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Fig, &
Dretermination of Michaclis-Menten constants (K} with purified €, burnetii ACP and MUP (A), CMP (B), fructose 1,6-diphosphate (C) and
O-phospho-DL-tyrosine (D) as substrates

Fourteen U of ACP were included in each assay, The reactions were
acetate pH 5.5 and (. I% Tritory X- H)(). "Hm amount of P re
(A) MUP = 289 pmol/l; (B) CMP =

best substrate for the enzyme. Of the physiologically rele-
vant substrates tested, fructose 1,6-diphosphate, 5-CMP and
O-phospho-DL-tyrosine were most effectively dephospho-
rylated. In addition, 3-AMP and 5-AMP were relatively
good substrates for the enzyme, O-phospho-DL-threonine
and O-phospho-L-serine were very poor substrates.

K values

e

k. values for ACP were determined using four effective sub-
strates in t the malachite green assay (Fig. 8). The K values with
MUP, 5-CMP and fructose 1,6-diphosphate were 289 pmol/l,
prnol/l, and 273 pmol/l, respectively. The K value with
J-phospho-DE-tyrosine was estimated to be 463 pmol/l.

Kinetic analysis of the inhibition of C. burnetii ACP by
complexes D2 and M

Initial reaction rates were determined in the presence
of various concentrations of complexes D2 and M while

conducted at 37°C for 2
sased was measured by the nmfm“hiﬂ‘ green a
2 pmol/l; (C) fructose 1,6-diphosphate =

hrs in a final volume of 100 ul of 10 mmol/l sodium
- The K values were estimated to be:
phospho-DL. t\*mwm = 363 pmol/l.

273 pmol/l (DY O-p

varying the substrate (MUP) concentration over 20-fold
and 7-fold, respectively. Reciprocal reaction rates (1/v)
were plotted as a function of the reciprocal substrate con-
centration (1/[$]) at various concentrations of D2 (Fig. 9)
or M (Fig. 10). By plotting the slopes of the lines versus
the concentrations of D2 or M, the inhibition constants
for complexes D2 and M were estimated to be 2.4 pmol/l
and 3.9 umol/l, respectively. Both inhibited the enzyme
non-competitively; complex D2 was a stronger inhibitor
as compared to complex M.

PTFase-like activity of C. burnetii ACP

Several bacteria, including Yersinia, utilize PTPase to
shut dnwm the metabolic burst of neutrophils (see Discus-
sion). The substrate specificity data indicated that tyrosine-
phosphorylated proteins might also be the targets of the
C. burnetii ACP. Because Raytide is often used as a peptide
substrate for characterizing PTPases, we examined whether
ACP dephosphorylated *P-Tyr-Raytide. In the presence of
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Fig. 11
Dephosphorylation of “P-Tyr-Raytide by the € burnetii ACP
VPTyr-Raytide was incubated ot 37°C with 870 U of purified ACP with

or without 10 pmol/l heteromolybdate complex D, for different time

periods. The P liberated was measured.

with ML

various p
probed
L

itors, The Western blots were then
wvith mwknmm‘ shotyrosine MoAb and visualized by
ingly, ACP-treated (metabolically inhibited)

eutrophils  exhibited  a significantly *m:em:t'i
ph« wsphorylation of a 44 K protein band (Fig. 14). This
result was in contrast to what was anticipated:
dephosphorylation of phosphotyrosine-containing
protein(s). Neither the 1(1011111\/1 function nor location
(external or internal) of this 44 K protein is known at
present,

The possibility that the ACP preparation also contained
tyrosine kinase activity which might account for the
enhance
a tyrosine kinase assay kit (1 ( JLISA based, Pierce), Neither
the €. burnetii 100,000 x g supernatant nor the extensive-
by puritied C. burneti ACP had detectable tyrosine kinase
activity (data not shown),

Anti-phosphoserine and anti-phosphothreonine MoAbs

rere also used o the immunoblot analysis: no difference in
or threonine phosphorylation were detected,

rotease inhib

.. Interest

Discussion

suceessful parasitization of phagocytes by the Q fever
agent may be due, in part, to the parasite’s suppression of
the phagocytes’ capacity to generate adequate
concentrations of microbicidal oxygen metabolites during
and after parasite entry. Several years ago it was noted
that macrophage cells (J774 cell line) infected with
Cburnetii exhibited diminished levels of oxidative

and hvwi with 19 NP-40 in the presence of

phosphorylation was explored with the aid of
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Fig. 12
pH profile of desphosphorylation of 32p-Tyr-Raytide by the €.
burnetii ACP
Dephosphorylation was measured by using 0.1 mol/l Tris-acctate buffer
(pH 4.5-9.0) and 0.0 mol/l sodium acetate buffer (pH 3.5-4.0). The
incubation was at 37°C for 2 hrs.

metabolism and reduced capacity to generate superoxide
anion (Baca et af, 1984). Moreover, while oxidative
netabolism occured m I'T74 cells during the phagocytosis
of antibody-treated C. hurnetii, it umm not be detected in
cells p ha‘agm_ymmng unopsonized C. burnedi. It was also
noted that the phagocytosis of either opsonized or
unopsonized organisms failed to trigger a significant
production of superoxide anion in human neutrophils
(Akporiaye ef al., 1990; Ferencik er al., 1984).

Recently we kzmomrmrcd that supernatants (S100)
prepared from C. burnetii contained a factor that blocked
superoxide anion production by human neutrophils stim-
ulated with fMLP (Baca er al, 1993). Because the
addition of heteromolybdate compounds (demonstrated
inhibitors of ACPs) ta the $100 prevented the shut-down
of anion production, it was concluded that the inhibitory
factor was an ACP. The ACP was localized in the para-
site’s periplasm.

The data presented in this a;‘c‘>111111tu‘1i<‘:1ti(m clearly show
that the extensively purified C. burnetii ACP inhibits
superoxide anion pmdm! on in rmwztmpl‘ulf& and that the
mhibitory substance is an ACP, That the €. burnetii ACP is
different from the host cell ACP is indicated by their distinct
chromatographic patterns and differential inhibitory effects
of heteromolybdate compounds and sodium ortho-vanadate
on them. Its M is approximately 91 K and its pH is abouit
5.0, The enzyme appears to be glycosylated because its
treatment with N-glycohydrolase reduced its M_by
approximately 4 K.

The substrate xpcmf‘"iuity data exclude inositol phosphates
as potential substrates of C. burnetii ACP. Such compounds
have been reported (l.)ﬂs et al, 1986; Saha et al, 1988) to
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studies should be performed on its hiological-clinical
significance as well as its mechanism of action.
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