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(57) Abstract: The present invention relates to a composition compris-
ing 4'-<(p-toluenesulfonylamino)-4-hydroxychalcone or a pharmaceutically ac-
ceptable salt thereof as an active ingredient for controlling activity of immune
cells. As treatment with TSAHC was found to increase the population of NK
cells inthe spleen by inhibiting TM4SF35, increase the expression of an NK cell
activation ligand in liver epithelial cells, and ultimately increase the cytotoxici-
ty of NK cells, the composition comprising 4'-(p-toluenesulfonylamino)-4-hy-
droxychalcone or a pharmaceutically acceptable salt thereof as an active in-
gredient can be advantageously used as a controller for NK cell activity.
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AL, pY705-STAT3 2 efn|d o] W& o] vholy o™ DEN+TSAHC2
ol A = pY705-STAT34 0] DEN A gl 3Bt} ol A& 15t th(% 3
F22). 8, H&E %2 immunohistochemistry & =38 3+ 2 3}, PBS | 2] a3}
th ] sto] DEN A 2] stof| A = gke] £74o] F718F 9] a1, TM4SF5, Tyr7057F
AAFs}E STAT3, ZebAl, ehrd H epr|d y29] Wl o] 3= )l o, o] el &k
DEN©] ] & 3}3= TSAHCE A ] &ol uja} uuéf}% RIS TH( S 4 F2).

=

E3H 7] 4 (p-EF AL T ol m)4-slo] EFA| ZHE = o] 9] oFgl A o 7
587k g 92 gl A Eoke] A, Td] ot W= T 3 A
& AV & A

Houabrd o] LA A Q1 A A eflof A, B wbg A 52 7F =k 2Rk uke g kA
ghelstr] flsho] 1kl &4 B (e vp9-2 Wdlof A DENS 2] ¢ WT
nh§-2mo A= A5 A2 FEFE] Bol A EH S, TSAHCE & Al # 2] &
TFol A= Fol Al A A A A7) = A AT (2 6 Fx). EE
3 8HA & ZOM AR F R, 7 FEolA A FYe A7) % DENS
2] gk WT wh-9-2=¢]] B3] TSAHCE s Aol * 2] gk “1Foll A Zraste 4 3ol
A= Fesr At (5= 7a A 7 Fx).

E5H AV 4-(p-2FAEE o] )4-Sto| EFA| LA i o] 9 ofgt o=
58718 & FoE A5 WALT, Zdl2HE B SFI32 FHE HE 5
AUTH

A7l EEE AlEE 8 A", @ @Yo o] Fojxl PO R HE
AEE = o = sl ol g 5 oL, v A sHAl = ] EHElE AlsE @A

[e] le]

& 2kl gl 998
wElste] ALT, Fd 28HE 2 S5 229 $8 5431951, DEN A 2] w0
gl g2 @ ool A 7 9ol A F 2] Bl &, ALT (F424], Dol Zo
28 E 2 glucose?] ?%Ol oA 31, KO wF-22 -2 TSAHC A 2] o]
TM4SF59] 715 0] A ¥ of ko] A A 15 e 159 ghEo] B
ghelatali=tl (5= 9a W#] 9d F), o] 3= Zhebuk v 7k TMASES 2§ -t A}
75 e kA o] &S LhERITE

Lok AAA XL ZFo} FF PA Aol o] g E1gk A}
WT+DEN+TSAHC & AFPS] &A1 A9l So

i3
o
L
ko

-
ofN
e
olN =
o~
9
=
oo
=
c
=N
o)
=
o
&
o
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[57]

[58]

[59]

[60]

[61]

[62]

LT GolA], Lﬁxﬂﬁé‘éo 04 = A | F31¢
Aol 2 AT AA7 A& &ele 4= A AT (= 10 F2).
ek 7] 4-(p-E A xdolu] )4l o] R A = o] 9] ofgt A o7

587 5%k 12 vl ] A A Al E e S SR 4 Sl

Vg of A A 1 A Aol A, & WY 2} 52 TSAHC A 2] of ol wh& 8]
W HA A ] FEE gelshr] A, 278 9 C57BL/6 B WT vp-5-2~ 2
Tm4sf5-/- KO 7-$-2~ =71 9] vehicle S A 2] 3} 7] L}(Age-matched TH Z?L) DEN(25
mg/kg A F)S 13] IP A aL, 152 ol 23] DMSO(40% DMSO) =
TSAHC(5 mg/kg #|5/40% DMSO) IP S=AFske] A 2] 81l o). 4557} Zl ?fr, H| %
2 kol M o] THIE  NK Al 5o HAA S-S A Ao 60 7] Al
HAFNH I F A EFA Y S Foto] HAMEES AT 1 27

o] =31 Bo] Yl WT+DEN 9] 7-¢-, B2 TA E 9| i &
ROV E HETAHEY AR Fdo] A2 AlolaL, Al 54 TH 9

= Q3818 o] Tk, 7] A EEA TAEZF gF 4 2 oF 2o
o = 7]oatA] eg g9l o}OﬂE}(E 11a A 11d F2). 22}, NK
39| 7 -9-, WT+DEN " th a2} th 8] 8fo] NK A 32 9] o o] ZhAastaitt
BEQP, DEN A &] 39 21} {4 A} Tmdsf57} Hol-$-(KO)¥ KO+DEN - ©] 1}
TSAHC A &] o] u}e} TM4SF5 W2 ghAd o] oAl ¢l A3 w2 NK Al 9] o
S 7Fet ATt o]5=, TM4SF5-2] % DEN A gl ol up& ko] &4 3 oF HhH &
H| el &A1 8t= NK xﬂﬁéﬂ T Fol A AAA o] A= AAREH

Y, 7] 4-(p-EF A Edobr] in)-4-Bto| ER AL E = o] 9] fBtE o R
5187t s g ﬁ@, A o] 4 MICA, MICB, CADM 1 (cell adhesion molecule 1),
SLAMF6, SLAMF7, ULBP1, ULBP2, ULBP3, Nectin-1(CD111) &
Nectin-2(CD112) 0. & o] Fo]zl - 0 2 Y E] A el 5] 3= o] - a1} o] Abo] whal &
F7HAN A == 3

.
i

_:IOOEH}L[‘-E
j&—lOl%n,‘ZJ
r

ol
—1—‘

o T

i

&7

—_

T4 MEESAE A E B Z_]’?:],'/H]

H

A = lent, ofel AghE A
ol

Ir

Jas
1_( .
o

gl A A QL AA ol A, B g ApE o] (FAAIE 9} NK92 Al 25
F& g o], NK92 Ml 20| A o] A3} E 918 784 thebild 59
2 qRT-PCRE 213+ A3} (target Al 2] MICA 2 MICB £}
A 3FelE) NK92 Al 3 2] NKG2D, (target A 3 2] SLAMFs$} 2 &-&}=) SLAMF6
2 SLAMF72] mRNA & o] TM4SF57F Wl o] §-X 5 A2 H T} wheo] oA H
ZFQFA| 3 (target Aﬂ+)9} TEN] E QS u NK92 A Eol| A 1] Zol AL
135t ATH S 16a L 16b FZ).

E3F, TM4SF5E %H3l 614= Huh7 xﬂ 2ol thZ& shRNA(NS)Z S alo] wH&l
AA & A LAY shTMASF5S#2 -2 #4 A A& F9)8to] A 43l
A EZEZHFH (P ), SNU449 A ol th 2 e W E(SNU449Cp) B+ TM4SF5

o

offl Fl—ﬂir
=
(o3

3
=
z
>
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A E] S 2 (SNU449Tp =2 SNU449T7)3H= 7N E|ntol 2] =& ZH A1 71
MEZEZHY AZFEds SRt A 2HESS 3¢k 2 1), TM4SF57F
e 5l A EE 2] A G0l A (NK2 A XS SASAZ 4= =) Yl A

2] ZFE=(SLAMF7 3 MICA/B 5)7F ZFA=8F ATh( 21 %),

EH AV 4-(p-EFANAEHop] m)4-8to| EHA|ZFE = o] 9] ofstA 0 7
5] 27153 12 PRFI(Perforin-1), GZMB(Granzyme B), CD107a(Cluster of
Differentiation 107a, <=2 lysosomal-associated membrane protein 1, LAMP1),
TNF-o(Tumor necrosis factor-a), FasL(Fas ligand) 2 TRAIL(TNF-related
apoptosis-inducing ligand) = o] Fo] X1 7 . 2 ¥ A e E] = o] 1= 31} o] 4]
Ud S S/ 5 Aok

2B kg of A A Q1 A Ao o) A, B g 2FE o] IFOEA| A 9F NK92 A 32 9]
W FS g 2ol NK92 Al £l A o] 243} A 55 NK92 Al 7} #-H] 5t +=
Aol E 71l 2 3} ¥ (granule)E S qRT-PCRE ¥4 %+ Z 7}, PRF1, GZMB,
CD107a, TNF-q, FasL, & TRAIL2] mRNAE ©], TM4SF57} 23l o] & AL Wt}
ke o] o Al ¥l 7FbA] E(target Al E) 2} 50l U E 1S W], NK92 A E ol A ¢
Fold & g vh(= 16a R 16b ).

