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(57) Abstract: The present invention relates to a binding molecule capable of specifically binding to an Lrig-1 protein, which is located
on the surface of a regulatory T cell. A binding molecule provided in the present invention can activate the function of regulatory
T cells to effectively prevent, alleviate, or treat diseases caused by the excessive activation or expression of various immune cells
and inflammatory cells, for example, immune-related diseases such as autoimmune disease, graft-versus-host disease, organ transplant
rejection, asthma, atopy, acute or chronic inflammatory disease, etc. In addition, a binding molecule, preferably an antibody, specific
for an Lrig-1 protein according to the present invention can more effectively target an Lrig-1 protein and has a very outstanding affinity
therefor, compared to preexisting, commercially available antibodies to Lrig-1.



WO 2018/194380 A3 |10} 1000 000000 O

84 AARZ BEe] TAVF Y= g 7hEs BE SR 9
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ. TZ, UG, ZM,
ZW), +2}A o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, ID, TG).

—  FAZRALE A e} G (FoF A213(3))
— AT BA sk vtE Ao Foo|H, M AN E X
sk 2 e ko] M NS (A 48.2(h)
—  HAA Y AL EE FEA A (A 5.2(a)
(88) FA|ZALRIA T Y:
2019 W 4 ¥ 11 & (11.04.2019)

Bok Fojth, B oA A3t A3 Habs 24 T AR 759 2 shate] thaks
o g

24, obEs, e 4 EE
= gl uhE Liig-1 w2 =
A2k W v Lrig-1 Aol ol & b o w g8 & glar, Age ik vl -8k Al o] gl



INTERNATIONAL SEARCH REPORT International application No.

PCT/KRZ018/004523

A.  CLASSIFICATION OF SUBJECT MATTER
CO7K 16728(2006.413

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
CO7K 16/28; COTK 1/60; COTK 14/00; COTK 16/18; COTK 19/00; C1ZN 15/62; C1203 1/68; GOIN 33/554

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

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

eKOMPASS (KIPO internal) & Keywords: LRIG-1, binding molecule, antibody, imranne related disorder, antibody-drug conjugate

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2015-187339 A1 (NGM BIOPHARMACEUTICALS, INC.) 10 December 2015 1-3.9,10,17-21,23
See paragraphs {0007], [0064], [0104], {01511, {0165], [0166]; clairas 5, §; figure 2; 24
and SEQ ID NO: 2.
Y 11-15
A 4-3,16,22
Y GenBank: AANZ6780.1: Immunoglobulin Heavy Chain, Partial {Mus musculus] 11,13

(24 July 2016)
See the entire document.

Y GenBank: CAC20700.1: Immmnoglobulin Light Chain Constant Region Kappa, Partial 12,13
{Mus musculns] (11 June 2015)
See the entire document,

Y GenBank: AAAD2914.1: 1gG {Howmo sapiens] (27 April 1993) i4
See the entire document.

Y GenBank: AAASS000.1: Iimomoglobulin Kappa Chain V-J-C, Partial {Horao sapiens] 14
{26 July 2016)

See the entire document.

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

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered 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 wyr t of particul lev - the claimed inventi b
special reason (as specified) ocument of particular relevance; the claimed invention cannot be
considered to involve an inventive 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 art

“P”  document published prior to the international filing date but later than <« g

el . document member of the same patent famil
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

19 FEBRUARY 2019 (19.02.2019) 19 FEBRUARY 2019 (19.02.2019)

Authorized officer

Government Complex D.
Daejecn, 35208, Repu

Facsimile No. +82-42-481-8578 Telephone No.

08,

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2018/004523

Box Ne. I Ohservations where ceréain clabms were found pnsearchable (Continuation of em 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. M Claims Nos.: 28
because they relate to subject matter not required to be searched by this Authority, namely:
Claim 25 pertains to a method for wreatment of the human body by therapy, and thus pertains to a subject matter on which
the International Searching Authority is not required to carry out an international search under the provisions of PCT Article

17(2¥axi) and PCT Rule 39.1(v).

2. E 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, specificaily:

3. E Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

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

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

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

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

3. E 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.:

y, this international search report is

4

4. E No required additional search fees were tiraely paid by the applicant. Counsequent}
restricted to the invention first mentioned in the claims; it is covered by clairus Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E 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.

