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ABSTRACT B2-Microglobulin (8,m) has been thought
essential for transport of all major histocompatibility complex
class I antigens to the cell surface. Here, we show that the
mouse class I antigen H-2D" is expressed at the cell surface even
when there is no B,m present within the cell. This was
established by transfecting the H-2D® gene into the RIE cell
line, which lacks B,m. The conformation of the D’ antigen
expressed by the RIE transfectant is very different from that
of the native molecule. This D® antigen is not recognized by
DP-allospecific and DP-restricted cytotoxic T lymphocytes or by
most monoclonal antibodies to the native D®. We show further
that a deletion construct of the D gene, which consists of exon
1 linked to exons 4-8, expresses a truncated D® antigen lacking
domains 1 and 2 [D’—(1+2)] at the cell surface after
transfection into the RIE line. Previous biochemical and
crystallographic data have indicated that domain 3 is associated
with B,m; unexpectedly, D’—(1+2) does not associate with
B,m when the mouse B,mP gene is transfected into the R1E
transfectant expressing the truncated D®. This suggests that
interactions with domains 1 and 2 are important for the paired
association of domain 3 and 8,m in the native D® antigen.

The major histocompatibility complex (MHC) class I anti-
gens are cell surface glycoproteins comprising a heavy chain
(=45 kDa) associated noncovalently with B,-microglobulin
(B.m, =12 kDa) (1, 2). The heavy chain has three external
domains, each of about 90 amino acids, a short transmem-
brane segment, and a cytoplasmic peptide of about 35 amino
acids. Biochemical and crystallographic data suggest that
Bm is associated with the third external domain of the heavy
chain and support the overall structure of the class I antigen
depicted in Fig. 1 (4, 5). B,m has been thought essential for
cell surface expression of MHC class I antigens, based on
studies of the human Daudi and murine R1E cell lines (6-9).
The Daudi cell line was established from a Burkitt lymphoma.
RI1E is a mutant cell line, derived from the C58 mouse
thymoma R1.1 by chemical mutagenesis and in vitro selection
for loss of TL expression. Both lines have mutant 8,m genes,
fail to synthesize B,m protein, and do not express class I
antigens at the cell surface (10, 11). When B,m protein is
introduced into these lines by fusion with another cell, class
I antigens derived from Daudi and R1E are expressed at the
cell surface of the hybrids (6, 7, 9).

Analysis of HLA-A,B biosynthesis in the human B-
lymphoblastoid cell line T5-1, which expresses HLA-A,B
antigens normally, indicates that HLA-A,B heavy chains
associate posttranslationally with B,m in the endoplasmic
reticulum (12). Association with B,m is required for the rapid
processing of the high-mannose oligosaccharides on the
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heavy chains that occurs in the Golgi apparatus (12, 13).
HLA-A,B heavy chains in Daudi are glycosylated and
inserted in the endoplasmic reticulum, where they are rela-
tively stable (14). These observations suggest that association
of HLA-A,B heavy chains with 8,m is required for transport
from the endoplasmic reticulum to the Golgi apparatus and
then on to the cell surface. Murine H-2 class I antigen
biosynthesis is believed to be similar, but there is less direct
evidence (15).

Recently Potter et al. (16, 17) have reported that the mouse
class I antigen H-2D® may not be associated with 8,m at the
surface of the EL4/Mar line even though B,m is present
within the cell. Their conclusions have been questioned
because the results they presented could also be explained by
transport of D to the cell surface in association with the
endogenous B,m of EL4/Mar and then exchange of the
murine B,m with bovine B,m from the cell culture medium
(18, 19). To resolve the question of whether 8,m is required
for ex‘?ression of the D® heavy chain, we have transfected the
H-2D° gene into R1E cells. We confirmed, by RNA blot
hybridization analysis, that the subclone of the R1E line we
used in these studies contains no 8,m RNA transcripts and,
therefore, no B,m protein (data not shown). We also
transfected the mouse 8,m® gene into the R1E transfectant
expressing the D® gene. This allowed us to compare the
biosynthesis and function of DP in the presence and absence
of B,m. In a similar fashion we also investigated the require-
ment for 8;m in biosynthesis of a truncated D antigen that
lacks domains 1 and 2, D’—(1+2). We establish first that the
D" heavy chain does not require 8,m for transport to the cell
surface. Second, interactions with domains 1 and 2 are
important for the paired association of domain 3 and B,m in
the D® antigen. Third, comparison of antibody and cytotoxic-
T-lymphocyte (CTL) recognition of D in the presence and in
the absence of B,m leads us to believe that the reports that the
D antigen on EL4/Mar is free of 8m are probably incorrect
and that, instead, D® may be associated with bovine 8,m from
the cell culture medium.

