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Spomaneou~y shed e x ~ a c d l ~  ~ m a  memb~ne v e ~ d ~  (ECM) ~ a ~ghly mem~afic mudne rumor fine 
(ES~ we~  compared 0) ~ ~ m a  memb~ne vef id~  (PM) ~ the ~ m e  cells ~ e p ~ e d  by ~ e  ~ o g e n  
cav~ation method and 0O with ECM and PM p~p~afions ~ ~ e  ~ d  ~w m ~ t ~  ~mor I~e EE From 
a prefious ~ochemic~ an~y~s ~ was concluded ~at the exfoliafion of ECM vesicle~ w~ch ~ ve~  
~onounced in m e ~  ESb cell~ ~ n ~  a random proces~ Th~ conclusion ~ fu~her co~oborated by the 
present funcfion~ a n ~ y ~  Comp~ed to ESb PM, ESb-dedved ECM w e ~  selective~ enriched for Fc 
~ p ~  and deple~d ~ ~ y c o p ~ i n s  with a f f i ~  ~ r  h e p a ~  Tumor-derived ECM Ca~ied ~ e  ~ m e  
minor antigen ~ the co~espon~ng ~mor l~e  and showed in comparison ~ PM m ~ e d ~  an increased 
~ r  ¢apaciff in a T-cell-mediated ~mor-specifk ~ t o t o x ~ i ~  tcsL 

I n ~ f i ~  

The spontaneous rdease of plasma membrane 
verities has been described for norm~ and tumor 
calls in fivo and in f i~o  [1-7]. Plasma membrane 
verities shed ~om tumor calls were found to ex- 
press tumor antigens [3,8] and it was therefore 
suggested that they might play a role in the escape 
of tumor cells ~om immune con~ol ~,8,~.  In 
accordance with this hypothefi~ it was observed 
that meta~afifing mammary car~nomas shed 
more membrane verities than rdated non-meta- 
static fines [10]. It was fu~hermore sugges~d that 
plasma membrane veficulation might represent a 
cellular response to injury [11~ because ~ could be 
art i f id~ly induced by ~dehyde~ redu~ng agents 
and de~rgen~ [11-13]. 

In order to understand more about the shed- 
ding of membrane ve~des and i~ potenti~ ~g- 
nificance in cancer metasta~s we have performed 

a sys~matic an~y~s of c e l l d ~  ~asma mem- 
branes and shed veeries ~ a tumor sys~m con- 
~sfing of a ~ w  m~asmtic p a ~ n t ~  fine (Eb) and a 
spontaneous ~gh  m~as~f ic  variant (ESb) [14]. 
C d ~ r  ~asma  membran~ (PM) and ex~acdlu- 
~ r  membrane ~ e ~ d ~  (ECM) ~f t h e e  two tumcr 
fines were prepared ~ large quantifi~. I n ~ s ~  
~ the m~as~f ic  variant was found to produce 
about 3-fim~ as much ECM m ~er i~  as the low 
m~as~t ic  fine [15]. By chemic~ a n a ~ s  and mea- 
surement of mark~  enzym~ the ECM proved to 
be derived ~om the ~asma memb~nes  [15]. How- 
ever, ~ e  ECM & f ~ d  ~om PM ~ f ind compo~- 
fion, r i ~ & ~  and in ~ e  act if i t i~ of some mem- 
b r a n ~ a ~ o o a ~ d  enzym~ [15]. 

