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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2017/041147

Box No.I Nucleotide and/or amino acid sequence(s) (Continuation of item1.c of the first sheet)

L. With regard to any mucleotide and/or amino acid sequence disclosed in the interational application, the international search was
carried out on the basis of a sequence listing:
a. & forming part of the international application as filed:
m in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b |:| fomished together with the international application undgr PCT Rulg 13ter, 1(a) for the purposes of intgmational sgarch
only in the form of an Annex C/8T.25 text file.
c. I:l furnished subsequent to the international filing date for the purposes of intemational search only:

I:I in the form of an Annex C/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. |:| Tn 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 conments:

Form PCT/I8A/210 (continuation of first sheet {1}y (Jamary 2015y
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2017/041147

Box No.II 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:

L. Claims Nos.: 60-113, 124-126
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 60-113, 124-126 pertain to a method for treating a hnman body, and thus relate to a subject matter not required to
search under PCT Article 17(2)(a)(i) and Rule 39.1(iv).

2. D Claims Nos.:
becanse 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.:
becanse they atre dependent claims and ate not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

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

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

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search repoit 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 invemtion first mentioned in the claims; it is covered by claims Nos._:

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
pavment 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:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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Tnternational application No.
INTERNATIONAL SEARCH REPORT PCT/US2017/041147

A CLASSIFICATION OF SUBJECT MATTER

COTK 14/705(2006.01)i, GOTN 33/58(2006.01)i, GO1N 33/68(2006.01)i, C12N 5/071(2010.01)i, A6 1K 48/00(2006.01)i,
AGIK 38/00(2006.01)n

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symibols)
CO7K 14/705;, C12N 5/02; COTD 498/02; A61K 38/17. A61K 31/4745; GOIN 33/58; GOIN 33/68; C12N 5/071; A61K 48/00; A61K
38/00

Documentation searched other than minimum documentation to the extent that such docnments are inchided in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms nsed)
eKOMPASS(Kipo intemnal), STN (Registty, Caphis) & Keywords: ligand gated ion channel, ion pore domain, ligand binding domain,
nicotinic acetylcholine receptor, mtation, varenicline, quinuclidine, tropisetron

C, DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
X US 2010-0130420 Al (STERNSON, S. et al.} 27 May 2010 1-7,9,11,21,25,27
See abstract; paragraphs [0003]-[0016], [0030]-[0038], [0048], ,31-33,36-39,42-49
[0099]1-[0110]; claims 1-62; figures la-1d, 2; and table 2. ,114-121

Y 26,28-30,122
A 8,10,12-20,22-24
,34,35,40,41,50-59

,123
X CAPPELLI, A. et al., “The interactions of the 5-HT3 receptor with aryl 45,46, H0-hb

piperazine, tropane, and quinuclidine ligands” , Current Topies in
Medicinal Chemistry, 2002, Yol. 2, No. 6, pp. 599-624

See abstract; page 599; and chart 1.

Y 26,28,122

X PRICE, K. L. et al., “Varenicline interactions at the 5-HT3 receptor ligand b6, 57
binding site are revealed by 5-HIBP” , ACS Chemical Neuroscience,
2015, Vol. 6, No. 7, pp. 1151-1157

See abstiract; and page 1151.

Y 29

X US 2005-0250808 Al (XIE, W. et al.} 10 November 2005 45,46,50-55
See paragraphs [0003], [0004]; and clzim 34.

E Further documents are listed in the continuation of Box C. See patent family annex,
* Special categories of cited documents; "T" later document pyublished after the international filing date or priority
"A"  docmment defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
10 be of particular relevance the principle or theoty underlying the invention
"E"  eatlier application ot patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considersd to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y' document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an imventive step when the document is
"0"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the ant
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
18 October 2017 (18,10.2017) 18 October 2017 (18.10.2017)
Name and mailing address of the ISA/KR Authorized officer
Internaticnal Applicaticn Division
Korean Intellectual Properly Office KIM, Sun Hee
189 Cheongsa-to, Seo-gu, Dacjeon, 35208, Republic of Korea
Facsimile No, +32-42-481-8578 Telephone No,  +82-42-481-3405

Form PCT/ISA/210 (second sheet) (January 2015y
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INTERNATIONAL SEARCH REPORT Infernational application No.
PCT/US2017/041147
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y 28
X GAO, Y. et al., “Derivatives of dibenzothiophene for positron emissien H8,59
tomography imaging of a7-nicotinic acetylcholine receptors” ,
Journal of Medicinal Chemistry, 2013, Yol. b6, No. 19, pp. 7574-7589
See ahstract; and page 7YH74,
Y 30

Form PCT/ISA/210 (continuation of second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members PCT/U SZO 1 7/041 147
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2010-0130420 Al 27/05/2010 AU 2009-302217 Al 15/04/2010
CA 2740125 Al 15/04/2010
EP 2344636 AZ 20/07/2011
EP 2352490 Al 10/08/2011
JP 2012-504966 A 01/03/2012
JP 2012-505243 A 01/03/2012
JP 5770819 BZ 09/09/2015
US 2011-0244048 Al 06/10/2011
US 84306762 BZ 07/05/2013
US 9173840 B2 03/11/2015
WO 2010-042759 A2 15/04/2010
WO 2010-042799 A3 30/09/2010
WO 2010-042823 Al 15/04/2010
US 2005-0250808 A1 10/11/2005 AT 487716 T 15/11/2010
CA 2567977 A1 05/01/2006
CN 101044140 A 26/09/2007
EP 1742844 A1 17/01/2007
EP 1742544 B1 10/11/2010
JP 2007-534692 A 29/11/2007
JP 2011-241227 A 01/12/2011
US 2009-0118232 A1 07/05/2009
US 2011-0178075 Al 21/07/2011
US 7488737 B2 10/02/2009
US 7902217 BZ 08/03/2011
W0 2006-001894 Al 05/01/2006

Form PCT/ISA/210 (patent family annex) (January 2015y
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