E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2615)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2018/004523

C (Contination). DOCUMENTS CONSIDERED TO BE RELEVANT

See paragraph [0081]; and tables I, 2.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2012-0041139 A (HANDOK PHARMACEUTICALS CO., LTD.) 30 April 2012 15
See abstract; paragraph [0037]; and SEQ D NO: 7.
X KR 10-2012-0083593 A (INDUSTRY-ACADEMIC COOPERATION FOUNDATION, 1-3,9,16,17-21,23
YONSEFUNIVERSITY) 01 Augost 2012 24
See claims 13-17; and SEQ D NOS: 11-13,
A US 2015-0086553 Al (SAMSUNG ELECTRONICS CO., LTD.) 26 March 2815 i-24

Forrn PCT/ISA/210 (continuation of second sheet) (Januaxy 2015}




INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

POT/KR2018/004523

Patent document Publication Patent family Publication
cited in search report date member date

W0 2015-187359 A1

KR 10-2012-004113C A

30/04/2012

AU 2015-271126 Al

08/12/2018

CA 2048947 Al 10/12/2015
EP 316222 Al 12/04/2017

EP 3152222 A4
Us 2017-0081410 Al

KR 10-1333958 B

o1/11/2017
23/03/2017

2771172013

Us 2013-0217864 A1 22/08/2013
Us 8883134 B2 11/11/2014
WO 2012-053828 AZ 26/04/2012
W0 2012-053828 A3 16/08/2012
KR 10-2012-0085503 A 01/08/2012 KR 10-1847523 B1 28/05/2018
KR 10-2018-0022761 A 06/03/2018
US 2015-0230964 Al 27/08/2015
WO 2012102527 A2 02/08/2012
WO 2012-102527 A3 20/12/2012
US 2015-0086553 Al 26/03/2015 KR 10-2015-0020457 A 18/03/2015
US 9622052 B2 20/12/2016

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




SAZ9N

A ZALR I A PCT/KR2018/004523
A, B0l £ 7EEFGESASIEFAPC)
CO7K 16/28(2006.01)i

T

Ak H LT A(FHASS RS 714D
CO7K 16/28; CO7K 1/00; CO7K 14/00; CO7K 16/18; CO7K 19/00; C12N 15/62; C12Q 1/68; GOIN 33/554

ZALE 7] R ok &3l H AT o9 T3

TS EAGAorE Y B S A AokE R L FALE FAFEekd 7] A" IPC

dEEEAadolFR 9 dEFANLLFR . A HALFH T 7| A" IPC

TA AL o] 85 KA dlo e | o] e o] ¥ wl o] 2~ 0] WA F H Mol FEE 7y

cKOMPASS(5-513 U5 A ~®E) & 719=: LRIG-1, 4% 24, 34, 99 #d A3, 3A-d5 A48

C. FHFH
ﬂ*

7hel AT W B FAEFE FHe /1A Bl 3
X WO 2015-187359 A1 (NGM BIOPHARMACEUTICALS, INC.) 2015.12.10 1-3,9,10,17-21,23
=k [0007], [0064], [0104], [0151], [0165], [0166]; 73 5, 8; =W 2; , 24
2 SEQ ID NO: 2 Fx.
Y 11-15
A 4-8,16,22
Y GenBank: AAN86780.1: immunoglobulin heavy chain, partial [Mus musculus] 11,13
(2016.07.24)
AE .
Y GenBank: CAC20700.1: immunoglobulin light chain constant region kappa, 12,13
partial [Mus musculus] (2015.06.11)
AE .
Y GenBank: AAA02914.1: IgG [Homo sapiens] (1993.04.27) 14
AE .
Y GenBank: AAAS9000.1: immunoglobulin kappa chain V-J-C, partial 14
[Homo sapiens] (2016.07.26)
AE .
DA #71 @l e el 71418 o] gt X cleseid B wae Fashin e
A Fale 51 ) _
T REREEA SR e T EAEQY EE $HY o T8 BRo e S5} Eek
‘A7 538 B E AoE nelk duAd esEL A g gy HoM WA IR AT Qe ol2 2 clda]) 919 2184
=g
AR AL PRSI ISR AT o s wae 9 v a0 £ dwos 37a wwa 2
com R T T T EE QA gl Aow B}

be e e e dgwd] wAd g 5 5
152 B2 ua]] dete] ol ad Be Y SE@ AU Q¥ s £de) it o) e e £}
Aol Aem g 2] FeAd A AR A A7 2
A EE 7 FEs dgeta s e 2xnAel gl Aoz vt
o FAEUY ol o] TAHY £ & TR UESATA Hohe B
A AR 34 gE
19.02.2019) 201991 02¢ 19¢

EN AL

A] X4 AALE 189,
o) AL

=)
oo
o

Ae N5 +82-42-481-3371

A~ G +82-42-481-8578

221 PCT/ISA/210 (- WA -£A1) 2015 1€



A 2 AR A

A YA

X] 7= crs125 ¥ 2= )
[]Aa 5ol sy
b. |:| PCT 73 132]3.1¢)ll w2} A&
oﬂEE
c. [] wAzAbe 540z HAEdY