H ~ e  we report on our ~nc t ion~  an~y~s of 
• e mmo~derived ~asma membrane .  We de- 
t ided to test the ~ r y  c a p a ~  of the mem- 
brane m a~f i~  ~ three ~ t f e ~ n t  cell-cell ~ r a ~  
fion sys~ms w~ch had been ~ u ~ e d  with these 
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tumor ~nes before: (0 tumor cell binding to 
hepatocy~s [16], (ii) binding of antibody-coated 
erythrocytes (EA) to tumor cells [17], and (iii) 
recognition and lysis of tumor cells by tumor  
specific cytotoxic T lymphocy~s [18]. These as- 
says allow testing for expresMon of (i) 
hepatocyt~binding cell surface #ycoproton~ (fi) 
immuno~obulin-binding Fc receptors and (iii) 
tumovassodated antigens. The differences ob- 
served b~ween ECM- and PM-derived materiM as 
well as those seen between low (Eb) and high 
(ESb) m~astafic tumor ~nes will be discu~ed 
with regard to po~nfiM functionM fignificance. 

Mated~s  and Methods 

Tumor cell ~nes. The two tumor cell ~nes Eb 
and ESb ~re sublin~ of the m~h~ch~anthren~ 
induced DBA/2 mouse ~mphoma L5178Y. Eb 
has ~w and ESb high m~as~tic capad~ [1~. 
The etidogy of the cell ~ne~ thor charac~ristics 
and thor m~ntenance in tissue c d t u ~  have been 
described in detail Osewhere [1~1~. 

Preparat~n of p~sma membrane vesicles and 
extracellu~r membrane v~ le s .  Plasma membrane 

• 

veeries were prepared ~om Eb and ESb asd~s 
cells and from the asd~s fl~d as described in 
detail [15]. 

Ana~ca l  procedures. Proton content was de- 
termined by the procedure of Lowry et ~. [20]; 
phospholipids and fat~ adds w~e determined as 
described [15]. 

Hepawcyw minor cell rosette assay. Hep~ocytes 
were ~ e d  by ~ ~tu c ~ g e n a s e  p~fu~on as 
described [16]. Washed hep~ocy~s were cuRured 
in Williams me~um E (Flow Laboratories No. 
1~50~5~  in the presence of 15% fet~ c~f serum 
and ins~in (~gma No. I~500) for 2-3 h at 37°C 
in fl~-bottom microtiter p l i e s  (Mdtiwell Nr. 
3008). For the rosette assay, 2-104 h e p ~ o c ~  
per well were co-cultured with 2 .10 6 ESb tumor 
cells in the presence or absence of the ~ c ~ e d  
amounts of plasma membranes. The p~centages 
of hepatocyte rosettes (hep~ocyt~ with 3 or more 
tumor cells bound) were counted under an in- 
verted mi~oscope. 

D~ection of Fc receptors by ~e EA rosette assay. 
100 ~1 of a 50% suspen~on of washed sheep 
erythrocytes (SRBC) in 0.9% NaC1 were incuba~d 

for 30 rain at room ~mperature with 100 #l of a 
mouse anti-SRBC antiserum. The antib0dy-coated 
erythrocytes (EA) were then washed two times 
and diluted to a 1% suspen~on. In the rosette 
assay 50 ~l containing 3.105 test cells (e.g. ESb 
cell~ were mixed in small plastic tubes (Groner 
Nr. 100101) with 50 ~l of a 1% EA suspen~on and 
50 ~l of RPMI 1640 medium with ~r without 
plasma membrane materi~. The mixture was 
centrifuged for 3 min at low speed (1000 rpm) in a 
WIFUG tab~ centrifuge. The mixture of calls was 
then incubated for 15 min on ~e and the pe~ 
centage of rosettes de~rmined under the m~ro- 
scope. Rosette-forming cells were those which had 
3 or more erythrocytes bound to thor cell surfac~ 
Details have been described by Schi~macher and 
Jacobs [17]. 

