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The  receptor  for IgE (FctRI) is a multimeric  com- 
plex  containing  one a chain,  one 0 chain with  four 
transmembrane  domains  and  one  homodimer  of  di- 
sulfide-linked  y-chains. The  FctRI y-chains form  ad- 
ditional  disulfide-linked  dimers  with  the  homolo- 
gous (- and  q-chains, as part of the TCR complex. 
The  low affinity  receptor for IgG ( F c ~ R I I I ) ~  on NK 
cells is also associated with (-chains. Here  we  show 
that  the  y-chain is expressed  in NK cells both as a 
group of heterogenous yy homodimers  and also as 
a heterodimer  bound to (. FcyRIIIA is associated 
with  three types of dimers ({, y(, and  notably yy as 
well. In fact, yy appears to be the  predominant  spe- 
cies associating  with FcyRIIIA.  The surface ex- 
pressed FccRI also associates with  the  same  group 
of heterogenous  homodimers. We also show  that 
there is no  C-terminal  posttranslational  cleavage of 
y occurring  before its insertion  into  the  plasma 
membrane as previously  suggested.  Thus,  like  the 
TCR, FcyRIIIA  may  form a  variety  of  receptor iso- 
forms,  though at present  we  do  not  understand  the 
functional  implications of these structures. 

The high affinity receptor for IgE is a tetrameric com- 
plex of noncovalently attached  subunits (ty@y2), whose 
activation  mediates a variety of functions,  including  the 
release of potent substances  such as histamine,  respon- 
sible for allergic reactions (1, 2). This receptor (FccRI) is 
found exclusively on the  surface of mast cells and baso- 
phils  and  transcripts for the CY and /3 subunit have only 
been detected in these cells. However, the y subunit 
message is also  present  in  other hematopoietic cells that 
do not express FccRI. The homodimer yy is found  in 
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We are following a new nomenclature on FcR  proposed by J. V. 

Ravetch and J. P. Klnet (see Ref. 1). This nomenclature incorporates the 
recommendations of previous nomenclature committees and, where pos- 
sible, tries to  conform to the standards established by the WHO. FcyRIli 
is encoded by a single  gene  in the mouse  (previously  named  FcyRIIa. 
FcyRIIA.  or  FcyRIIa) and by two genes in the  human, FcyRlIIA (previously 

and is expressed in NK cells, macrophages, some T cells and is inducible 
named FcyRIII-2  or  FcyIII-TM: this gene corresponds to one form of CD16 

in monocytes) and FcyRIII (previously  named FcyRll1-1 or FcyRII1-PIG: 
this gene corresponds to the other form of CD16 and is expressed  only in 

by a glycosyl-phosphatidylinositol  moiety). 
neutrophils. its protein  product  being anchored in  the plasma membrane 

mouse macrophages (3) where it associates  with FcyRIII, 
a receptor with low affinity  for IgG. Furthermore  7-chains 
are  present in a mouse T cell line (CTLL) where  they 
associate  with {- and q-chains as part of the TCR com- 
plex, creating  a  rich  structural diversity of homodimers 
and heterodimers whose function is at present  unclear 
(4). Interestingly, homodimer of {“chains and  an unde- 
fined {“chain-containing heterodimer also  associate  with 
FcyRIIIA  (CD16) in human NK cells (5-7). In addition, 
cotransfection  studies show that  either y and { can com- 
plement the  surface expression of human FcyRIIIA (6, 8, 
9). However, complementation for surface expression of 
receptors  in  transfection  studies  does  not  necessarily 
indicate what  happens naturally. For example, human { 
can  substitute for y in promoting the  surface  expression 
of  FccRI (1 0). The {-chain being absent  in  mast cells and 
basophils, it is clear that  an interaction between { and 
the  other  subunits of  FccRI does not occur naturally. 
Therefore it is important  to  demonstrate directly that 
these  interactions do in fact occur in untransfected cells. 
In this study, we have  characterized  several  types of 
dimers that associate  with FcyRIIIA in human NK cells 
and identified a  group of yy homodimers in association 
with both FcyRIIIA and FctRI. 