EH AV 4-(p-EFANAEHop] m)4-8to| EHA|ZFE = o] 9] ofstA 0 7
518 7Fs g 942 39 A el A CD112 (Nectin-2), CD111 (Nectin-1), PD-L19]
g A A 7] AL, A A3 Al el A CD112R(CD112 receptor), TIGIT(T Cell
Immunoreceptor With Ig And ITIM Domains), CD96(Cluster of Differentiation 96) 2
PD-1(programmed cell death protein-1)2] ¥&-& A A1 Z 5 3]},

g of A A Q1 A Aol A, & WY 2} 52 TM4ASFS & W shi=
ZHAS) A 3 (Huh7)ol A 22l 2] 7= <1 ¢D112, CD111, PD-L1°| Z7}3FaL,
NKA| E ol A 4=-8A 21 CD112R, TIGIT, CD96 & PD-1°] Z+2 57135k= 41-&
ol skl o) (I 24a WA & 25b F2).

olsl, B Uy & ths Aol B A g ool o) A A sttt o, 5]
Ao B A= 20 oA sk A B g o] o] &l 9

| g5 = A2 ol
g o) AN E A% P

<A A o 1> A FE 9] vl %k

AF9-22 24 M QT AMLI2, 213F 1S Al 3 5 TM4SF5 & 3l 31 4] &=
SNU449 M| 3Z 0] TM4SF5E a8l & E &1}l 2] Z(retrovirus) & 7 A A A
9= Al 3E5(SNU449Tp 2 SNU449T,) <} t 2=+ vlo] 2] 2~ (control virus)E
A 71 SNU449Cp M| 35, TM4ASFSE ¢ ] W14 2 = (endogenous)
1+& (Hep3B, HepG2, Huh7)3h= A 3, Q17 nljo} A1 4F Al 3 5=(HEK293 3}
HEK293T, KCLB, ] 371 HEK293FT, Thermo, 1| =)i= 10%2] FBS £}

g} A Al (Invitrogen, CA, V=) 7} X €3 DMEM =2 RPMI-1640 1l & 2 (WelGene,

0.

o
O

2 o

2

-
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o7 o &Rl =) O = 37°C 5% CO, Al 32 Wl F 7] ol Al FsF St o b
ZFA| 3 (Primary hepatocytes) ™= CS7BL/6 273 WT =& Tm4sf5 KO 7}-$-220] A
-] 3} DMEM(Dulbecco's Modified Eagle's medium) =0 RPMI-1640(Roswell
Park Memorial Institute Medium, Hyclone)®l] 10% FBS(GenDEPOT), 1%
penicillin/streptomycin(GenDEPOT), 1 2] 31 1 x GlutaMax(Invtrogen, "] =)&
H7belo] ¢ of 2 whH o 2 wj kst ). QA1 A A A 3 (natural killer cell,
NK cell) NK92 Al 3£ 5= A Wl 3} €13} IL-2(Peprotech) 200.0 U/ml, 12.5% FBS 2
12.5% fetal horse serum(GenDEPOT)”7} 3 gF ¥ a-MEM(Invitrogen) Wl &<l &
xpgafol W kel gl eh,

<HAAA 2> FAAFY E ‘”fﬂ ] A

& W B (Empty vector, EV) =2 X f-5 &8 ©d &2} 2] = (expression
plasmids)®ll 33+ cDNAE A|3Z >0 lipofectamine 3000(Thermo Fisher Scientific
Inc.)& ©o]-&35lo] & A7 (transfection) A 71 A, & H B U cDNAE X §}381=
Qe ko]l 2 WE| 2 574 Fol 7 A A 22 | nfo]e] 222 71| A,
QAT A E T FAAE 914 02 wash S 51T 3, SIRNA B
pLKO.1-shRNA(control A & & %4 8h= FA Aol SAM L& B4 8=
A D)E 484 7F &<t Lipofectamine RNAIMAX Transfection Reagent(Thermo Fisher
Scientific Inc.)E ©]-&3to] A7 A71 71 e upel e 25 A A A

<A Al o 3> TM4SF5 2&d A4 € &=

1) A 3ol A TM4SF5«] ik S o A 57| 95Fe] pLKO.1-shRNA(control

A, TM4SFS #2 58 #4 4 ) Z 484] 7H5-¢t 63 22D A7
gl E]ulo]l ¢ 25 A A A th Q1F TM4SE5 A 2boll o] & tagE 9 8k F-2 247}
A% 2a W E E A ZH(Cell Metabolism 2019, Vol 29: 1306-1319)3} <]

-

AL DAY TMASFS- 4] Pl E&nfel e 2 Bz dlE[nfo| 2] 25 2tH a}of
AN F T TM4ASFS -1 AE 2 S A& 91k shRNA A E & 3H7] 1% 13
Fdgsy
[3£1]

Name Sequence (5'-3') AQ W3

Human Tmdsf5, | COCGGACCATGTGTACGGGAAAATGTGCCTCGAGGCACATIT | 1

#2, Sense TCCCGTACACATGGTITITIG

Human Tmdsf5, | AATTCAAAAAACCATGTGTACGGGAAAATGTGCCTCGAGGC | 2
#2, Anti-sense | ACATTTICCCGTACACATGGT

Human  Tmdsf5, | CGGCCATCTCAGCTTGCAAGTCCTCGAGGACTTGCAAGCTG | 3
#4, Sense AGATGGTTTTTG

Human  Tmd4sf5, | AATTCAAAAACCATCTCAGCTTGCAAGTCCTCGAGGACTTG | 4

#4, Anti-sense | CAAGCTGAGATGG

<A A o 4> TM4SF5 A 27} 35 0}-2-(Knock Out, KO) ¥ w}-$-2 = g
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C57BL/6 1}-9-2~ 5 0|83} o] cas9/RGEN KO 7}-$-2~Z A 2H513) ¢}, RGEN
site[FF-5-2= Tmdsf5 Exon 1 3243 9] ¢+ sgRNA A& (5'-3): sgRNAL
GAGGTTGCCGTCCGTCCAGGTGG(A €M T 5), sgRNA2
GCTGAGGTTGCCGTCCGTCCAGG(A @ & 6) 1] 21 Tmdsf5 Exon 3 3% 4 &
A% 4L RGI-GCGGGAGCTGGGCTCCGAATTGG(A A H T 7),
RG2-TTAAGCATTTGGGTCCAATTCGG(A € 3 8),
RG3-TGAGAAATCCTGTTTGATCTTGG (A @M 5 9),
RG4-AGGTATTAGGGGTGGCCTATGGG(A W 3 10)]S o] -&3to] o] &] 71X
bp(29, 240, 502, 510, 522 % 538bp)7} A 2 (deletion)H 7}-F-5 A AT} Mouse
TM4SF5 3£ 2}o] ¥ [Forward- GTAGTATGCGGGAGGCACTG (M EH % 11),
Reverse- GGGTGACCACTCAGACTTCC(A €% 12)] 5 o] &35}o] TTE] assay &
%3l WT/mutant PCR A AF= 7F2] heteroduplex formation-g ¥ 251o] &= ¢l o]
1}-9- 2~ (mutant mouse)E 3 3l, A &5HA KOH np-9-2~E A g of ALE-3 ST
n}-9-2~ TM4SF52] extracellular loop 27} A| 2% &= o} 1] =4k 36™H
E 7)) 2 W (Threonine)©| <& 4] &} Exon 15 ¥ 3}8}= 20bp7F 24 B o] 9l &=
(Tm4st5 Exonl”) "}F-$-225= mouse-TmdsfS A AE ¢k 3 2} o] ¥ [forward
5'-CCAAGCCTCCCACCTGTTA-3' (€ H 3 13), reverse
5'-GCTCCAGCATTCTCACCATC-3'(A €M 14)]°]8-¢F PCR W o2
FAES RS TPl

<N Al 011 5> 7P-°4 & R g2 R Az
of t]oElr}ol E ;cz/\m (Diethylnitrosamin, DEN)-S- %] 2] &} ] 1-2]
2 el 74 9ol =, 50 mg/kg @] DEN(Sigma-Aldrich)-2 28~

:{o

| 13] 57 LH “=AH(Intraperitoneal injection, IP

injection) 3191 T}, DEN-S 7H7) 5 2] 311 4] TSAHC(40% DMSO/60% PBSSI]
) E ol Al g Aol = Y9k FUsHE TSAHCE 50 mg/kg L5 ol

3HS E70 U 5205 Ul DENE 28559 A 2] gt 4 9-0ll 1=, B Al <l g7
A 2] 8- A Y(DEN+TSAHC1), DENE A 2] 3} a1 YA 1057 A th 5§ 37
] 2] SHDEN+TSAHC2) W 02 5 711 T2 E =22 Jro].

