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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. I___] 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 international search can be carried out, specifically:

3. I: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.III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

[y

-***_Please See Supplemental Page-

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

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

3. 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. % No (equired additiona! search fees were timely paid by the applicant. Cpnéequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Groups I+: Claims 1 (in-part), 2, 8, 15, 21-29, 30 (in-part), 31-41, 43, 44, 51-54, SEQ ID NOs: 8, 10, 21, 28

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.

|:I No protest accompanied the payment of additional search fees.
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-***.Continued from Box No. Ill: Observations 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 all inventions to be examined, the appropriate additional examination fees must be paid.

‘Groups |+: Claims 1-54 are directed toward a single chain insulin (SCI} compound of the formula: Stable B chain -C' -Stable A chain
Formula (1); having the properties of high affinity for the insulin receptor and low affinity for the IGF-1 receptor with chemical and
thermodynamic degradation profiles such that the SCI can be formulated and stored for extended periods of time without refrigeration;
.as well as related polynucleotides, vectors, cell lines transformed with said vectors and treatment methods.

The single chain insulin (SCI) compound of the formula: Stable B chain -C’ -Stable A chain, wherein C' comprises a peptide of about 4 to
9 amino acids according to SEQ ID NO: 28 (synthetic peptide amino acid sequence) will be searched to the extent that the peptide
encompasses the first option at each position (e.g. the sequence RRYPGDV). It is believed that Claims 1 (in-part), 2, 8, 15, 21-29, 30
(in-part), 31-41 and 43, 44 and 51-54 encompass this first named invention and thus these claims will be searched without fee to the
extent that they encompass SEQ ID NOs: 8 (chemically cleavable amino acid sequence encoded by a fusion tag), 10 (synthetic
polypeptide amino acid sequence), 21 (synthetic peptide amino acid sequence), 28 (synthetic peptide amino acid sequence). Applicants
must specify the claims that encompass any additionally elected linker and associated full-length peptide sequences. Applicants must
further indicate, if applicable, the claims which encompass the first named invention, if different 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 only the first
claimed invention to be searched/examined. An Exemplary Election would be: SEQ ID NO: 16 (synthetic peptide amino acid sequence).

Groups |+ share the technical features including a single chain insulin (SCI) compound of the formula: Stable B chain -C' -Stable A chain
Formula (I); having the properties of high affinity for the insulin receptor and low affinity for the IGF-1 receptor with chemical and
thermodynamic degradation profiles such that the SCI can be formulated and stored for extended periods of time without refrigeration,;
wherein Stable B chain and Stable A chain are native or modified human insulin chains; and wherein C' covalently links Stable B chain
and Stable A chain, and is a peptide of about 4 to 9 amino acids comprising the following sequence: Y1 Y2 Y3 Y4 Y5 Y6 Y7 (SEQID
NQ: 28); wherein Y1 is R or absent, Y2 is R or absent, Y3is Y orV, Y4 is P or absent, Y5is G or D, Y6 is D or G, Y7 is any amino acid;
an insulin analogue comprising a single-chain polypeptide having an affinity for insulin receptor greater than or equal to that of natural
insulin, as measured in vitro, and having an affinity for Insulin-like Growth Factor Receptor no greater than that of natural insulin as
measured in vitro; a polynucleotide comprising a nucleic acid sequence that encodes the single chain insulin compound; a recombinant
vector comprising the polynucleotide; a cell fine transformed with the vector; a method for treating diabetes in a patient in need thereof
comprising administering the single chain insulin compound to said patient; a method for producing single chain insulin comprising
introducing a recombinant vector into an expression system, expressing a protein comprising a fusion tag and single chain insulin,
cleaving said fusion tag from said single chain insulin, and isolating said single chain insulin; and a method of treating a patient
comprising administering a physiologically effective amount of a thermo and chemo stable insulin analogue or a physiologically
acceptable salt thereof to the patient, wherein the thermo and chemo stable insulin or a physiologically acceptable salt thereof displays
less than 1 percent denaturation with incubation at 40 degrees C for 28 days. .

