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DISTINCT INHIBITORY EFFECTS OF 2-CHLORO-2’-DEOXYADENOSINE
AND 9-B-D-ARABINOSYL-2-FLUOROADENINE
ON DNA METHYLTRANSFERASE IN HUMAN T- LYMPHOCYTES

Dorota Wyczechowskal. Katarzyna Ruckemann?, John A.Duleyz, Anne H.Simmonds?,
Krystyna F abianowska-Majewska' '
: Department of General Chemistry, Medical University of Lodz,Lindleya 6, 90-131 Lodz
Poland; ? Purine Research Laboratory UMDS Guy’s Hospital, London SE1 9RT, UK

ABSTRACT: The effect of 2-chloro-2’-deoxyadenosine and 9-f3-D-arabinosyl-2-fluoro-
adenine on DNA methyltransferase activity in stimulated human T-lymphocytes was esti-
mated. In comparative studies 5-aza-deoxycytidine and deoxyadenosine plus deoxycofor-
mycin were used. These antileukemic compounds demonstrated different effects; both
2CdA and dAdo plus dCF, like 5-aza-dCyt, inhibited the enzyme activity by 85-90% after
72 hours activation of lymphocytes, while the effect of F-ara-A, under the same condi-
tions, was insignificant.

In eukaryotes DNA methyltransferase (C-5 MT-ase, EC 2.1.1.37) catalyzes the transfer
of methyl groups from the cofactor S-adenosyl-L-methionine (SAM) to cytosine C5 in di-
nucleotide target sequences (CpG) of double-stranded DNA l. The enzyme is involved,
among others, in differentation of cells and regulation of gene expressionl.

Some adenosine analogues have inhibitory effect on the activity of S-adenosylhomocy-
steine (SAH) hydrolase *, which suggest perturbation of SAM dependent DNA methyla-
tion. More recently, it was reported, that there is a close relationship between DNA me-
thylation and DNA repair in which poly(ADP-ribose) polymerase plays an important role
in repair of DNA fragmentation .

2-Chloro-2’-deoxyadenosine (2CdA, Cladribine) and 9-p-D-arabinosyl-2-fluoro-adeni-
ne (F-Ara-A, Fludarabine) are drugs which a few years ago were introduced to treat indo-
lent lymphoid malignancies ** Their efficacy results from inhibition of DNA synthesis

which leads to fragmentation of DNA at internucleosomal sites and apoptosis 6
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As the sensitivity of leukemic cells to treatment with these two antimetabolite drugs is
different, we have previously studied differences in the mechanisms of their cytotoxic
action. We have reported blockage of deoxyadenosine (dAdo) metabolism in extracts of
human lymphocytes 7 and CNS lymphoma cells 8 by 2CdA but not F-ara-A. Recently, we
have shown that 2CdA. in contrast to F-ara-A, caused progressive depletion of all nucleo-
tide pools and dramatic inhibition of SAM production during 72 hours in activated human
lymphocytes ’ Although F-ara-A is a very potent direct inactivator of SAH hydrolase (in
studies in vitro ) in murine leukemic cells, L1210, it did not influence its activity during
the growth of the cells 0

In the present studies the effects of 2CdA and F-ara-A on C-5 MT-ase activity in cultu-
red, stimulated human T-lymphocytes were investigated. Additionally, we included com-
parative assays using 5-aza-deoxycytidine (5-aza-dCyt), a potent inhibitor of DNA methy-
lation, and dAdo plus deoxycoformycin (dCF) (the latter compounds mimic a deficiency
of adenosine deaminase).

Methods. T-lymphocytes were separated from the peripheral blood according to Bofill’s
method ', T-lymphocytes were purified by monocyte, B-lymphocyte, NK-cell and reticu-
locyte depletion using, antibodies (i,e. o« HLA-DR, anti-glycophorin A and CD16) and
magnetic beads. C-5 MT-ase activity was analysed according to Issa’s method'2. The
amount of methyl group incorporated from [’H] SAM to deoxycytidine of poly[dI-dC]e
poly[dl-dC], used as acceptor of the methyl groups, was determined.

Results and discussion. The inhibitory effect of 2CdA, F-ara-A, 5-aza-dCyt, and dAdo
plus dCF on the activity of C-5 MT-ase at 24h intervals in extracts of human T-lympho-
cytes is documented in Fig. 1. The results show that 2CdA at 1 pM concentration in
culture medium inhibited incorporation of the radiolabelied methyl group from SAM by
50% and 90% at 48h and 72h of growth, respectively. The level of inhibition by 2CdA is
similar to the inhibitory effect of 5-aza-dCyt, a known potent inhibitor of DNA methyla-
tion reactions. Analogous changes of C-5 MT-ase activity were observed when culture
medium was supplemented with dAdo (10 uM) plus dCF (60uM). Under the same condi-
tions. the effect of F-ara-A (1uM) was insignificant. However, a 5-fold higher concentra-

tion of F-ara-A (5 uM) caused decrease of the enzyme activity to approximately 35%.
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FIG. 1. Effects of 2CdA, F-ara-A, 5-aza-dCyt and dAdo plus dCF on C-5 MT-ase activity
in stimulated human lymphocytes.

Similar changes of C-5 MT-ase activity under the influence of 2CdA, F-ara-A and
5-aza-dCy1 to the above findings have been noted in extracts of murine leukemic cells,
L1210 '°. Moreover. the consistency of the results for 2CdA and dAdo plus dCF, with
time. confirms previous literature data that 2CdA on its own action simulates the lympho-
toxicity observed for ADA deficiency B

Obviously, the cytotoxic effectiveness of the tested adenosine analogues. which leads
to internucleosomal fragmentation of DNA. required in the first place their phosphoryla-
tion to triphosphate derivatives 14. However, involvement of inhibition of DNA C-5 MT-
ase in the lymphotoxicity of 2CdA is a new finding, providing evidence for additional,

different mechanisms of action of the two antileukemic drugs, 2CdA and F-ara-A.
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