T2l o] 27 A WT Z-& Tmdsf5” KO vF-$-220] DEN(25 mg/kg A5)S 13]

B 7} ol A3 T TSAHC A 2] -2 5 mg/kg A 5 (40% DMS0)2] & 5
15 ol 23] 1P FA 8L A} 455 7F A 5, =& S| WA A (hxA o] &4
=4 ?:]l- tﬂ—tﬂ 7<4 = E @.o] O}oﬂq_
<A Al 6> %%i—rﬁ 5] ‘E]/HIE v‘i‘*i]

o o= &38| RPMI 1640 M %ko o=

skl A2 E A AT F8H A2 A E NS 70 um nylon mesh(Sigma
Chemical Co., St. Louis, MO, USA)9l =3} A A vl okl 0 72 2 A & &} a1, 3,000
rpmOl] A 1027 A 2] A& AR F o] A2 Tris-buffered ammonium
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chloride(NH,CI, pH 7.2)%} 5ol AEIA|A 58-3F A glsle] Hd+&
A A 8k

Abg-2= 2k A2 8 H 8] 100 um nylon meshE 53t =] 4 ¥4 & 55t
M E JEA -G AAT}, HAM EE-S 37.5% percoll(GE Healthcare) -5 571l
PR & 3l Fre T A E - (Brythrocyte)i= RBC lysis
buffer(Inivitrogen)E ©]-&3}o] 83| A Atk WA M E FFol &
% (population) %412 ¢]5}e] CD3, CD45, CD4, CDS8 Z NK1.1 &4 & o] &35} <]
1 ol o A5k 9 LSR -4 3 #-24 7](FACS LSR Fortessa™ X-20, BD Biosciences) S
gato] 247 B2 TA ¥, TAE L NK Al E2] v S b2 o] AlE
& SA s

NK Al E 9] 843} 742 918Fe], NK A3 2] IFN-y, PRF1 ¥ GZMB %& &
S48t M 3EE S 5.0 ng/mL PMA(Sigma), 500.0 ng/mL ionomycin(Sigma),
10.0 ng/mL monensin(Sigma)<} 4] 7F&9F 37.0°CH 5.0% CO,°l 4] ¥E-&-A] F T,
Lymphocytes Fegll/IIl -8 A & Fc Block™(BD) = blocking 3} 31, surface
antigens < &2 333 9 7 2} 4 3 (conjugated) ¥ A 1} H] Q El o]
=¥ (biotinylated) GU E 2 A 2 AAEGITH I F AEXES
Cytofix/Cytoperm™(BD) = 314 8} 31 2= & 7| 3} 9 T (permeabilize). IFN-y, PRF1
2 GZMB ¢} 22 Intracellular antigens &= ¢F5-2 333 ¢ 5 <}
7 3 (conjugated) | A L B] & ¥l o] F-2F ¥ (biotinylated) G L E 2 A =
AASFATE. A4 522 FACS LSR Fortessa™ X-20(BD)S- ©]-&-3}¢] dlolH &
& 31 FlowJo version 10.6.1E ©]-8-3}] ¥4 315t}

<A Al 9 7> qRT-PCR £

TM4SF55 23l 8= M43 Al ¥ Huh7 2 Hep3B Al 52| TSAHCE A 2] 5} 4]
ALY (0 uM) TS 55002, 0.1,0.5, L 2.5 uM)ZE H 2] 3 F M EE
G718k qRT-PCRS 5=8 3} 9 T} qRT-PCRS =8 37| 918Fe] Al £ Ei=
Z 22 Qiazol (Qiagen, V] =) o] &3to] A xIst &+ S22 X E
(chloroform)& Z 7}8Fo] 12,000 x g, 4 °Coll 4] 15%-7F QA1 &) 8fo] AL o]
7158 H8stgith ¥ H 77150l o] X Z3-& (isopropanol)2 7 715k
RNAS 2 AAI 71§ 70% o §H-&- =2 M & 3FSI T} 7,500 x goll A 543
A sle] RNA 2 El& ] ato] 1031t ol ¥h-& S A 7132 30 wl
DEPC-water®]] -& | 3}A| 7t} -8 N 3}A| 71 RNA= S % AL kit(Toyobo, A )&
o] -83to] gDNA A| 7] & 7 A}ato] cDNAE ¥ +=t}. € o %] cDNA= 2x Eva
green master mix(Labopass, ] §F71 =)} 0.4 uM forward/reverse primers ©]-8-3}¢]
21 A1 ZF PCR (Biorad, W] =7) & &S A gt} W& ok o] A4S Praffl¢] modified
delta-delta Ct "'} & o] 839t} 2 g o] A RT-PCR H5= qRT-PCRS ¢ &
primer= & A E -2 817] 9] 3% 200 LERH AT

o

4\
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Gene name sk A 4 (5'-3" A 9asE 4 d (5-3Y) A
=} =}
H H
< <
TM4SF5 CTTGCTCAACCGCACTC |15 |ATCCCACACAGTACTA|16
TAT TCTCCA
SLAMF6 GTCCAGAAATCCACGTG|17 |GTAAGAGCCTGTGTCT |18
ACTAA TCCATC
SLAMF7 TGGGTCTGCAGAGCAAT|19 |CAGGGCCTTCCAGGT |20
AAG ATAAAT
MICA CCTTGGCCATGAACGTC 21 |CCTCTGAGGCCTCGCT |22
AGG GCG
MICB ACCTTGGCTATGAACGT (23 |CCCTCTGAGACCTCGC |24
CACA TGCA
ULBPI1 TTTCCTTAAAGGGCAAC (25 |AGGAACTGCCAAGAT |26
TGCT CCTCT
ULBP2 CATTACTTCTCAATGGG (27 | TGTGCCTGAGGACAT |28
AGACTGT GGCGA
ULBP3 CTGATGCACAGGAAGA (29 |TATGGCTTTGGGTTGA |30
AGAG GCTAA
ULBP5 GACTCGCGTGACTTTAC |31 |GGCTGCGCCGTTATTT (32
CTATC ATTG
CD111(Nectin-1) |ATCCTGCTGGTGTTGAT |33 |TGCTTCTTGGTGCTGT |34
TGT AGTC
CD112(Nectin-2) |TTCCCTGGATCTAGAGG (35 |CTTTGCCCTGGTAGGA (36
ATGAG ATCA
CD113(Nectin-3) |TTGCTAGAGGAAGGCG |37 |[ACCGAAACTTCAGGA |38
AATTAC GCATAC
CD155(PVR) AGGTATCCATCTCTGGC (39 |CCATGGTCGTGCTCCA |40
TATGA ATTA
CADM1 GCTTCTGCTGTTGCTCT |41 |CTCGATCACTGTCACG |42
TCT TCTTTC
Kirk1(INKG2D) |CAGCAAAGAGGACCAG (43 |GTTAGTAGGTTGGGTG |44




WO 2022/124702 PCT/KR2021/018197
14

GATTTA AGAGAATG

PRF1 CCCAGTGGACACACAA |45 |TCGTTGCGGATGCTAC |46
AGGTT GAG

GZMB CTTCCTGATACGAGACG |47 |CGGCTCCTGTTCTTTG |48
ACTTC ATATTG

CD107a CGTCAGCAGCAATGTTT [49 |CATGTTCTTAGGGCCA |50
ATGG CTCTT

TNF-o GAGTGACAAGCCTGTA |51 |GCAATGATCCCAAAG |52
GCCCATGTTGTAGCA TAGACCTGCCCAGACT

FasL CATTTAACAGGCAAGTC |53 |CACAAGGCCACCCTTC |54
CAACTC TTAT

TNESF10(TRAIL |CAGAGAGTAGCAGCTC |55 |CCTTGATGATTCCCAG |56

) ACATAAC GAGTTT

CD112R CAGAGCAGCATCTCTCT |57 |[TCAGGGAAGGACGCA |58
CATC AAC

TIGIT AGGAATGATGACAGGC |59 |GGAGGAGAGGTGACA |60
ACAATA TTGTAAG

CD226 AGGAGAAGGAGAGAGA (61 |GATTGGTAGGTTGACT |62
GAAGAG GGTAGAG

CDY6 TGGTCCAAGGTCACCAA |63 |TCTCCCATAGGCACAG |64
TAAG TAGAA

PD-1 CCGCACGAGGGACAAT |65 |CCATTCCGCTAGGAA |66
AG AGACAA

[87] <1-1> TSAHC7} 7+e] &3 vl X &= G & &<l
d 2 "}

[88] TSAHC A 2] 7} gHe] &4 A% E 15 dbgof v X]= 4 &F& 2157
15k, PBS(tH &) ® DEN& A 8] 8po] 1heF -k mpg-2~ Bdlo] A gk &4
AEE gsitt

