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The cDNA for human platelet-activating factor ace-
tylhydrolase (PAF-AH) B-subunit was cloned. The com-
plete amino acid sequence deduced from cDNA con-
tains 229 amino acids and is completely identical with
that of the bovine subunit. Moreover, the sequence of
the human B-subunit protein shows 62.4% identity
with the human y-subunit at the amino acid level.
Southern blot analysis suggested the presence of mul-
tiple genes and we indeed found another closely re-
lated pseudo gene. Northern blot analysis showed that
the 4.0 kb transcript was expressed in all tissues
tested, suggesting the ubiquitous distribution of the
subunit protein. Differential distribution of 8- and y-
subunits might suggest that the oligomeric structure
of PAF-AH is different from tissue to tissue. o 1997

Academic Press

Platelet-activating factor acetylhydrolase (PAF-AH),
which inactivates PAF by removing the acetyl group
at the sn-2 position of glycerol backbone, is widely dis-
tributed in plasma and tissues (1-5). Recently, PAF
acetylhydrolases have been purified from several
sources and determined primary structures by cDNA
cloning (6-15). In bovine brain, at least three isoforms
designated isoforms la, Ib and I, were detected as cyto-
plasmic proteins. While isoform Il is monomeric (12),
isoform Ib is a heterotrimeric enzyme composed of 45
(a-), 30 (5-), and 29 (y-) kDa subunits and isoform la
is composed of 8 - and y -subunits (8). It was shown
that §- and +y- subunits retained the hydrolytic activity
of PAF (10,11) and «-subunit was identified as a prod-
uct of LIS-1 gene, a causative gene of Miller-Dieker
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lissencephaly (MDL) which is a brain malformation
manifested by a smooth cerebral surface and abnormal
neuronal migration (9,16). These results suggest that
PAF-AH (isoform Ib) plays an important role in the
brain development. However, the biological signifi-
cance of other two catalytic subunits are largely un-
known.

In this communication, we have cloned the cDNA for
the g-subunit of human PAF-AH (isoform 1) as a first
step to elucidate the physiological function of the sub-
unit. We have examined the tissue distribution of the
subunit by Northern blot analysis and found that in
contrast with y-subunit which was expressed in a tis-
sue specific manner, S-subunit was expressed all tis-
sues and cell lines tested, suggesting its ubiquitous
distribution. Our results suggest that each subunit of
the enzyme is evolutionarily well conserved and oligo-
meric structure of the enzyme is different from tissue
to tissue.

EXPERIMENTAL PROCEDURES

cDNA cloning of the human PAF-AH S-subunit. Two oligodeoxy-
ribonucleotides, CCTGTTCGTGGGGGACTC and CCCAGACAA-
CGATGACCT from bovine PAF-AH S-subunit cDNA sequence were
used to screen human fetal liver library (9-11). After recloning into
M13mp19 vector, cDNA of positive clones were deleted using double-
stranded nested deletion kit (Pharmacia). DNA sequencing was car-
ried out using Taq Dyedeoxy Terminal Cycle Sequencing kit and
Applied Biosystems 377A fluorescence DNA sequencer.

Southern blot analysis. Human genomic DNA was digested with
restriction endonucleases and size-fractionated by electrophoresis on
1.0 % agarose gels. The fragments were denatured, transferred to a
nylon membrane, hybridized with 3?P-labeled human cDNA for 8-
subunit, and washed under highly stringent conditions.

Northern blot analysis. The human multiple tissue northern
(MTN) blots were obtained from Clontech. The filter-bound RNA was
hybridized with **P-labeled cDNA for PAF-AH -subunit following
the instruction manual.
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FIG. 1. Nucleotide and predicted amino acid sequences of the
cDNA encoding human PAF-AH S-subunit.

Expression of PAF-AH proteins. The expression vector, pUC-P, -
cl, containing the cDNA or gene for desired protein, was introduced
in E.coli W3110 and further processed as described previously (10).

