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The DR antigens are a group of human histocompatibility antigens which have 
attracted great interest because of their role in cell-cell interactions (1). These antigens 
have a two-chain structure consisting of noncovalently associated glycoproteins of 
34,000 and 29,000 mol wt (2-5) and exhibit considerable amino acid sequence 
homology at the NH2-terminal end with murine Ia E/C subregion antigens (6). Like 
their murine analogs, DR antigens have a restricted tissue distribution compared with 
the HLA-A, B, and C antigens because they are mainly expressed by cells associated 
with immune functions (7). 

Some adenocarcinoma cells of mice have been reported to produce Ia antigens as 
indicated by their ability to elicit anti-Ia alloantibodies (8). If so, human tumor cells 
of nonlymphoid origin, in contrast to their nonmalignant counterparts, may express 
DR antigens. Because these antigens are involved in immune phenomena and have 
been reported to control cell proliferation (9), their detection on malignant cells may 
relate to the disordered proliferation of tumor cells and aid our understanding of their 
mechanism(s) of escape from immune destruction. 

Cultured human melanoma cells were studied for the presence of DR antigens to 
test the hypothesis that malignant cells of nonlymphoid origin can express DR 
antigens. The melanoma system was selected because melanocytes have been reported 
to lack DR antigens (10, 11), and the cellular and humoral immune reactions to 
melanoma-associated antigens have been suggested to affect the clinical course of this 
disease (12). Results to be presented indicate that (a) some melanoma cell lines can 
express DR antigens; (b) the DR antigens on cultured melanoma cells are immuno- 
logically functional as they can bind DR xeno- and alloantibodies and can elicit DR 
antibodies in a xenogeneic combination; and (c) DR antigens on cultured melanoma 
cells have a two-chain structure like those on B-lymphoid cells, however, the DR fl- 
chain derived from melanoma cells appears to have a slightly lower molecular weight 
than the DR fl-chain derived from the Victor B-lymphoid cell line. 

Mater ia ls  and  Methods  
Cultured Human Cells. T he  lymphoblas to id  cell lines Victor  and  WI-L2, used in this study, 

have been described previously in terms of sources, cell surface antigens,  and  receptors (13, 14). 
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The following 11 cultured human melanoma cell lines were used in this study: 1) Colo 38, C:olo 
53, C:olo 55, MI4, M16, M21, MS1, BW-5, Allen, Danison, and Vega. Background on the 
origin of the Colo cell series and the M series (15) and the BW-5 cell line (16) is available in the 
literature. The cell lines Allen, Danison, and Vega, which were established by primary explant 
from surgical specimens obtained from three melanoma patients, were a gift from Dr. Y. H. 
Pilch, Department of Surgery, University of California, San Diego, Calif. 

Allo- and Xenoantisera to Cell Surface Markers. DR alloantisera were obtained from parous 
women whose sera lacked cytotoxic activity to the peripheral lymphocytes of at least 80 
unrelated donors (17). The specificity of these DR alloantisera was determined by testing with 
a panel of DR-typed B-lymphoid cells (14). The DR alloantibody eluate (78-E8) was obtained 
by acid elution (18) from 1 × 109 Daudi cells incubated with 50 ml of an HLA alloantiserum. 
This eluate was cytotoxic to cultured B-lymphoid cells and enriched preparations of B- 
peripheral lymphocytes but not to T lymphocytes from 10 unrelated donors (prepared as 
previously published) (19). Furthermore, 78-E8 did not react with the cultured T-lymphoid cell 
lines Molt 4 and 1301 in an indirect rosette microassay, x In indirect immune precipitation, 78- 
E8 reacted with antigenic structures of 34,000 and 29,000 mol wt which are characteristic of 
the a- and fl-chains of DR antigens (2-5). 

A specific xenoantiserum to DR antigens (rabbit 8612) was produced as previously described. 2 
Briefly, an anti-Daudi cell xenoantiserum which was made specific for B-lymphoid cells by 
absorption with 1301 and Molt 4 T-cell lines was reacted with Staphylococcus aureus, C:owan I 
strain (SAC:I) 3 (c:albiochem-Behring Corp., American Hoechst Corp., San Diego, Calif.) The 
anti-DR-loaded SAC:I preparation was then mixed with an NP-40 extract of B-lymphoid cells 
(e.g. RPMI 4098) to bind DR antigens. These SAC:I-antibody-DR antigen complexes were 
injected into rabbits. The resulting antisera were shown by serological and immunochemical 
tests to react specifically with the same antigenic structures detected by DR alloantisera. 2 

Xenoantiserum 3634 which contained antibodies to the heavy chain of HLA-A and B 
antigens and to DR antigens (20) was obtained from a rabbit immunized with histocompati- 
bility antigens solubilized from cultured WI-L2 lymphoid cells and partially purified by 
uhracentrifugal flotation in KBr (21). This xenoantiserum has been used successfully to purify 
DR antigens for amino acid sequence analysis (6). 