[89] TA R o2 A7) AN o 50 7] A E WhR ol o dle] A ¥ DEN # 2] 7 (28F),
DEN¥} TSAHCE 5 Aol #] ] 3l= 7 (DEN+TSAHC1), DEN # 2] 105 &
TSAHCE A #] 8F:= 7*(DEN+TSAHC2) & PBSE A &) ¢t 27 2 H-H
A S G H (n=5)38F v 12 A& 32} A (paraffin) 2 2] 517 230
60°C -0l 203 A% Yol s} o] & o 24 @l(zylene)ol] 5% 3H
H7FE T 212 AL 100%, 90%, 80%, 0% 1 T& B THF ¢ 2 FalHor

38 Yol F H &nkE 2 # (hematoxylin) -8 o] 5% ©7FA] HE-SA] F T}
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=2 533 Mol Folli= ol &2 (eosin) &) 203 G &= REGAI AT
A 52 AT 71t 70%, 80%, 90%, 100% of ¥h-& 3 2} 2l
3% @b gast g4 S 73 o) Sefol=E
Yl (mounting) 3} 1 a1, {24 & #HzHel gl T}
“1 A3}, DEN A gl 9] kA o A= PBSE A gl & t)z ol v 3e] (1]
gt A E e die] Frell o, TSAHCE T A9 i Ae o=
2] 3t DEN+TSAHC1 ¥ DEN+TSAHC2 2] 79, DEN A 2] *o|] ¥]3}e] 7h9]
FRAAAFEL] DH(RFF) BETF AT E FASATHE 1.

<1-2> TSAHC A 2] o] & BE& A3} &<

TSAHC7} &5l v A= Ja& alstr] flall, 7] A&l 1-19] vhg-229]
AEES 285 St S48

TAA R, A7 vpg-E 2o FRTt 2 8
#1i=(pathogen-free) A & & &2 ol A AFSE o, 774 A 2]
TRk A 1S Alo] AN Aol o] Abf w2 S B ek A A QL AFSS B A
AEES S8

71 A%, DEN A #]-] -9 AEEol 7Hd v A e AL, DEN+TSAHC2
2 DEN A 2] Bt} A &4 0] 33091, DEN+TSAHCI & 3 PBS A ]
£ (100% )0l vl e AEEo] Stttk 2).

<1-3> 7 &4 2 71t vp§-2 B dof| A 2] TM4SFS, STAT3, pY705-STATS3,
p-Erk 2 &vjd 23 &<l

FIFA o=, V] Adjdel 1-19] vpg-29] 1hxA & o] 88l o], TM4SF5, STATS,
pY'SSTAT3(STAT3 Tyr7059] $14k3}), p-Erk(ERK1/29] €1413}) 2
21 I (Laminin) o] HdA A& A ~HESS S FSlstlch

TAAN SR, A7 A4 tza R Agae] 5 IR A S ETE FEHAS
At kx2S PBSE 28 Ml A g, lysis buffer[50 mM Tris-HC, pH 7.4, 1%
NP40, 0.25% sodium deoxycholate, 150 mM NaCl, ImM EDTA(500 m17] )]l
SDS, Na;0,V, protease inhibitor cocktails(GenDepot) & ¥ 31 4°Col| 4] 15+
A3k IF M E ] F=EF NS 9 F) A= lysis buffer(150 mM NaCl, 1% NP-40,
50 mM Tris-HCI, 0.25% sodium deoxycholate, pH 7.4)¢| protease inhibitor
cocktail(GenDEPOT) & 3 &3slo] AR&3F31 T, 4°C 13000 rpm &= 3037 & <t
Y2 g 3, Al microcentrifuge-tube®l] 435 NS AT BCA
reagent(Thermo Scientifics) & ©]-8-3lo] A &3l & ¥, 4x sample buffer[100%
glycerol 4 ml, Tris-HCI, pH6.8, 2.4 ml, SDS 0.8 g, Bromophenol blue 4 mg,
beta-mercaptoethaol 0.4 ml, H,O 3.1 ml(10 m17]5)]| & Yol %, 5+ &9F
100°Col| A 25T} 9] Al5 & SDS-PAGE #7158 43 3 7, Nitrocellulose
Membranes Protran Y E 2 4l & 2 © 2~ membrane(Whatman)©l| ©]5 A1 71 &, 5%
A - w2 (skim milk protein) = 1A {F 5 QF A A 2] 8kl ar, A A 2] &, pyos
STAT3(Millipore, V] =), 2] W, STAT3(°]%J Santa Cruz, V| =) 2 p-Erk2] 12}

TN
Mo |o mlo M

=
=

T

PN
N
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A S AFE3EA] 4eColl A 1541 5 vHS A AL thed 22 A &
"3 A1 7] 31, ECL(Pierce, V] =)< o] -&3fo] o ~do] HF ol d4stqlth
Anti-TM4SF5 ..(epitope region of RKKQDTPH!"7)= # <~ &} A 4| 2} 3] AH(Pro-Sci,
Poway, CA, USA)oll A =5 A 238} T

71 A3} PBSE A &) 3 tf 2ol thH|3Fe] DEN A 2] 7ol A pY™sSTATS3, p-Erk
2 b o] B o] TM4SFS 2d &3 3} ] B0 5713F3 2 v, DEN+TSAHC1
ol A1 9] TM4SF59] whél 4= DEN A 2] -3} & z}o] 7} 9l Sl oo, pY s
STAT3 ¥ &b 9] & o] grolx 01 DEN+TSAHC2 ol Al &= pY7SSTAT3 <]
F=°] DEN A g o 5.t} Yol fth (= 3).

7] A 3= DEN A gl ol ok 3 &4 2 IR R S
W3] 9} U] B-0] STAT3 Tyr705 214H3} 2 elujd ] whalo

e T A v S Y v~ AEEL] A

A 2 2]

zt ] of] 4 ] TM4SF5, STAT3, pY705-STAT3,
grjd y2 3 gl

A7) g o 1-19] mF§-222] 7k Z] o 4] TMA4SFS, STAT3, pY™SSTAT3 (STAT3
Tyr7059] §14Fsh), ZebAl, ebvujd 2 epu)d y2o] Whal A5 gQlstr] 95t
H&E 'Z immunohistochemistry & <~3] 5} 31 T}

71 A3} PBS A 2]t thH|se] DEN A 2] ol A = (e 4] 718l A,
TMA4SF5, Tyr7057F 914k38} 8 STAT3, ZebAl, ghvjd 2 ghujd y22] -3 o]
A E A5 Gt olnt g, o] 2] DENe|| 9] 5.3:= TSAHCE A 2] §ell
uwte} A 3He geolEt el thE 4).

<A ¥ 2> TSAHC A 2o wh& 3+ &4 2 0 iy, diab 75 =4 4
W AN E IE xlo] o] ARA el

<2-1> TSAHC A & o] w} & 7+ &4 2 74 o A4 i@}"]

2l o] C57BL/6 A4 WT vk$-22 2 Tmd4sf5-/- KO vF-$-2
7'4 2] 5F A 4 (Age-matched T Z=+7), DEN(25 mg/kg A %)= 13] & (IP) FAbSaL,

T2 ol 23] % DMSO (40% DMSO) =& TSAHC (5 mg/kg A %/40% DMSO)
E7H1P) FAFake] A et (= 5) 45 F Ek AP g 5, (F 228 R ko]
ol x| & #datal Mir o2 & A4 (nodule) - T %S Felstal A7) ¢}
N5 22 npr} 2AFSESA T

1 A3}, Age-matched S Z7"2] WT % KO "F-9-22 7152 & o] A H A
%ok ot DENS # 2] &t WT H}—ori(WT+DEN)°ﬂ M= Aol A2 FdEol Bel
A = e}, sFA /Y, KO wh-§-220)| A = DEN-S- A 2] 3131 —°*(KO+DEN)°ﬂ =
Etakal kol Aol A mlokstl 0w, DENS # 2] §F WT nf-9-229]
TSAHCE Ao 2] 2] 3k 18 (WT+DEN+TSAHC) o A = &9k 2] & 4] o]
TSAHCE A g]abA] @& 1550l vlste] AW 2Far A A A2 vh( 6).

