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INTERNATIONAL SEARCH REPORT

JP 2023-547883 A 2023.11.14

International application No.
PCTIUS2021/056413

A, CLASSIFICATION OF SUBJECT MATTER

IPC(8) - AB1K 38/18; AB1K 38/20; AG1K 38/27; AB1K 38/44; AG1K ATi48; AG1K 47/60 (2022.01)
CPC - AG1K 38/193; AB1K 38/2073; AB1K 38/27; AG1K 47/60; AG1P 38/00 (2022.02)

According to Intemational Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

see Search History document

Minimum documentation searched (classification system followed by classification symbols)

see Search History document

Documentation searched other than minimum documentiation to the extent that such documents ar¢ included in the fields searched

see Search History document

Electrenic data base consulted during the international scarch (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

entire document

A US 2018/0339021 A1 (BQLDER BIOTECHNOLOGY INC.) 28 November 2018 (29.11.2018)

A US 5,405,852 A (DEELEY et al) 11 April 1995 (11.04.,1985) entire document

A US 2005/0142284 A1 (PRIEST el al) 04 June 2009 {04.06.2009) entire dagument
US 2004/0091985 A1 {SCHLOM ol al) 13 May 2004 (13.05.2004) entire document

14, 10-14, 74-82

1-4, 10-14, 74-82

A ~{ DEFREES el al, "GiycoPEGylation of recombinant therapeutic proteins produced in Escharichia | 1-4, 10-14, 74-82
coll,” Glycoblology, 22 May 2006 (22.05.2008), vol. 16,

No. 9, Pgs. 833-843. entire document
14, 16-14, 74-82
14, 10-14, 74-82

I:] Further documents are listed in the continuation of Box C.

I:] See patent family annex.

* Special eategories of cited documents;

“A” de defining the general state of the art which is not considered
to be of particular relevance

D" dc cited by the applicant in the international application

“E" earlier application or patent but published on or after the imernational
filing date

“L" document which may throw doubts on priority claim(s) or which
is cited ta establish the publication date of another citation or other
speeial reason (as specified)

“0" document referring toan oral disclosure, use, exhibition or other means

“P"  document published prior to the international filing date but tater than
the priority date claimed

“T"  later document published after the international filing date.ar priority
date and not in conflict with the agﬁl ication but cited to understand
the principle of theary underlying the invention

“X" document of parficular relevance;, the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“Y™" document of particular relevance; the claimed invention cannot
be considered to involve an [nventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the ar

“&" document member of the same patent family

Date of the actual completion of the international search

t1 February 2022

Date of mailing of the intemational scarch repert

MAR 14 2022

Name and mailing address of the 1SA/US

Mall Stop PCT, Attn: ISA/US, Commissioner for Patents
P.Q. Box 1450, Alexandria, VA 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Harry Kim

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Na.
PCTAJS2021/056413
Box No. % Nucleotide and/or amino acid sequence(s) (Continuation of item 1.¢ of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the internattonal application as filed:

in the form of an Annex C/ST.25 text file.
El on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13fex [ (a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. E] furnished subsequent ta the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13ter:1(a}).
D on paper of in the form of an image file (Rule 13/2¢.1(b) and Administrative Instructions, Section 713).

2 In addition, in the case that more than one version or copy of & sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies ia identical to that forming part of the application as
fited or does not go beyond the application as filed, os appropeiate, weore furnished.

3. Additional comments;
SEQ ID NOs: 1 and 2 wera segrched.

Form PCT/ISA/210 (continuation of first sheet (1)) {July 2019)
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INTERNATIONAL SEARCH REPORT International apphication No.

PCT/ILS2021/056413

Box Ne. I1 Observations where certain ¢laims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of cerfain 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 international search can be carried out, specifically:

k) Claims Nos.: 15-73

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4¢a).

Box No. 111  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This [nternational Searching Authority found multiple inventions in this international application, as follows:
See exira sheet(s).

1 |:] As all required additional search fees were timely paid by the applicant, this intemational search report cavers all searchable
claims. :

2 I:I As all searchable ¢laims could be searched without effort justifying additional fees, this Anthority did not invite payment of
addlitional fees. .

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

4. ﬁ No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

1-4, 10-14, 74-82

Remark on Protest D The additional search fees were accompanied by the applicani’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,

EI No protest accompanied the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT International applicetion No.

PCTAIS2021/056413

Continued from Box No. I1| Observations where unity af invention Is lacking

This application contains the fallowing inventians or groups of inventions which are not so linked as to form a single general Inventive
concept under PCT Rute 13.1. In order for all Inventions to be examined, the appropriate additional examinatlon fees need 1o be pald.