Anti-human fi~-microglobulin (fl~o/z) xenoantiserum was from a cow immunized with purified 
urinary fi2-/z. Anti-Moh 4 antiserum was from a rabbit (6521) immunized with Molt 4 cells. 

Rabbits 7428 and 7617 were primed and boosted with intramuscular injections of 3-5 × 10 ~ 
BW-5 and M 16 melanoma cells, respectively. The cells had been washed in phosphate-buffered 
saline and mixed with 300/zls of Mylantha (Stuart Pharmaceuticals, Wilmington, Del.) for 
each injection. 

Serological Tests. The indirect rosette microassay was performed as described. 1 Briefly, 20 
/zl of a cell suspension (5 × l0 s cells/ml) was mixed with 20/~1 of an appropriate dilution of 
antisera in microtiter plates. This mixture was incubated at 4°C: for 60 min and then washed 
six times with minimum essential medium. 20/zls of a 2% suspension of sheep erythrocytes 
coupled with purified antibody to either rabbit or human gamma globulin was added. The 
cells were pelleted, resuspended, and stained with toluidine blue (0.1% in saline), after which 
the percentage of rosettes was determined by counting 200 cells. The cytotoxic test with 
melanoma cells (22) and cultured human lymphoid cells (23) and the lysostrip test (24) 
(resistance to complement-dependent lysis after redistribution of antigens with corresponding 
antibodies) were performed as described. 

Indirect Immunoprecipitation and Sodium Dodecyl Sulfate (SDS)-Polyacrylamide Gel Electrophoresis 
(PAGE). Indirect immunoprecipitation was performed following the method of C:ullen and 
Schwartz (25) with minor modifications described in detail elsewhere (26). Briefly, lentil-leetin- 

Indiveri, F., B. S. Wilson, M. A. Pellegrino, and S. Ferrone. 1978. Detection of human histocompatibility 
antigens with an indirect rosette microassay.J. Irnmunol. In press. 

Wilson, B. S., F. Indiveri, M. A. Pellegrino, and S. Ferrone. 1978. Production and characterization of 
DR xenoantisera: use for detection of serum DR antigens. Manuscript submitted for publication. 

a Abbreviations used in this paper: SACI, Staphylococcus aureus Cowan I strain; fl2-/.t, Beta 2-microglobulin; 
PAGE, polyacrylamide gel electrophoresis; SDS, sodium dodecyl sulfate. 
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FIG. 1. Detection of DR antigens on cultured human melanoma cells by an indirect rosette 
microassay. Eight melanoma cell lines, BW-5 (O), M14 (m), M16 (A), and others (Colo 53, Colo 55, 
M21, M51, and Allen) were treated with either anti-DR xenoantiserum 8612 (1:40 dilution), normal 
rabbit serum (NRS) (1:40 dilution), anti-DR alloantibody eluate 78-E8 (1:10 dilution) or normal 
human serum (NHS) (1:10 dilution) and were then rosetted with either anti-rabbit Ig or anti- 
human Ig-coated sheep erythrocytes. 

purified glycoproteins from 3H-leucine-labeled cells (25) were reacted with antibody-loaded 
SACI. The labeled glycoproteins were eluted from the SACI by boiling with 2% 2-mercapto- 
ethanol and 2% SDS and then electrophoresed on SDS-PAGE as described by Laemmli (27). 
The gels were cut into l-ram slices and analyzed by liquid scintillation counting. 

