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Mol  (CDllb), a glycoprotein heterodimer that is 
involved in cellular adhesion processes and functions 
as the C3bi receptor of human myeloid cells, and T200 
(CD45), a panleukocyte glycoprotein family whose 
function is  still not well understood, increased their 
expression in the plasma membrane  of  human neutro- 
phils after exposure to various stimuli which induce 
degranulation, such as formylmethionylleucylphen- 
ylalanine or calcium ionophore A23187. This incre- 
ment  in the expression of both molecules shows a good 
correlation with the release to the extracellular envi- 
ronment  of gelatinase, a marker for an intracellular 
organelle named “tertiary granule” (Mollinedo, F., and 
Schneider, D. L. (1984) J. Biol. Chem. 259,  7143- 
7150). Flow cytometry studies indicate that at least 
50% of the total Mol and T200 molecules are located 
in intracellular organelles. Furthermore, the subcel- 
lular distribution of Mol and T200 glycoproteins in 
resting human neutrophils was investigated by immu- 
noprecipitation of the radiolabeled membrane proteins 
obtained from the distinct subcellular fractions. Both 
Mol and T200  were mainly localized in tertiary or 
specific intracellular granules, which were resolved 
from the azurophilic granules as  well  as from the cell 
membrane fraction. These findings suggest that the 
mobilization of intracellular Mol and T200 to the 
plasma membrane  may regulate early  events occurring 
upon neutrophil activation. 

The leukocyte-common antigen (LCA), or T200 (CD45), is 
a family of high molecular weight  cell surface glycoproteins 
expressed by cells of hematopoietic origin, except by erythroid 
mature cells (1-3). In human  peripheral blood mononuclear 
cells, the T200 complex is comprised of four members with 
molecular weights of 220,000,  205,000,  190,000, and 180,000 
(4-6), whereas in human  neutrophils, only the lower molecular 
weight members are present. Although most speculation has 
centered on the possibility that T200 plays some  role in T- or 
B-cell differentiation, NK and  CTL activities, and  other T- 
cell functions (7-13), its cellular function remains to be elu- 
cidated. 

The leukocyte surface also contains  a heterodimeric glyco- 
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protein family formed by a common B subunit of 95 kDa 
(CD18) noncovalently associated with distinct [Y subunits of 
177,165,  and 150 kDa designated as LFA-1 (CDlla),  Mol or 
Mac-1 (CDllb), and gp150 (CDllc), respectively (5, 14-17). 
The  Mol molecule functions  as the receptor for C3bi opson- 
ized particles (18-20) and plays a role in several aspects of 
cellular adhesion, such as adherence, spreading, chemotaxis 
(X),  and  neutrophil aggregation (22). Recent evidence (23- 
27) indicates that distinct  stimuli mobilize intracellular  stores 
of Mol to the cellular surface, suggesting that increased 
surface expression of Mol mediates neutrophil adherence to 
endothelial cells and  other  substrates,  as well as  neutrophil 
aggregation. Previous reports  (24,25, 28) supported  a specific 
granule location for the intracellular pool of Mol  and gp150. 
However, the observation that up-regulation of Mol can occur 
under conditions which  do not induce secretion of specific 
granule contents (27) suggests a  putative  intracellular Mol 
localization in  another cytoplasmic organelle. 

The presence of a  tertiary granule in human  neutrophils 
has been recently reported (29-31), in addition to  the azuro- 
philic (primary)  and specific (secondary) granules previously 
described (32,  33). The  tertiary granule contains part of the 
neutrophil respiratory burst machinery (30) and gelatinase as 
a granule marker (29, 31). Isolation of this  tertiary granule is 
difficult to achieve due to its nearly identical density to 
specific granules, and  certain  fractionation conditions using 
sedimentation velocity are required to resolve each organelle 

Here, we show that different stimuli induce a rapid increase 
in  neutrophil surface expression of Mol  and T200 glycopro- 
teins, which correlates with gelatinase release to  the extracel- 
lular environment. Furthermore, by subcellular fractionation 
and immunoprecipitation studies, we have found that  Mol 
and T200 molecules are  constituents  not only of neutrophil 
plasma membranes, but also of intracellular granules, which 
in fact contain  a high proportion of these glycoproteins. 