Eg 2150l 1.0mm o] Fe] wxp 2 F 73], 7 FEolA Ho Fe

{0

O

>
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A71E #4168 E 45, DENS A 2] 8 WT np-9-229] 749 71 1 ghEo] 2L
KO+DEN "}-¢-222] 7 9= S A4 o= f-2| v et A Fast vt Z1e]ar
WT+DEN+TSAHCOl| A = WT+DENEE} st Aol deg Fs A th(=
7a WA Te).

ESE7; 50 gk o A o] Fgs IEety] Yool H&KE G H=
immunohistochemistry & 3] 5} 31 T},

FAR e fEd BE (g AL B 2@
digital tissue scanner= 9 M ¥ 22 S scanning(F <} & G)slo] 1 o] A 9
TEHD) R AN 22 795 HA(EF )33t DEN A =
A 2sol A A7) 2 Fokel Bz el A 95 nea A St
AR o, HAE 240) o1 (15 259 52 934 ool 2011
AEE Z2AVel7] 915ke] Kie7 2 a-fetoprotein (AFP)E H & 1 A 511 T (= 8).

<2-2> TSAHC A 29 vt & 2+ &4 2 & 233 a7 5 24 Afel o] a4
g9l

TSAHC A gfe] wh& 1F &4 3 oF s 3} thA} 7] 5 =4 Alol o] Ak
golsty] el A7) a3 o 2- :
A Bl &S ST g, Y] vp-22 N E
EDTA coating® 1.5 ml tubeoﬂ 8 ul 1 M EDTA %7} % 1,500x g, 4°Cell &
A ate] A& shelaL, ¥el® E-2 g9 #417] (Dri-chem 4000,
Fuji, Japan)& ©| & OH ALT (Alanine aminotransferase), & @ 2~ €| &(T-CHO) %
=532 (Glucose) 2| ¥ A3

71 A3}, DENe A 2] gk A4 v}9-22¢1 WT+DEN -2 age-matched ol 2= -3}
thr]ale] 1WA F 2] Bl &, ALT, T-CHO 2 ZF 329 X7} W5 EHgtoy,
DEN-2 # €] 3+ KO v}-$-23(KO+DEN )4 TSAHC S} 8H7 =1 2] ¢
P9~ (WT+DEN+TSAHC )= 7] X Eo] tA & Yol x| = A &<
H AT 9a 4] 9d).

=, DEN A g] ujit-of] ool A7l 7 9-oll, 2b/A F 2 v &, ALT 7H7%], & )
Eof FH 2 E W S F 229 FF0] FobA AL, KO 7H-2 2 TSAHC A &
ol TM4SF52] 7] %5-0] oAl 5 of go] A7) A3 F= 1M 159
el st Fele A2 3 &4 B ZHSE g 2 TMA4SES B 9 -t AL 753 2]
oA o] e HERHITL

L2-3B>UFAE LT FF I A

fal Od/‘ﬂ R Fof T A Abol o] Al S gelst] A, vl Ad e 2-19

H =

s

o=

ol
-9,
o
%
r
oX,
Jo
re

7A€
H&E 942 535191 2™, AFP(a-fetoprotein) & 2 H & 3 A5 423 51§l T}
71 A3}, ZAnES-220) DENTHS 2] 2] 3 WT+DEN ol A &= H A £ o] 2 =
23S Y ER = S0}E 94 S-(noninfectious granulomatous inflammation with
immune cell infiltrates)©] A 3] A2 Q51 = o AFPL] G A A7) =52
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stol 3F A TH(& 10). 22l Y, WT+DEN+TSAHC & AFP2| G4 Q% 7} th 4

5 0} 91 5 (granulomatous inflammation) 2| 4= ©] “213}71] 2w A]

of, TSAHC A gl o] whe} A A 50| I F7F A== AH 5 2 Y
Aol F3tE Aol MZ HTHATF IS st 4= A

<A dd 3> TSAHC7} NK Al X 9o 4 EE o|2HE B EHE Ho|EFQ

%2 - (granule)E 9l VX = | &<

<3-1> TSAHCZ}F ¥ Ul HIAME o v X & 9 &<

TSAHC A 2] o] 3ol w2 ] of HAAAME -] FHE Felstr] 98,

Fed o] C57BL/6 47 WT v 2 TmdsfS” KO 752~ =7 ¢f] vehicle S
A 2] 3} L} (Age-matched T 2 "), DEN(25 mg/kg A 5)& 18] IP F-A}S}aL,
1= ol 23] % DMSO(40% DMSO) =~ TSAHC(5 mg/kg | %/40% DMSO) IP
FAbete] A st et 45577 Ak 5, v el A o] TAHIEZ 2 NK Al 59

of &8

HAAZES A7) A Ao 6o 7] A5 Hd A3} G4 EFAH S 53]
HAMFEES ZAFEA T
A7 HH S B3, CD37F A S S A X E 5 CD47F

EA(CD4+)3}= X 2 TAH X (Helper T cell), CD8°] = Al & A (CD8+)3F=
xﬂ ¥ =40 TA| Z(cytotoxic T cell) H1= CD39] @ o] BHi1 NK1.19] Tl o] &
A EE E7sEo] WA /] pTs (populatlon)% ZAbsE AT 1 A d ghetol
a1 @ol A7 WT+DEN 9] 4 ZTARES 73 A4 HAstA
FIL(5 11b), Al E 54 T*ﬂSEA % L3le o] Frtste], A7 TM =7}
o] fol A o= YoetA] g SISt 11e). 12t NK Al E 9]
73-9-, WT+DEN v thZ 3} T v afo] NK Al 329 o o] ZhAst gl Bgh,
DEN A &) 8}9 o1} 54 2} Timdsf57}F Hol-2-(KO)E KO+DEN 0]} TSAHC
2] ol] upe} TM4SFS @i 2 ghAd o] o] A 5l 21872 NK Al £ 2] 75 o]
Z7FeF A THE 11d). ©]5=, TM4SF5-2] & %] DEN A 2] of] wh& 1hef &4} 7kt
HhH 2 B Agol] EA)ek= NK A2 9] o 3 79 4 91 AdAd o] ol 3-& AlAFEHT
<3-2> TSAHC7} 7+22] f WA X o v A= & &<
TSAHC Al ool whE b2 ) WA E ar g o] AHE gl Hal,
& 2] C57BL/6 478 WT mF5-2~ L Tmdsf5” KO 7}-5-2= =71 of] vehicle
74 o] 8} A 1} (Age-matched T Z+"), DEN(25 mg/kg A5 )& 18] IP TAFSFaL,
ol 23] DMSO(40% DMSO) =& TSAHC(5 mg/kg A5 /40% DMSO) IP
FAFete] A g et vt 455 7F Al 5, v el A o] TAIE 3 NK A% 59
HAAZES 7] AA e 60l 71 A1 f W A NE 3 { A EHA Y S oo
AR T
_E(.f

&, - Ag e 7kz2 el B2 TA ¥ (Helper T cell),

ng &2 W Z

o mlo m

X M| 3 (cytotoxic T cell) X NK Al 3 2] 74 (population) Z=A} g A 3},
Zhekol A51 gol X1 WT+DEN 9] 7 9-¢ll, B2 TAIE o] +-3-& AA
stol ) AR5 12b), 23] & M ESA TA Y] & H et F7Fste], B&



WO 2022/124702 PCT/KR2021/018197

[124]

[125]

[126]

[127]

[128]
[129]

19

TH b= de] A7 MESA TAEZE o] fo 4 o= VoA stA| o=
AFFATHE 12¢). B=3F NK Al 3E 2] 7 -9-9 3=, WT+DEN 0] th 29l H] &}
NK A3z 9] 5] o] F7tsto], ikx2l o] EA)8t= NK Al 29| 7] 5o] 24 of ¢
o] A AT AT 7 ATHE 12d). 7124, DENE

A8t & A k= - A Tmdsf57F KO ¥ 971 1 TM4SE5 v 2 o] TSAHC

A e] wji-ofl A E 9ol = NK Al E 2] 7o thi A3t} o] &2 <l
TM4SF5-9] 2] DEN A g o] w2 7heh W& kA of] & A 3H= NK A 39
T = o] gAY meFehE Eelstitt. gk A, 1A A Tmdsf57F
Hol-2(KO)H Q& 790l = CD4+3F B 2% TAH E 7+ o] Z718te] 1k &4k
s JAE AT AR =4