Results  

Serological Detection of DR Antigens on Cultured Human Melanoma Cells by Indirect 
Rosetting. Of  the 11 melanoma cell lines available in our laboratory, 3 (BW-5, M 14, 
M16) grow as monolayers and the remaining 8 grow as suspension cultures. When the 
11 melanoma cell lines to be tested for DR antigens were treated with a specific 
xenoantiserum (8612) to common structures of DR antigens in an indirect rosette 
microassay, only the three cell lines BW-5, M 14, and M 16 consistently formed rosettes 
with the DR xenoantiserum (Fig. 1). In addition, the melanoma lines BW-5 and M 16 
reacted in the indirect rosette microassay with the antibody eluate 78-E8, an alloan- 
tibody preparation which is highly specific for DR antigens. The cell line Colo 38 
varied in its reactivity with the DR xenoantiserum 8612 and the eluate 78-E8 in 
separate experiments, the percentage of rosettes ranging from 0 to 30% (data not 
shown); the remaining seven cell lines, only five of which are shown in Fig. 1, did not 
react with the DR xeno- and alloantibodies. Because the monolayer cell lines were 
harvested with trypsin, it was not known whether trypsin treatment had increased the 
expression of DR antigens on these cell lines. However, monolayer cell lines harvested 
wtih 0.2 M EDTA were as reactive as trypsin-treated cells to DR antibodies. 
Furthermore, treatment of suspension melanoma cell lines with trypsin or EDTA did 
not increase their reactivities with the DR antibodies (data not shown). 

The three melanoma cell lines BW-5, M14, and M16 were compared with cultured 
B-lymphoid cell lines for reactivity with the DR xenoantiserum 8612 in the indirect 
rosette microassay. The titer of the xenoantiserum was about 1/160 for the melanoma 
cells and about 1/8,000 for a representative lymphoid cell line, RPMI  4098 (Fig. 2). 
These data suggest that expression of DR antigens is much lower on melanoma cells 
than on B-lymphoid cells; a low level of expression of DR antigens on melanoma cells 
would also explain why we were unable to obtain consistent results when the 
melanoma cell lines BW-5, M14, and M16 were reacted with the xenoantisera 8612 
and rabbit  complement in the microcytotoxic test (data not shown). 

Detection of DR-Specific Xenoantibodies in Anti-Melanoma Antisera. The melanoma lines 
BW-5 and M16, which react with DR allo- and xenoantisera, were injected into 
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FIG. 2. Titration of the anti-DR xenoantiserum 8612 with a B-lymphoid cell line RPMI 4098 
(O) and with cultured melanoma cells BW-5 (Q), MI4 ( .) ,  and M16 (&) in an indirect rosette 
microassay. 
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TABLE I 
Susceptibility of WI-L2 Cells to Complement-Dependent Lysis after Redistribution (Stripping) of Cellular 

Antigens with Xenoantisera to Melanoma Cells 

Stripping* antiserum 
Susceptibility to lysis 

Anti-HLA-A2 Anti-DRw4 Anti-Molt 4(6521) 

Rabbit anti-BW-5 - - + 
Rabbit anti-M 16 - - + 
Bovine anti-~2-# - + + 

* WI-L2 cells were treated with antiserum for 30 min at 25°C and then washed and incubated with goat 
anti-rabbit Ig or anti-bovine Ig antiserum for 1 h at 37°C to induce redistribution of cellular antigens. 

rabbits to determine whether  the D R  antigens derived from melanoma cells are 
immunogenic.  T he  resulting antisera were then analyzed for reactivity with D R  
antigens in lysostrip and indirect immunoprecipi ta t ion experiments because both tests 
detect D R  xenoantibodies even though heterogeneous populat ions of  antibodies to 
other cell surface markers are present. In  this way, xenoantisera to melanoma cells 
could be analyzed for their content  of  D R  antibodies without  prior absorption. 

In the lysostrip experiments, WI-L2  lymphoid  cells (HLA-A1, A2, B5, B17, DRw,  
4, 7) were first treated with xenoantisera to melanoma cells BW-5 (7428), M 16 (7617), 
and  anti-fl2-/.t. After redistribution of  antigens in cell membrane  (capping), the cells 
were tested with ant i -HLA-A2,  an t i -DRw4 alloantisera and with anti-Molt  4 xenoan- 
tiserum (6521) in the cytotoxic text. As a result, cells pretreated with 7428 and 7617 
xenoantisera resisted complement-dependent  lysis mediated by an t i -HLA-A2 and 
D R w 4  alloantisera but  were still susceptible to lysis mediated by 6521 xenoantiserum 
(Table I). This resistance of  WI-L2 cells to lysis by alloantisera after stripping surface 
antigens with an t i -melanoma antisera was specific, because WI-L2 cells treated with 
xenoantiserum to f12-# remained susceptible to lysis by  an t i -DR alloantiserum and 
6521 antiserum (Table I). 

