Athik SHERMAIRRA RegliRtoXi fi ed protein conprising the am no acid sequence of
su era toxin (CT-A) or subunit A of an Escherichia coli heat
Iaamm”lm wm A) or a fragnment thereof wherein one or nore am no acids
at ns corresponding to Val-53, Ser-63, Val-97, Tyr-104 or

Pro-106 are replaced with another am no acid or del eted. Exanples of
specific replacenents include Val -53-Asp, Val- 53-Q3u, Val-53-Tyr,

Ser-63-Lys, VaBsTRaors, Val -97-Tyr, Tyr- 104-Lys, Tyr-104-Asp,
Tyr-104-Ser, Pro-106-Ser. The i nmunogeni ¢ detoxified protein is
useful as vaccine for Vibrio cholerae or an enterotoxigenic strain of
Escherichi a cdm pdfeing echooscf iled medentti dPA, srid-ofli tiest ed

nut agenesi s. toxin 1T, their preparation and their use for the

5 preparation of vaccines

An immunogenic detoxified protein comprising the amino acid
sequence of subunit A of cholera toxin (CT-A) or subunit a
of an Escherichia coli heat labile toxin (LT-A) or a

10 fragment thereof wherein one or more amino acids at, or in
positions corresponding to Val-53, Ser-63, Val-97, Tyr-104
or Pro-106 are replaced with another amino acid or deleted.
Examples of specific replacements include Val-53-Asp, Val-
53-Glu, Val-53-Tyr, Ser-63-Lys, Val-97-Lys, Val-97-Tyr, Tyr-

15 104-Lys, Tyr-104-Asp, Tyr-104-Ser, Pro-106-Ser. The
immunogenic detoxified protein is useful as vaccine for
Vibrio cholerae or an enterctoxigenic strain of Escherichia
coli and is produced by recombinant DNA means by site-
directed mutagenesis.