T-cell-mediawd tumor-specific cywwxid~ tesL 
Tumo~spedfic cytoto~c T cells were induced by 
immunization in fivo and restimulation of im- 
munized sp~en cells in fi~o for 4 days as de- 
scribed [16]. In the cytoto~dty test 5.103 5~C~ 
labelled tumor target cells in 100 ~l medium were 
mixed with 100 ~l medium cont~ning cytoto~c T 
cells and centrifuged for 3 rain to mediate contact 
b~ween ef~ctor and target cells. The assay was 
performed in microtiter plates in triplica~ and 
different ratios of effector to target cells were 
tested in each experiment. After 4 h of incubation 
the extent of targ~ cell ly~s was de~rmined by 
5~Cr rdeas~ Details have been described [18]. In 
the inhibition assay effector cells were pron- 
cubated with different amounts of plasma mem- 
branes for 30 rain at 37°C in microti~r plates 
before the ~belled targ~ cells were added. Cyto- 
toxic actifity was then determined as described 
above. 

R e s d ~  

Inhibito~ c a p a ~  of mmor-dehved p~sma mem- 
bran~ m a hepawcyte tumor cell ros~te a~ay 

Plasma membran~ (PM) and ex~acelldar 
membran~ (ECM) obt~ned ~om Eb or ESb 
tumor cells were tested for thor capad~ to inhibit 
the infraction b~ween norm~ hep~ocyt~ and 
m~astatic ESb tumor cells. The ~ s d ~  are fl- 
lu~ra~d ~ Fi~ 1. In the absence of inhibitor, 
68% of the hepatocytes formed spontaneous 



238 

• 

0 

- -  

~ 0 
z 
- i 

~ ; I ~ ~ 
AMOUNT OF ~NNTOR (mg) 

50 

Fig. 1. Inhibitory capacity of tumovdefived plasma mem- 
branes in the ESb hepatocyte rosette assay. 2.10 4 hepatocytes 
per well were co-cultured with 2.10 6 ESb tumor cells in the 
presence or absence of the indicated amoun~ of plasma mem- 
brane~ The percentages of hepatocyte tumor cell roseHes were 
counted under an inve~ed microscop~ O, Eb-defived ECM; 
• , Eb-defived PM; 0, ESb ECM; ~, ESb PM. The resul~ are 
expressed as percent inhibition of rosette formation in depen- 
dence on the amount of membranes used. 

roseaes with the ESb tumor cells. The strongest 
inhibition of rosette formation was obtMned with 
plasma membranes from ESb tumor cell~ where 
84% inhibition was observed at the highest con- 
cenuafiom ECM of ESb cells were Mss ef~ctive at 
M1 concentrations tested. Plasma membranes of 
Eb tumor cells inhibi~d only 20% at the highest 
concentration and ECM obtMned from Eb tumor 
calls did not inhibit the roseHes at all. 

These resul~ corroborate our prefious findings 
that ESb ceils carry a number of cell surface 
#ycopro t~ns  which can directly bind to hepato- 
cy~s, whim Eb calls do not [19]. The differences 
observed with ECM compared to PM of ESb cells 
suggest that ECM express far ~wer binding #yco-  
proteins than PM. 

Inhibitory c a p a ~  of  tumor de~ved plasma mem- 
branes in an EA roset~ assay 

When Eb and ESb tumor cells were ~sted for 
expresMon of Fc recepto~ on thor  cell surfac~ 
about 58-70% of ESb cell~ but on~  2-12% of Eb 
cells were found to form rosettes with IgG-coated 
sheep erythrocytes (EA). To test for the presence 
of funcfionM Fc receptors on ~olated cellular and 
ex~acdlular plasma membranes we performed 

rosette i n a c t i o n  assays. For t~s  p u ~ e  anti- 
b o d ~ c o ~ e d  sheep e ~ ~  were p roncuba~d  
~ r  45 ~ n  at room ~ m p ~ u ~  ~ t h  ~ e  ~ c ~ e d  
amoun~ of p l~m a  m e m b ~ n ~ ,  washed two times 
and ~en  added to ESb tumor c ~ s  as ~ c a ~ r  
c ~ s  in ~ e  EA rosette assay. The ~ s ~  are 
• u s ~ e d  ~ ~g .  2. In contrast to ~ e  h e p a ~ c y ~  
rosette assay, the ECM of ESb tumor c ~ s  had in 
t~s  assay a much ~gher  ~ ~  c a p a d ~  ~ a n  
the PM p~p~af ion .  ECM of Eb calls were inqU-  
i r y  only at concen~afions of greater than 100 
~ g / ~ ,  w~le ~ e  CM of Eb c ~ s  ~ d  not i n ~ t  at 
~ .  