To  characterize the molecules reactive with ant i -melanoma antisera, we used the 
indirect immunoprecip i ta t ion  technique and reacted 7428 and 7617 xenoantisera with 
aH-leucine-labeled glycoproteins purified from the Victor B-lymphoid cell line. The  
SDS-PAGE analysis of  these immunoprecipi ta tes  showed that  the melanoma xenoan- 
tiserum 7428 reacted with antigenic structures having mol wt ofg0,000, 45,000, 34,000 
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FIG. 3. Immunoprecipitation and SDS-PAGE analysis of anti-melanoma (7428) and anti-B- 
lymphoid (3634) cell xenoantisera reactive with B-cell (Victor) glycoproteins. Xenoantiserum 3634 
unadsorbed (panel A) and adsorbed with 1301 cells (panel C), 7428 antiserum unadsorbed (panel 
B), and adsorbed with 1301 cells (panel D) were first bound to SACI and then reacted with aH- 
leucine-labeled Victor glycoprotein. Immunoprecipitated glycoproteins were electrophoresed under 
reducing conditions on 10% SDS-PAGE. Human serum albumin (HSA, 65,000 mol wt), ovalbumin 
(Ov, 44,000 mol wt) and carbonic anhydrase (CA, 29,000 mol wt) were run on companion gels as 
standards. 

and 29,000 (Fig. 3). Similar results were also obtained using 7617 (data not shown). 
The latter three components also immunoprecipitated by the xenoantiserum 3634 
(produced against high density lipoprotein-associated histocompatibility antigens) 
corresponded to the allotypic heavy chain of HLA-A, B alloantigens and the a-chain 
and fl-chain of the DR antigen molecule, respectively. Absorption of 7428 xenoantis- 
erum with the lymphoid cells 1301, which do not express DR antigens, removed 
antibodies to the 90,000 and 45,000 mol wt components but not to the 34,000 and 
29,000 tool wt components. Similar results, which are shown for comparative purposes, 
were also obtained with the xenoantiserum 3634. Thus, xenoantisera to the melanoma 
cells BW-5 and M16 contained antibodies to 34,000- and 29,000-mol wt structures 
which are characteristic of the a- and fl-chains of DR-antigen molecules. 

Sequential immunodepletions were then performed to establish whether the 34,000 
and 29,000 tool wt B-lymphoid cell components detected by anti-melanoma antisera 
are in fact DR antigens. For this purpose, antibody-loaded SACI were used to remove 
various components from a labeled glycoprotein preparation of Victor cells. 3H- 
leucine-labeled glycoproteins were divided into two aliquots; one aliquot was treated 
with 7428-loaded SACI and the other with normal rabbit serum-loaded SACI. After 
three successive depletions, the remaining glycoproteins were reacted with the xe- 
noantiserum 3634, specific for HLA-A, B, and DR antigens. Antigen-antibody 
complexes in the mixture were precipitated with SACI, and labeled antigens eluted 
from the precipitates were analyzed by SDS-PAGE. As the results shown in Fig. 4 
indicate, 7428 (anti-BW-5) antibodies specifically depleted the Victor glycoprotein 
preparation of almost all the DR antigens reactive with the DR xenoantiserum 3634. 
These results indicate that anti-melanoma antisera react with the DR antigens 
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Fie. 4. Reactivityaof DR xenoantisera with B-cell glycoproteins immunodepleted with anti-BW-5 
(7428) antiserum. H-leucine-labeled glycoprotein from Victor cells was immunodepleted three 
times with SACI loaded with either 7428 antiserum (---) or normal rabbit serum ( ). The 
remaining glycoproteins were precipitated by xenoantiserum 3634 bound to SACI and analyzed by 
SDS-PAGE (under reducing conditions on 10% gels). 

synthesized by B-lymphoid cells. In contrast, neither SACI-absorbed normal rabbit 
serum nor antiserum to Molt 4 cells (6521) (28) reduced the amount of DR antigens 
precipitated by the antiserum 3634 (Fig. 4). 

Immunochemical Characterization of Melanoma DR Antigens. The melanoma cell lines 
BW-5 and ColD 38 were both used in these experiments because one cell line grows as 
a monolayer and the other as a suspension culture. The labeled glycoproteins purified 
from these cells were reacted with the xenoantiserum 8612 and with the DR alloan- 
tibody eluate 78-E8. The antigen-antibody complexes were precipitated with SACI, 
eluted, and the labeled immunoprecipitates were then electrophoresed on SDS-PAGE 
gels. Immunoprecipitation of ColD 38 glycoproteins with 8612 detected two compo- 
nents; one component was ~34,000 mol wt and the other was ~27,000 mol wt. This 
electrophoretic pattern is shown and compared to that of Victor DR antigens in Fig. 
5. The specificity of this immunoprecipitation reaction was indicated by the absence 
of any reactivity when ColD 38 glycoprotein was reacted with normal rabbit serum 
(Fig. 6). The fact that the two peaks detected by 8612 antiserum were the a- and fl- 
chain of the DR molecule from melanoma cells is substantiated by an experiment in 
which identical 34,000 and 27,000 mol wt components were immunoprecipitated 
from ColD 38 glycoproteins with the highly specific anti-DR alloantibody eluate 78- 
E8 (Fig. 7). These results were repeated and confirmed when the melanoma cell line 
BW-5 was substituted for Cold 38 (data not shown). 