(29-31). 

MATERIALS AND  METHODS 

Chemi~als”Na’~~1 was purchased from Amersham Corp. Acryl- 
amide, bisacrylamide, ammonium persulfate, and TEMED’ were from 
Bio-Rad. Protein A-Sepharose CL-4B was  from Pharmacia LKB 
Biotechnology Inc. The ionophore A23187  was from Behring Diag- 
nostics. Dextran, cytochalasin B, formylmethionylleucylphenylala- 
nine (FMLP),  and all the substrates and reagents for enzymatic 
assays were purchased from Sigma. All other chemicals were  of the 
best quality available from Merck. 

Monoclonal  Antibodies-Monoclonal antibodies were used as hy- 
bridoma culture supernatants. Anti-Mol chain (CDllb) monoclonal 
antibody was Bear 1 (34). Anti-TPOO (CD45) monoclonal antibody 

The abbreviations used are: TEMED, N,N,N’,N’-tetramethyl- 
ethylenediamine; FMLP, formylmethionylleucylphenylalanine; 
Hepes, 4-(2-hydroxyethyl)-l-piperazineethanesulfonic acid SDS, SO- 
dium dodecyl sulfate. 
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was D3/9 (11), which immunoprecipitates all members of the T200 
complex. Anti-P2-microglobulin monoclonal antibody was FG2/2 (35). 
P3x63 myeloma culture supernatant was used as negative control. 

Neutrophil Isolation-Neutrophils were prepared from fresh hu- 
man blood as described (30, 36), with a slight modification of the 
procedure. After sedimentation of erythrocytes  in 1.3% (w/v) dextran 
at room temperature, the leukocyte-rich supernatant was siphoned 
off and centrifuged at 300 X g. The pellet was gently resuspended in 
phosphate-buffered saline, loaded into a layer of Lymphoprep (Nye- 
gaard & Co., A/S, Oslo, Norway), and centrifuged at 400 X g for 40 
min. The neutrophil-enriched pellet was subsequently purified by 
hypotonic lysis of erythrocytes, giving a  purity higher than 98%. 

Subcellular Fractionation of Neutrophils-Neutrophils were frac- 
tionated  after cell disruption in a Potter-Elvehjem homogenizer as 
described (30), with a slight modification of the procedure. A part of 
the postnuclear fraction (6 ml) was layered onto  a 27-ml,15-40% (w/ 
w) continuous sucrose gradient with a  1-ml cushion of 60% sucrose 
and centrifuged in an SW 27 rotor a t  76,000 X g for 15 min at 4 "C 
in  a Beckman L8-70B ultracentrifuge. Subsequently, fractions (the 
first one of 6 ml and  the remaining seven of 4  ml) were collected by 
pumping 60% sucrose into the bottom. Each fraction was diluted with 
50 mM Tris-HC1, pH 8.0, 100 mM NaCl and centrifuged at 70,000 X 
g for 90 min at  4 "C  in  a 30-type rotor. The pellets, representing the 
membranous fractions, were resuspended in 50 mM Tris-HC1, pH 7.5, 
and stored at -70°C. 

Neutrophil Activation-Cells  were resuspended at 3 X lo6 neutro- 
phils/ml  in Hepes/glucose buffer (150 mM NaCl, 5 mM KOH,  10 mM 
Hepes, 1.2 mM MgC12, 1.3 mM CaC12, 5.5 mM glucose, pH 7.5) and 
preincubated at 37  'C for 5 min with 5 pg/ml cytochalasin B. Then, 
FMLP or ionophore A23187, at  the concentrations indicated in the 
respective figures, were added as stimulating agents for 10 min at 
37 "C. Subsequently, cells were pelleted by centrifugation at 300 X g 
for 10 min. Supernatants were saved to determine the release of 
enzyme markers for each cytoplasmic granule, and  the sedimented 
cells were saved to carry out  the measurement of different cell-surface 
antigens by  flow cytometry. Cells held at 4 "C or incubated at  37 "C 
in the presence of 5 pg/ml cytochalasin B, but in the absence of any 
stimulus, were run  in parallel and processed as described above. 