A Fe omx s

2 [] = Adgsd

ke skt ol
AR EUr] 9 d¥-E 74
AZH AF
3. F7F 94

X121 PCT/ISA/210 (3

PCT/KR2018/004523
AR ARG7) YEE oh] = DB AA 8419 1.c9) A
L ZAZE L) AN R A2G7) R E obe) ik A A3} gste], FAZAE obdl ol /) Zshe] S AH g v,

a [X] oHIo FHE 94 FAEL QE PYE 5D

|:| 55 ¢/ST.25 ¥ ~E 5 (773 1393.1(a))

A3 FA AR BH o H5 C/ST25 AE 3| FH = AEd

olZo) o} FE 2 Al =H AGEE

2 AN13903.100) R A B AH 713)

abe) B ol U ALso] Al E 9, 5 8 B Fobe ALk 7450 gl
ahe An sl FASAY EE F A o) AR E Roluhx) et 214247}

WA 8219 A1) (2015 1€



TAEEAD

=
FAZARIA PCT/KR2018/004523

A271AE LR ATFE T F e A5 AR AA §419 29 A%

PCT A72Q)@ ] 74 ueh b3t & o] f 2 A3 Pl chshe] £ FAZARIATE 451 op ek g e

Z] ;G:ILE]— 25
o] A ahe & 7] 3ol A vt gl ot # gy

A7y 25 A= o

A 29 A17=(2)(a) (1) 2 PCT 74 39.1(iv)
o A olste] FAzA

T
ol el e,

2. =] :rLE]—
L0 55 ae pan maxns o0+ 0o gms 2900 a0 2504 ot A28 4200 A8y
o AR o R,

3. |:| A
o] AL FE5A T PCTHA 6.4()2] F W7l 2 A Al £ A upel 25 o 9lx] @41

A371 4G Ego] gdAo] dold -9 AR AA 849 39 AL

2 FAEABE E A ZS L vt 2o vere) Wl o] Ylvka Fu

s

L[] #9900 RE 45588 /12 ol el on e, & SARAAE RE 2 b5 # 79 o w ¢
2 [ #hs4a wre ags
27844 ohshsigrich

. [] #9920 F5sae
o7 g}t A Al

=
e
—|11
rﬂ
o
&
=
e
o
4z
=T}
patd
lo
=t
i
e
Hl
X
BN
>
s
ki
2
rir
-
-
Al
N
o
4z
5]
jj
ot
rﬂ
o
=
o

sy mebd & FAXAI R A Aol A v AE 2

olt

Z99le] o] 41 H L o] o H & (P

e A9s 8 2 aoh e o
A1) o] o143} 5 Fohgk hrE Rl ol )0 H R} n P el B

2ol -5 A] obu s g,
o] )21

3 §lo] F4r a7} A5

SRR
&3 71A

A1 21 PCT/ISA/210 (B A A €21 9] AZ(2)) 2015 1Y



2A 2483 A

FAZLANL
PCT/KR2018/004523

cAE). BAEY

g

PR 249 714

8 ol

)
oXY
-4
ot

F}el anel* ey L #
Y KR 10-2012-0041139 A (FAZA} dH5HE) 2012.04.30 15
a.<k; &= [0037]; 2 SEQ ID NO: 7 Fh=.
X KR 10-2012-0085593 A (A dlgtul 4ketg &) 2012.08.01 1-3,9,10,17-21,23
A8 13-17; 2 SEQ ID NOS: 11-13 =, .24
A US 2015-0086553 A1 (SAMSUNG ELECTRONICS CO., LTD.) 2015.03.26 1-24

o=k [0081]; 2 X 1, 2 FE.

A2 PCTISA/210 (- A %] 9] A< 20154 1€




TAEEAD

A Z AR 1A
g=a0) ek A PCT/KR2018/004523
& O E =) -= i

jf;]{%é%"” A FA 08 E 5T 2

WO 2015-187359 Al 2015/12/10 AU 2015-271126 Al 2016/12/08
CA 2949947 Al 2015/12/10
EP 3152222 Al 2017/04/12
EP 3152222 A4 2017/11/01
US 2017-0081410 Al 2017/03/23

KR 10-2012-0041139 A 2012/04/30 KR 10-1333958 Bl 2013/11/27
US 2013-0217864 Al 2013/08/22
US 8883134 B2 2014/11/11
WO 2012-053828 A2 2012/04/26
WO 2012-053828 A3 2012/08/16

KR 10-2012-0085593 A 2012/08/01 KR 10-1847523 Bl 2018/05/28
KR 10-2018-0022761 A 2018/03/06
US 2015-0239964 Al 2015/08/27
WO 2012-102527 A2 2012/08/02
WO 2012-102527 A3 2012/12/20

US 2015-0086553 Al 2015/03/26 KR 10-2015-0029457 A 2015/03/18
US 9522952 B2 2016/12/20

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report
	Page 8 - wo-search-report
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report