Group 1+ claims 1-14 and 74-82 are drawn to compositions comprising a racombinant human granulocyte macrophage-colony
stimulating factor (GM-CSF) protein comprising a substitution; methods of making the recomhbinani GM-CSF, comprising: (a} ohtaining a
cell transfected with a nucleic asid encoding the GM-CSF; (b) purifylng the GM-CSF from the transfecied cell using one or mora HPLC
columns, wharein the puiification is in the absence of an organic sclvent; and [c} collecting the purified GM-CSF, the purified GM-CSF
being substantially free of hyparmannosyleled GM-CSF forms.

The firgt invention of Group I+ is restricted to a racombinant human GM-CSF comprising SEQ 10 NO: 1 with an N37Q substitution. It Is
believed that claims 14, 10-14, and 74-82 read an this first named Invention and thus these claims will be searched withoul fee lo the
exlent \hat they read on the above embodiment.

Applicant is invited to elect additional GM-CSF protein(s) for each addifional embodiment ta be searched in a specific combination by
paying an additicnal fee for each set of efactian, Each additional elected embodiment requires the selection of a single dafinition for each
GM-CSF protein. An examplary election would ba a recombinant human GM-CSF comprising SEQ 1D NO: 1 with an N37S substitution.
Additional embadiment(s) 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 dlaims which read on the first named inventian if diferent
lhan what was Indicated above for this group. Failure 10 ¢learly Identify how any paid additional invention fees are to be applied to the “+"
greup(s) will result in only the first claimed invention to be searched/examined.

The Group |+ formulae do not share a significant struciural slement, requiring the selection of altlematives for GM-CSF variants, and
aceordingly these groups lack unity a prior.

Additionally, even If Group |+ wera considerad {0 shara the technical faaturés of: a composition comprising a recombinant human
granulocyte macrophage-colony stimulating faclor (GM-CSF) protein, comprising a substitullon or deletion at position N37, E38 and/or
T39 or a position corresponding thereto; and @ method of making a recombinant producing a composition comprising a recombinant
human granulocyte macrophage-colony stimulating factor {(GM-CSF) comprising: (&) obtaining & cell transfected with a nucleic acid
ancoding a racombinant human granulocyte macrephage-colony stimulating factor (GM-CSF), comprising an amino acid sequence
naving a subslitution or deletion at position N37, E38 and/or T39 or a position comesponding thereta, or an extract thereof; (b) purifying
the GM-CSF from the transfacted cell using one or mare HPLC columns, whersin the purification is in the absance of an organlc solvant;
and (¢} eollecting the purified GM-CSF, the purified GM-CSF being substantially free of hypemmannosylated GM-CSF forms, thase
shared technical features do not represent a contribution over the prior art, as disclosed by US 5,405,952 to Deeley e al. thereinaiter,
"Daaley"), and the arlicle "GlycoPEGylation of recombinant therapautic proteing produced in Escherichia coli" by DeFrees el al.
{herainatter, “"DaFraas").

Specifically, Deeley discloses a composition (yeast supernalant; Cal. B, Ln. 57 — Cal. 9, Ln. 10) comprising a recombinant human
granulocyte macrophage-cotony stimulating factor (GM-CSF) proteln (comprising a recombinant human granulacyte macrophage-colony
stimulating factor (GM-CSF) protein; Col, 4, Ln. 65— Col. 5, Ln. 47; Col. 8, Ln. 57 — Col. 9, Ln. 10}, comprising a substitution or deletion
at position N37, E38 and/or T39 or a position correaponding thereto (comprising a substitution or deletion at position N37, andfor T38 or
a position corrasponding thereto; Col. 4, Ln. 65 — Col. 5, Ln. 47).

DeFrees teaches PEGylation of enzymatic GalNAc glycosylation of specifi serine and threonine residuss in GM-CSF (PEGylation of
shzymatic GalNAS glycosylation of specific serine and threcnine residues In GM-CSF), expressed in E. ¢oli transfected with a sequenca
angoding a racombinant human granulocyts macrophage-colony stimulating Factor (expressed in E. coli transfeciad wilh a saguence
encoding a racombinant human granulooyte macrophage-coleny stimulating factor: Pg, 840, first Col., last Para.} followad by purification
of tha GM-CSF by HPLC size exclusion chromatography In the absence of organic sclvent (followed by puriication of the GM-CSF by
HPLE size exclusion chromalagraphy; Pg. 840, first Col., last Para. — second Col,, first Para.}, and caollecting the purifiad (3M-CSF, the
purified GM-CSF baing substantially free of hypermannosylated GM-CSF forms (collecting the purified GM-CSF, the purified GM-CSF
being PEGylated at O-glycosylation sites; Pg. 840, second Gol,, first Para.).

The inventions listed in Group I+ therefora lack unity under Rule 13 because they do not share @ same or comesponding special
{achnical feature.

Form PCT/AISAS210 (extra sheet} (July 2019)
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