RESULTS AND DISCUSSION

Two oligodeoxyribonucleotides derived from cDNA
sequence of bovine PAF-AH g-subunit were synthe-
sized and used for the screening of the cDNA library
prepared from human fetal liver to obtain the human
homologue. The cDNA sequence and the deduced
amino acid sequence of human PAF-AH S-subunit is
shown in Fig. 1. The cDNA sequence contains an open
reading frame with a Met residue, which could be the
initiation site of translation, and codes for 229 amino
acid residues. Strikingly no difference was observed
between human and bovine amino acid sequences of
PAF-AH g-subunit whereas 94.2 % homology was ob-
served in the nucleotide sequences of the coding region
of these two species, indicating that the subunit is evo-
lutionarily well conserved. The homology between hu-
man §- and y-subunits is 62.4 % at the amino acid level,
suggesting that the genes encoding these two proteins
develop from a common ancestral gene.
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Figure 2 shows the Southern blot analysis of human
genomic DNA employing the complete PAF-AH S-sub-
unit cDNA as a probe. As mentioned previously (17),
cDNA for S-subunit did not hybridize with that for ~-
subunit, since we employed highly stringent condition.
In contrast with the analysis of y-subunit gene which
showed the presence of a single gene, the results of the
B-subunit analysis was rather complicated and multi-
ple bands were detected in all the endonuclease digests
tested, suggesting the presence of other closely related
gene(s). Therefore we examined the plaque hybridiza-
tion assay and isolated a gene showing 80.0 % identity
with g-subunit. However, stop codon was inserted after
Tyr'”® | suggesting that it might be a pseudo gene or
even if the gene could be translated into protein, the
product might have no enzymatic activity. In fact, sev-
eral attempts to express the gene in E. coli or COS-1
cells and obtain the active enzyme were unsuccessful.

Expression of mRNA for PAF-AH g-subunit was ex-
amined by Northern blot analysis employing complete
cDNA as a probe. As shown in Fig. 3, a single transcript
of about 4.0 kb long was detected in all the adult and
fetal tissues tested. We also examined the expression
in several human cell lines derived from various tissues
and found that all cell lines tested expressed the tran-
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FIG. 2. Southern blot analysis of the human gene for PAF-AH -
subunit. Human genomic DNA was digested with various restriction
endonucleases and probed with **P-labeled human cDNA for the sub-
unit.
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FIG. 3. Northern blot analysis of poly(A)* RNA from various human tissues probed with 3?P-labeled human cDNA for the subunit. For

comparison, results employing y-subunit probe are also shown (17).

script, indicating that the expression pattern of S-sub-
unit is quite different from that of y-subunit (17). While
B-subunit is expressed ubiquitously, vy-subunit is
rather in a tissue specific manner. Therefore in some
tissues such as liver and placenta, it is possible that
only B-subunit is expressed and it may act as an active
enzyme without heterodimer formation with y-sub-
unit.

The cDNA for 8- and y-subunits and the putative
pseudo B-gene were transfected into E. coli, and the
enzyme activities of the 100,000 X g supernatants of
the cell sonicates were measured. While the superna-
tants of 8- and y-subunit transfected cells contained
significant levels of PAF acetylhydrolase activity, no
activity was detected in the supernatant of pseudo S-
gene transfected cell (data not shown). These results
indicated that both subunits were enzymatically active
presumably through the homodimmer formation (11)
and suggested that the product of pseudo S-gene was
inactive even if it was translated.

In this communication, we have cloned cDNA encod-
ing human PAF-AH S-subunit. The subunit is enzy-
matically active, consists of 229 amino acids and is
completely identical with bovine homologue at amino
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acid level. In our previous works, we observed that both
a- and - subunits showed striking homology between
human and bovine (10,16,17). Taken together, these
results suggest that all subunit of the enzyme is evolu-
tionarily well conserved and plays an important role
in the maintenance of homeostasis through degrada-
tion of PAF which is a potent phospholipid mediator
and implicated in several pathological processes
(18,19).

Studies on the tissue distribution of S-subunit by
Northern blot analysis indicated the ubiquitous expres-
sion of the subunit. Since y-subunit was expressed in
a tissue specific manner (17), the expression patterns
of - and y-subunits were quite different from each
other. Because a-subunit of the enzyme which has no
enzyme activity is shown to affect brain development
(8,16), it seems reasonable that fetal brain is the major
tissue which express the y-subunit. On the other hand,
at present, it is difficult to speculate the biological sig-
nificance of the ubiquitous distribution of S-subunit.
However, it should be safe to mention that oligomeric
structure of PAF-AH might be different from tissue to
tissue. We have shown that while the - and y-subunits
formed a heterocomplex in the native enzyme, both re-
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combinant subunits existed as a enzymatically active
homodimer (8,11). Studies on the biological significance
of the differential distribution of these two catalytic
subunits are now in progress.
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