MATERIALS AND METHODS

Plasmid Construction. The Mo/D" gene was constructed in
three steps. First, the 2400-bp BamHI fragment, containing
exons 4-8, was inserted in the BamHI site of the expression
vector pTCF, which contains the ampicillin-resistance gene
and the aminoglycoside 3’'-phosphotransferase gene (20).
Second, this subclone was partially digested with BamHI, the
linearized vector singly cut with BamHI was purified by gel

Abbreviations: 8,m, B,-microglobulin; CTL, cytotoxic T lympho-
cyte; LTR, long terminal repeat; mAb, monoclonal antibody; MHC,
major histocompatibility complex; Mo-MuLV, Moloney murine
leukemia virus; bp, base pair(s); kb, kilobase(s).
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FiG. 1. (a) Restriction maps of H-2D®, Mo/DP®, and 2Mo/D—(1+2) genes. Restriction sites (B, BamHI; Bg, Bg! II; H, HindIII; S, Sal I;
Sm, Sma I; X, Xba I) shown are those used to construct and confirm structure of Mo/DP and 2Mo/DP—(1+2) genes. The locations of the exons
of the H-2D®, Mo/D", and 2Mo/DP—(1+2) genes are shown (3). LTR, long terminal repeat 3'UT, 3’ untranslated region; bp, base pairs. (b)
Domain structure of D® and D?—(1+2) antigens. 1, 2, and 3 are external domains; TM, transmembrane segment; C, cytoplasmic peptide.

electrophoresis, and the 2200-bp BamHI fragment, contain-
ing exons 1-3, was inserted. Clones with the 2200-bp BamHI
fragment in the correct site and orientation were isolated.
Third, the Moloney murine leukemia virus (Mo-MuLV) LTR
(provided by R. Grosschedl, University of California, San
Francisco) was inserted as a 650-bp Sal I fragment in the Sal
I site of the pTCF vector, adjacent to exon 1 of Db. The
Mo/DP—(1+2) gene was similarly constructed. First, the
subclone of the 2400-bp BamHI fragment (exons 4-8) in
pTCF was linearized by partial digestion with BamHI (see
above), the recessed 3’ termini were repaired by DNA
synthesis with the Klenow fragment of DNA Eolymerase I,
and the 240-bp Sma I fragment, containing D° exon 1, was
inserted. Second, two Mo-MuLV LTRs were inserted in the
Sal I site of the pTCF vector adjacent to exon 1 of D°. These
constructs were made by standard methods (3, 21).

Transfection and Cell Culture. R1E cells were transfected
with the Mo/DP, 2Mo/D—(1+2) and 8,m" genes by electric
field-mediated transfection as described by Potter et al. (22).
Transfectants R1E/D® and R1E/DP—(1+2) were selected
and then grown in the presence of the neomycin analog G418
(2 mg/ml); R1E/B,m in the presence of mycophenolic acid
(0.25 ug/ml), hypoxanthine (15 ug/ml), and xanthine (250
ug/ml); and R1E/DP+B8,m and R1E/DP—(1+2)+B;m in the
presence of G418, mycophenolic acid, hypoxanthine, and
xanthine. Medium was RPMI 1640 with glutamine, penicillin,
streptomycin, and 10% fetal bovine serum.

RNA Analysis. Total RNA was isolated from cell lines by
the guanidinium isothiocyanate/CsCl method (21). RNAs
were separated by electrophoresis in formaldehyde-contain-
ing 1% agarose gels (10 ug of RNA loaded per lane) and
transferred to GeneScreen filters (21, 23). Filters were
hybridized and washed essentially as described by Cate et al.
(24).

Immunoprecipitation. Cells were surface labeled with 121
as described (25). Immunoprecipitations were carried out
essentially as described by Krangel e al. (26).