The fo l lo~ng p~nts  shou~ be noted when 
comparing ~ e  results of the two ~ r e ~  assays. 

1. To ob t~n  50% i ~ n  ~ t h  PM from ESb 
c ~ s  about 80 ~ g / ~  was r e q ~ d  ~ the EA 
rosette assay and about 500 ~ g / ~  ~ ~ e  hepa~-  
cyte rosette assay (a r a c e r  of ~ 6 ~fferenc~.  

2. The co~espon~ng concentrations for 50% 
~ N t i o n  obt~ned ~ ECM from ESb c ~ s  
were o ~ y  10 ~ g / ~  ~ the EA rosette assay and 
as much as 5 m g / ~  ~ the hepatocyte assay (a 
factor 500 ~fferenc~.  

3. Mem~ane  m a ~ r i ~  ~om Eb calls was much 
less ~ r  (25% m ~ m M  ~ b i f i o ~  and here 
EA rosette i ~ N ~ n  was o ~ e ~ e d  o n ~  ~ t h  
ECM, w ~ e  h e p ~ o c ~ e  ~ f i o n  was o ~ e ~ e d  
o ~ y  ~ t h  PM~erived m~er i~ .  
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~g. 2. ~ h i ~  c a p a ~  o£ ~mo~dedved ~asma mem- 
branes ~ &e EA roscoe assa~ ~asma membranes ( P ~  of 
~ther  Eb ( ~  or ESb c ~ s  ( ~  or ECM M ~ & e r  Eb (O)  or ESb 
c ~ s  ( ~  were t e s t ~  ~ r  c a p a o ~  to ~ t  the h i n ~ n g  of 
a n t i b ~ e o ~  e ~ r ~ e s  (EA) ~ ESb tumor c ~ s .  
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Taken togetheL it can be stated that there ~ a 
difference in the functionfl characteristics of cellu- 
lar and ex~acellular tumo~defived plasma mem- 
brane verities. In the EA rosette assay ESb de- 
rived ECM had a much ~ronger inhibitory capac- 
ity then PM, while in the hepatocy~ rosette assay 
ESb derived ECM was much ~ss inhibitory than 
respective PM. Compared to PM, the ECM 
mater i~  was thus enriched for Fc receptor expres- 
fion while it was depleted for expresfion of mem- 
brane glycoprotons with affinity for lectin recep- 
tors on hepatocytes [21]. In both assays Eb-de- 
rived plasma membrane m a s t i f f  was much less 
inhibitory than ESb membrane materi~, con- 
firming our previous findings with inlact cells 
[16,21]. 

~hib iw~ c a p a ~  of mm~-derived p~sma mem- 
bmn~ ~ a ~ m o r - ~ c  ~ m e d i a t e d  ~wwxic- 
ity t~t  

We have ~ p o ~ e d  p ~ o u ~ y  ~ Eb and ESb 
cell ffpes express t u m o ~ s o d ~ e d  ~ a n ~  
tion antigens (TATA) which ~duce  pro~ctive im- 
m u ~  ~ ~ v o  [22] and ~ e d f i c  c ~ o m ~ c  T cells 
in ~ o  [18]o The TATA e x p ~ e d  by Eb and ESb 
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cells were disdnct for each 5ne so that there was 
cros~reacdvity n~ther  in protective immunity in 
f ivo nor on the levd of cytotoxic T cells in ¼tro. 
To test whether shed ECM might play a role in 
tumor immune escape it was impo~ant  to know 
(i) whether the veeries  expre~ed TATAs and (ii) 
wheter they could inhibit TATA-specific cytoto~c 
T lymphocy~s (CTL). 