MATERIALS AND METHODS 

Cell lines and cell purvlcatlons. Rat  basophilic  leukemia  cells 
(RBL-2H3) were  grown as previously described (1 1). Human NK cells 
(LGL3) were purified from  buffy coats of blood donated by several 
normal volunteers by sequential Ficoll/Hypaque gradients,  adher- 
ence to plastic and nylon, Percoli gradients,  and  sheep E  rosetting. 
(1 2). Flow cytometry of the  resulting NK populations showed: >80% 
CD56+. <lo% CD3+, -75% CD16+, ~ 7 5 %  CD1 lb+, ~ 2 %  Leu M3+. NK 
3.3 cell line (a gift  from Dr. J. Kornblut) (13).  the YT cell line (14) 
and  the  preparation of basophil-enriched human leukocytes (15) 
have  been  described. CEM-CM3 and JURKAT cell lines were  ob- 
tained from  American  Type Culture Collection (Rockville, MD). 

Peptide synthesls and antlbodles. Two short peptides  corre- 
sponding  to  the cytoplasmic tail of human y were synthesized.  The 
sequences of the two peptides are as follows: CLSTRNQETYETLK 
(peptide 1: amino  acids  68-80)  and CKHEKPPQ (peptide 2: amino 
acids  80-86). An amino-terminal cysteine was added to  the  native 

Millgen 9050  Pepsynthesizer with 9-fluorenylmethyloxycarbonyl 
sequence of each peptide. The  synthetic peptides  were  made  on the 

chemistry.  using  the  manufacturer’s  reagents  and recommended 
chemistry cycles. Peptides  were cleaved from the  resin, precipitated, 

was by preparative HPLC on a Waters  C18 Delta-Pak (19 mm X 30 
and  extracted  several  times  with  anhydrous  ether. Final  purification 

cm.  15 p m  particle, 300 pm pore size), using 0.1% trifluoroacetic 
acid in  water as the  starting solvent followed by 0 to 50% acetonitrile 
gradient in 0.1 % trifluoroacetic  acid. Amino acid composition. amino 
acid sequence  analysis,  and  analytical reverse phase HPLC were 
performed to confirm  peptide sequence  and purity. The cross-linking 

Abbreviatlon  used in this paper: LGL, large granular lymphocytes 
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agent sulfo-m-maleimidobenzoyl-N-hydroxysulfosuccinimide ester 
(Pierce Chemical Co.. Rockford. IL) was used to couple the sulfhydryl 
group of the  cysteine residue to  chicken  serum  albumin.  Each of the 
coupled peptides  were then used for  immunization of three  different 
rabbits.  The  rabbit  sera were  tested  for anti-y activity by immuno- 
precipitation of 1251-IgE-receptor complexes. Furthermore.  the  spec- 
iflcity of the  antisera  was tested by immunoblotting. The  serum  581 
(antipeptide  1)  and  the  serum  667  (antipeptide  2) were  selected  for 
this  study. As shown In a  previous study  (4)  the  serum  581 did not 
show  any cross-reactivity with f. In addition. the polyclonal antipep- 
tide antibodles  581 were affinity purified using a column of peptide 
1 bound to Epoxy activated-Sepharose  6B  beads (Pharmacia-LKB 
Biotechnology Inc.. Piscataway. N J ) .  Rabbit anti-{  antiserum 387 
was kindly provided by R. Klausner (Nattonal Institutes of Health. 
Bethesda. MD) (1  6). Murlne mAb anti-CD16  (3G8)  (1 7) was  purchased 
from Medarex Inc. (West Lebanon, NH). Mouse monoclonal antidt- 
nitrophenyl IgE (18)  was  prepared, purified, and iodinated a s  previ- 
ously described (1  1). 

Northern blotttng.  Total  cytoplasmic RNA from the  different cell 
lines  and from LGL cells was  extracted a s  described and Northern 
blottlng was performed followlng a standard protocol ( 1  9. 20) except 
for the  use of Nytran membranes (Schleicher 81 Schuell Inc.. Keene. 
NH). The  same blots  were  successively hybridized with the following 
complementary DNA probes: the Xbal-Ndel fragment of the  human 
FcrRI y cDNA (15)  the XbaI-EcoRI fragment of the  human TCR r 
cDNA (a gift from R. Klausner)  (21).  the EcoRI-BarnHI fragment of 
human FcyRllIA cDNA (a gift from J. Ravetch)  (22). 

IrnrnunoprecLpltatLons. The  preparation of IgE-receptor com- 
plexes has  already been  described (23). Briefly, the IgE was bound 
to  the  surface of RBL-2H3 cells, the cells  were washed  and lysed in 
a borate  saline  buffer  containing  10 mM  of 3-((3-cholamldopropyI) 
dimethy1ammonio)-1-propanesulfonate and  protease  Inhibitors in 
condltlons of minimal  receptor  dissociation. The  postnuclear  extract 
was  then  incubated with rabbit  anti-mouse IgE for 2  h a t  4°C and 
the  immune complexes  were  precipitated  with  protein  A-Sepharose 
beads  (Pharmacia). 

