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Myeloid progenitors in the bone marrow differentiate into promonocytes and
then into circulating monocytes which migrate through the blood vessel walls into the
various organs to become macrophages. This is an important phenomenon in the .
immune system. Besides, when the cell differentiation were blockade for example,
acute myeloid leukemia (AML) is a worldwide disease, the pathologic feature of
AML is the excessive accumulation of immature nonlymphatic bone marrow
precursor cells in the marrow itself and in peripheral blood. One of the sub-group
acute promyelocytic leukemia (APL), is characterized by the alresf of granulopoiesis
at the promyelocytic stage and is generally associated with a t(15 ; 17) translocation
that fuses the PML gene to the RAR & gene. All-trans retinoic acid (ATRA) induced
differentiation therapy has been successful as a treatment for APL. However, ATRA
has had limited success as a single agent in the treatment of other hematopoietic
malignancies. Therefore to understand the molecular mechanisms that control the
myelocytic cell differentiation will further improve the differentiation therapy for
leukemia. In this proposal one of the subject is to study the molecular mechanisms

that control of monocyte/macrophage differentiation.

Gene expression microarrays are a powerful new tool in molecular biology. We
have applied cDNA microarray technology to study the gene expression patterns of
ATRA- induced U937 cell differentiation. For this, the cells were treated with ATRA
at different time points, followed by cDNA-chips (1200, MillenniaChip) hybridization.
We thus identified 45 cellular genes (BNip3 ~ PI3K v and HSP90 etc. ) whose
expressions were induced or repressed during U937 cell differentiation and their
expression patterns were later confirmed by RT-PCR. Antisense BNip3
oligonucleotides treatment can block the ATRA-induced U937 differentiation, which
implicated the expression of BNip3 may be play an important role in the
ATRA-induced U937 differentiation. Therefore, in this proposal the second subject is
to characterize the function of BNip3 in ATRA-induced U937 cell differentiation.

The development of pluripotent hematopoietic stem cell in the bone marrow to
generate a peripheral tissue macrophages requires a series finely controlled, the
molecular mechanisms of this event remain unclear. From our previous study, we are



able to gain some promising results with a small cDNA chip hybridization, therefore,

in this proposal, we propose to:

(1) genome- wide identify of monocyte/macrophage differentiation associated genes
with different differentiation inducer (such as 1.25-dihydroxyvitamin D3~ATRA~TPA)
by cDNA microarrays. (2) Since BNip3 gene expression is important for
ATRA-induced U937 cell differentiation, it would be interesting to study the function
of BNip3 in ATRA-induced U937 cell differentiation.
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Fig. 3 mRNA from the U937 cells treated with ATRA for 0, 12 and 24h, were
subjected to RT-PCR. The amplified B-actin gene fragment served as a control for
normalizing the amounts of mRNA samples used in this study. The negative control
denotes that the RT-PCR reaction was performed without reverse transcriptase, this
control is for detection genomic DNA contamination during RNA preparations.

ATRA treatment (hours)

In figure 3, the expression of FRAP2 and Hsp90 were down regulated and the
expression of BNip3 and STC were up regulated in the ATRA-induced U937 cell
differentiation respectively. The results of the RT-PCR experiment, therefore, agreed
with the data derived from the previous cDNA microaray hybridization experiments

(figure 1).
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Fig. 5 BNip3 antisense oliginucleotide & #p#] U937 4= fix BNIP3 &4 % &
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