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Abstract Results

Chronic myeloid leukemia (CML) is caused by a chimeric fusion of human
chromosomes 9 and 22. This produces a hybrid BCR-ABL tyrosine kinase
that drives abnormal myeloid cell proliferation. BCR-ABL positive CML is
treated with tyrosine kinase inhibitors (TKls). Mutations in the BCR-ABL
gene chimera reduce the efficacy of TKls. Our study aimed to target genes
influencing CML metabolism as a new approach to overcome CML
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resistance to TKls. We focused on the branched-chain amino acid (BCAA)
metabolism since it stimulates CML growth. By using the eukaryotic
promoter database (EPD) we found that the transcription factor JUN-B has
putative binding sites in the promoter regions of 4 genes in BCAA
metabolism, BCAT1, BCAT2, BCKDHA and DBT. JUN-B induces
apoptosis, but it is silenced in CML. CML specimens, collected before
(baseline, n=133) or after treatment with 400mg (n=30) and 800mg (n=33)
Imatinib (TKI), were obtained from the R2-genomic analysis platform. T-
test analysis tested the difference between the gene expression of JUN-B
and the BCAA metabolic genes. In baseline specimens, there was a
significant negative correlation between the expression of JUN-B and
BCAT1/BCAT2 suggesting that JUN-B is their negative regulator in CML.
Treatment with Imatinib reduced the expression of BCAT1 but not that of
BCAT2, BCKDHA or DBT. Results suggest that BCAT1 and BCAT2 are
downstream targets of JUN-B and Imatinib may reduce the burden of CML
by downregulating the expression of BCAT1. These findings provided the
background to investigate the mechanism of targeting BCAA metabolism
in CML in TKI resistant patients.

Objective

Use bioinformatic data to compare the expression of Jun-B with
that of genes related to the BCAA metabolic pathway before and
after a treatment with imatinib in patients with CML.

Background

The BCAA metabolic pathway is responsible for the degradation of branched
chain amino acids (leucine, isoleucine, and valine) into their branched chain keto
acids (BCKAs) by the branched chain aminotransferase (BCATc and BCATm)
enzymes, which are encoded by BCAT1 and 2 genes. The BCKAs are used as a
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Figure 1 A-E: Expression of BCAA related
genes, as well as JUNB as reported in the
Wolf® study on R2°. Expression is shown for
pre-treatment (n=133), 400 mg (n=31), and
800 mg treatment with Imatinib (n=33).
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Table 2 Data was collected from the R2° “Correlate 2 genes” function. Table
2 shows the BCAA metabolic genes and their correlation with JUN-B or the
BCR-ABL chimera. * indicates values with statistical significance (P< 0.05).
R-value shows the direction, and magnitude of the correlation between the

two genes tested.
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source of TCA cycle intermediates after they are irreversibly decarboxylated to
branched-chain acyl-CoAs by the branched chain ketoacid dehydrogenase
complex encoded by the BCKDHA and DBT genes.? Upregulation of this pathway
has been shown in several cancers, including CML, as it is a major source of
energy for cancer cells.

Correlation of gene expression between treatment and pre-treatment groups BCKDHA -1695 N/A
P- values 675, 615, 613, 284, -1290, -1419, -1461, -1744 | -1461
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Table 3: Eukaryotic Promoter Database! was used to find putative binding

sites (with different specificity) of JUN-B located at the promoter regions of
the selected genes in the BCAA metabolic pathway (screened region was
between -2000 and +100 bp relative to TSS). JUN-B is shown to bind with
high specificity to both BCAT71 and DBT, and with a lesser specificity to all 4
genes involved.

400 mg 0.00018* 0.00043* 0.02707* 0.39543 0.25137

Imatinib and other TKl's are considered the baseline treatment for CML.* The
iInteraction between these drugs and the BCR-ABL tyrosine kinase is well studied.
However little research has been done on the effect of treatment on gene
expression in the BCAA metabolic pathway.

800 mg 0.01291* 0.00345* 0.00075* 0.53832 0.87741

Table 1: Results of t-tests conducted between the control, and two imatinib treatment groups, for the
expression data shown in figure 1. * displays the data where there is a statistically significant change
In expression between the pre-treatment and treatment groups.

JUN-B is a transcription factor associated with cellular proliferation. When JUN-B is
expressed, it activates cell cycle inhibitors, such as p21 and INK4 which prevents
cellular proliferation. In some cancer subtypes, however, JUN-B expression is
inhibited, to aid in malignant proliferation of cancer cells.®

Methods Conclusions and Limitations

Initial screening for transcription factors effecting the BCAA metabolic pathway was
conducted on the Eukaryotic Promoter Database’. The human promoter of BCATT,
BCATZ2, BCKDHA, and DBT was screened for transcription factor binding sites
relevant to CML.The screened promoter area was between -2000 and +100 bp
relative to the transcription start site [TSS] for each gene of interest.

Conclusions:
Treatment of CML cells with Imatinib leads to: 1) a decrease of expression of BCAT7, 2) an increase of expression of BCAT2 and BCKDHA.
In pre-treated CML cells, there is a negative correlation between: 1) the expression of BCAT1 and JUN-B, 2) the expression of BCAT2 and JUN-B.
There was a significant positive correlation between: 1) the expression of BCAT2 and BCR-ABL chimera, 2) the expression of BCKDHA and BCR-
ABL chimera regardless of the applied treatment.
Overall, the main findings suggest that the BCAA metabolic are downstream targets of JUN-B and Imatinib may reduce the burden of CML
by downregulating the expression of BCAT1.
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A human dataset originating from the Wolf® study on CML was taken from the R2
genomics database®. The dataset was divided into three groups, pre-treatment
(n=133), 400 mg Imatinib treatment (n=31), and 800 mg Imatinib treatment (n=33).

The treatment groups were compared to the pre-treatment group by two tailed T-
tests. A p-value less than 0.05 indicated a significant difference in gene expression
before and after treatment. The “correlate 2 genes” function in R2 was then used to
show the relationship between JUNB as well as BCR and ABL (genes involved in
CML chimera) and the BCAA metabolic genes.

Limitations:
* Physical experimentation is required to further explore the interaction between the genes identified in this study of genomic database information.
* This analysis was based on a single human dataset.