Total cellular y-chain from RBL cells and from human NK cells 
was immunoprecipitated  directly from 3-((3-cholamldopropy1) di- 
methy1ammonio)-1-propanesulfonate lysates by the purified rabbit 
antipeptide 1 and protein A beads.  The  f-chains from human NK 
cells were similarly  immunoprecipitated. The {-CDl6 complexes and 
y-CDl6 complexes from human NK cells  were solubilized with a 
digitonln  lysis buffer  (20 mM Trls-HCI. pH 7.4.  containing 1 % digi- 
tonln. 0.12% Triton,  150 mM  NaCI. 10 mM iodoacetamide. 10 pg/ml 
aprotinin. 10 pg/ml leupeptin. 10 mM PMSF) and immunoprecipi- 
tated  with  anti-CD16 mAb 3G8  and protein C Sepharose  beads 
(Pharmacia). lodoacetamlde (10 mM) was included in all buffers  to 
prevent nonphysiologic disulfide formation. 

Electrophoresfs and  Lrnmunoblottlng. Sepharose-bound  immune 
complexes were eluted  Into boiling nonreducing  sample  buffer.  The 
eluted proteins were separated by two-dimensional nonreducing/ 
reducing SDS-PAGE as described (24).  The  separated  proteins were 
electrophoretically transferred  onto Immobilon P membrane (Mllll- 
pore, Bedford. MA). The  membranes were incubated a t  room tem- 
perature for 1  h In  PBS. pH 7.4.  containing 5% nonfat milk and  then 
for  2  h In  PBS, 2.5% milk containing  10 pg/ml of anti-FcfRI-y 
antibodies or of nonspecific rabbit IgG a s  a control. or 1/200 dilution 
of the anti-{ serum. After removal of unbound  antibodles.  the mem- 
branes were incubated for  1  h in PBS. 2.5% milk, and 0.5 pCi/ml of 
'251-labeled protein A ( E N .  Irvine. CA). then washed for 1  h  in PBS, 
0.1 % Triton X- 100 before  being  subjected to  autoradiography. 

RESULTS 

Expression of FccRI y-chains in various  human cells. 
Total cytoplasmic RNA was prepared from purified hu- 
man NK cells (LGL), from  basophil-enriched human leu- 
kocytes and from  two NK cell lines (NK 3.3 and YT) and 
two T cell lines (Jurkat  and CEM-CM3). Northern blot 
analysis (Fig.1)  using DNA probes  specific  for human 
CD16. human FctRI y- chain,  and  human TCR-{ chain 
reveals  different  patterns of expression  for these  three 
transcripts. A s  expected, the two T cell lines  express the 
TCR {message  but  not the CD16 message. CEM-CM3 but 
not Jurkatt is positive for FccRI y. This  shows  that  hu- 
man T  cells are also  capable of expressing y transcripts 
in the  absence of FcyRIII. similarly to what we observed 
in a mouse cytotoxic T cell line.  Confirming previous 
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mRNA levels in NK3.3 cell  line. basophil-enriched leukocytes. YT cells. 
Flgure 1 .  Northern blot analysis of FctRl y-chain. TCR-T. and CD16 

LCL cells. Jurkat cells. and CEM-CM3 cells. The migration of 18 S 
ribosomal RNA is indlcated. The migration of lane J was sllghly  slower 
presumably as a consequence of a smillng artifact. 
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(a-c) and YT cells (d). Cell lysates were  immunopreclpltated  using anti-y 
Figure2. Expression and dimerization of y and { in human N K  cells 

antibodies (a and b) or anti-{ peptide serum (c and d). The immunopre- 
clpitates were  resolved by two-dimensional nonreducing/reducing SDS- 
PAGE (first  and second  dlmension 14% acrylamide) and lmmunoblotted 

tation of the peptide seen in this figure is as follows.  In a. peptides below 
uslnganti-y antibodies (a) or the anti-{peptide serum (b-d). Our interpre- 

the diagonal  falling  from 27 kDa: y{ heterodimer:  falling  from 24-20- 17 
kDa: :yy homodlmers. b. c. and d. peptides below the diagonal  falling 
from 32 kDa: {{ homodlmer: falling from 27 kDa: y{ heterodimer. 

reports,  human LGL cells  express CD 16  and TCR  {"chain 
transcripts.  The  same  transcripts  are  also  seen in NK 3.3 
cells. In addition, both LGL and NK 3.3 cells  express 
FccRI y message. This  contrasts with the NK-like YT cell 
line that is positive for TCR {but negative for both CD16 
and y. 