We therefore ~sted the tumo~derived plasma 
membranes for thor  inhibitor capadty  in spedfic 
T-cell-mediated cytotoxi~ty. The resul~ of these 
competition experimen~ performed in ¼~o are 
illu~rated in Figs. 3 and 4. In F i~  3 Eb-speofic 
CTL were p r o n c u b a ~ d  in microtiter plates for 30 
min at 37°C with tumo~derived plasma mem- 
branes at the indicated concen~afion& Then, 
~Cr- labded  Eb tumor target ceHs were added, the 
killer and target cells were co-incuba~d for 4 
hours and the spedfic S~Cr rdease was de- 
termined. The resul~ in 3A i~u~ra~  that in the 
absence of inhibitory membranes Eb tumor target 
calls were lysed in a dose-dependent fashion, 
whereas ESb target cells (spe~f idty  control) were 
not lysed. B, C and D show the resul~ when Other 
100, 10 or 1 #g. of tumo~derived plasma mem- 

L 

100 100 

50 

B 100 pg C 10 pg 

EFFECTOR: TARGET CELL RA~O 

D 1~g 

50 

H~ 3. ~ b i t o ~  opaci~ ~ ~mo~defived ~ m a  membmn~ in a ~mor-~ecific T~dLme&~ed c ~ o ~ o ~  ~st wi~ an~Eb 
cy to~c  T lymphocytes (CT~. Anti-Eb CTL w~e ~du~d by immu~z~n ~ fivo and 4 day ~ s f i m ~ n  in fi~o ~ immured 
~ l~n  ~lls ~ de~fibed [1~. SoDd lin~ ~ ~e c ~ o ~  m ~ r e d  wi~ ~C~abded Eb m ~  ~el~ w ~  ~e ~fiped ~ne ~ 
A ~pe~fid~ conWol) ~ c ~  ~e c ~ o ~ o ~  ag~n~ ESb ~ m ~  m ~  cell~ ~ C and D iHu~r~e ~e c ~ o ~ o ~  ag~n~ Eb cells 
obtMned after competitive inhibition with ~ e r  Eb ECM (O~ Eb PM ( ~  ESb ECM (~) ~ ESb PM ( ~  InaCtion was seen o~y 
wi~ Eb~efi~d ~ m a  memb~n~, where ECM m~efiM w~ morn ~ n ~ y  ~ ~an PM ma~dM. 
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brane ma~fi~ had been added for competitive 
~ N t i o m  No inhi~tion of cy to to~d~  was ob- 
served with ESb-derived mamri~, whereas Eb-de- 
rived membran~ co~d p a r t i ~  in ,b i t  the Eb- 
speofic CTL when ufing Other 10 or 100 ~g. It 
can be seen fu~h~more that Eb-derived ECM 
m~eri~ had a ~ g h ~  i n q u i r y  capao~  than PM 
~ every effector-to-target~ell ratio tested. 

Fig. 4 shows the resuRs of the co~espond~g 
an~yfis performed with ESb-spedfic CTL. Now 
the ~ r y  c a p a ~  of Eb versus ESb-derived 
membran~ was just reversed. Eb-derived mem- 
branes • d not in~Nt ESb-spedfic ~ l~r  cdl~ 
w ~  ESb-derived membranes showed parti~ 
competitive ~ b i t i o n .  ~milar to the p ~ o u s  
an~yfi~ ECM had a ~gher spedfic i n ~ t o r y  
capadff than PM. Thee  ~ s d ~  show that tumo~ 
derived ~asma membran~ have a spedfic ~ -  
tory capad~ in T-cell-medh~d c y t o ~ o ~  and 
thus express tumor antigens. Spontaneoufly shed 
verities ~so express these antigens and have even 
~gher ~ N ~ r y  capad~ than PM m~eri~. It is 
thus posfib~ that in a loc~ microenvironment 
shed ECM m~eri~ cou~ ~ r ~  with T-cell- 
m e ~ e d  anti-tumcr acti¼~. 