O

7} H(granule)&°ll 1| X & 4 & &<l

hzxA o] A8 NK Al 329 240 3} 1heh Wb B o] Al & &<lsty
flate], kA o) LAl 8= NK Al S E2HF 1] ¥ = A o] =7} (cytokine) R
I (granule)S 7] A A o] 6ol 71 Al H HAQAMNHE D {-M| EH-AH S F51 o]
AR T

1 A3}, 9ol a1 ol A7 WT+DEN ol A= ¢ho] A7 A ¢F-2 th 2ol
th 1] 5} o] IFN-vy, perforin(PRF1) 2 granzymes(GZMB)©] & 4l vl7| F8] ¥ A th(=
13a WA 13¢). 53], DEN-2 ] 2] 5} 3 & A e} 5% TSAHC A 2] of] whe} TM4ASFS
Gl A o] gk o] o)A E 9ol =, NK Al £ 2] PRFI F30] 248 o=
frojul et wolH o EA (1A EdslE NK Al 27 M EE 34 5o
Zol= 7|5 o] molA) b o] oA E 5= AW A o' FAH T

L ER A kT

<A E 4 4> TSAHC A g o]l &3 NK A £ &] A =5 (cytotoxicity) 24 3}
TE 7HsA g2l

<4-1> TM4ASF5 '2& A7} NK Al 28] AIE A3 750l WA= 9F &<

NK A 3221 NK929] Ml E 4 715 48 918F9] LDH(lactate dehydrogenase)
Cytotoxicity Assay Kit(Cytotoxicity Detection Kit Plus (ROCHE))& AM8-3} Sl T},
Huh7 22 HepG2 {3 M X == (FEAH E & target A E(RPMI-1640 with 1.0%
FBS)Z 4| 0.5 X 10* cells/well(50 ul) = 96 well-plateol] 3 HH5-© & F=H] 8}G1 T,
IL-2E 7] 2] A 2] &k NK92 M| £ £ effector Al EZA] 1.0 X 10° cells/ml & F=H] 3},
T}kl 55 o] NK Al 3E(1.0 X 106, 0.5 X 106, 0.25 X 106, 2 0.125 X 106 cells/ml) &
T gFstr] el Erlskith. S E 559 NK A3 & 9& 96 well-plate©]]
A5 target Al 320l 3 718Eo] transwell chamber system©l| 4] effector T Y] target
A EHEET=1.25:1,25:1,5:1 £= 10:)7F H =5 $A Hokvh XL ES
96-well platesoll A 4A] 7+ & F 37.0°CH 5.0% CO,0ll A 1] %3} ). 7 $-0l)
w2k A, TSAHC[4'-(p-toluenesulfonylamido-4-hydroxychalcone), 1.0 =< 5.0 uM]
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=2 )&+ 3}3E (negative control compound; 4'-methoxy-4-dihydroxychalcone,
1.0 uM)E 1| 2] 1A 7H59F target Al Eof] A 2] 3F 5, NK92 A E 9} 55 0l %
4A 759t 5 A H At APE H target Al £ 2 F-E 58] ¥ LDH-S ELISA readers
°]-8-8F0] 492-690 nmoll M F33 525 S4B TE NK92 Al 320l o 3 A 3 AL 9]
B (%)= 5t719] A o= AL Ak

(effector - target cell mix - effector cell control) - low control

Cytotoxicity(%) = x 100
/ ) high control - low control

73 §-ol wk2}A], transwell chamber system-S- 35 Wl & &, NK92 M| 3£ -2 target
LA EE F3le] qRT-PCR =2 9| =R EZH& 3513t}
‘Eﬂxi TM4SF57}F W] 214 (endogenous) & ?-_ W3] 3} 3= Huh7 (M3 Al o))
n-specific SIRNA (NS), shTM4SF5(#2 = #4 sequence) & @l E|Hlo]H A2
?§ A 71 ¥, qQRT-PCRZE TM4SF5 mRNA =2 138l 0 2 4 TM4SF52]
S A8 918 shTMASF5 9] A58 S Q18 A th(%= 14a). T3, 96-well
=8 o) B Target(3£4], T) A 3£(0.5 X 10# cells) Z 4] TM4SF52] ¥ o]
F A B ALHNS) & A H (sShTM4SFS #2 22 #4) A 25 ¥l 31, Effector (E)
M 3EZ A NK92 Al & =0 X 8] &(E:T H] & effector T H] target A 3 )2
24 0] 4A 7H59F 37°C 5% CO,°l A1 ull 3 ¥ LDH(lactate dehydrogenase) assay
kit(Abcam) % ELISA readerE ©]-& 3| A, 2} 271 v}t} 492-690 nmol| A 2] Al 3E 2]
Abd o) whel A H formazan(LDH)S] %8 352 =430 24 ulul
A8kl
A%, ZFET 8] 5ol A TM4SF59] 2d o] J-A1 ¢ M 32 R oA #
FAAN ] APE o] TS Fe-S 1S TH(E 14b). ] 4], TM4SF57}
ke =] X)) -8 7§ NK Al 2] M 3E =4 (cytotoxicity)o] 2 3}H o2
T H AT
<4-2> TMASF5 2 & A7} NK Al 9] A X 54 843 gtz vA &
FEF &2
TM4SF59] & 9| 7k NK Al E 9] Al 54 24 s)e) i
2] P E (Ligand)oll W] A= Q&S Felatr] 918, TM4SFS &
214 (endogenous) & =2 W& 3= (I Al 3 HE= {FeE Al 3252(Huh8, Hep3B %
HepG2)E 9l non-specific control SIRNA(NS) 5= shTM4SF5(#4 A2 4=
Wb k= dlEldlo] H 22 A A1 71 IFeEA| 3 (target /‘ﬂ_L)'aT of| A1, NK A 3 2]
M3 A A slof] gl of 2] Z) e Mkl A 53 qRT-PCRE &1
IR 3 g =
5= 15a WA 15¢9} o], NS7F T+ # target A 3259} 8] 18]l TM4SF59] ¥ o]
A A A target Al Eo A W& o] 1.50] o4 Folxl FIEES 3o 7
BAE AL, 37FA] target M EF EF/ 5 H 3 27HA] o] M EFo A MICA,
MICB, CADM 1, SLAMF6, SLAMF7, ULBP1, ULBP3, Nectrin-1 2 Nectrin-2& ©|

H m;“: o 3 g
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[137] 3% M A E = FAIE S NK2 A X5 3 F i 4S8k Fol], NK92
Al EFol| A o] 2431 93 =84 el A 5 o] mRNA 258 qRT-PCRE
gl sk A3}, (target Al 2] MICA 2 MICB$} 2 §5}1=) NK92 A 3 2] NKG2D,
(target A 3£ 2] SLAMFs®} A 313F=) SLAMF6 "2 SLAMF72] mRNA & o]
TM4SF57F 23 o] f-A 5 M EZ R U} & o] A 7FEA| 3 (target Al )<}
&M FE S Wl NK92 Al ol A 1 zolgl& 218 TH(E: 16a).

[138]  BESH XS A E Wi (FbA E 9 NK92 Al X9 55wl oF& §F Fof], NK92

Al 3550l A 2] i“é 3} A L5 NK92 Ml 27} 4] 8Fi= Aol EF7F2I(cytokine) H

7} ¥ (granule)E 2 qRT-PCRE -4 &+ A 7}, PRF I(perforin), GZMB(granzyme),
CD107a(Cluster of Differentiation 107a, =~ lysosomal—associated membrane protein
1, LAMP1), TNF-a(tumor necrosis factor-a), FasL(Fas ligand), 2 TRAIL(TNF-related
apoptosis-inducing ligand)2] mRNAE ©], TM4SF57} 2 o] =2 JHQkA| 32 1. T}
o] oA H 7HhA E(target A )2k 35 M GE S w, NK92 Al o 4] T
ol & 2RIsHATH(E 16b).