Characterization of {{, yy. and y{ dimers in human 
NK cells. We next  investigated the expression and dimer- 
ization of y and { proteins  in  human NK cells. After 
solubilization of  LGL cells,  y-chains were immunoprecip- 
itated from total  cellular  lysates with anti-y  (antipeptide 
1).  Then  the  anti-y immunoprecipitates were resolved by 
two-dimensional  nonreducing/reducing SDS gels and im- 
munoblotted  with  anti-y (Fig. 2a) .  The y-chain is strik- 
ingly heterogeneous  in NK cells. Multiple 8 kDa y species 
were identified below the diagonal and two types of y 
monomer of 8 and  16 kDa were  consistently  seen on the 
diagonal (Fig. 2a) .  Although the polypeptides seen below 
the diagonal do not  have  discrete mobilities, they could 
potentially  correspond to y-containing  peptides migrating 
at  approximately 27.  24.  20. and 17 kDa in the nonred- 
uced dimension. This group of y-containing peptides as- 
sociates  also with the cell surface  expressed FccRI from 
RBL cells that lack { chains (see Fig 3a and below). We 
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Flgure 3. Characterlzatlon of surface expressed and Intracellular y- 
chalns In RBL-2H3 cells by western blottlng. IgE-receptor complexes from 
the cell surface (a)  and y-chalns from  total cellular lysates (b  and c) were 
lmmunopreclpltated wlth antl-lgE and antt-y antlbodles. respectively. 
The lmmunopreclpltates were analyzed and lmmunoblotted as  In Flgure 
2 wlth anti-y antlbodles [a and c) or nonspeciflc rabblt I@ (b) .  The 
arrows lndlcate the m.w. of the relevant peptides In the nonreduced 
dlmenslon. Ant1-c lmmunoblots of the same lmmunopreclpltate dld  not 
reveal any peptldes. 

identified the 27-kDa peptide as  being y{ heterodimers 
by immunoblotting  immunoprecipitates of  LGL y-chains 
with anti-{. Under these conditions a prominent 16-kDa 
{ species is seen below the diagonal  falling from 27 kDa 
in the nonreducing  dimension (Fig. 26). In addition,  a 
small  amount of 32-kDa {{ homodimers appears to  be 
precipitated via the  y-chain.  Inasmuch as anti-y  does  not 
cross-react  with {, it is possible that  the coprecipitation 
of {{ with  anti-y is the result of the coassociation of {{ 
and y-containing  dimers  with CD16 (see below). As ex- 
pected, the  same { species  corresponding to {{ and y{ are 
also  seen  when  anti-{immunoprecipitates from LGL cells 
are immunoblotted with  anti-{ (Fig. 2c). To support the 
contention that  the  27 kDa represents y{ heterodimer. 
we analyzed YT cells that express { but not y and ob- 
served that  the heterodimer y{ was lacking  in these cells 
(Fig. 2d). Furthermore, the association of y with { was 
confirmed in  anti-y  immunoblots of anti-{  immunopre- 
cipitates  (not  shown). From these  experiments it can be 
concluded that {{ homodimers (32 kDa) and y{ heterodi- 
mers  (27 kDa) are present  in  human NK cells. We do not 
understand at present how the group of y peptides  (rang- 
ing from 24 to 17 kDa) arise. Obviously, it is difficult  to 
exclude that  the group of y peptides  comes from other 
associated molecules. However the presence of the  same 
peptides in RBL cells (see below) makes  it unlikely. 
Rather, we think  that it is more likely that  the heteroge- 
neity of the y peptides is generated from a posttransla- 
tional modification of the yy homodimers (discussed be- 
low). 

Characterization of y monomers and yy homodirners 
in RBL cells. To determine  whether  the  different species 
of y observed in Figure 2a  are specific for human NK 
cells, we analyzed the 2D pattern of y-chains  in whole 
cell lysates of RBL cells that do not  express {“chains. 

