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amino acids, and other reagents are commercially available from many chemical
supply houses.

The present invention provides CTLA4 mutant molecules including a signal
peptide sequence linked to the N-terminal end of the extracellular domein of the
CTLAA4 portion of the mutant molecule. The signal peptide can be any sequence that
will permit secretion of the mutant molecule, including the signal peptide from
oncostatin M (Malik, et al., 1989 Molec. Cell. Biol. 9: 2847-2853), or CD5 (Jones, N.
H. et al., 1986 Nature 323:346-349), or the signal peptide from any extracellular
protein,

The invention provides soluble CTLA4 mutant molecules comprising a
single-site mutation in the extracellular domain of CTLA4 such as L104Elg (as
included in Figure 18) or L104SIg, wherein L104Elg and L104Slg are mutated in
their CTLA4 sequences so that leucine at position +104 is substituted with glutamic
acid or serine, respectively. The single-site mutant molecules further include CTLA4
portions encompassing methionine at position +1 through aspartic acid at position
+124, a junction amino acid residue glutamine at position +125, and an
immunoglobulin portion encompassing glutamic acid at position +126 through lysine
at position +357. The immunoglobulin portion of the mutant molecule may also be
mutated so that the cysteines at positions +130, +136, and +139 are substituted with
serine, and the proline at position +148 is substituted with serine. Alternatively, the
single-site soluble CTLA4 mutant molecule may have a CTLA4 portion
encompassing alanine at position -1 through aspartic acid at position +124.

The invention provides soluble CTLA4 mutant molecules comprising a
double-site mutation in the extracellular domain of CTLA4, such as L104EA29Y]g,
L104EA29LIg, L104EA29TIg or L104EA29WIg, wherein leucine at position +104 is
substituted with a glutamic acid and alanine at position +29 is changed to tyrosine,
leucine, threonine and tryptophan, respectively. The sequences for L104EA29YTg,
L104EA29LIg, L104EA29TIg and L104EA29WIg, starting at methionine at position +1
and ending with lysine at position +357, plus a signal (leader) peptide sequence are
shown in Figures 19-22 respectively. The double-site mutant molecules further
comprise CTLA4 portions encompassing methionine at position +1 through aspartic
acid at position +124, a junction amino acid residue glutamine at position +125, and
an immunoglobulin portion encompassing glutamic acid at position +126 through
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lysine at position +357. The immunoglobulin portion of the mutant molecule may
also be mutated, so that the cysteines at positions +130, +136, and +139 are
substituted with serine, and the proline at position +148 is substituted with serine.
Alternatively, these mutant molecules can have a CTLA4 portion encompassing
alanine at position -1 through aspartic acid at position +124,

The invention provides soluble CTLA4 mutant molecules comprising a
double-site mutation in the extracellular domain of CTLA4, such as L104EG105FIg,
L104EG105WIlg and L104EG105LIg, wherein leucine at position +104 is substituted
with a glutamic acid and glycine at position +105 is substituted with phenylalanine,
tryptophan and leucine, respectively. The double-site mutant molecules further
comprise CTLA4 portions encompassing methionine at position +1 through aspartic
acid at position +124, a junction amino acid residue glutamine at position +125, and
an immunoglobulin portion encompassing glutamic acid at position +126 through
lysine at position +357. The immunoglobulin portion of the may also be mutated, so
that the cysteines at positions +130, +136, and +139 are substituted with serine, and
the proline at position +148 is substituted with serine. Alternatively, these mutant
molecules can have a CTLA4 portion encompassing alanine at position -1 through
aspartic acid at position +124.

The invention provides L104ES25RIg which is a double-site mutant molecule
comprising a CTLA4 portion encompassing methionine at position +1 through
aspartic acid at position +124, a junction amino acid residue glutamine at position
+125, and the immunoglobulin portion encompassing glutamic acid at position +126
through lysine at position +357. The portion having the extracellular domain of
CTLAA4 is mutated so that serine at position +25 is substituted with arginine, and
leucine at position +104 is substitted with glutamic acid. Alternatively,
L104ES25RIg can have a CTLA4 portion encompassing alanine at position -1
through aspartic acid at position +124.

The invention provides soluble CTLA4 mutant molecules comprising a
double-site mutation in the extracellular domain of CTLA4, such as L104ET30GIg
and L104ET30NIg, wherein leucine at position +104 is substituted with a glutamic
acid and threonine at position +30 is substituted with glycine and asperagine,
respectively. The double-site mutant molecules further comprise CTLA4 portions
encompassing methionine at position +1 through aspartic acid at position +124, a
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