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1. Introdnetion
1

Concamrzlin A {Cop A) £ a protein obtained fiom
Coippvnlin €azifomaiy which specifizally interacts with
1erminal c-Demannopy rposyl, sel-ghicopyratogyl,
and iﬂ-ﬂ.:l-fxu-tmfuianﬂsyﬂ rexidoes of polysapchanide
ehzins 11§, The use of 1his piant legiin for the deizs-
ticn, and ihe quanlilaticn of sach cellndar residnss,
nas been previous,y deseribed j2]. Moreover, Con-A
mdaces blaste transformation of lemphooytes [34.
Tae ymphocytz—Con A Inleraction provides 2 good
medel for siudving lymgheeyle memrhrang move-
mants and D-mphoeyie stimulstios meachkanisms. In
this wnrlk, we zepart saparlners porformed oo dhs
rale of d'sappearance of Ton A receptors from lym-
thoeyie sarface msmbranes and fheir regeneranion
Lineiles.

2. Maledials and methods

2.1, Animais
Anirmmals were Sprague Dawley female rats five
mnnths old.

2.2 Mediue and cell suspensinns

Cervical lvmph nodes wrere teased 5. Hiank™s bal-
anced salt zolation in whish gatar ose replaced #lu-
G052, THis wWas done In order o .oy 0id inhibition by
glacose of the Con A bindiag 1o the cell receptors.
Por the spene yeasen, po sexoin was nsad at any siage
of the present study. Tie cell suspension was washed
in Hank™s mediom by thres sugcessive cenirifugations
{250 g2 7 vin: 473 Cells were then coenled in an
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heynasyiomelsr, and thelr viability was getimatesd by
irypan Bhae exsinsion.

3. Bstimation of tive arount of riembrare botnd
Corr A.

The binding of Con A on the surface of vmplo-
gyites wwan ostiroated by a procedore which meamnyez
Cun A v peroxidase aviivily {21, To de this, 3 ol of
medinm ontaining 3 X 107 cells and 400 zg of Con
A was incubated for 15 nom at 4%, The pells were
then washed at 4 by three soceassive sentrifugsioms,
and the pelier was resuspencec and ingubated for 15
min iz 5wl eold Hanks medium zonlainizyg 30 wzfrml
of pereaidase. Afer thige spore washings the cell pek
let was suspendsad in 2 m! of physiclogica? soline
hyifer conteining 0.0 M of ameibyl-Dansnzsade, o
coarpstilive mbibiior of Con A binding, and incy-
bated for 15 mwnin at room teonp. The calls were finaliy
centrinped. and the peroxidase relessed in 1he super-
nan! was Taeesarsd wsing HoOn 28 substzate, and O-
dimmigidine as vhe chromogemic substanee 4, 5], The
mowskar of Con A nolsenles attached par ofll was cal-
cultated frem the mnnber nf percotdase molecndes
hound per 100 cells, by referring to g standste perox-
idaze activity curve eslablished willh kuown concda-
irptions of peronidaose,

224, Disgppeagance of Con A moiecwles from: rmphio-
oy membranes
After treatiment with Con A : 4° for 15 min, snd
three washings, the cells were suspended and Inenbeted
in Hank’s medium adjsted 1o varsous temperalures.
Oze b sampies wers withdrawn at varions intervals,
added in 4 1l of 60 REiml peroxidase sciniion
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Fig. 1. Dasapyestance of Con A from cell surface a5 a function of time and temperature, (&—a~3) ‘nrubation of iymphocyiss at
37°. {»—=—»} Incobation of Iymphocyles at 23°, (0—0—0) Incubation of Wmphocytes a1 §0°. {s—-—) Incubation of thymocyles
at 37°. {o—o—o) Celis incubated in the presence of e-meihyl-D-marmoside (2t ail suipes). Each poini represents mean values of

three different experimenis. Slandard eqror for each poim? = 2 10%.

then processed at described in sect. 2.3. For contred
purposes calis were ireated in the same way, but o-
methyl-D-mannoside was present during all working
steps.

2.5, Reappeuronce ef Con A receprors on ihe Ivinpho-
syre membrane

The Con A treated celis were washed, suspended
in rlank’s medinm, and incubated at 37°. Afier vary-
ing; times, three samples of 1 mi each were withdyawn.
The Hirst sample was incobated with peroxidase as de-
scrtbed in sect. 2.2., in order to measure the Con A
7emaining on ithe cell surface. The ssvond sample was
trealed first with 200 pg/ml of Con A and then wash-
ed before incabation in peroxidase. The third sample
was irgated with 0.1 D2 e-methyl-D-mannoside, in or-
der in elnte the Con A rerr aining or the cell surface,
washed and was then treated as previously with Con
A and peroxidase.

3. Resnits

Incubation of a constant mumber of cells {5 X 107
fool) with warying concentrations of Con A showed
that the amount of Con A fixed on the cells ipcreased
with concengration and reached a plarean at velues
hizher than 400 gg/ml of Con A, in thess conditions,
gach lymphocyie binds ebout 7 ¥ 10° molecnles of
Con A,

Fig. i shows the cisappearance of Con A from cell
surface as a Mnction of time and temperalure. 11 can
be seen that Con A disappears at 1we different rates
and thet this process is temperature dependent. As
blastic travsfommation and amtigenic modulation are
dose Jepencent phenomena, it was of interest to
check the selationship existing between quantity of
Con A atiached 1o she cells and is subseguent disap-
pearance from the cell surface. The resolts obisined
are shown in fip. 2, Variations in the siope of the
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Fip. 2. Douse deperdence of the disappearance of Con A from the cell surface at 37°. (o-0-m) 7 X 10° Con & maoleculesfesN.
{o~o—=C) 7 X 10% Con A molecnies/cefl. (o) 2 % 10® Con A moleculesfeell. Celis are incubated fos 15 min al 4° with
40D pgi{ml, 30 pgfml and 25 pgfiml of Con A, mespeetively. Each pein: represems mean velues of three different experimenis. Stan-
dard prror for ea2ch point = = 1D%.
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Fig. 3. Lifeei of vanous inhibiors on disappearame »f Com A Jrom cell surface. {(o~v—2) Incubation of *vmphogytes with DNP,