Interestingly the  same y peptides except one, are also 
seen in RBL cells (Fig. 3c). The 8- and 16-kDa y mono- 
mers are clearly seen  on the diagonal although in differ- 
ent proportion and multiple 8-kDa y-containing peptides 
are detected below the diagonal falling from M, ranging 
from 24000 to 17000  in  the nonreducing  dimension (see 
also Fig. 3a). However, as  predicted the 27-kDa y-con- 
taining peptide corresponding  to the y{ heterodimer in 
human NK cells, is absent  in RBL cells. 

We next  tested  whether these y peptides were associ- 
ated  with cell surface FccRI. To selectively purify cell 
surface receptors, RBL cells were bound with IgE before 
solubilization. The IgE-receptor complexes were precipi- 
tated  with anti-IgE. resolved  by two-dimensional gel and 
immunoblotted with  anti-y (Fig. 3a). Four distinct 8-kDa 
peptides were identified: the 8-kDa y monomer on the 
diagonal and  three 8-kDa y-containing peptides that cor- 
respond  to  24.  20. and  17 kDa nonreduced dimers.  The 
16-kDa y monomer (see Fig. 3c), observed in larger 
amount  in LGL cells (see Fig. 2a), could represent the 
unprocessed monomeric y-chain before cleavage of the 
leader peptide. If so, it would explain why this peptide 
does  not  associate  with the cell surface receptors FccRI 
and CD16 (see below). Further  analysis of the 24-. 20-. 
and 17-kDa y-containing  peptides  indicate that they do 
indeed correspond  to  different  species of yy homodimers. 
These  peptides  but  no  additional peptides are  seen below 
the diagonal after immunoprecipitation of y-chains from 
metabolically labeled cells with [35S]cysteine (not  shown). 
Therefore these y-containing peptides do not correspond 
to  undefined  heterodimers  but  to  different  forms of yy 
homodimers. 

Association of {{, y{, and yy dimers  with CD16 in 
human NK cells. To determine if the different  dimers 
observed in NK cells are associated  with  CDl6. anti-CD 16 
immunoprecipitates from human NK cells were analyzed 
by two-dimensional gel, transferred  to Nytran mem- 
branes,  and immunoblotted with anti-y (Fig. 4a)  and with 
anti-{ (Fig. 4b).  The  anti-y immunoblot reveals at least 
two 8-kDa y species. One clearly corresponds  to the 27- 
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FLgure 4. Identlflcatlon of y and farnlly dlmers by Western  blottlng 
and demonstratlon of  thelr assoclatlon wlth FcyRIllA (CD16) In human 
NK cells. Human NK cells were lysed In dlgltonln buffer and the cell 
lysates were  lmmunopreclpltated wlth the mAb anti-CD16 3G8. The 
lmmunopreclpltates were then analyzed In two-dlmenslonal gels and 
lmmunoblotted with anti-y (a)  or antl-( [b) .  
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kDa y{ heterodimer. The  other species  (not well separated 
on this gel) correspond  to  17-  to 24-kDa yy homodimers. 
Repetitive quantitative  analysis of the counts with  a 
radioanalytic imaging system (AMBIS) shows  that  76% of 
the  counts associated  with  y-chains are  part of yy hom- 
odimers.  Since only one  y-chain is represented in the y{ 
heterodimer, it can be calculated that  the ratio of yy/y{ 
is 1.58. Obviously this calculation assumes  that  there is 
no preferential  dissociation from CD16 of either  one of 
the dimers. The anti-{ immunoblot clearly shows  that 
CD16 associate  with {{ homodimers and y{ heterodimers. 
The  intense  spot  seen  on  the  right of the diagonal would 
correspond to monomeric {. This species is also  evident 
in Figure 2c albeit  much  less intense. We do  not  under- 
stand  the  nature of the monomeric { (and y) species but 
cannot exclude that it occurs  because of inadvertent 
cleavage in vitro of the disulfide bond. It is possible 
however that monomeric { and y associate  with  the  sur- 
face  expressed  receptors (see also Fig. 3a). These  results 
demonstrate unequivocally that CD16 in  human NK cells 
associate  with yy. y{, and {{dimers with  a  preference  for 
the yy homodimer. 