Enzyme Activities and Protein Determinations-Lysozyme, p-glu- 
curonidase, alkaline  phosphatase, and gelatinase activities were as- 
sayed as described (36).  Protein  determination was carried out by the 
Bradford method (37) using a Bio-Rad kit and bovine serum albumin 
as a  standard. 

Immunofluorescence Flow Cytometry-Cells at 2 X 1o6/ml (100 p1) 
were incubated with 100 p1 of monoclonal antibody for 30 min at 
4  "C, washed twice with phosphate-buffered saline, and suspended 
for 30 min at 4 "C in 100 pl of fluorescein isothiocyanate-conjugated 
goat anti-mouse IgG (Kallestad Laboratories, Inc., Austin, TX) pre- 
viously diluted 1:40 in phosphate-buffered saline. Then, cells were 
washed three times and subjected to immunofluorescence flow cytom- 
etry in an EPICS-C cytofluorometer (Coulter Cientifica, Mbstoles, 
Spain). Fluorescence data were collected both on log and linear scales. 
Specific linear fluorescence was obtained by subtracting control flu- 
orescence in which the first monoclonal antibody was substituted by 
the myeloma P3x63 IgG1. 

Radiolabeling, Immunoprecipitation, and Electrophoresis-Mem- 
brane  proteins (50 pg) from the subcellular fractions were solubilized 
in 200 p1 of borate/saline buffer (0.01 M sodium borate,  pH 8.2, 0.14 
M NaC1) containing 0.2% Triton X-100 and radioiodinated (0.2 mCi 
of NalZ5I)  in solution using IODO-GEN (Pierce Chemical Co.) (38). 
After overnight dialysis against  phosphate-buffered  saline, samples 
(2 X lo6 cpm) were precleared with protein A from Staphylococcus 
aureus coupled to Sepharose. For immunoprecipitation, equal 
amounts of input radioactivity of '251-labeled proteins from each 
membrane fraction were  mixed with 100 pI of monoclonal antibody. 
To isolate immune complex, 100 ~1 of 187.1 rat anti-mouse K chain 
monoclonal antibody followed by 30 pl of protein  A coupled to 
Sepharose were added. Immunoprecipitates were processed as previ- 
ously described (39), and samples were subjected to sodium dodecyl 
sulfate (SDS), 10% polyacrylamide gel electrophoresis and autoradi- 
ography with enhancing screens (40). 

Statistical Analyses-Unless otherwise indicated, the results given 
are the mean + S.E. of the number of experiments indicated. 

RESULTS 

Translocation of Mol and T200 to the  Plasma  Membrane 
and Enzyme Release during Cell Stimulation-Flow cytometry 

experiments showed that  Mol  and T200 molecules  were 
overexpressed at  the cell surface upon neutrophil  stimulation 
with FMLP (Fig. l ) ,  suggesting mobilization of an intracel- 
lular pool of these molecules. To test  this possibility, the 
effect of temperature,  FMLP,  and calcium ionophore A23187 
on Mol  and T200 surface expression was studied by  flow 
cytometry (Fig. 2). Controls of cells maintained at 4 "C in the 
absence of cytochalasin B and  any  stimulus were run in 
parallel. Warming of neutrophils from 4 to 37 "C  in the 
presence of cytochalasin B resulted in a significant increase 
of both Mol  and T200 cell-surface expression. Cytochalasin 
B interferes with the function of cytoplasmic microfilaments, 
inhibiting the ingestion of particles and  facilitating the fusion 
of intracellular granules with the cell surface upon cell stim- 
ulation (41). Subsequent stimulation of neutrophils with 
M FMLP or ionophore A23187 (1 or 3 p ~ )  caused a  further 
increase in Mol and T200 surface expression. Stimulation 
with higher concentrations of  A23187 did not  further  enhance 
the cell-surface expression of T200 and  Mol molecules. Stim- 
ulation of neutrophils with FMLP  or ionophore A23187 in 
the presence of the protein  synthesis  inhibitor cycloheximide 
(200 pg/ml) did not  alter  the above-described up-regulation 
of Mol  and T200 cell-surface expression (data  not shown). In 
contrast, the expression of &microglobulin at  the cell surface 
was not affected under the above experimental conditions 
(Figs. 1B and  2), in agreement with previous reports (28, 42- 
44).  Parallel experiments were conducted to examine the 
degree of degranulation of the  three types of intracellular 
granules described in human neutrophils. As shown in  Table 
I, gelatinase was significantly secreted upon cell preincubation 
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RELATIVE FLUORESCENCE INTENSITY (109 =la) - 
FIG. 1. Effect of FMLP on surface antigen expression of 

