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(57) Abstract: The invention relates to recombinant mutated angiotensin converting enzyme 2 (ACE2) comprising one or more amino
acid substitutions at amino acid positions T27, F28, K31, H34, Y41 and Q42 which have improved binding affinity to SARS-CoV-1
and/or SARS-CoV-2. It also relates to combinatorial mutant ACE2 comprising T27Y/K31 H/H34A, T27YZ K31 H/H34V and T27Y/
K31 Y/H34V and the use of said mutant ACE2 for treating and preventing coronavirus infection.
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A. CLASSIFICATION OF SUBJECT MATTER
C12N 9/48 (2006.01) C12N 15/62 (2006.01) A61K 38/48 (2006.01) A61P 31/14 (2006.01)

According to International Patent Classification (IPC)

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
DATABASES: FAMPAT, MEDLINE, EMBASE, BIOSIS

SEARCH TERMS: SARS-Cov-1, SARS-Cov-2, COVID-19, Coronavirus, T27, F28, K31, H34, Y41, Q42, ACE2,
Angiotensin Converting Enzyme 2 and related terms.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X TANAKA, S. ET AL., A recombinant ‘ACE2 Triple Decoy’ that traps and 1-31
neutralizes SARS-CoV-2 shows enhanced affinity for highly transmissible
SARS-CoV-2 variants. bioRxiv , 9 March 2021

[Retrieved on 2023-04-24] <DOI: 10.1101/2021.03.09.434641>

(Whole document especially Figures 1, 2E and S1)

X HIGUCHI, Y. ET AL., Engineered ACE2 receptor therapy overcomes mutational 1-31
escape of SARS-CoV-2. Nature Communications, 21 June 2021, Vol. 12, No. 1,
pages 3802: 1-13

[Retrieved on 2023-04-24] <DOI: 10.1038/S41467-021-24013-Y>

(Figures 1c¢, 5d; Supplementary Figures 2, 7 and 9-10)

X Further documents are listed in the continuation of Box C. X See patent family annex.

*Special categories of cited documents:

“A” document defining the general state of the art which is not “T” later document published after the international filing date or
considered to be of particular relevance priority date and not in conflict with the application but cited to

“D” document cited by the applicant in the international application understand the principle or theory underlying the invention

“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention cannot
international filing date be considered novel or cannot be considered to involve an

“L” document which may throw doubts on priority claim(s) or inventive step when the document is taken alone
which is cited to establish the publication date of another “Y” document of particular relevance; the claimed invention cannot
citation or other special reason (as specified) be considered to involve an inventive step when the document
is combined with one or more other such documents, such
combination being obvious to a person skilled in the art

“&” document member of the same patent family

“O” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date but
later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
11/05/2023
24/04/2023 (day/month/year) (day/month/year)
Name and mailing address of the ISA/SG Authorized officer

Intellectual Property Office of Singapore
1 Paya Lebar Link, #11-03

PLQ 1, Paya Lebar Quarter

Singapore 408533

Email: pct@ipos.gov.sg IPOS Customer Service Tel. No.; (+65) 6339 8616

Terence Tan (Dr)

Form PCT/ISA/210 (second sheet) (July 2022)
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X GLASGOW, A. ET AL., Engineered ACE2 receptor traps potently neutralize
SARS-CoV-2. Proceedings of the National Academy of Sciences, 22 October 1-31
2020, Vol. 117, No. 45, pages 28046-28055

[Retrieved on 2023-04-24] <DOI: 10.1073/PNAS.2016093117>

(Whole document especially Figures 2, 4; Supplemental experimental methods;
Tables S$3-S4)

X WO 2021/183404 A1 (PLANET BIOTECHNOLOGY, INC.) 16 September 2021 1-31
(Paragraphs 0002, 0013, 0016, 0022, 0032, 0034, 0152, 0163-0164, 0167,
0173; Examples; Tables 5, 10; SEQ ID NO: 18)

X WO 2021/188576 A1 (THE BOARD OF TRUSTEES OF THE UNIVERSITY OF 1-31
ILLINOIS.) 23 September 2021

(Page 2, Line 13 to Page 3, Line 18; Page 25, Lines 15-16; Tables 1-4;
Examples 6-7; Figures 11, 32-33)
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Box No. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

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

a. I forming part of the international application as filed.
b. O furnished subsequent to the international filing date for the purposes of international search (Rule
13ter.1(a)),
[ accompanied by a statement to the effect that the sequence listing does not go beyond the
disclosure in the international application as filed.

2. 3 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
report has been established to the extent that a meaningful search could be carried out without a WIPO
Standard ST.26 compliant sequence listing.

3. Additional comments:

Although a sequence listing has been filed, it was not used for the purposes of this search.
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