – acute T cells lymphoma 
o U2932 - diffuse large B-cell lymphoma 

IC50  nM HL-60 Thp-1 MV-4-11 

calcitriol  42,40 ± 14,47 39,22 ± 19,50 21,49 ± 6,32 

tacalcitol (PRI-2191)  8,7 ± 2,4 6,43 ± 2,3 2,77 ± 0,99 

Proliferation inhibiton (%) K562 KG-1 U2932 Jurkat Daudi Raji 

calcitriol  1000 nM 30,12 ± 13,83 1,25 ± 1,77 6,09 ± 8,61 11,24 ± 7,71 19,75 ± 14,40 23,55 ± 0,44 

tacalcitol (PRI-2191)  1000 nM 32,16 ± 10,06 18,27 ± 6,24 0,48 ± 0,68 17,72 ± 2,14 11,70 ± 13,99 27,64 ± 13,11 

CYP24 
VDR 
miR-125b 
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MV-4-11 

 

Real Time PCR analysis of  VDR and CYP24 mRNA and miR-125b expression
 using TaqMan Gene Expresion Assay TaqMan MicroRNA Expresion Assay, 
ΔΔCT method 

The expression level of CYP24, VDR and miR-125b in MV-4-11 

bifenotype mielomoncytic leukemia sensitive to calcitriol and 

its analog 

Cell morphology after 120 h with 10 nM calcitriol and analog treatment.  
May- Grunwald Giemsa staining, 100 x.  
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Thp-1 

Real Time PCR analysis of  VDR and CYP24 mRNA and miR-125b expression
 using TaqMan Gene Expresion Assay TaqMan MicroRNA Expresion Assay, 
ΔΔCT method 

The expression level of CYP24, VDR and miR-125b in Thp-1 

acute monocytic leukemia sensitive to calcitriol and its analog 

Cell morphology after 120 h with 10 nM calcitriol and analog treatment.  
May- Grunwald Giemsa staining, 100 x.  
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Jurkat 

Real Time PCR analysis of  VDR and CYP24 mRNA and miR-125b expression
 using TaqMan Gene Expresion Assay TaqMan MicroRNA Expresion Assay, 
ΔΔCT method 

The expression level of CYP24, VDR and miR-125b in Jurkat 

acute T cells lymphoma cells unsensitive to calcitriol and its 

analog 

Cell morphology after 120 h with 10 nM calcitriol and analog treatment.  
May- Grunwald Giemsa staining, 100 x.  
 

CYP24 expression was undetectable  

before and after calcitriol and its 

analog treatmetnt 

 calcitriol - + - - + - - + - - + - - + - 

PRI-191 - - + - - + - - + - - + - - + 

VDR 

 

β actin 

 24 h 48 h 72 h 96 h 120 h 

 

 

 

 

 

     



0

1

2

3

4

5

6

24 48 72 96 120

R
el

at
iv

e 
q

u
an

ti
fi

ca
ti

o
n

 o
f 

 m
iR

-1
2

5
b

 [
R

Q
] 

Incubation time [h] 

control calcitriol PRI-2191

0

0.5

1

1.5

2

2.5

24 48 72 96 120

R
el

at
iv

e 
q

u
an

ti
fi

ca
ti

o
n

 o
f 

 

 V
D

R
 [

R
Q

] 

Incubation time  [h] 

control calcitriol PRI-2191

control calcitriol PRI-2191 

 

 

U2932 

Real Time PCR analysis of  VDR and CYP24 mRNA and miR-125b expression
 using TaqMan Gene Expresion Assay TaqMan MicroRNA Expresion Assay, 
ΔΔCT method 

The expression level of CYP24, VDR and miR-125b in U2932 

diffuse large B-cell lymphoma unsensitive to calcitriol and its 

analog 

Cell morphology after 120 h with 10 nM calcitriol and analog treatment.  
May- Grunwald Giemsa staining, 100 x.  
 

CYP24 expression was undetectable  

before and after calcitriol and its 

analog treatmetnt 
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Conclusions 

This presentation was supported by Wroclaw Centre of Biotechnology, programme  

The Leading National Research Centre (KNOW) for years 2014-2018 

 
 The most sensitive to calcitriol and its analog human leukemia and 

lymphoma cells express CYP24, VDR and miR-125b   
 

 In Daudi, Jurkat and U2932 human lyhmpoma cell lines calcitriol and its 
analog didn’t induce CYP24 expression despite of VDR expression  

 

 The highest changes in the expression of CYP24 was  observed in the 
most sensitive cell line MV-4-11 (fold change about 25 000) 
 

 In human leukemia cells the VDR expression  was similar  both  on mRNA 
and protein level independently of treatment 
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 Thank you for your attention  



Let Us Meet Again 

We welcome you all to our future 
conferences of OMICS 

International   
 

Please Visit: 

 
http://integrativebiology.conferenceseries.co

m/  

http://conferenceseries.com/  

 http://www.conferenceseries.com/genetics-
and-molecular-biology-conferences.php  
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