D ~ c u ~ n  

In a pre~ous study [15] we compared cell~ar 
(PM) and ex~acdl~ar (ECM) plasma membrane 
vef id~ ~om the ~w m~as~fic ~mphoma Eb 
and its ~gh m~as~fic spontaneous variant ESb 
by means of b~chemicM procedures. It was con- 
duded that spon~neous membrane shed&ng (i) 
was more pronounced in the ~gh than in ~e  ~w 
m~as~tic fine and (~) was a selective rather than 
a random process. Here we repo~ on function~ 
differences of PM and ECM preparations from Eb 
and ESb calls and & ~ u ~  ~ o r  possib~ implica- 
tions for cancer m~as~fis and immune escape. 

Fi~t ~e inv~tiga~d lhe ~ r y  capacity of 
the tumo~deri~ed membrane p ~ p a r ~ n s  ~ a 
hep~ocy~ tumor cell rosette assay. ESb calls 
w ~ h  m~as~size p~dominantly to the liv~ have 
the capadff to form spontaneous rosettes with 
fiver parenchym~ calls [16]. T~s Nn&n~ w~ch 
was not observed with Eb cells, ~ou~ be shown to 
be due to the recog~tion fia hepa~cy~ lectin-fike 
r e c e p ~  of ESb call sur~ce ~ycoprotdns with 
free G~  and G~Nac re,dues [21,25]. We ~so 
reposed efidence to suggest that t~s s t e r n e  
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100 100 

50 

A B 100 #g 

+ + +++ 

C 10#g 

~ ~ I~.~ ~ 

EFFECTOR: TARGET CELL RA~O 

D 1 #g 

~D 50 

~ 4. ~ o p a o ~  ~ t u m ~ e r i ~ d  ~ m a  memb~n~ m a ~mor-speofic T-cell m e ~ e d  c ~ o ~ d ~  ~ wi~ anfi-ESb 
CTL. A~gESb CTL we~ induced by immu~zafion ~ ~vo and 4 day ~ s f i m ~ n  ~ fi~o of immu~zed s~een cells as described 
[1~. Solid ~nes ~ d ~ e  ~e  c y ~  tested agaimt 5~ Cr-labeled ESb t~get cel~ ~ ~ ~e  absen~ (A) ~ in ~e  p ~ n ~  (~  C 
and D) ~ & f ~ m  amoums of ~ m a  membrane. The ~riped ~ne m A G p e c i f i ~  comrol) ~ows ~e  c ~ o m ~  ag~n~ Eb m m ~  
m ~  cell~ The ~ m b d s  ~ r  ~e  ~ s ~  obse~ed in ~e  ~ e n ~  ~ ~ memb~n~ ~e  ~ in ~ 3. ln~Nfion ~ E S ~ i f i c  
c y ~ O ~  w~  d ~ d  o~y wi~ ES~deri~d ~ m a  memb~n~,  and ESB ECM m~efiM w~ ~ p e f i ~  ~ ESb PM~erived 
m~efi~. 



interaction of a metastatic tumor variant with a 
norm~ organ-derived parenchym~ cell could ~ad 
to tumor cell ~apping and enhanced organ coloni- 
zation ~ 1 2 3 ~ .  It was now found that ESb-de- 
rived membranes could inhibit the rosettes while 
those ~om Eb calls were very poorly or not inhibi- 
tory, thus corroborating our pre~ous finding with 
intact cells. When comparing ESb-derived ECM 
and PM materi~ we found that the shed vesicles 
inhibi~d about 10-times ~ss well than the PM 
matefi~. It would thus be difficult to ima~ne that 
shed verities could reach a loc~ concentration 
suffidenfly high for competitive inhibition of 
ESb-hepatocyte bindin~ i.e. about 5 mg/ml.  In 
comparison to PM the ECM of ESb cells seem to 
be depl~ed of hepatocyte-binding ~ycoprot~ns.  