human neutrophils. Neutrophils were incubated at 4 "C in the 
absence of any  stimulus  (control)  or with M FMLP  at 37 "C in 
the presence of cytochalasin B (5 pg/ml) as described under "Mate- 
rials and Methods." Resting (-) and stimulated (. . . .) cells were 
then chilled at 4 "C, labeled with the corresponding monoclonal 
antibodies and FITC fluorescein isothiocyanate-conjugated anti- 
mouse immunoglobulin, and subjected to immunofluorescence flow 
cytometry. Profiles represent cells labeled with monoclonal antibodies 
specific for the following surface antigens: P3x63 negative control 
(A), &microglobulin ( B ) ,  Mol (C), and T200 (D). 
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FIG. 2. Comparison of 02-microglobulin, Mol,  and T200 antigen expression in resting and activated 
human neutrophils. Cell-surface antigen expression was monitored by immunofluorescence flow cytometry in 
cells held at 4 "C (bar C), in cells incubated at 37 "C in the presence of cytochalasin B (5 pg/ml) (bar CB),  in cells 
incubated with M FMLP  at 37 "C in the presence of cytochalasin B (5 pg/ml) (bar F ) ,  in cells incubated with 
1 p~ A23187 at 37 "C in the presence of cytochalasin B (5 pg/ml) (bar A I ) ,  or in cells incubated with 3 p~ A23187 
at 37 "C in the presence of cytochalasin B (5 pg/ml) (bar A3). Cell treatments with the activating  agents and 
immunofluorescent staining with the corresponding monoclonal antibodies specific for &-microglobulin, Mol,  and 
T200 were as described under "Materials and Methods." 

TABLE I 
Release of  enzyme markers from  human neutrophils upon incubation 

with different stimuli 
Neutrophils were incubated with the stimuli listed below as de- 

scribed under "Materials and Methods." Then,  the cellular superna- 
tants were assayed for the granule enzyme markers: gelatinase (ter- 
tiary granules), lysozyme (specific granules), and @-glucuronidase 
(azurophilic granules). Results are shown as mean f S.E. of the 
percent of the  total cellular enzyme activity released to  the extracel- 
lular medium of three independent experiments. The  total cellular 
enzyme content was measured after cellular disruption by addition of 
0.2% (v/v) Triton X-100. Cytochalasin B (CB) was used at 5 pg/ml. 

Treatment Gelatinase Lysozyme @-Glucuronidase 

4 "C 11.3 f 5.9 9.5 f 2.8 4.3 f 0.6 
37 "C + CB 48.3 f 6.5 19.1 f 3.9 6.9 f 0.8 
37 "C + CB + FMLP 66.9 f 5.0 39.3 f 3.0 15.4 f 0.3 

37 "C + CB + A23187  82.4 ? 2.3  32.6 f 4.6 10.0 f 0.8 

37 "C + CB + A23187 88.1 f 1.9  63.7 rf: 6.9 15.8 & 3.8 

M) 

(1 pM) 