Xenoantiserum 3634, which contain antibodies to DR antigens and to the HLA 
heavy chain was used to compare the expression of DR antigens to that of HLA 
antigens on both melanoma cells and B-lymphoid cells. With 3634, the amount of 
radioactivity precipitated from a ColD 38 glycoprotein preparation by DR antibodies 
was much lower than that precipitated by HLA heavy chain antibodies (Fig. 6), 
whereas, the opposite result was obtained with Victor B-cell glycoprotein (Fig. 4). 
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Fro. 5. Detection of melanoma DR antigens with a DR xenoantlserum. SACI loaded with anti- 
DR xenoantiserum 8612 were reacted with aH-leucine-labeled glycoprotein from Victor cells (A) 
and Colo 38 cells (B). The immune complexes were eluted and electrophoresed on SDS-PAGE as 
described in Fig. 4. 
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Fro. 6. Immunoprecipitation and SDS-PAGE analysis of melanoma glycoproteins reactive with 
DR xenoantiserum 3634 and normal rabbit serum. DR xenoantiserum 3634 (0" ' " -0)  and normal 
rabbit serum (- - -) bound to SACI were reacted with SH-leucine-labeled glycoprotein from Colo 38 
cells. The immune complexes were eluted and run on SDS-PAGE as described in Fig. 3. 

D i s c u s s i o n  

Several  l ines of  ev idence  ind ica te  tha t  c u l t u r e d  h u m a n  m e l a n o m a  cells c an  express 
D R  an t igens :  (a) c u l t u r e d  m e l a n o m a  cells reac ted  wi th  specific D R  allo- a n d  xenoan-  
t ibodies  in  a n  ind i rec t  rosette assay; (3) m e l a n o m a  cells synthesize  an t igen i c  molecules  
wi th  m o l e c u l a r  s t ruc tures  s imi la r  to the  D R  an t i gens  synthes ized by  B - l y m p h o i d  cells; 
(c) i m m u n i z a t i o n  of  r abb i t s  wi th  m e l a n o m a  cell l ines serological ly posi t ive for D R  
an t i gens  (BW-5 a n d  M 16) resul ted in  the  p r o d u c t i o n  of  an t ibod ie s  showing  serological 
specifici ty for D R  ant igens .  I m m u n o c h e m i c a [  studies wi th  these a n t i - m e l a n o m a  
an t i se ra  i nd i ca t ed  tha t  they  reac ted  wi th  the  same  molecules  of  34,000 a n d  29,000 
mol  wt de tec ted  by  D R  x e n o a n t i s e r u m  3634; in  previous  studies these molecules ,  
react ive  wi th  3634, were found  to exhib i t  cons ide rab le  a m i n o  acid  sequence  h o m o l o g y  
at the  a m i n o  t e r m i n a l  e n d  wi th  D R  an t igens  pur i f ied  by  a c o n v e n t i o n a l  b iochemica l  
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FIG. 7. Immunoehemical  detection of melanoma DR antigen with an ant i -DR alloantibody 
eluate. Ant i -DR alloantibody eluate 78-E8, bound to SACI, was reacted with 3H-leueine-labeled 
glycoproteins from Colo 38. The  immune  complexes were eluted and run on SDS-PAGE as described 
in Fig. 3. 

approach (29) and with the murine Ia E/C subregion antigens (6). These data 
combined overrule the possibility that the reaction of melanoma cells with DR 
antisera was actually a result of contaminating anti-viral antibodies or cross-reactive 
antigens. These two alternatives were previously offered to account for the unexpected 
reactions of histocompatibility alloantisera with some human and murine tumor cells 
(30, 31). 