[139] o] 2 M, target Al o]l TM4SF5 & o] oA ¥ W, NK A & &4 A2 =
U= 7] Y EE YA E o] A7 target Al Q] FEAI S H effector /‘ﬂ AN
NK92 M ol A & §HA] Fzol#] Al ¥ o], NK Al E 2] A ¥ 54 Aol 2] & target

AlFE ] AbEol Frid s FA e = S

[140]  <4-3> THLHCC) 22 ol A ] TM4SF5, SLAMF7, MICA % ULBP1 %
ULBP29] mRNA 2& +F §<l

[141] & 741 dl o]l ¥ H o] 2= Gene Expression Omnibus (GEO,
https://www.ncbi.nlm.nih.gov/geo/) database (accession numbers GSE14520) = - E]
'Analyze with GEO2R'E o] &3l A4 H 1H9FekalE Fofl TM4SF57}F {Fqkell A
=) O E 5 = A -2 n=143)2] SLAMF7 (SLAM Family Member 7),
MICA(MHC class I polypeptide-related sequence A) 2 ULBP1(UL16 Binding
Protein 1) & ULBP29] mRNA ®& 4= H| 13} Ut}

[142] 1 AT, LT ﬂ%ﬂl BFe] 7kekska)e] 72 2 o] A TM4SF52] mRNA 3] o]
ofu| QI Al F7F8t S 51, SLAMF7, MICA ¥ ULBP19] mRNA &S B A4 o=
vl sk %‘io}%?—ﬂﬂ, ololl TM4SF5%} ol & 731 #2he] wdlo] A =
9] ¥ (negative correlation) A 2 ZAHT= A& & F AATHE 17)

[143] <4-4> target A| 2] |7t I FAES 3 A E YFE NS AG ZA F9l

[144]  Target Al £ 9] HFE T -2 AT A X HF A2 dd 242 157
HAste], TM4SF57F W1 914 (endogenous) o 2 e 5= HepG2 Al 30| 7]
non-specific ShRNA(NS), shTM4SF5(#2 =2 #4 sequence)& @ E|Hfo] A2
ZFAA 71 T NK92 A 3£ & 44| 71 ot F-E vl kst o). &-F | ekstr] A,
qRT-PCRE TM4SF5 mRNA =52 HepG2 A 0| A <13}o] shTM4SF57}
AEH O TM4SEs o] & Al ghe Sletltt (5 18a). &M F e -,

"3
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[145]

[146]

[147]

[148]
[149]

[150]

[151]

[152]

, TMASF57} 2t @ o] oA = )& i
g o @.o] O}oﬂ q_( 18b).

ﬂi

o
of
o =
0$
p
o
)
2
ke
r o3
B
2
2
ke
10
g "
ki

A 2, 0] 2FA QI NK92 A £ &
oMHéH, Hj GF ol 35 Fahol A THB850 X g, 5EhH e 2A =48
NK92 Al & W28t ¥el ¥ NK92 Al o] &S dof -~ E83hs

T8l5te], NK M| 32 A 31 E 3 target Al 30l A 9] receptor & S

AZ YR ANEdG A8 glstarzt &gl

1 A3}, TM4SF52] vl o] oA target Al EoF &5 &S 3 NK92
M| 3E ]| A ERK1/2(extracellular signal-regulated kinase 13} 2)2] 14F3}7F S-718h&
grelst 5= QI ATHE 19). =, o1 %1 ERK1/29] -4 o e} NK92 Al £ 9] g7t
o] gdE 5 A& FAHAE 7 Uk

3k F )RS E 3 NK92 Al o] 9] 3k Huh7 target Al £ 2] AFE §- 55,
TMA4SF52] & A A 1 TSAHCE 351l % 1A 7F Aol target Al E ol = 2] &+ &
oA kel A3 FEn] kS B3l €218t Vehicle A 2] o] t 8] 8} <] negative
control compound(4'-methoxy-4-dihydroxychalcone) = *Fo] 7} H =2 gl o1},
TSAHCE A 2] 8l 5 5-2] &4 0 & {2 3] NK92 A 3 ¢} 35 1] &4 target
A o] ApE o] F-7FeHE el skl th(5 20).
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o) A 3k A EE R LE (Y Z), SNU449 A F ol thz 9H3] W B (SNU449C,) TE+=
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T, SNU449 Al 32of iz e W E (EV) S TM4SF5 HE =
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A A AA G E B Vs =Y S AT (5 22).

3k, SNU449 Al Eof] EV £-2 TM4SF5 W E] & 13 (TM4SF5)8Fi=
dEZulol e 2 & 7FAA 7] A, TM4ASFS 2] 8H3 -8 o A| 3k Huh7-KO Al 3. 59]]
CA] EV(THZ T W) -2 TM4SFS WE] S F915le] d& M X9
M EZFE NS FHEt] NKO2 A2 E A A 7 = 2t 21z
gk A~ ESHS skl

7143, TM4SFS7F Hd shi= M EEE 2] 9o A (NK92 M| 2 & S 3A| Z <=
A=) ekl A 2 7= 5 [SLAMF6, SLAMF7 2 MICA/B (MHC Class I
Polypeptide-Related Sequence A/B) 519 & o] Z-A3F T 23a 2 23b).
A7) 2] A 3= TM4SF52] e o] NKA| 3£ 9] ¥ & I (immune check point) &2
49 & A[AMET o] = NK Al &4 315 18 2|3t =5(NKG2D 3
SLAMF6/7)9] & o] stol x| A ¥ of, 3-= 2] & = o] ¢]] A& 3= NK A 39
TAeh= FEAEY B e g o] AstE Al B a1, o] = NK Al £ 9 target
Alszel] gk A3 =4 A o] A FE o] o] A target A 9] Al E/F 2] o]
7hs el A= M9 3] 9] 7] 5ol A7|= Aokl A 9

ol 24, TMASF57}F 7ok A 9| Al ol k&l &h, MICA/B 3 SLAMF6/7TJr T

Y r=Eo] 7ok target M E | A wrol x| a1, o= NK A 3 A 3 & ¢35t
2] =5 (NKG2D ¥ SLAMF6/7)2] HH&l o] ERK1/2 Al & A e g4 o] A sle ulz}
NK A 3o A W& o] Ylol A =2 2 NK A 3Z 9] target Al 3£ 2] AP'E 4] o]
A8 S B M target Al E O] AL F F2] 0] 7}Loﬂxlb, e 3 1) 7]5 0]
A7ickar 248 4= vk whebA], TSAHC A €)= A o 7% <1 TM4SF5 &
A A 5F= oF = 2 A NK Al o] 1 o #-<] xﬂxﬂﬂ 2l ? AN

T, Q17 NKA| 5291 NK92 A o]l EV =& TM4SF5 ‘ﬂEi =+
HHE)(TM4SE5) 8= gl E 2ol gl 22 ZFA A 71 A ﬁ?—(%é‘,—) <2 TM4SF5&

A g Hol-Al 71 Huh7-KO A 3E570f] Al 0] BV % TM4SFS W EH &
Tste] A& N EEZTE (EEE_-?—) A EZ2Z S 31 3to] NK92 A %2
2SS A = = e A g mel =8 Aol e Ala"aste
38kt

71 A3} TMASFSE 'l 6h= NKAIE 3 IHd ] A ol A (NK92 Al £ &

A3 E AT = A=) Tdd 2 7= Q1 PD-L1(programmed death-ligand
)3} 5=8-A) 21 PD-1(programmed cell death protein-1)©] Z+72}+ 57} TH(5 24a
2 24b). 471 9] A 3= TM4ASE5 2] 28 o] 7H4t3] A E o) A PD-L19] 3l &
S 7HA1 7131 NK92 Al ol A 1 =841 PD-12] & & F7HA A, NK A 2]
Aol Aoty AL, g =4 0% NK Al E9| target Al E ol th &k 4| 3 540 24 o]
A et © B A target Al E ] AE/F A o] The A=, W 33 7] so] Atk
2R3 5= 9t}
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P
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Aol BV & TM4SF5 W B & W 3l(TM4SFs)sh+= dl ER2ulol e 2=
AAAN A FEE L S} E)E o] &3] qRT-PCRE =3 8lo] 2 74 215 ¢
mRNA & a3l

71 A%, TMASFSE & sh= 73 9] Al 3 (Huh7) H NK92 A 3 o] 4 (NK92
AEE 2A3E QAT 5 d) A 2/7k=21 CD112 [Nectin-2, Poliovirus
receptor-related 2 (PVRL2)], CD111 [Nectin-1, Poliovirus receptor-related 1
(PVRL1)] I} 54-8-# <1 CD112R (CD112 receptor), TIGIT (T cell immunoglobulin
and ITIM domain), CD96 (Tactile, T Cell-Activated Increased Late Expression
Protein) '@ PD-10] Z+ZF Z 71819 th(& 25a 2 25b). 281}, NKA| 9] &84S
o) A &+ ka1 sAFA 71Tk ar 2k 71 CD226 (Cluster of Differentiation 226)<]

7

Wb 2 Z7telE A gro] 9ISl o= TM4SF5 9] Whad o] NK Al 32 &4 3 oA &
e e a8 I A Eel A F7EA 71 AL, NK92 Al ol A 1 =84 &2
AES TR S GRlsh o ®, T2 0% NK A3 &4 A st= o]ofA,
NK A| 3 9] target Al 3ol t] g =4 2A] o] #| 3l . Z M target A 3£ 2]

AEITA ol 7hHs el Al = M 3] 9] 7] 5ol ARIvk= A& A AT
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Z (o)
ATHS
731 4-p-EFAEEL o] )43t o]| EEAZE Wiz o] o] oFstH o7
g5 98 faARo® ¥3Ei= 24 AAF Al E(Natural killer

oX,

cell, NK cell) 84 =48 A=

[ 2] A1kl 1A,

A7) 4-(p-EF AL o] 1 )-4-3fo)| EEA| ZHE 3= o] 9] ofsl A o7
5873k 92 ghe] &4, WA Lo W i dFE JAlEhE A
S50 = st A A Al 2 248 A E.

