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T IS an established fact that class II molecules play a
crucial role in the initial recognition of foreign antigens.1.2 Exogenous antigen peptide and these class II
molecule a-, /3-chain complexes are recognized by the T-cell
receptor. On the other hand, in cytoplasm, the invariant
chain, which is a nonpolymorphic peptide, binds the class II
molecules and prevents the binding of endogenous peptides. 3 In addition, it has been reported that an invariant
chain is expressed on the cell surface in the human 4 and
mouse,s but .js not reported in the rat. The distribution of
the invariant chain on the cell surface is very similar to that
of class II molecules, but the invariant chain was observed
without class II molecules in certain cells. The differential
expression of class II and invariant chain with interferon-'Y
treatment in the mouse was reported.f> Therefore, we
developed a unique monoclonal antibody (MAb), L21-6,
recognizing an invariant chain on the cell surface in the rats
and studied the tissue and strain distributions.
MATERIALS AND METHODS
Animals
All inbred strains of rats used in this study. LEW (RTl'), BN
(RTI"). ACI (RTJD"'). F344 (RTl M ). WWFF(RTlU). BUF (RTl b ).
and DA (RTI D '·'). were purchased from Harlan Sprague-Dawley
Inc (Indianapolis. Ind) as were the BALB/c mice.

Inhibition of Mixed Lymphocyte Reaction
Lymphocytes from mesenteric lymph nodes were used. Responder
cells (I X 1(}~/well) wer$: cocultured with 2 X IOS/well 20-Gyirradiated stimulator cells in the presence of 1..21-6 in roundbottomed 96-well plates for 5 days. The cells were pulsed with
3H-thymidine. and harvested 18 hours later. Results were obtained
from triplicate cultures.

Molecular Determination by SDS-PAGE
The procedures for immunoprecipitation and surface iodination
used in this study have been described elsewhere,R The LEW
spleen cells were labeled with 12.~I by use of lactoperoxidase.
SDS-PAGE was performed in 12.5% polyacrylamide gel under the
reducing condition,

RESULTS

Reactivity of L21-6 to rat strains (LEW, ACI. DA, F344,
WF, and BUF) was studied using spleen cells and positive
staining patterns were obtained in all instances. The SDSPAGE analysis provided a band at 32 kd (Fig 1). MAb
L21-6 was capable of 95.2% inhibition of MLR of LEW
against BN. The expression of MAb L21-6-defined antigen
in normal LEW rat tissues was examined. Staining patterns
are summarized in Table 1.
DISCUSSION

MAb
BALB/c mice were immunized four times intraperitoneally (IP)
with 1 x to' LEW spleen cells at IO-day intervals. Four days after
the last immunization. approximately I x IQ'I mouse spleen cells
were fused with 4 x to' P-3 mouse myeloma cells by PEG-4000. in
accordance with the method as described previously.'
The supernatants were screened by indirect immunofluorescence
for antibody activity against LEW and BN spleen cells.
The positive hybrids were cloned by limiting dilution. In further
studies. we used one of these hybridomas. designated as L21-6,

Detection of Cell Surface Antigen by FACScan
The cells were stained with 1..21-6 by indirect immunofluorescence.
Analysis was performed after the cell viability (more than 95%) was
tested by trypan blue dye exclusion,

Immunohistochemical Staining
Cryostat sectIons of brain. lung. heart. thymus. liver. spleen.
pancreas. kidney. skin. small intestine. lymph node. and aorta from
LEW rats were obtamed. These sections were stained b\ the ABC
method,' L21-h or MRC-OX6 was used al> first antibody,

Our study demonstrated: (1) the MAb L21-6 recognized the
determinant on the cell surface component of invariant
chain because the band at 32 kd. which was different from
an a- and l3-chain of class II molecules, was detected by
SDS-PAGE using cell-surface iodinated material; and (2)
tissue staining patterns of L21-6 were quite similar to those
staine9 P.Y anti invariant chain antibodies reported earlier,b.9
but L21'-'6-defined determinant on the invariant chain was
not expressed in BN rats. It was reported that the invariant
chain, which was located between the a- and /3-chain in the
slab gel, was coprecipitated with rat class II molecules
recognized by HOK 7 (anti-class II) MAb using soluble
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Table 1. Tissue Distribution of Class II Antigen Recognized
by L21-6 in Nonnal LEW Rat
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Fig 1. SDS-PAGE analysis of immunoprecipitates made with
control (lane 1), MRC OX-6 (lane 2) or L21-6 MAb (lane 3) and
LEW spleen cell lysate. Immune complexes were applied
12.5% polyacrylamide gel under the reducing condition.

to

ever, anti-rat invariant chain MAb was not reported. To our
knowledge this is the first report of an anti-rat invariant
chain MAb. It is unclear whether or not the invariant chain
is expressed on the cell surface. Wraight et al noted that the
possible explanation for the varying conclusion of the
previous study on invariant chain cell surface expression
was the previous absence of antibodies directed against
C-terminal portions of the invariant chain. because the
invariant chain is inserted into the membrane with its
N-terminal on the cytoplasmic side:~ L21-6 is probably
specific for the determinant on the C-terminal side (extracytoplasmic domain) of the invariant chain. Our result of
SOS-PAGE also suggested that the cell surface inva.riant
chain may be not associated with the class II a- and /3-chain
as is the case in the cytoplasm. L21-6 was capable of 95.2%
inhibition of MLR of LEW against BN suggesting the
possibility that the invariant chain interacts with antigen
presentation as an adhesion molecule. In addition, why the
BN rat does not express the invariant chain must be studied.
Two anti-class II antibodies were reported to express
similar specificity on strain distribution. The alloantibody,
RTl 8.9, which was raised by skin grafting of BN.ILVI
(F344) onto BN, reacted with all haplolypes except RTr.lll
The antibody HIS 19, which was produced by immunization
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with lymphocytes isolated from AO (RTl") Peyer's patch,
reacted with all haplotypes except RTl". II
The polymorphism of the class II antigen might influence
the expression of L21-6-defined antigen. Thus. L21-6 is
useful to study the function of the invariant chain on the cell
surface.
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