Human  melanoma cells seem to express a smaller amount of DR antigens as 
compared with B-lymphoid cells because: (a) the endpoint titer of the DR xenoanti- 
serum (8612) with melanoma cell lines was many fold lower than the titer with a 
typical B-lymphoid cell line (RPMI 4098); (b) approximately six times more labeled 
melanoma glycoprotein than B-lymphoid glycoprotein was required to detect even 
minimal amounts of DR molecules with anti-DR xenoantiserum by indirect immune- 
precipitation and SDS-PAGE; (c) xenoantiserum 3634 which reacts very strongly with 
DR antigens but only weakly with HLA-A, B antigens from B-lymphoid cells, reacted 
better with HLA-A and B than with DR antigens from melanoma cells. Consequently, 
either the DR antigens from melanoma cells are synthesized in relatively small 
amounts or the DR xenoantisera used in this study cross-reacted weakly with these 
melanoma-derived DR antigens because these antisera (8612, 3634) were elicited 
against DR antigens from B-lymphoid cells. We favor the former alternative, because 
the DR antibodies present in xenoantisera to melanoma cells also reacted more 
strongly with DR antigens of B-lymphoid cells than with DR antigens from melanoma 
cells. 

The  fact that some melanoma cell lines are DR positive and others are DR negative 
may reflect the development of melanoma cells from different precursors. Alterna- 
tively, if one accepts the hypothesis that DR antigens are differentiation antigens and 
are expressed at various stages of maturation, then the variable expression of DR 
antigens by different melanoma cell lines may reflect the stage of differentiation at 
which the melanocyte becomes a tumor cell. Furthermore, the variable expression of 
DR antigens by different melanoma cell lines may be quantitative, not qualitative, in 
the sense that DR-negative melanoma cells express DR antigens but at a density too 
low to be detected by our serologic techniques. In fact, some of the serologically DR- 
negative melanoma cells (e.g. Colo 38 and M51) were able to elicit anti-DR antibodies 
after injection into rabbits (B. S. Wilson and L. E. Walker, unpublished observations). 
These data are similar to findings with some murine mammary adenocarcinoma cells 
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which can elicit production of Ia alloantibodies even though they lack serologically 
detectable Ia antigens (8). Thus, in view of the strong immunogenicity of DR antigens, 
other research may reveal that these antigens exist on all melanoma cells and possibly 
on other tumor cells of nonlymphoid origin. 

SDS-PAGE analysis of the melanoma DR antigen indicates that its a-chain is 
~34,000 mol wt and its/3-chain is ~27,000 mol wt or slightly less than the/~-chain of 
the Victor B-lymphoid cell line (29,000 mol wt). This lower molecular weight of the 
DR/~-chain derived from melanoma cells may result either from proteolytic cleavage 
or from differences in carbohydrate content between/3-chains derived from lymphoid 
and melanoma cells, respectively. This notion is based on the observation that 
carbohydrate content affects migration rates of glycoproteins on SDS-PAGE (32). 
Besides clarifying these structural differences, further studies will be directed at 
determining whether DR antigens on melanoma and B-lymphoid cells differ func- 
tionally, e.g. in mixed lymphocyte reactions. 

The observation that melanoma cells can produce DR antigens whereas their 
normal counterparts (melanocytes) do not (10, 11), raises some important questions 
about how these new antigens develop and their relationship, if any, to the malignant 
state of the tumor cell. The expression of DR antigens by melanoma cells might result 
from (a) derepression or activation of gene(s) coding for DR antigens, (b) repression 
of genes coding for substances masking DR antigens, or (c) changes in the rate of 
synthesis and/or  shedding of DR antigens. Because this study involved cultured 
melanoma cells, we are not yet certain whether in vivo melanoma cells express DR 
antigens. If so, the expression of DR antigens may relate to the immunogenicity of 
melanoma-associated antigens. For example, in experiments with guinea pigs, the 
presence of Ia antigens was necessary for the immunogenicity of leukemia-associated 
antigens (33). Studies are currently in progress to test this hypothesis further. 

Besides these theoretical considerations, the expression of DR antigens by melanoma 
cells requires consideration when melanoma cells are typed for HLA, -A, and -B 
antigens, because the vast majority of HLA-, A-, and B-typing sera are contaminated 
with antibodies to DR antigens. These contaminant antibodies may cause unexpected 
reactions as was previously found for the HLA-A and B typing of B-lymphoid cells 
(7). Finally, the detection of DR antigens on melanoma cells may improve the 
classification of melanoma as a disease and bear on the clinical association between 
the course of disease and/or  response to therapy. 

