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(57) Abstract: Human monoclonal antibodies that specifically bind Ebola virus glycoprotein with nanomolar affinity are described.
The monoclonal antibodies were isolated by bulk sorting of plasmablasts from a human Ebola virus vaccinee and pairing of the im-
munoglobulin heavy and light chain genes using emulsion PCR. The paired immunoglobulin genes were expressed using Fab yeast
display to screen and characterize the antibodies. The Ebola virus-specific monoclonal antibodies can be used, for example, to diagnose
and treat Ebola virus infection or Ebola virus disease in a subject.
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INTERNATIONAL SEARCH REPORT PCT/US2019/067423
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. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D onh paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:

I:l in the form of an Annex G/ST.25 text file (Rule 13ter.1(a)).

D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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INTERNATIONAL SEARCH REPORT PCT/US2015/067423
Box No.ll 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. I:' 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. |:| 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. lll 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:

see additional sheet

-

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 an additional fees, this Authority did not invite payment of
additional fees.

3. 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 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.:

1-34(partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

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.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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A. CLASSIFICATION OF SUBJECT MATTER

INV. A61K39/42 CO7K16/08
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61K CO7K CI2N

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

EPO-Internal, BIOSIS

Electronic data base consulted during the international search (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.

X D. CORTI ET AL:

SCIENCE,
vol. 351, no. 6279,

1339-1342, XP055651508,
us

ISSN: 0036-8075, DOI:
10.1126/science.aad5224
the whole document

"Protective monotherapy
against lethal Ebola virus infection by a
potently neutralizing antibody",

18 March 2016 (2016-03-18), pages

1-34

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

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

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

"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

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular 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 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

Date of the actual completion of the international search

24 March 2020

Date of mailing of the international search report

08/07/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Galli, Ivo

Form PCT/ISA/210 (second sheet) (April 2005)
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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.

A A. A Panina ET AL: "Recombinant
Antibodies to the Ebola Virus
Glycoprotein",

Acta Naturae,

vol. 9, no. 4

December 2017 (2017-12), pages 84-91,
XP055677231,

DOI: 10.32607/2075-8251-2017-9-4-84-91
Retrieved from the Internet:
URL:https://www.ncbi.nlm.nih.gov/pmc/artic
les/PMC5762832/pdf/AN20758251-09-04-084.pd
f

[retrieved on 2020-03-17]

the whole document

A EP 3 339 439 Al (UNIV HOKKAIDO NAT UNIV
CORP [JP]) 27 June 2018 (2018-06-27)

the whole document

A ZHEN-YONG KECK ET AL: "Macaque Monoclonal
Antibodies Targeting Novel Conserved
Epitopes within Filovirus Glycoprotein",
JOURNAL OF VIROLOGY.,

vol. 90, no. 1,

1 January 2016 (2016-01-01), pages
279-291, XP055317321,

I

ISSN: 0022-538X, DOI: 10.1128/JVI1.02172-15
the whole document

A PANINA A A ET AL: "Chimeric fab fragments
of antibodies to recombinant Ebola virus
glycoprotein",

RUSSIAN JOURNAL OF BIOORGANIC CHEMISTRY, M
A 1 K NAUKA - INTERPERIODICA, RU,

vol. 43, no. 4, 2 August 2017 (2017-08-02)
, pages 409-420, XP036289629,

ISSN: 1068-1620, DOI:
10.1134/5S1068162017040069

[retrieved on 2017-08-02]

the whole document

A WANG B. ET AL: "Facile Discovery of a
Diverse Panel of Anti-Ebola Virus
Antibodies by Immune Repertoire Mining",
SCIENTIFIC REPORTS,

vol. 5, 13926,

10 September 2015 (2015-09-10),
XP055238413,

the whole document
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A WENDELIEN B. 0. ET AL: "Neutralizing
Antibody Fails to Impact the Course of
Ebola Virus Infection in Monkeys",

THE JOURNAL OF INFECTIOUS DISEASES,
vol. 3, no. 1, E9,

1 January 2007 (2007-01-01), XP055263524,
the whole document

1-34
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-34(partially)

A monoclonal antibody against the Ebola GP, characterized by
the CDRs of YDOL.

Coding nucleic acids, vectors, pharmaceutical compositions,
methods of detecting, medical uses, methods of producing the
antibody.

2-8. claims: 1-34(partially)

A monoclonal antibody against the Ebola GP, characterized by
the CDRs of YDO2, YD0O3, YDO4, YDO5, YDO6, YDO7, YDOS,
respectively.

Coding nucleic acids, vectors, pharmaceutical compositions,
methods of detecting, medical uses, methods of producing the
antibody.
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