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Ooooao
x= 2
- GCGR GLP1R |hGCGR/
o % 15 EC50 & +|EC50 & F |hGLP1R
- (nM) (nM) (hTone)
HsQGTFTSDK(y Ey EC16)SKYLDERAANIe
6 (¢ N2)*DFvpra*WLLD T-NH-: 0.09 0.22 0.4
HsQGTFTSDK(y Evy EC16)SKYLDERAApra
7 *DFVNIe( s N3)*WLLD T-NH: 0.04 0.042 0.95
HsQGTFTSDKSKYLDERAANIle( ¢ N3)*DFvp
8 | a*WLLDT-NH, 0.06 0.03 1.78
HsQGTFTSDKSKYLDERAApra*DFVNIle(e
9 Ns)*WLLDT-NHa 0.323 0.168 1.92
HUQGTFTSDKSKYLDURAAQDFVNIe(: N3
10 D*WLMpra*TKy E-NH; 1.07 0.14 7.37
HUQGTFTSDKSKYLDURAAQDFvpra*WLM
11 |Nle(e N3)*TKy E-NH: 5 3.11 NA
HsQGTFTSDK(y Evy EC16)SKYLDpra*RAA
12 |Nle(e Ns)*DFVQWLLDT-NH2 0.03 0.034 0.8
HsQGTFTSDK(y Ey EC16)SKYLDARAApra
13 [*DFVNle(: N3)*WLLD T-NH2 0.052 0.123 0.4
HsQGTFTSDK(y Ey EC16)SKYLDApra*AA
14 |QNle( ¢ N3)*FVQWLLD T-NH2 0.279 0.54 0.5
HsQGTFTSDK(y Evy EC16)SKYLDARAAQD
15 FVpra*WLLNle( ¢ N3) *T-NH2 0.143 0.199 0.72
HUQGTFTSDK(y Evy EC16)SKYLDpra*RAA
16 |Nle(« N3s)*DFVQWLNle-DT-NH2 0.048 0.042 1.13
HUQGTFTSDKE y EC16)SKYLDURAApra*
17 |DFVNle( ¢ N3)*WL-Nle-D T-NH2 0.286 0.127 2.25
HUQGTFTSDK(y Ey EC16)SKYLDUpra*AA
18 |QNle( e N3)*FVQWLNle-DT-NH2 0.819 0.414 1.96
HUQGTFTSDK(y Ey EC16)SKYLDURAAQD
19 |FVpra*WLNleNle( ¢ N3)*T-NH2 0.208 0.211 0.99
20 [HUQGTFTSDK(y Ey EC16)SKYLDpra*RAA| 0.134 0.027 5.04
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Nle(: N3)*DFVQWL2D TKy E-NH:

HUQGTFTSDK(y Ey EC16)SKYLDURAApr

21 |a*DFVNIle(e N3)*WL2D TKy E-NH- 0.107 0.024 4.5
HUQGTFTSDK(y Ey EC16)SKYLDUpra*AA

22 |QNle( ¢ N3)*FVQWL2D TKy E-NH: 0.25 0.041 6.17
HUQGTFTSDK(y Ey EC16)SKYLDURAAQD

23 |FVpra*WL2Nle( ¢ N3)* TKy E-NH: 0.109 0.025 4.3
HsQGTFTSDK(y Ey EC16)SKYLDARAAQD

24 |FVNle( ¢ N3)*WLLpra* T-NH2 0.059 0.109 0.54
HUQGTFTSDK(y Ey EC16)SKYLDAchpra*

o) ¥ -

95 AAQNle( ¢ Ns)*FVQWL2D TKy E 0.064 0.042 1 59
NH:
HUQGTFTSDK(y Ey EC16)SKYLDAcbRAA

26 |ora*DFVNIle( s N3)*WL2DTK v E-NH- 0.077 0.042 1.84
HUQGTFTSDK(y Ey EC16)SKYLDAcbRAA

27 |QDFVpra*WL2Nle(e N3)*TKy E-NH>» 0.139 .042 3.3
HsQGTFTSDK(y Ey EC16)SKYLDApra*AA

28 |QDFVPegsNsAla*WLLDT-NH2 0.115 0.416 0.28
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combined with ane or more other such dacuments, such combination
being obvious 1o & person skilled in the art

“&" docurnent member of the same patent family

Date of the actual completion of the international search

20 Aprll 2021

Date of mailing of the international secarch report

MAY 0 7 204

Name and mailing address of the 1ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patanis
P.0. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer =~ ¢
Blaine R. Copenhaaver

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/Z10 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REFORT

JP 2023-508349 A 2023.3.2

International application No.

PCT/US2020/065796

Box No. 1 MNucteotide andfor amine acid sequence(s) (Continuation of item 1.c of the first sheet)

carried out on the basis of 4 sequence listing:

a. forming part of the international application as filed:
(| in the form of an Annex C/ST.25 text file.
I:, on paper or in the form of an image file.

only in the fonm of an Annex C/ST.25 ext file,

3. Additional comments;

SEQ 1D NOs: 1-20 wera searchad.

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international applicatien, the intenational scarch was

b. D fumished together with the international application under PCT Rule 134er: 1(a} for the purposes of international search

c. I:] furnished subsequent to the international filing date for the purposes of international search only:
|:| in the form of an Annex C/ST.25 text file (Rule 13zex L(a)).
[:] on paper or in the form of an image file (Rule 13ter. 1{b) and Administeative Instructions, Section 713).
2. in addition, in the case that mare than ene version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copics is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were fumished.