(3 P M )  

at 37 "C in the presence of cytochalasin B, indicating fusion 
of tertiary granules with the plasma membrane. A low release 
of lysozyme, a marker for specific granules, was also observed. 
Additional cell stimulation with FMLP,  a complete secreta- 
gogue, or with ionophore A23187, an agent that has been 
shown to trigger the discharge of the specific granule contents 
to  the extracellular environment (45, 46), induced a  distinct 
release of the  three granule markers  (Table I). Gelatinase was 
almost totally secreted under the highest stimulation condi- 
tions, where the maximum exposure of the antigens at  the 
cell surface was achieved. Lysozyme  was partially released, 
whereas p-glucuronidase (a marker for azurophilic granules) 
was  weakly secreted, indicating that azurophilic granules were 
not fused appreciably with the cell surface under the experi- 
mental conditions used. Control experiments showed no re- 
lease of lactate dehydrogenase activity (data  not  shown), 
indicating cellular integrity. These  results indicated that only 
tertiary  and specific granules could account for the increased 
expression of Mol  and T200 at  the cell surface stimulation. 

CELL TREATMENT 

and granule FIG. 3. Stimulation of antigen exmession I 

marker release in human  neu&ophils by  different  stimuli. 
Neutrophils were incubated at 37 "C in the presence of cytochalasin 
B (5 pg/ml) (bar CB),  with 10" M FMLP  at 37 "C in the presence of 
cytochalasin B (5 pg/ml) (bar F ) ,  or with 1 p~ A23187 at 37 "C in 
the presence of cytochalasin B (5 pg/ml) (bar A )  before Mol  and 
T200 cell-surface expression as well as enzyme release were measured. 
Histograms represent the percent of maximum response obtained 
after the different cell treatments. The maximum response was de- 
fined as  the amount of activity measured after cells were incubated 
with 3 p~ A23187 at  37 "C in the presence of cytochalasin B (5 pg/ 
ml), as indicated for Fig. 2 and Table I. 

In Fig.  3, the effects of temperature,  FMLP, and ionophore 
A23187 on Mol  and T200 expression as well as on gelatinase 
and lysozyme release are shown. The  data  are expressed as 
the percent of maximum response defined as  that observed in 
the presence of cytochalasin B and  3 PM A23187. There was 
a good correlation between Mol  and T200 expression and 
gelatinase release, suggesting that  the additional Mol  and 
T200 expression at  the cell surface was probably due to  the 
discharged tertiary granules, whose membranes were incor- 
porated  into the plasma membrane as  a result of the mem- 
brane fusion event, which is integral to  the degranulation 
process. 

Immunoprecipitation of Mol and T200 in Subcellular Frac- 
tions-Subcellular fractionation  studies were carried  out  in 
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FIG. 4. Relative activity distributions of marker enzymes 

after  gradient centrifugation of neutrophil postnuclear frac- 
tions. Postnuclear fractions from resting human neutrophils were 
separated by rate zonal centrifugation at 76,000 X g for 15 min. The 
sucrose gradients were prepared and assayed as described under 
"Materials and Methods." Plots of relative activity (uersus percent 
volume) are given, where relative activity is the percent activity in  a 
fraction divided by the percent volume collected in that fraction (30). 
The first fraction (top of each gradient, left) represents the enzymes 
remaining in the sample layer and cytosol. Values are shown as mean 
-C S.E. of three independent determinations. The percentages of 
recovered activities were higher than 80% for all the assayed enzyme 
markers. I", plasma membrane; 3 ', tertiary granules; SP, specific 
granules; AZ,  azurophilic granules. 
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FIG. 5. Immunoprecipitation of Mol from '261-labeled ly- 
sates of membrane obtained from neutrophil subcellular frac- 
tions. Solubilized membrane proteins, isolated from the subcellular 
fractions shown in Fig. 4, were iodinated as described under "Mate- 
rials and Methods." Lysates from the different subcellular fractions 
indicated were immunoprecipitated with P3x63 myeloma culture 
supernatant  as negative control ( A )  and with anti-Mol ( B ) .  Immu- 
noprecipitates were then subjected to SDS, 10% polyacrylamide gel 
electrophoresis under reducing conditions and autoradiography. The 
positions of the CY (aM) and @ subunits of the  Mol glycoproteins are 
indicated. 

