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(57) Abstract: Glucagon antagonists are
provided which comprise amino acid sub-
stitutions and/or chemical modifications
to glucagon sequence. In one embodi-
ment, the glucagon antagonists comprise
a native glucagon peptide that has been
modified by the deletion of the first two
to five amino acid residues from the N-
terminus and (i) an amino acid substitu-
tion at position 9 (according to the num-
bering of native glucagon) or (ii) substitu-
tion of the Phe at position 6 (according to
the numbering of native glucagon) with
phenyl lactic acid (PLA). In another em-
bodiment, the glucagon antagonists com-
prise the structure A-B-C as described
herein, wherein A is PLA, an oxy deriva-
tive thereof, or a peptide of 2-6 amino
acids in which two consecutive amino
acids of the peptide are linked via an ester
or ether bond.
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Fig. 8: Inhibition 0.8mM glucagon-induced cAMP release
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Box No. Il  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do- not-comply with the prescribed requirements to such an

extent that no meaningful intemnational search can be carricd out, specifically:

3. E Claims Nos.: 25 and 46-91
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 1Il  Observations where unity of invention is Jacking (Continuation of item 3 of first sheet)

This International Scarching Authority found multiplc inventions in this international application, as follows:

This application contains the following Inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: claims 1-4, 6-10, 13-15, 24, 33, 35, and 37, directed to a glucagon antagonist comprising SEQ ID NO: 42, or a derivative

thereof.

Group II: claims 1, 2, 11, 33 and 34, directed to a glucagon antagonist, limited to SEQ ID NO: 9. (The applicant may elect to pay an
additional fee for the search of each of SEQ 1D NO's: 10, 11, 12, 16, 17, 18, 43, 44, or 45).

Group llI+: claims 1, 2, 5, 12, and 38-41, directed to a glucagon antagonist, limited to SEQ ID NO: 46. (The applicant may elect to pay an
additional fee for the search of SEQ ID NO: 47).

- Please see extra sheet for continuation -

1. D As all requircd additional search foes were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all scarchable claims could be searched without effort justifying additional fecs, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fecs were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. g No required additional search fees were timely paid by the applicant. Consequently, this international search repon is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-4, 6-10, 13-15, 24, 33, 35, and 37, limited to SEQ ID'NO: 42. :

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
D No protest accompanied the payment of additional search fees.
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Continuation of Box ili: Lack of Unity of Invention

Group 1V+: claim 1, 2, 16-20, 36, directed to a glucagon antagonist, fimited to SEQ 1D NO: 7. Group IV also contains subgroup A: claims
21-23, directed to a glucagon antagonist, limited to SEQ ID NO: 8. (The applicant may elect to pay an additional search fee for each of
SEQ ID NO's: 8, 36, 37, 38, 39, 40 and 41 in Group {ll, or SEQ ID NO: 37 or 38 in subgroup A).

Group V+: claims 26-32, and 42-48, directed (o a glucagon antagonist comprising the native sequence of glucagon, medified by deletion
of two to five amino acid residues from the N-terminus of SEQ D NO:1, and substitution of the aspartic acid at position nine of SEQ 1D
NO: 1.

The inventions listed as Groups | - V do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or cormesponding special technical faatures for the following reasons:

The special technical feature of the claims of Groups |-V are glucagon antagonists, wherein each Group is directed to an antagonist
having a particular sequence, or st of sequences. ' T

The only common technical elemant shared by the above groups Is that they are‘related to Glucagon antagonists having particular
sequences. This common technical element does not represent an improvement over the prior art of US 2007/0128193 A1 to O'Neil et
al. (see abstract, and SEQ 1D NO: 1, in particutar, in comparisan to SEQ ID NO: 11 of the present application). Therefore, the inventions
of Groups |-V lack unity of invention under PCT Rule 13 bacause they do not share a same or comesponding special technical feature.
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