CTL Assay. DP-allospecific CTLs were generated by stim-
ulating 5 x 10® AKR/J spleen cells with 5 X 10° y~irradiated

B10.A(2R) spleen cells. Mo-MuL V-specific, D-restricted
CTLs were generated by stimulating 5 x 10° C57BL/6
Mo-MuLV-immune spleen cells with 3 x 10° y-irradiated
MBL-2 cells (27). Target cell lines were labeled with !''In by
incubating 2.5 x 106 cells in 0.25 ml of RPMI 1640/10% fetal
bovine serum with 25 Ci (1 Ci = 37 GBq) of !!In (as indium
oxide) for 15 min. The spontaneous release of !'In from
labeled cells ranged from 1.9% to 11.9%.

RESULTS AND DISCUSSION

Construction and Transfection of Mo/D® and 2Mo/
D"—(142) Genes. We replaced the 5’ flanking sequences of
the D® and truncated D genes with the Mo-MuLV LTR (Fig.
1a) because of our earlier observation that the level of K®
mRNA was very low in R1E cells stably transfected with the
complete KP gene (data not shown). The D® gene construct
(Mo/DY) contains the Mo-MuLV LTR linked to exons 1-8 of
the D gene and encodes a complete D® heavy chain. The
truncated DP gene construct [2Mo/D?—(1+2)] has two Mo-
MuLV LTRs linked to exons 1, 4, 5, 6, 7, and 8 of D® and
encodes a truncated D® heavy chain consisting of the third
external domain, transmembrane segment, and cytoplasmic
peptide [D®—(1+2)] (Fig. 1b). R1E cells were transfected
with the Mo/D® and 2Mo/DP—(1+2) genes linked to the
selectable marker aminoglycoside phosphotransferase, by
electric field-mediated transfection (22). Clones resistant to
G418 were screened for antibody binding of the monoclonal
antibody (mAb) 28-14-8, which recognizes a determinant
located on domain 3 of DP (3). Clones R1E/D" and R1E/
DP—(1+2), from transfections with the Mo/D® and 2Mo/
DY—(1+2) genes respectively, gave a high level of binding of
28-14-8 and were selected for further study. The R1E/DP,
R1E/D’—(1+2), and R1E lines were then transfected with
the mouse B,m® gene (11), linked to the selectable marker
guanine phosphoribosyltransferase, to compare the biosyn-
thesis and function of D® and D°—(1+2) antigens in the
presence and absence of B,m. Clones resistant to both G418
and mycophenolic acid were screened with the KX- and
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DX-specific mAb 15-1-5 for cell surface expression of the
endogenous K¥ and D* antigens of the R1E line (H-2¥) (28).
Three clones, R1E/D°+B,m, R1E/D°—(1+2)+B,m, and
R1E/B;m, from transfection of R1IE/D®, R1E/D®—(1+2) and
RI1E cells respectively, expressed reasonable levels of KX and
Dk antigens and were retained for further study.

The D® and D’—(1+2) mRNAEs in the transfectants were
analyzed by hybridization to an oligonucleotide specific for
exon 4 of D® (Fig. 2). The level of D® mRNA in R1E/DY is
similar to that in EL4, an H-2® murine lymphoma, and the
level of D® mRNA in R1E/DP+ 8,m is approximately 4 times
greater. The level of D’—(1+2) mRNA in R1E/DP—(1+2) is
approximately one-fourth, and in R1E/DP—(1+2)+8,m, one-
half, that of D® mRNA in EL4.