L 
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FIG. 6. Immunoprecipitation of T200 from '*61-labeled ly- 
sates of membranes obtained from neutrophil subcellular 
fractions. Solubilized membrane proteins, isolated from the subcel- 
lular fractions shown in Fig. 4, were iodinated as described under 
"Materials and Methods." Lysates from the different subcellular 
fractions indicated were immunoprecipitated with anti-T200. Immu- 
noprecipitates were then subjected to SDS, 10% polyacrylamide gel 
electrophoresis under reducing conditions and autoradiography. Den- 
sitometric analyses were carried out from the autoradiographs. 

order to assess further  the intracellular locations of Mol and 
T200 in resting neutrophils. Postnuclear fractions obtained 
from resting cells  were separated by rate zonal sedimentation 
under conditions that resolved  cytosol (lactate dehydrogen- 
ase), plasma membrane (alkaline phosphatase), tertiary (gel- 
atinase), specific  (lysozyme), and azurophilic (@-glucuroni- 
dase) granules, as shown  in Fig. 4. Lysozyme, although present 
in both specific and azurophilic granules, was shown to be a 
reliable marker for  specific granules (30). Tertiary granules 
(fractions 4 and 5 )  were  resolved  from  specific granules (frac- 
tions 5 and 6). azurophilic granules (fraction 8), and  the 
plasma membrane (fraction 2). To examine the intracellular 
location of Mol  and T200 glycoproteins, immunoprecipitation 
experiments of radiolabeled membrane proteins from the 
distinct subcellular fractions were carried out with  mono- 
clonal antibodies anti-Mol  and anti-T200. As shown  in Fig. 
5 ,  Mol was present in  high amounts in fractions 4 and 5,  
corresponding to  the location of tertiary granules. Likewise, 
T200  glycoproteins  were  also immunoprecipitated from inter- 
nal organelles, demonstrating the intracellular location of 
these molecules  (Fig. 6). As evidenced by densitometric meas- 
urements of immunoprecipitates, T200 is highly present in 
fractions 3-5, which are enriched in tertiary granules. 

DISCUSSION 

We have demonstrated for the  first time the localization of 
T200 in the membranes of cytoplasmic granules in resting 
human neutrophils. Evidence  for this intracellular location 
has been obtained with  two distinct experimental approaches. 
First, upon  exposure to various experimental conditions and 
degranulating stimuli, the cell-surface  expression of T200 
increases by up to 2-fold, as determined by  flow cytometry. 
Second, subcellular fractionation and immunoprecipitation 
studies show  T200 to be present in the membranes obtained 
from fractions enriched for tertiary granules. 

We  have  found a good correlation between  increased  cell- 
surface Mol  and T200 expression and gelatinase release  upon 
cell stimulation. This increase was rapid and was not depend- 
ent on protein synthesis. Also,  we have  found enhanced cell- 
surface expression of Mol  and T200 glycoproteins under mild 



9950 Intracellular  Location of T200 and Mol 

experimental conditions that only induced fusion of tertiary 
granules with the plasma membrane, such as simple heating 
in the presence of cytochalasin B (36).  Furthermore, we have 
found (by immunoprecipitation experiments with monoclonal 
antibodies anti-Mol  and  anti-T200)  that a high proportion of 
the total cellular Mol  and T200 was located in  fractions 
highly enriched in tertiary granules. All of this evidence 
indicates that  the up-regulation of Mol  and T200 upon cell 
activation is due to  the translocation of a large, preformed, 
intracellular pool of these molecules, very  likely the mem- 
branes of the tertiary granules, to  the cell surface. Neverthe- 
less, we cannot rule out that some of the  Mol  and T200 
molecules are located in  the specific granules because of the 
partial overlapping between tertiary  and specific granules in 
the subcellular fractionation  studies and of the reported spe- 
cific granule heterogeneity (47).  In  this regard, the results 
herein reported are in agreement with those recently described 
indicating that most of Mol glycoprotein is not localized in 
peroxidase-positive granules (azurophilic granules) (48). On 
the other  hand, experimental conditions which result in max- 
imum Mol  and T200 expression also cause the release of 
substantial  amounts of specific granule contents. 