S u m m a r y  

11 cultured human melanoma cell lines were tested for the expression of DR 
antigens by using specific allo- and xenoantisera in an indirect rosette microassay. 
Four of these melanoma cell lines expressed DR antigens, but in lower amounts than 
expressed on cultured human B-lymphoid cells. Rabbits injected with the DR-positive 
melanoma cells produced antibodies that were serologically and immunochemically 
reactive with B-cell-derived DR antigens. Immunochemical studies indicate that 
melanoma cell-derived DR antigens have a two-chain structure with 34,000 and 
27,000 mol wt components. The melanoma cell-derived DR/3-chain at 27,000 mol wt 
is slightly smaller than that of the Victor cell DR ~-chain whose mol wt is 29,000. 

The authors acknowledge the skilled technical assistance of Mr. Charles Hockman, Ms. Carol 



WILSON, INDIVERI, PELLEGRINO, AND FERRONE 667 

Mundy, and Ms. Gayle Yamamoto. The editorial assistance of Mrs. Phyllis Minick and the 
secretarial skills of Msl Ramona A. Horten are gratefully acknowledged. 

Received for publication 26 October 1978. 

References 
1. Bergholtz, B. O., and E. Thorsby. 1978. HLA-D restriction of the macrophage-dependent 

response of immune human T 1ymphocytes to PPD in vitrO. Inhibition by anti-HLA-DR 
antisera. Scand. J. Immunol. 8:63. 

2. Cresswell, P., and S. S. Geier. 1975. Antisera to human B-lymphocyte membrane glycopro- 
teins block stimulation in mixed lymphocyte culture. Nature (Lond.). 257:147. 

3. Humphreys, R. E., J. M. McCune, L. Chess, H. C. Herman, D. J. Malenka, D. L. Mann, 
P. Parham, S. F. Schlossman, and J. L. Strominger. 1976. Isolation and immunologic 
characterization of a human B-lymphocyte-specific cell surface antigen, ft. Exp. Med. 144: 
98. 

4. Sna~, D., C. J. Barnstable, W. F. Bodmer, P. N. Goodfellow, and M. J. Crumpton. 1977. 
Cellular distribution, purification, and molecular nature of human Ia antigens. &and. J. 
Immunol. 6:439. 

5. Ferrone, S., M. A. Pellegrino, M. Belvedere, R. A. Reisfeld, R. Curry, and J. P. Allison. 
1978. Human B cell antigens: biological and immunogenic properties. In Protides of 
Biological Fluids. 25th Colloquium. H. Peeters, editor. Pergamon Press, Inc. N. Y. 645. 

6. Allison, J. P., L. E. Walker, W. A. Russell, M. A. Pellegrino, S. Ferrone, R. A. Reisfeld, J. 
A. Frelinger, and J. Silver. 1978. Murine Ia and human DR antigens: homology of amino 
terminal sequences. Proc. Natl. Acad. Sci. U.S.A. 75:3953. 

7. Ferrone, S., J. P. Allison, and M. A. Pellegrino. 1978. Human DR (Ia-like) antigens: 
biological and molecular profile. Contemp. Top Mol. Immunol. 7:239. 

8. Klein, J., and V. Hauptfeld. 1976. Ia antigens: their serology, molecular relationships, and 
their role in allograft reactions. Transplant. Rev. 30:83. 

9. Winchester, R. J., G. D. Ross, C. I. Jarowski, C. Y. Wang, J. Halper, and H. E. Broxmeyer. 
1977. Expression of Ia-like antigen molecules on human granulocytes during early phases 
of differentiation. Proc. Natl. Acad. Sci. U.S.A. 74:4012. 

10. Klareskog, L., U. Malmn~s-Tjernlund, U. Forsum, and P. A. Peterson. 1977. Epidermal 
Langerhans cells express Ia antigens. Nature (Lond.). 268:248. 

11. Rowden, G., M. G. Lewis, and A. K. Sullivan. 1977. Ia antigen expression on human 
epidermal Langerhans cells. Nature (Lond.). 268:247. 

12. Ferrone, S., and M. A. Pellegrino. 1978. Antigens and antibodies in malignant melanoma. 
In Handbook of Cancer/Immunology. H. Waters, editor. Garland Publishing, Inc. N. Y. 
291. 

13. Ferrone, S., M. A. Pellegrino, and R. A. Reisfeld. 1977. Immunogenicity of human B cell 
antigens solubilized from cultured human lymphoid cells.J. Immunol. 118:1036. 

14. Ferrone, S., M. A. Pellegrino, and J. P. Allison. 1978. Expression of WIA antigens on B 
lymphoid cells in long term cultures. In Histoeompatibility Testing 1977. W. Bodmer, 
editor. Munksgaard, Copenhagen. 583. 