Absence of C-termfnal cleavage of y-chains. Biosyn- 
thetic  dual labeling of RBL cells  using [3H]histidine and 
[35S] cysteine  indicated that  the FccRI y-subunit purified 
from the plasma  membrane did not  incorporate 13H]his- 
tidine  (25). However, the y cDNA sequence  predicts a 
histidine  residue close to the C-terminus. To explain this 
apparent discrepancy, we speculated that a posttransla- 
tional processing could cleave the  C-terminus of the y 
before its  insertion  in  the  plasma  membrane.  The  se- 
quence of one  tryptic peptide of y purified from the 
plasma  membrane  ended  with  the  lysine  residue that 
precedes the histidine  residue predicted by the y cDNA 
sequence.  Therefore this lysine residue- the seventh  res- 
idue from the C-terminus-was proposed to be the  site for 
the  posttranslational cleavage (25). To assess  this possi- 
bility, cell surface IgE-receptor complexes and whole cells 
y-chains were immunoprecipitated  with anti-IgE and  an- 
tipeptide 1, respectively, and analyzed by two-dimen- 
sional gels for  immunoblotting  with an antipeptide  serum 
against  the C-terminal sequence of y (antipeptide  2). It is 
clear that  the various yy homodimers and  the 8-kDa y 
monomer react  with this antibody  regardless of their cell 
surface (Fig. 5a) or intracellular (Fig. 5b) localization. 
Therefore there is no C-terminal  processing of y-chains. 

DISCUSSION 

Previous reports  have  demonstrated  the  presence of 
TCR {"chains in  human NK cells and  the association of 
{{ homodimers with FcyRIIIA (6. 7). An additional  heter- 
odimer. {-p12 was also detected in  association  with 
FcyRIIIA (7)  but  was not fully characterized.  Our results 
establish unequivocally that  three types of dimers, {{, {y. 
and yy associate  with FcyRIIIA in  human NK cells. In 
addition, we show that  the association of yy with 
FcyRIIIA seems  to  be  preferential  when compared with 
y{ and {{. Furthermore we describe  a  diversity of yy 
homodimers in association  with both FcyRIIIA and FctRI. 
When analyzed in two-dimensional gel, these yy homo- 
dimers  show  different  apparent M, in  nonreducing  con- 
ditions but  generate  monomers of identical M, after re- 
duction. This two-dimensional pattern could be due to 
fatty acids  attached  to  y-chains. We have previously 
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FIgure5. Assessment of the presence of the C-terminal end of y- 
chains  at  the cell surface by Western blottlng with an antipeptlde against 
that reglon. Cell surface IgE-receptor complexes (a) and y-chains from 
total cellular lysates ( b )  were prepared and analyzed a s  In Flgure 3 before 

acid resldues of the y- chaln. 
being lmmunoblotted with antipeptide 2. speclfic for the last seven  amino 

reported that  the  subunits of  FccRI contain  ester-linked 
fatty  acids  (26). In particular,  the j3 and y associate co- 
valently with palmitate. Recent studies  on viral glycopro- 
teins indicate that covalently bound acyl chains  can be 
released by the action of reducing agents  (27.  28).  This 
would be consistent  with  our observation. The rationale 
is that a thioester  linkage  to  cysteine  residues could 
mediate  palmitate attachment. If so, palmitoylation could 
generate  different  forms of homodimers but  after reduc- 
tion and release of the  fatty acids, only one form of y 
monomer would be observed. A s  discussed previously 
(26).  the incorporation of radioactive fatty  acids  into the 
y-chain is so small that a careful  study of this hypothesis 
by using  biosynthetic incorporation is impractical. There- 
fore,  to test  this hypothesis we have  chosen  to  analyze 
whether  mutation of the relevant  cysteine of y could 
change the mobility of the yy homodimer without  affect- 
ing the mobility of the y monomer. In that case,  these 
mutants will allow us to test also if these modifications 
are important  in  the  functioning of y. 

Finally, we have  demonstrated by direct analysis that 
there is no  C-terminal processing of y-chains as we had 
initially proposed (25). This suggestion was made to ex- 
plain a reproducible lack of incorporation of [3H]histidine 
into  surface-expressed  y-chains  although its  amino acid 
sequence  shows an histidine  residue at  the C-terminal 
end. This  was a  reasonable  assumption because this kind 
of processing has been observed for other  membrane 
proteins. It clearly does not happen in y-chains.  There- 
fore it is likely that  the efficiency of incorporation of ["HI 
histidine was too low in  our  experimental conditions. 

The y-, {-. and 7-chains form a family of dimers, some 
of which  associate  with at least three different receptors: 
FccRI.  FcyRIII. and TCR. Future  studies on structure- 
function  relationship will  be necessary  to  understand the 
basis for this  structural diversity. It  will be of great 
interest  to  assess  whether  the different  dimers corre- 
spond  to  different coupling structures capable of mediat- 
ing specific effector  functions. 
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