Interestingly, we have observed by  flow cytometry an  in- 
crease of up to 2-fold in Mol  and T200 cell-surface expression 
upon cell stimulation, indicating that  at least 50% of the  total 
Mol and T200 molecules are intracellularly located. This 
value could be underestimated if  we consider that  the pro- 
longed incubation time required for sample preparation  in 
flow cytometry studies  can induce fusion of tertiary granules 
with the plasma membrane. As a  matter of fact, the rapid 
fusion of tertiary granules with the cell surface under very 
mild experimental conditions is well documented (29, 31,  36, 
49). This readiness of the  tertiary granule to degranulate can 
explain previous results showing variable increases in cell- 
surface Mol expression over basal levels, ranging from 2 to 
10-fold (23-27). In  this context, we can also suggest that  part 
of the  Mol  and T200 molecules localized in the plasma 
membrane in subcellular fractionation  studies may originate 
from granule disruption  during the purification procedure, 
giving rise to granule membranes that cosedinlent with the 
plasma membrane fraction.  Thus, we envisage that most of 
the  Mol  and T200 molecules could be intracellularly located 
in resting neutrophils. 

Previous subcellular fractionation  studies have suggested a 
location of Mol in the specific granules of resting  human 
neutrophils (24, 25, 28). However, gelatinase activity was not 
measured in  these studies; and specific and  tertiary granules 
have almost identical densities, as  they  are difficult to resolve 
from each other except under certain  fractionation conditions 
where sedimentation velocity is used (29-31). Furthermore, 
two recent  reports showed suggestive evidence for an  Mol 
localization in gelatinase-rich granules. Petrequin et al. (43) 
found increased amounts of Mol on the plasma membrane of 
enucleated neutrophils or cytoplasts, as compared to  the cell 
surface of resting cells. Mollinedo (36) reported a significant 
fusion of tertiary granules with the plasma membrane during 
preparation of neutrophil cytoplasts. A strong correlation 
between Mol cell-surface expression and fusion of gelatinase- 
containing organelles with the plasma membrane upon cel- 
lular activation under different experimental conditions has 
been reported (27). 

The gelatinase-containing granules are prone to fuse with 
the plasma membrane upon gentle stimulation and precede 
fusion of specific and azurophilic granules (29, 49). In  this 
regard, the predominant presence of Mol  and T200 in these 
organelles may  have  very important physiological conse- 

quences, specially in the early events of neutrophil activation. 
Since Mol has been implicated in cellular adhesion functions 
(21, 22, 50) and  as the C3bi receptor (18-20), its location in 
the membrane of the  tertiary granule seems to play a pivotal 
role in regulating diapedesis, chemotaxis, migration into  in- 
flammatory sites, and phagocytosis. Upon appropriate cell 
stimulation, the  tertiary granule would fuse with the cell 
surface, secreting gelatinase into  the environment  and expos- 
ing additional Mol molecules at  the plasma membrane. The 
increased expression of Mol would enhance  neutrophil at- 
tachment  to surfaces, facilitating neutrophil chemotaxis. The 
released gelatinase could partially degrade connective tissue 
to facilitate neutrophil mobility. Moreover, the parallel in- 
creased expression of Mol and  the release of gelatinase could 
mediate the neutrophil passage through capillary walls into 
the tissue. Furthermore, the up-regulation of Mol, acting  as 
C3bi receptor, would enhance recognition and killing of mi- 
crobes opsonized with C3bi. In  the case of T200, the signifi- 
cance of its  intracellular location is more speculative due to 
the lack of information about  its  function. In  this regard and 
considering the special features of the  tertiary granules, it 
could be envisaged that T200 might play a role in the early 
neutrophil responses to stimulation. 
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