Expression of D® and D*—(1+2) Antigens. The five R1E
transfectants and control R1E, EL4, and R1.1 lines were
screened for binding of mAbs specific for H-2D, -K®°, -Kk
and -D* and B,m (Table 1). The binding of mAb 28-14-8
suggests that D® and DY—(1+2) antigens are expressed at a
high level on the cell surface both in the presence and in the
total absence of B,m in the cells. The three B,m gene
transfectants [R1E/B,m, R1E/D®+g8,m, and R1E/DP-
(1+2)+B,m] all reexpress the KX and D antigens, albeit at a
level one-fifth that of R1.1. Sixteen other clones from two
transfections of the R1E line with the 8,m® gene all had the
same low level of K¥ and D¥ expression (data not shown).
Transfectant R1E/D’+8,m shows a high level of binding of
B,m®-specific mAb Lymll (29), whereas R1E/D°-
(1+2)+B.m and R1E/B,m show similar low levels of binding
of Lyml1, which we attribute in both cases to 8,m associ-
ated with D¥ and K*. This indicates that D® is associated with
B.m when present within the cell (R1E/D%+B,m) but
DP—(1+2) is not. The high level of binding of Lym1l to
R1E/DP+B;m cells also suggests that the low expression of
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FiG. 2. Blot hybridization analysis of D® and D*—(1+2) mRNAs.
(A) Lanes 1-4: RNA from cell lines R1E, R1E/D®, R1E/D®+8,m ,
and EL4, respectively. Exposure time was 2 hr. (B) Lanes 1-4: RNA
from R1E, R1E/D®—(1+2), R1IE/D°—(1+2)+8,m, and EL4. Expo-
sure time was 16 hr. The DP-specific oligonucleotide probe is
complementary to nucleotides 25-47 of exon 4. The D°—(1+2)
mRNA is smaller than the D® mRNA by the length expected due to
deletion of exons 2 and 3 (270 and 276 nucleotides long, respectively).
In both R1E/DP—(1+2) and R1E/DP—(1+2)+8,m there is a low
level of a larger RNA. This may be either a partially spliced precursor
of D?—(1+2) mRNA or a mature form of D?—(1+2) mRNA that is
initiated from the promoter in the first rather than the second of the
Mo-MuLV LTRs in the 2Mo/D—(1+2) gene. kb, Kilobases.
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Table 1. H-2 class I- and B,m-specific mAb binding to D® and
Db—(1+2) antigens

Antibody binding, *I cpm

28-14-8 K10-56.1 Lymll 15-1-5
Cell line (Db (KY) (Bm®)  (KX/D¥)
EL4 3618 2651 2203 137
R1E/Db 2969 105 105 125
R1E/D°+8,m 6717 109 1576 343
R1E/D°—(1+2) 3685 95 104 123
RI1E/D°-(1+2)+8,m 5516 97 407 337
R1E/B,m 114 107 421 292
R1E 142 103 107 105
R1.1 88 82 88 1532

The specificities of the mAbs (shown in parentheses) have been
characterized (3, 28, 29). Binding assays were performed essentially
as described (3). Results are expressed as cpm of 1>’I bound, each
result is the average from triplicate samples, and the variation in all
cases was not >10%.

K* and D* on R1E/D+B,m, R1E/D°-(1+2)+8,m, and
R1E/B,m is not due to a lack of B,m protein in these
transfectants.

The conformation of the D antigen expressed on R1E/D"
was investigated with a panel of six mAbs specific for
determinants on domains 1 and 2 of the native D® (Table 2).
None of these mAbs bind to R1E/DP, but all six give the same
pattern of binding on R1E/D°+8,m and EL4. This establish-
es that the conformation of domains 1 and 2 of D® on the
surface of R1E/DP is very different from that of the native
molecule. In contrast, the binding of 28-14-8 to R1E/D
indicates that the determinant recognized by this mAb is
retained on domain 3 of D® even in the absence of 8;m. The
conformatjon of domain 3 of D® on R1E/DP thus appears to
be less disrupted than that of domains 1 and 2, which is
perhaps unexpected in view of the paired association of
domain 3 and B,m in the native D® antigen.

Cell surface expression of D°, D°—(1+2), D¥, and K*
antigens was analyzed by immunoprecipitation of lysates
from surface-radioiodinated cells with a rabbit anti-H2 anti-
gen serum (anti-H-2, ref. 30) and mAb 28-14-8 (Fig. 3a). The
DP® heavy chain is specifically precipitated from R1E/DP by
both anti-H2 and 28-14-8 and is detected as a band at <46
kDa. This establishes that the D® heavy chain is expressed at
a high level at the cell surface of R1E/DP even though there
is no B,m protein within the cell. The variation in electro-
phoretic mobility of the D heavy chain is due to heteroge-
neity in carbohydrate chains, since endoglycosidase F diges-
tion generates deglycosylated heavy chains of 30 kDa from’
both R1E/D® and R1E/D%+B,m (data not shown). With
longer autoradiographic exposure, the precipitation with
28-14-8 shows an additional band at 12 kDa (Fig. 3b), which
we believe is bovine B,m taken up from the cell culture
medium (19). In contrast, the DY heavy chains precipitated by