172 8 gy 24%_ g -e—a) Incubnutice of lymphocytes witl 10 pgfml cyviochalasin B al 247, {a—a—s) Tneubalion of lymphooytes

with 2 pgim] cytochalasin Ba2 37°, {m--=—s} incobation of lymphocyles with onabain 1072 M al 37°. {+—a—a) Disappearance

of Con A witheut inbibitor. Euch point represents mean valnes of thies diffcrent experiments. Standard error for each point =2 1D%.
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ca1ly phase were observed, bui the slope of the late
phase seemed not o be afiected.

in order to determing if this apparently eomposile
pnenom2non was dependent npon gnergetic metabol-
ism, (Nat, K*) ATPase, and membrane or microflla-
ments neiion, we tested ithe action of dinitrophencl
{DNP) 10—2 M at 24°, ouabain 103 M at 37° and
cytochalasin B {10 pgfmi or 5D pgfml) at 377 and 24°.
In these experiments, cells were preincnbated for 30
wiin at 37° with the drug, before treatmens with
Con A. No cyiotoxicity was observed.

Fig. 3 shows that disappearance of Con A from
lymphocyie membrane is completely mhibited by
DNP 10~3M or by cytochalasin B at 24°. At 37°, cy-
tochalasin B {10 pgfml or 50 upfml) stems 1o sow
down the first phase and to inhibit the second one.
On the other hand ouabain inhibited Con A disap-
pearance during the first minutes following incube-
tion of the cells at 37° although the late and slower
phase of the process was not affected. The effect of
DNP was also checked at 377, but the high cyto-
toxicity of this drug at this temperature makes the
resulis douhiful.

Fig. 4 shows the regppeaiance of Ton A 1¢cspilors
on the cell surface. 1t is evident that the number of
recepiors present at the surface of lymphocytes is
increased whemn the cells ate treated once with a =at-
nrating dose of Con A (400 pgfml} then washed and
treated again with Con A under the same condilions.
The same increase in the number of Con A binding
gites is observed when the lestin molscuies adsorbed
on tne cell: are frst removed by a-methyl-D-mannos-
ide before a second treatment of the cells with Con
A, In oiher respaets, the incubation of the eells for
various time at 37° after the first treatment by Con
A do not influence the number of membrane recep-
1015 availabls for new Con A molesules (fiz. 4).

4. Discussion

Con A molecules disappear from lymphocyls mem-
brane, following a two phase process: an early rapid
phase and a dower late phass, The temperature depen-
dence of this nhenomenon suggest that fuidity of
the membrane andjor energy are needed. Differential
dependancr 7 the sarly and late phases on the num-
ber of Con & .nolecales adsorbed per cell, sugpests

FEBS LETTERE

Jure 1973

asi ]
"
-
TGt
=
o
g -
T
£ R
f S0 ,‘__‘h
q A
= R
w0

0L

3 5 36 35 20 25 3D 4D &0

TIME  {rmu. o5}

Fig. <. Repenera jon kinctics of Con A -ecepivrs. (a—b—a)
IDisar pearance of Com A from the ccll suzface (@-e—a) De-

tection of Con A jeceplors presend at the surface of cells
which have been submitied 1o the following ireciment: inou-

bation at 4° m Coa A, washing: incubation zt 37° for varicus
times, Incubation in Cor A at 4°. Each poir: < prosents mean
vaiues of thres 4.fferent experimnents. Standard ezzor for each
point = = 10%.

that Con A elimination from membiane, is a composite
e @RS, Includiag one systeny which is dependent
on tae cell surface concentration of Con A. Inhibition
of the phenomenon by DNP seemns to indicate that an
energetic metabolism is reguired. Moreover, the kinetic
patiere pbserved in the presence of cuabain suggests
thai rapid disappearance of Con A needs a stimulated
{Na~, K7) ATPase. The actio of cy*ochalasin B on the
cells is not clear, but i appsaed 1o act #t the mem-
brane level, Thus selsctive €71 2ct on the {ransport of
small molecules {6} -.ud inhibition of capping were re.
peried 10 cocur with Jiis drug (77 In owvr case cyio-
chalasin B seems to act in the same way as a tempera-
ture decrease, but it is difficult to decids what is the
acty al tarpel of thie drug.

The regeneration kinstics obtained secans to indi-
cate that 2 two step fixation of Con A on the mem-
brane reveals more sites than a one step fixaiicn under
saturation cor ditions, Moreover, a1 37 now Con A
1ecEplnrs seen: to be present in the membrane, imme-
diately after disappezrance of Con A molecules. The
first observation is puzeling, bnt it may bie explained
by a general conformational change of the glycan sub-
unit assembly in the membranz, provoked by the fix-
ation of Con A. The second observation may be ex-
plained by tw> hypotheses:
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1) Oply Con A is shed from cell surfaces either by
pinouywosis o1 by clution.

i} Con A s shed with the glysan of the membrang,
and in this case the rapidity of new receplors yeap-
perrance requires the prestnee of preformed glycans
ready to be inserted at the extemal face of the mem-
brane. This preexistence of glycans may be explained
by th2 model proposed by Singer and al. {8]. Work
is nove in progress 1o determine if Con A is eluted,
pinocyionsed, or both apd if some membrans com-
ponents are eluled simullanconsly with Con A inole-

enles,

L]
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