Quite different resul~ were obt~ned when 
an~yfing the membranes for expresfion of Fc 
receptor .  From the EA rosette inhibition curves it 
appeared that ESb-defived ECM carried fignifi- 
can fly more Fc receptors than the co~esponding 
PM membranes, whi~ tho~e of Eb cells were on~  
very Foorly ~r  not inhibitory. The ditfetent inhibi- 
tory capadty of ESb ECM in the two rosette 
assays is very remarkable and amounts ~o a 500- 
fold dif~rence when comparing concen~afions 
required for 50% inhibitiom Compared to ESb PM 
the shed ECM verities were sdec tNdy enriched 
for Fc recepto~ and sdecfivdy depl~ed for 
hepatocyte-binding rites. It can now be stated that 
there is a continuous ~ne 6f increase in Fc recep- 
tor expresfion ~om Eb PM ¼a Eb ECM to ESb 
PM and from there to ESb ECM (see Fi~ 2). In 
concordance with this we pref ious~ described 
c ~ f f e e  Fc recepto~ in serum or a sd~s  fluid 
from tumo~beafing animus [17]. The rdease of 
Fc receptors into body fluids might have imp~ca- 
tions for the regulation of host immune responses. 
An immunosuppresfive activity has indeed been 
ascribed to an immunoglobulin-binding factor 
(IBF) produced by L5178Y lymphoma cells [26] 
from which Eb and ESb cells are derived.. 

~nce  in both function~ tests discu~ed so far 
ECM matefi~ behaved differently from PM 
materi~ it may be questioned whether the ECM 
was r e ~  derived from lhe tumcr c d ~  or whether 
it could not have been derived from host cells 
within the a s ~ s  fluid. Very spedfic markers for 
tumor c d ~  are thor  tumor antigens, which can be 
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recognized by syngen~c tumor-spedfic cytotoxic 
T lymphocytes. Ufing such cells for typing we 
have pre¼ou~y shown that both tumor hnes, Eb 
and ESb, carry distinct non cross reactive tumor 
antigens [18]. These antigens were not de~ctable 
on syngendc norm~ calls and were recogn~ed on 
the tumor cells surface in assodation with H-2 
antigens [27]. As shown in Figs. 3 and 4, it was 
posfib~ to inhibit tumor-specific CTL activity 
sdect ivdy with the respective tumo~derived PM 
preparations, which shows that PM carry tumor 
antigens as wall as H-2 antigens. When ~sting 
ECM materi~, it was found that these inhibited 
~so spedfically the co~esponding cytotoxic T 
cells and thus ~so expressed the tumor antigen~ 
ECM-mediated inhibition was even more pro- 
nounced than that by PM preparation~ which is 
fimflar to the GRSL ~ukemia [1~ and suggests (i) 
that ECM was definitdy tumovderived and (ii) 
that shed ECM verities might play a role in spedfic 
immune escape mechanisms. To our knowledge 
this is the fi~t demon~ration of spedfic inhibi- 
tion of anti-tumor CTL actifity by purified spon- 
taneously shed ECM vefide~ 

When confidering the results from our bio- 
chemical and fimctionM an~yfis togethe~ it seems 
that the exfoliation of membrane ~efides by meta- 
static tumor c~ls is a highly sdective process. 
Both in qualitative and quantitative aspect~ 
plasma membrane veficulation was more pro- 
nounced in metastatic ESb calls. This suggests that 
this process is of selective advantage for cells to 
become metastafi~ This could be achieved (i) by 
chan~ng the membrane fluidity [15], (fi) by facili- 
tating tumor cell invafion into surrounding tissues 
~ a  rdease of degradafiv~ enzymes [28,29] and (iii) 
by evading host anti-tumor immune responses 
130,311. 
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