Table 2. DP-specific mAb binding to DP antigens expressed with
and without B,m

Antibody binding, '*I cpm

Location of

mAb allodeterminant R1E/D* RI1E/D+B,m EL4
27-11-13 D domain 1 153 5669 4601
B22-249.1 D’ domain 1 166 3762 2487
28-11-5  DP domain 2 144 2021 1469
H141-31 D" domain 2 72 1674 1260
K15-25 D" domain 1 and/or 2 137 2653 1510
28-8-6 D%/K" domain 1 103 3076 2008

and/or 2

28-14-8 D domain 3 1956 5926 2763
K10-56.1 K" domain 1 and/or 2 66 51 1893
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FiG. 3. Immunoprecipitation of D® and D?—(1+2) antigens from
surface-radioiodinated cells. (a) Results of precipitation with nonim-
mune rabbit serum (A), rabbit anti-H2 antigen serum (anti-H-2) (B),
and with mAb 28-14-8 (C). Lanes: 1, R1E; 2, R1E/D" 3, R1E/
Db-(1+2); 4, R1IE/B,m; 5, RIE/D°+B,m; 6, RIE/D®—(1+2)+8,m;
7, ELA4. Precipitation was achieved with 2 ul of nonimmune rabbit
serum, anti-H-2, or 28-14-8. Relative cpm of 1*’I-labeled lysates used
for precipitation were as follows: R1E, 2x; R1E/DY, 4x;
R1E/Db—(1+2), 4x; R1E/B,m, 3x; R1E/Db+g8,m, 1x;
R1E/Db—(1+2)+8,m, 4x; EL4, 1x. Gels were exposed to film for
2 days at —70°C. Standards are shown in lane at far left. (b)
Precipitation of lysates of surface-labeled R1E/D°+g,m (A),
R1E/DP (B), and R1E/D"—(1+2)+8,m (C) with control P3X63Ag8
culture supernatant (31) (lanes 1) or mAb 28-14-8 (lanes 2). Precip-
itation was achieved with 50 ul of P3X63Ag8 or 28-14-8 culture
supernatants. The relative cpm of %I were as follows: R1E/Db+
Bm, 1x; R1IE/D®, 4x; R1E/D°—(1+2)+8,m, 8%. For A, autora-
diographic exposure was overnight; for B and C, exposure was for 7
days.

28-14-8 from both R1E/D°+B,m and EL4 are strongly
associated with B,m. Isoelectric focusing indicates that in this
case the B,m is a mixture of murine and bovine molecules
(data not shown). D®—(1+2) is specifically precipitated from
R1E/DP—(1+2) and RIE/D°—(1+2)+B,m by mAb 28-14-8 as
a species of 24 kDa (Fig. 3a). The level of expression of
D®—(1+2) is higher on R1E/D°—(1+2)+B,m, which we
believe results from the higher level of D’—(1+2) mRNA in
this transfectant. Removal of carbohydrate with
endoglycosidase F reduces the apparent molecular mass of
DP—(1+2) to 18.5 kDa, which is in agreement with the size
predicted from the primary structure (data not shown).
DP—(1+2) is not stably associated with B,m on the cell
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surface even when B,m protein is present within the cell
(R1IE/D°-(1+2)+B;m) (Fig. 3b). The K* and D* heavy
chains, together with 8,m, are precipitated by anti-H-2 from
R1E/D°+B,m, R1E/D*-(1+2)+B,m, and R1E/B,m (Fig.
3a).

CTL Recogglition of D® and D°—(1+2) Antigens. Recogni-
tion of the D® and D°—(1+2) antigens by CTLs was inves-
tigated with both DP-allospecific CTLs and DP-restricted
Mo-MuLV-specific CTLs (Tables 3 and 4). The D® antigen
expressed on R1E/DP is not recognized by the DP-specific
CTLs. This result is in agreement with our mAb binding data
(Table 2), which indicate that the conformation of the D® on
R1E/DP is very different from that of the native molecule.
The DY—(1+2) antigen is also not recognized by the DP-
specific CTLs; this is expected, as CTL recognition sites on
DP, like those on other H-2 class I antigens, map to domains
1 and 2 (3). McCluskey et al. (32) have obtained similar
results with the equivalent L¢ and D¢ truncated antigens
[L9—(@1+2) and D4—(1+2)] expressed in L cells but were able
to generate CTLs that recognized these antigens by in vivo
priming and in vitro restimulation with the L cells expressing
them.