@3] Al 3lofA,
A7) 4-(p-EF AL o] 1 )-4-3fo)| EEA| ZHE 3= o] 9] ofsl A o7
387k @ B re oA el Mol el Wy 4
AFP(Alpha-fetoprotein) ©Hul 2 o k&l
AN TE AL EAOZ 5F=, 2}
(7473 4] Aol glolA,
A7 4-(p-EFAd ol n)4-slo| EFA| ZHE = o] 9] oFstH o7
5] 8715 e 2 {22 ol M 2] TM4SFS = F 2141 (collagen),
2] Y (Laminin), 21 Y v2 (Laminin y2)2] &&-& S A 8} A o,
STAT3(Signal transducer and activator of transcription 3)&] Tyrosine 705
E = ERK129] 212bs}e] S71E A8k Ale 5 o= 5=, A4l A
A A 248 ZAE

A= TO
(7913} 5] A 18}l glof A,
A7 4-(p-EF A E ol n)4-5} )| EE A ZHE IE= o] 9] oFslH o 7
=

2
= - =
3] 27153k 2 H] ¥ A5 Y ALT(Alanine aminotransferase),

re e
>
>

>
<
o
2,

BN

o
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BN
>

i

= /\Eﬂi(Cholesterol) = 22 3 A (Glucose) T & H3aE= A4S
l—ET;g B2 ok, A A Al 2 248 A=

[dr&el A5l 9lefA,
’\c}ﬂ l"i* A A= g, 219, g% 3 dFor o]Fojxd Lo rlitY
eSO s o] el S B 02 sz, Al A AE 8
2HE A=

(A&7 Al gdefA,
4-(p-35 F A EH O] 1 )4 8L O] EF AL Wiz o] o] ofsHA]
% = A

T -1
AVl g A XY TP FFEE Q2

o=
5187t gk 2 v A o
At A EE B4 A 7] = A S CD4(cluster of differentiation 4)* %4
BETAEE] 2 F7A7E A8 BALR dhin, A A AT
g 248 2=

[ 8] A1gkel AofA,
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4% 9]
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[7d -8 11]

[7d -8} 12]

[7d -8 13]

[7d -8} 14]

26
587hs 8 Qe oA Fel 94, T £k T 23] 2 Ay
Fgo] 21712 o) Fojxl F O RN E MEH = of - st o] 42
B A4S EHOR Sz, Ad B3 AL B 208 24D

A7) 4(p-BFAA EJolu] )48l o] mEA| L = o] o] fElH o'
5] 87155 2 34 A 3o 4] MICAMMHC class 1 polypeptide-related
sequence A), MICB(MHC class I polypeptide-related sequence B),
CADMI(Cell adhesion molecule 1), SLAMF6(SLAM family member 6),
SLAMF7(SLAM family member 7), ULBP1(UL16-binding protein 1),
ULBP2(UL16-binding protein 2), ULBP3(UL16-binding protein 3),
Nectin-1(Nectin Cell Adhesion Molecule 1) 2 Nectin-2(Nectin Cell Adhesion
Molecule 2) &2 o] Fo{ 3] 1 0 ZE A By = of = g} o] ho] el &
ST e BER R o=, A B X 2 248 24 =
A8l i A,

A7) B AEE SR AT, 2, e AR Ag 5Y e
S A AT Y 208 24

Aol A *1,

51871 2 A A Al ol A NKG2D(natural killer receptor group
2 member D), SLAMF6 Y£1= SLAMF7 2 ©] F0] %] i 0 R RE] A el 3=
01 = oM o]/ 4 HHe TN AE SH 2R ohi=, Akl A Al E

’\c}ﬂ 4(p-=F ?ﬂ@:ﬁl‘éo}‘ﬂ %)-4-5lo] EH A ZEE = o] 9] ofEt A o2
58713 & Al A} M ¥ ol A PRF1(Perforin), GZMB(Granzyme B),
CD107a(Cluster of Differentiation 107a, =0 lysosomal-associated membrane
protein 1, LAMP1), TNF-o(Tumor necrosis factor-a), FasL(Fas ligand) 2
TRAIL(TNF-related apoptosis-inducing ligand) & ©] 5] 2l 7 & 2 -
MEE = of - sh o] 4he] WAL FIHAYIE AL BH OR s, A

ARA) /q] AyA gl/H 8 % ZH =

A 1ol oA,
7 d-(p-EF A E D oP] )43l o] EE AL iz o] o] ofsHA o R
3] -2 7153 o2 7Hs] Al E ol A CD112 [Nectin-2, Poliovirus
receptor-related 2 (PVRL2)], CD111 [Nectin-1, Poliovirus receptor-related 1
(PVRL1)], PD-L1(programmed death-ligand 1)¢] & -& A A 7] = A &
S50 = st A A Al E 2 248 2=

Al 18}kel] Qlof A,
A7 4-(p-EF AL E ol in)-4-SFO| EEA 2T

iy

ol o] oFstA] 0w
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827153 918 2ped A Al o A CD112R (CD112 receptor), TIGIT (T
cell immunoglobulin and ITIM domain), CD96 (Tactile, T cell activation,
increased late expression), PD-1(programmed cell death protein-1)2] & &
AR 7= e SR SR o=, Ad A MxE 2] 248 A&,
[ 15]  4-(p-EF A FE Lol n)4-5lo] = i’\] ZrE iz ol 9] ofslH o=
58753k A& WA ol Folehiz GAE X3k A A
A| 3 (Natural killer cell, NK cell) 24 172 HEH
[T 16]  AFA A /‘ﬂ 3 (Natural killer cell, NK cell) 4 %=
4-(p-EF A E oM m)4-Sto| ER AT Wiz o9 f A o=
31%”?%5& Ao &5
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HolFRT o WS AaMe ASs BEAoR e, A A Ax @4 =48 2A4E.

(47 4]

Al 18kl o)A,

A7 A -(p-EFF AL ol i )-4-dfo] EE A i o] o] gt H o ® §RIed A
rxA el A o] TMASFS = FebAl (collagen), #7)Wd(Laminin), 2H7| y2 (Laminin y2)°] 23&
oAb A Y, STAT3(Signal transducer and activator of transcription 3)9] Tyrosine 705 B+
ERK1/2 ¢] Q14Fge] S7bE oAldle AES 540 % she, A AF Ax &4 =28 =45,
(4% 5]

Al 1 A,

A7) - (- BTN ) dsho EE A2 oo A on 8875 Qe B

AlZ ] ALT(Alanine aminotransferase), =# 2B E(Cholesterol) B 5372 (Glucose) FX &

o
I

Bom s, A 2 AT 29 =48 =4 =,

A7) Feld Alse 99, ¥, 94 R gFoR ofFojxl o mhH AYH= o= sy o4

AL 5Aow ste, A A4 Ax 449 =48 =A4E
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member 7), ULBP1(UL16-binding protein 1), ULBP2(UL16-binding protein 2), ULBP3(UL16-binding
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A7) 4= (p- BT AAE Do ) g-so ES AT EE o9 SRR O FESH AL Ad

lysosomal-associated membrane protein 1, LAMP1), TNF-a(Tumor necrosis factor-a), FasL(Fas ligand)

2 TRAIL(INF-related apoptosis-inducing ligand)® ©]Fo]%l FozRE AEL = o] 3y
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Ae ERom i, A4d 3 AL BY 2EE 29F.
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TS M 2ol A CD112 [Nectin-2, Poliovirus receptor-related 2 (PVRL2)], CD111 [Nectin-1,

Poliovirus receptor-related 1 (PVRL1)], PD-L1(programmed death-ligand 1) ¥dE& A2 7]
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A7) 4= (p- BT AAE Do ) g-so ES AT EE o9 SRR O FESH AL Ad

AbAF A 3E o 4 CD112R (CD112 receptor ), TIGIT (T cell immunoglobulin and ITIM domain), CD96 (Tactile,

T cell activation, increased late expression), PD-1(programmed cell death protein-1)¢] 2&-&
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