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Abstract: 

Cancer stem cells in many hematologic malignancies and some solid 

tumors are associated with cancer initiation and insensitivity to 

chemotherapy and need to be eradicated for achieving a cure. A 

successful cancer therapy relies on targeting critical signaling genes 

that play a key role in the maintenance of cancer stem cell survive and 

proliferation. Hence, it will be vital to fully apprehend the molecular 

mechanisms by which cancer stem cells survival and proliferate. 

Toward this goal, a physiological cancer stem cell disease model is 

required for identifying and testing genes/pathways that play an 

essential role in functional regulation of cancer stem cells and can be 

targeted for eradicating these stem cells. Human continual myeloid 

leukemia (CML) triggered by way of the BCR-ABL oncogene is 

derived from a stem cell, serving as a good disease model for studying 

the molecular biology of cancer stem cells. In CML, BCR-ABL 

tyrosine kinase inhibitors including imatinib mesylate (Gleevec) are 

fairly effective in controlling continual section CML, but they fail to 

eliminate leukemia-starting up cells or leukemia stem cells (LSCs) in 

CML mice and patients. Clinically, an entire and sustained molecular 

remission (undetectable stages of BCR-ABL transcripts) is difficult to 

gain even after an entire cytogenetic remission achieved thru imatinib 

treatment. It has emerge as clean that BCR-ABL kinase inhibitors can 

efficiently kill exceptionally proliferating leukemia cells but are 

incapable of eradicating LSCs for cure. An anti-LSC strategy needs to 

be developed. Our laboratory has been focusing on know-how the 

biology of LSCs in CML to identify key genes that modify survival 

and proliferation of LSCs, assisting us to expand new therapeutic 

techniques via targeting LSCs. 
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Chronic Myeloid Leukaemia (CML) is the paradigm of bench-to-

bedside translational research. CML was many of the first cancers to 

be truely associated with a genetic lesion, specifically the Philadelphia 

Chromosome, able to generate the chimeric BCR-ABL protein. A 

plethora of studies with cellular and murine models converged on the 

belief that one single oncogenic gene - BCR-ABL - can power a 

mighty leukaemogenic signal. For this reason, BCR-ABL has been 

intensively studied as an ideal druggable target, leading to the 

improvement of imatinib, which quick raised the clinical 

arena.Chronic myeloid leukemia (CML), a clonal ailment affecting 

hematopoietic stem cells (HSCs), is driven by using the 

9;22(q34.1;q11.2) chromosomal translocation, which leads to 

expression of the BCR/Abl oncoprotein, a constitutively energetic 

tyrosine kinase. Chronic-section CML sufferers are dealt with with 

tyrosine kinase inhibitors (TKIs) concentrated on BCR/Abl, which 

include imatinib-mesylate (IM). In maximum cases, a hit TKI remedy 

leads, rather than to CML cure, to a nation of minimal residual 

disease, reputedly sustained by the staying power of TKI-resistant 

leukemia stem cells (LSCs). Thus, the search for drugs capable of 

focused on those cells is of number one importance which will 

eradicate CML. In this study, we addressed the effects of 

pharmacological inhibition of HIF-1α in CML. Using CML cell traces 

and number one cells as well as a murine model of CML, we 

discovered that LSCs that live on TKI remedy are instead touchy to 

acriflavine (ACF), a HIF-1 inhibitor approved by the United States 

Food and Drug Administration (FDA) for nononcological human use. 

On this basis, we recommend ACF as a singular therapeutic technique 

to save you CML relapse. 

Cell lines were cultured in Roswell Park Memorial Institute 1640 

medium (K562, KCL22,and LAMA-84,CML cells) or Dulbecco's 

change of Eagle's minimum essential medium (DMEM) (HEK293T 

and NIH/3T3 cells) supplemented with 10% fetal bovine serum (FBS), 

50 U/mL penicillin, 50 mg/mL streptomycin, 2 mM glutamine (Euro-

Clone, Paington, United Kingdom).K562 cells transfected with brief 

hairpin RNA (shRNA) towards HIF-1α (shHIF-1α) or manipulate 

shRNA in opposition to pink fluorescent protein have been sorted on 

the premise of green fluorescent protein (GFP) expression. The 

shRNA sequence targeting HIF-1α turned into the manipulate shRNA 

sequence turned into RNA (uppercase, loop; decrease case, shRNA 

sequence).Exponentially growing cells have been plated at 3 × 

105/mL and incubated at 37°C in low oxygen (water-saturated 

atmosphere containing 0.1% O2, 94.9% N2, and 5% CO2) in a 

DG250 Anaerobic Workstation (Don Whitley Scientific, Bridgend, 

United Kingdom) or normoxia (21% O2 and 5% CO2). The O2 

concentration used for low oxygen incubation mimics that of 

endosteal areas, in which most primitive stem cells reside. 

Cell lysis and western blotting: Whole-mobile lysates were obtained 

the use of Laemmli buffer. Hypotonic buffer turned into used for 

cytosol/nucleus separation. Protein concentration become decided by 

means of the bicinchoninic acid method (ThermoFisher Scientific, 

Waltham, MA) and 30 μg to 50 μg of protein consistent with sample 

had been subjected to sodium dodecyl sulfate–polyacrylamide gel 

electrophoresis and transferred onto polyvinylidene difluoride 

membranes (Merck-Millipore, Billerica, MA) through electroblotting. 

RNA extraction and q-PCR: RNA first-class turned into evaluated in a 

2% agarose gel. Complementary DNA was synthesized the usage of 

the ImProm-II Reverse Transcription System kit (Promega, Madison, 

WI) following the manufacturer’s instructions.Culture repopulation 

capability (CRA) assay: The CRA assay is an in vitro cognate of 

marrow repopulation capacity assay in vivo in which cells to be 

assayed are, instead of transplanted into syngeneic animals, 

transferred into growth-permissive liquid cultures (LC2) to display the 

entity and kinetics in their repopulation.Isolation of human MCs and 

CD34+ cellular enrichment after which Colony formation ability 

(CFA) assay become conducted. Colony formation efficiency was 

calculated with the aid of dividing the range of colonies scored by 

means of the range of cells plated. In some experiments, cells had 
been serially replated after 7 or 14 days of way of life.

 