However, these shared technical features are previously disclosed by WO 1995/016708 A1 to Kristensen, et al. (hereinafter 'Kristensen’)
in view of US 5,962,267 A to Shin, et al. (hereinafter 'Shin’). Kristensen discloses a single chain insulin (SCI) compound (an insulin
analogue in which the C-terminal amino acid of the B-chain is connected with the N-terminal amino acid residue of the A-chain by a
connecting peptide, in which the C-terminal amino acid residue is different from Lys and Arg (a single chain insutin (SCI) compound),
abstract) of the formula: B chain -C' - A chain Formula (1) (analogue in which the C-terminal amino acid of the B-chain is connected with
the N-terminal amino acid residue of the A-chain by a connecting peptide (of the formula: B chain -C' - A chain Formula (1)); abstract);
having the properties of high affinity for the insulin receptor and low affinity for the IGF-1 receptor (having the properties of high affinity
for the insulin receptor and low affinity for the IGF-1 receptor; page 11, line 21 to page 12, line 3); wherein the B chain and A chain are
native or modified human insulin chains (wherein the B chain and A chain are native or modified human insulin chains; page 4, lines
.4-18); and wherein C' covalently links the B chain and A chain (wherein the connecting peptide is a peptide moiety connecting the
C-terminal amino acid of the B-chain with the N-terminal amino acid of the A chain (wherein C' covalently links the B chain and A chain);
page 4, lines 19-28), and is a peptide of about 4 to 9 amino acids (and is a peptide of about 1 to 15 amino acids, in a preferred
embodiment, 9 amino acids; page 4, lines 22-27); an insulin analogue comprising a single-chain polypeptide (an insulin analogue in
which the C-terminal amino acid of the B-chain is connected with the N-terminal amino acid residue of the A-chain by a connecting
peptide (an insulin analogue comprising a single-chain polypeptide); abstract) having an affinity for insulin receptor greater than or equal
to that of natural insulin, as measured in vitro (having an affinity for insulin receptor greater than or equal to that of natural insulin, as
measured in vitro; page 10, line 3 - page 12, line 3); a polynucleotide comprising a nucleic acid sequence that encodes the single chain
insulin compound (a synthetic gene encoding the compound (polynucleotide comprising a nucleic acid sequence that encodes for the
single chain insulin compound); page 5, lines 23-24); a recombinant vector comprising the polynucleotide (a recombinant vector
comprising the synthetic gene (polynucleotide); page 5, lines 17-18); a cell line transformed with the vector (a cell iine transformed with
the vector; page 5, lines 19-20); a method for treating diabetes in a patient in need thereof comprising administering the single chain
insulin compound to said patient (a method for treating diabetes in a patient in need thereof comprising administering the single chain
insulin compound to said patient; page 6, line 25 to page 7, iine 2); and a method for producing single chain insulin comprising
introducing a recombinant vector into an expression system, and isolating said single chain insulin (a method for producing single chain
insulin comprising introducing a recombinant vector into an expression system, and isolating said single chain insulin; page 5, lines
13-22).