15. Pellegrino, M. A., S. Ferrone, R. A. Reisfeld, R. F. Irie, and S. H. Golub. 1977. Expression 
of histocompatibility (HLA) antigens on tumor cells and normal cells from patients with 
melanoma. Cancer (Phila.). 40"36. 

16. Ax, W., H. H. Sedlacek, and R. Johannsen. 1976. Antigenic specificities of human 
melanoma cells in vitro: detection by xenogeneic antisera and HLA-isoantisera. Behring 
Institute Mitteilungen. 59:71. 

17. Ferrone, S., M. R. Mickey, P. I. Terasaki, R. A. Reisfeld, and M. A. Pellegrino. 1976. 
Humoral sensitization in parous women: cytotoxic antibodies to non HL-A antigens. 
Transplantation (Baltimore). 22:61. 



668 MELANOMA DR ANTIGENS 

18. Belvedere, M., P. Richiardi, G. Luciani, and E. S. Curtoni. 1975. Antigenic determinants 
of the W28 molecule different from but spatially close to W28 determinant. Tissue Antigens. 
5:108. 

19. Pellegrino, M. A., S. Ferrone, and A. N. Theofilopoulos. 1976. Isolation of human T and 
B lymphocytes by rosette formation with 2-aminoethylisothiouronium bromide (AET)- 
treated sheep red blood cells and with monkey red blood cells. J. ImmunoL Meth. 11:273. 

20. Ferrone, S., F. Naeim, F. Indiveri, L. E. Walker, and M. A. Pellegrino. 1978. Xenoantisera 
to human DR antigens: serological and immunochemical characterization. Immunogenetics. 
In press. 

21. Ferrone, S., K. K. Mittal, M. A. Pellegrino, J. P. Allison, and R. A. Reisfeld. 1977, 
Immunogenicity of HLA antigens purified from serum. Transplantation (Baltimore). 23:7. 

22. Ferrone, S., and M. A. Pellegrino. 1977. Cytotoxic antibodies to cultured melanoma cells 
in the sera of melanoma patients.J. Natl. Cancer Inst. 58:1201. 

23. Ferrone, S., M. A. Pellegrino, and R. A. Reisfeld. 1971. A rapid method for direct HL-A 
typing of cultured lymphoid cells. J. Immunol. 107:613. 

24. Bernoco, D., S. Cullen, G. Scudeller, G. Trinchieri, and R. Ceppellini. 1973. HLA molecules 
at the cell surface. In Histocompatibility Testing 1972. J. Dausset and J. Colombani, 
editors. Munksgaard, Copenhagen. 527. 

25. Cullen, S. E., and B. A. Schwartz. 1976. An improved method for isolation of H-2 and Ia 
alloantigens with immunoprecipitation induced by protein A-bearing staphylococci. J. 
Immunol. 117:136. 

26. Allison, J. P., M. Belvedere, R. A. Reisfeld, M. A. Pellegrino, and S. Ferrone. 1978. 
Serological and immunochemical characterization of HLA-A9 xenoantisera. J. Immunol. 
121:579. 

27. Laemmli, U. K. 1970. Cleavage of structural proteins during the assembly of the head of 
bacteriophage T4. Nature (Lond.). 227:680. 

28. Wilson, B. S., F. Indiveri, M. A. Pellegrino, and S. Ferrone. 1978. The absence of DR 
antigens on human T lymphoid cells: serologic and immunochemical studies with xenoan- 
tisera. Transplant. Proc. In press. 

29. Springer, T. A., J. F. Kaufman, C. Terhorst, and J. L. Strominger. 1977. Purification and 
structural characterization of human HLA-linked B-cell antigens. Nature (Lond.). 268:213. 

30. Nowinski, R. C., and P. A. Klein. 1975. Anomalous reactions of mouse alloantisera with 
cultured tumor cells. II. Cytotoxicity is caused by antibodies to leukemia viruses. J. Immunol. 
115:1261. 

31. Callahan, G. N., M. A. Pellegrino, R. P. McCabe, L. Frugis, J. P. Allison, and S. Ferrone. 
1978. Histocompatibility antigens on tumor cells: spatial and structural relationship with 
tumor associated antigens. Behring Institute Mitteilungen. 62:115. 

32. Maizel, J. V., Jr. 1971. Polyacrylamide gel electrophoresis of viral proteins. Methods V,rol. 
5:179. 

33. Forni, G., E. M. Shevach, and I. Green. 1976. Mutant lines of guinea pig L2C leukemia. I. 
Deletion of Ia alloantigens is associated with a loss in immunogenicity of tumor-associated 
transplantation antigens.J. Exp. Med. 143:1067. 