Form PCT/15A/210 (continuation of first sheet {1}) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Ne.
PCT/US2020/0685796

Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international 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 lo such an
extent that no meaningful international search ¢an be carried out, specifically:

3. I:] Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority found multiple inventions in this intermational application, as follows:

See extra sheet(s).

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

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

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

4. [X] We required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
ta the invention first mentioned in the claims,; it is covered by claims Nos.:

1-28 to the extent that they read on a varant glucagon polypeptide of SEQ ID NO:6, where Xaa2 is D-serine, Xaa10 is Lys
conjugated to gamma-glutamic acid-gamma-glutamic acid-C16 fatty acid, Xaa20 is 6-azide-L-norleucing, Xaa24 is
{R})-2-aminopent-4-ynoic acld, and Xaa29 comprises a C-terminal amida.

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 prolest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) (July 2419)
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INTERNATIONAL SEARCH REFORT International application No.
PCT/US202(4065796

Continued from Box Ne. Il Qbservations where unity of invention is lacking

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 ali Inventions to be examined, the appropriate additional axamination fees need to bo paid,

Group I+: daims 1-28 are drawn to vanant glucagon polypeptides.

The first invantion of Group |+ is restrictad to a variant glucagon polypeptide, wherae the variant glucagen polypeplide is selected to be
SEQ ID NO:6, where Xaa2 is D-serine, Xaa10 is Lys conjugated to gamma-glutamic acid-gamma-glutamic acid-C16 fatty acid, X2a20 is
Nie{epsilon-N3), Xaa24 is {R}-2-aminopent-4-ynoic acid, and Xaa29 comprises a C-terminal amide. It is balievad that claims 1-28 read
on this first named invention and thus these clalms will be searched without fee to the extent that they read on a variant glucagon
polypeptide of SEQ ID NO:8.

Applicant is invited to elect additional variant glucagon polypeptides, each with specified SEQ D NO, to ba searched in a specific
combination by paying an additional fee for each set of election. An exemplary election would be a variant glucagon polypeptide, where
tha variant glucagon polypeptide is setected to ba SEQ ID NO:8, where Xaa2 is D-serine, Xaa20 is Nle(epsilon-N3), Xaa24 is
{R}-2-amincpent-4-ynoic acid, and Xaa29 comprises a C-tarminal amide. Additional variant glucagen polypeptides will be searched
upon the payment of additional fees. Applicants must specify the claims that read on any additional elected inventions. Applicants must
further indicate, if applicable, the claims which read on the first named invention if ditferant than what was indicated above for this group.
Failure to clearly identify how any paid additional invention fees are to be applied to the "+ group(s) will result in anly the first claimed
invention to be searched/examined.

The inventions listed in Groups 1+ do not relata to a single genaral Invaniive cancept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding speclal technicat features for the following reasons:

The Groups \+ formulas do not share a significant structural glemeant responsible for co-agonizing glucagen and GLP-1 raceptors,
requiring the selaction of altarnatives for tha aming acld sequence of the variant glucagon polypseptides, where “[tlhe peptide ...compris
[es] the formula HX2QGTFTSDX10SKYLDX16X17AAX20X21FVX24WLX27X28TX30-NH2 (SEQ 1D NO:29), wherein X2 is
alpha-aminoisobutyric acid, or D-serine; X10 is Lysine, Lysine conjugated to a fatty acid, or Lysina conjugated to a fatty diacid; X16 is
alpha-aminoisobutyric acid, Alanine, Giutamic acld, pra or Acb; X17 is Arginine, or pra; X20 is Glutamine, Nie{eN3), or pra; X21 is
Aspartic acid, or Nle(eN3); X24 is Glutamine, Nla{eN3}, pra or Acb; X27 is Leucine, Methionine, Noreucine, or L-Methionine suiphone;
¥28 is Aspartic acid, Nle(eN3), or pra; X30 Is absant or Lysine linked at the C-terminus to gamma-Glutamic acid; provided the peptide
contains at least one Nle{eN3) and one pra, or ane PegeN3Ala and onea pra; whersin Nle(eN3) and pra cyclize to form a triazole
containing ring, ar PegeN3Ala and pra cyclize ta form a triazole containing ring; wherain Acb is 1-aminocyclobutane-1-carboxylic acid,
Nie{eN3) is 6-Azido-L-noreucine, PegsN3Ala is O-(2-(2-(2-azidoethoxy)ethoxy)ethyl)-L-sering, and pra is {R)-2-aminopeant-4-ynoic acidt;
and wherein the peptide aptionally inciudes a protecling group that, if present, is joined to tha C-terminal carboxy group of the peptide; or
a pharmaceutically acceptable salt thereof”.

Additlenally, even if Groups I+ were considered to share the technical features of a paptide comprising the aming acid sequence of
native human glucagon HSQGTFTSDYSKYLDSRRAQDFVQWLMNT (SEQ ID NO:1) or a pharmaceutically acceptable salt thereof;
these shared technical features do not represant a contribution over the prior art.

Specifically, US 200370032588 A1 to Marshall et al. disdloses a peptide comprising the amine acid sequence of native human glucagen
HSQGTFTSDYSKYLDSRRAQDFVQWLMNT (SEQ 1D NO:1) or a pharmaceutically acceptabie salt therecf ([typically, these sequences
comprise modifications from the naturally occurring glucagon sequeance, Para. [0081]; His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys
Tyr Lau Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr (SEQ 1D NO: 8), Para. [0082]; where SEQ 1D NO:8 of Marshall
et al. comprises a polypeptide with 100% identity to SEQ ID NO:1 of the instant application).

The inventions listed in Groups |+ therefore lack unity under Rula 13 because they do not share a same or corresponding special
tachnical features.

Form PCT/ASAS210 (extra sheerd (July 2019)
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