Kristensen does not disclose an insulin compound of the formula: Stable B chain -C' -Stable A chain; with chemical and thermodynamic
degradation profiles such that the SCI can be formulated and stored for extended periods of time without refrigeration; a C' chain
comprising the following sequence: Y1 Y2 Y3 Y4 Y5 Y6 Y7 (SEQ ID NO: 28); wherein Y1 is R or absent, Y2 is R or absent, Y3is Y or V,
Y4 is P or absent, Y5 is G or D, Y6 is D or G, Y7 is any amino acid; having an affinity for Insulin-like Growth Factor Receptor no greater
than that of natural insulin as measured in vitro; expressing a protein comprising a fusion tag and single chain insulin, cleaving said
fusion tag from said single chain insulin; and a method of treating a patient comprising administering a physiologically effective amount
of a thermo and chemo stable insulin analogue or a physiologically acceptable salt thereof to the patient, wherein the thermo and chemo
stable insulin or a physiologically acceptable salt thereof displays less than 1 percent denaturation with incubation at 40 degrees C for 28
days.
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Shin discloses a single-chain human proinsulin analog (a single-chain human proinsulin analog; abstract) of the formula chainB-C'-
chain A (of the formula chain B - Z - chain A (of the formula chain B - C' - chain A); abstract); wherein the C' connecting chain comprises
the following sequence: Y1 Y2 Y3 Y4 Y5 Y6 Y7 (SEQ ID NO: 28); wherein Y1 is R or absent, Y2 is R or absent, Y3 is Y or V,Y4is Por
absent, Y5is G or D, Y6 is D or G, Y7 is any amino acid (wherein the C' connecting chain comprises the sequence UU-X-P-J-(X')n-U-U,
wherein U is an arginine or lysin residue; X and X' are independently any amino acid residue; P is a proline residue; Jis a glycine,
arginine or lysine residue; and n is 0 or an integer of 1 to 5, including the sequence Arg-Arg-Tyr-Pro-Gly-Asp-Val-Lys-Arg; abstract,
column 10, lines 29-36); and wherein the connecting sequence forms a beta turn (wherein the connecting sequence forms a beta turn;
column 2, lines 40-67), and wherein the residues present at the C-terminus of the connector are present to provide for tryptic cleavage
(wherein the residues present at the C-terminus of the connector are present to provide for tryptic cleavage; column 3, lines 1-9).

it would have been obvious to a person of ordinary skill in the art, at the time of the invention, to have modified the insulin analog
previously disclosed by Kristensen, with the beta-turn comprising analog connecting sequence disclosed by Shin, wherein the
C-terminus of the connector was provided without lysine.or arginine, as previously disclosed by Kristensen, for enhancing the stability of
the single chain analog to cleavage by trypsin or other proteolytic enzymes with similar specificities, thereby increasing the shelf-life of
the peptide. Although Kristensen does not disclose an insulin compound of the formula: Stable B.chain -C' -Stable A chain; with
chemical and thermodynamic degradation profiles such that the SC! can be formulated and stored for extended periods of time without
refrigeration, in particular wherein the thermo- and chemo-stable insulin or a physiologically acceptable salt thereof displays less than 1
percent denaturation with incubation at 40 degrees C for 28 days; expressing a protein comprising a fusion tag and single chain insulin,
cleaving said fusion tag from said single chain insulin; and a method of treating a patient comprising administering a physiologically

- effective amount of a thermo- and chemo-stable insulin analogue or a physiologically acceptable salt thereof to the patient. Kristensen
does disclose a method of treating a patient comprising administering a physiologically effective amount of an insulin analogue or a
physiologically acceptable salt thereof to the patient. Provided that the analog of Kristensen, modified as previously disclosed by Shin,
comprises the identical sequence to the claimed sequence (e.g. human B chain - RRYPGDV connector sequence - human A chain), the
peptide disclosed, by its chemical composition and structure, would have possessed the properties claimed, including having an affinity
for Insulin-like Growth Factor Receptor no greater than that of natural insulin as measured in vitro, and chemo-stable insulin or a
physiologically acceptable salt thereof displays less than 1 percent denaturation with incubation at 40 degrees C for 28 days.
Furthermore, the use of affinity or epitope tags to enable and simplify the purification of expressed polypeptides was common and
well-known in the art, at the time the invention, and, accordingly, it would have been obvious to a person of ordinary skill in the art, at the
time of the invention, to have implemented the expression of a protein comprising a fusion tag and single chain insulin, cleaving said
fusion tag from said single chain insulin to provide a chain lacking the additional sequences, for obtaining an analog useful in
pharmaceutical formulations.

Since none of the special technical features of the Groups I+ inventions is found in more than one of the inventions, and since all of the:
shared technical features are previously disclosed by a combination of the Kristensen and Shin references, unity of invention is lacking.
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