Structure and Biosynthesis of MHC Class I Antigens. We
have shown that the D® class I heavy chain is expressed at the
cell surface even when there is no 8,m present within the cell.
Potter et al. (16, 17) have analyzed the expression of the D°
antigen on EL4/Mar, which is a mutant line derived from the
H-2° thymoma EL4. They reported that the EL4/Mar D® may
not be associated with B,m at the cell surface even though
B:m is present within the cell. In contrast, our results show
that the native DP is associated with 8,m on the cell surface
of both R1E/DP+8,m and EL4 (Table 1 and Fig. 3). Potter et
al. (16) further reported that the EL4/Mar DP is recognized
by mAb B22-249.1 and by DP-allospecific CTLs. We have
shown in this paper that the D® antigen expressed on R1E/D®
is not recognized, whereas the native D expressed on
R1E/D°+B,m and EL4 is recognized by B22-249.1 and by
DPb-specific CTLs (Tables 2-4). This comparison suggests
that the EL4/Mar D is not free of B,m and instead may be
associated with bovine B,m from the culture medium (18, 19).

Earlier studies (12, 33) have suggested that the conforma-
tion of HLLA-A,B heavy chains is markedly altered when they
are not associated with 8,m. Here, the lack of recognition of
the D® antigen on R1E/DP by both D-specific CTLs and most
DP-specific mAbs clearly establishes that this antigen has a
very different conformation from that of the native antigen.
Thus the D® heavy chain does not appear to retain a more
native conformation in the absence of B,m than do other
MHC class I heavy chains.

The low expression of K* and D¥ on the three 8,m gene
transfectants [R1E/B,m, R1E/D®+B,m, and R1E/D°-—
(1+2)+B,m] suggests that there may be some additional
defect in the R1E line which affects these antigens. Thus it is
not clear that the failure of D¥ and KX to be expressed on the
surface of R1E cells results only from the absence of g,m.

Table 3. Allospecific CTL recognition of D® and
DP—(1+2) antigens

% specific In release

Cell line E/T3:1 E/T6:1 E/T12:1 E/T 25:1
MBL-2 25.7 34.5 41.6 47.8
R1E/Db -2.4 -1.8 -0.9 0.3
R1E/D%+8,m 16.0 17.4 24.4 313
R1E/Db-(1+2) 2.1 2.9 4.3 8.2
R1E/D*-(1+2)+8,m 1.0 2.3 4.5 8.4
RIE/B;m 2.3 4.0 6.2 6.7
RI1E 0.9 2.2 2.5 4.5

E/T, effector/target cell ratio.
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Table 4. Recognition of D and D®—(1+2) antigens by
Mo-MuL V-specific CTLs

% specific 1''In release

Cell line E/T3:1 E/T6:1 E/T12:1 E/T 25:1
MBL-2 25.7 34.5 41.6 47.8
RI1E/DP 0.2 0.0 0.7 0.4
R1E/D%+B8,m 3.1 12.4 16.0 224
RI1E/D*—(1+2) 1.6 1.2 0.6 1.2
R1E/Db—(1+2)+8m -0.3 -0.8 -0.4 3.2
R1E/B,m -2.2 -0.3 2.0 2.8
R1E 0.9 -0.3 0.6 0.5

MBL.-2 is an H-2® Mo-MuLV-induced lymphoma. The five R1E
transfectants and the R1E line were infected with Mo-MuLV as
described (27). The !In release from uninfected target cells was
<4% for all lines.

The question of whether DV is unusual in its ability to be
expressed in the absence of B,m, compared to other MHC
class I antigens, also remains to be determined.

The conformation of domains 1 and 2 of K® and D" class I
antigens is influenced by ‘‘lateral’’ interaction between the
two domains (3). Here, analysis of the expression of
DP—(1+2) indicates that “‘vertical’’ interaction of domains 1
and 2 with domain 3 and B,m is important for association of
B>m with the DP heavy chain. This suggests that, in general,
the conformation of MHC class I antigens may be sensitive
to alteration, since conformational change in any of the
external domains or 8,m may be transmitted to the other
domains via both ‘‘lateral’’ and ‘‘vertical’’ interactions.
Conformational lability of class I antigens might be important
in their ability to direct recognition of viral antigens by CTLs.
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