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NKAM125, 126, 1275 ZAdEsT. 1 FolA= 7F
EHRAQA Ao7 HAHEE NKAM127S NK AEo] A3
A3 NKAM101S Agst A9 Hoh AxsAo]l F7bH+=

A& A Adrh 28 NKAMo| NK Alxe] ##4d&

s ZAAY 71FdE NKAMo] #oiste] NCR¥I death

ligands®] wdFs ZAHste= S it £ ATE

1270] NK AL 243 FEa77} 7P ol £% X

i1l
il

gt 2R W A FREARXMY sl wve A
WU, E3F o] NKAME] #Ag7]de] dig olsfl& =&

M = 2w : NK A3E, NCR, death ligand, granzyme B,

perforin, A X554, T%A X
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A5 A&

A2 Al 3 (natural  killer  cell; NK  Al¥)E  FFZEE
FAaHE #HEye dFow Hwe] ¥A (marker) 24  CDI6,
CD56< wdsta AW CD3= Hdsta A o, NK A%E

Hpolei ol e AEY FFAE Soll thaliM dEe HaFE

NK AXs= AXSAS yepdl= oeFst  granules® AlX

I
o
i
Shs

Hlglol FFAMEE] &lE FEerh NK AE7F A6k
wojets granuleo] XEFHEo] Sl @A F gl perforing
FTAAEL Azete] Bol HAAE o] Fo] AZ mwe] dnbA<l
duldo] BF owAuE Jre] & 7S 49 Az FAE
fredn’, NK AlE7F #8]8ke granuleo]l E3E o] Sl & o0&
Gl granzyme< perforine] 3 AAHE FTIHAEX nd

THE Fll AEX U2 o7t AEXIAE fFEshs Jow deA

NK A7} FFAEe AxAE FEshks vl NK A2



%2 death ligandg} 1o 5ol FUAME EHS] 84 (death
receptor) 7+9] AT A w3t =93k oS sivta delA Uk

E3] F9FAME2] death receptor =9 3dlel Fasel NK A|¥EQ
ligand ¢! FasL7t9] A 28 F kA £ 9] TNF—related
apoptosis—inducing ligand (TRAIL) receptor (DR4, DR5) ¢} NK
A2 ligand?l  TRAILZFS] Aszrgo] # odafx Qo il
FUAE EHQ death receptorts= NK A¥E %79 death ligand®}t
Agtsto] Al U2 54 ASE dgstal o= QsiA FFAE
METAE FEEH =Y, SUAES death receptore] NK AE<]
death ligand”7} A&3HA = A¥ W2 caspase—8, —10°] &4 3}
3 o] 9ld] caspase—3, —7°] @A3lyol AHOo=R
TAAEL] AEIAE R

NK Alxzes #Z¥e vekst F&AE ddsta Stk o=
TEA= AA NK Axe]l 243 Ass F= @43 584
(activating receptor) 9} A AT E F= oA £ (inhibitory
receptor) & UoX 11, NK AH¥9] &A3l= o] F F7F9 84

Abole] #& o) 98] o] Fr NK AE XIS AN =

A L&A s CDI4/NKG2A, B, KIR2DLT Ly49ASo] Qlrh®,
o] 9dA L&A= immunoreceptor tyrosine based inhibition



FomA oy 7HA F4 FAE BAGEF FEste] ZAAE
g3 AEZEA (cytotoxicity) = S7HA7I= 98-S s @43
FE&A o= YEAOSFE natural cytotoxicity receptors (NCRs),
NKG2D¢F 2B4 Fo] led, ols &4 Tox: NK Ax9

2 A4 zew FeA7

AEE3} BT JATE 9= A

rir

o

=2 49A

N
-

vF2 NCRelth #2274 W8 X NCRE F el NKp46, NKp44 9}
NKp30©o= <te]xl NCR1, 2, 37} Qo2 NKp46 (NCR1)3}
NKp30 (NCR3)®| 4% @4sts#] b2 FAdee] NK Alzs
A stE NK AE EFoa dadyo] Qs Zlew oA AN
NKp44 (NCR2)¢] 4-¢ @43std NK AlFefAnt wdso] kil
ez il 22 NKp462] extracellular domaind 2712 C2—type
Ig—like domain®.Z ©]Fo{# 311, intracellular domain= CD3 ¢,
FceR1 y 9F Aty o] gt} T3l NKp442] extracellular domaine
1712] Ig—like V domain®. & o]Fo|# 3111, intracellular domain<
DAP12¢} Agryo] Qltk. NKp309 extracellular domaine 1712

Ig—like V domainl® o]Fo]& 9Qli, intracellular domain<

CD3¢ s Adxe] Qr}’. NCRe| 23] <QAEE ligands oA
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Syk wA7F &4dsteo] theket AE HdE Ak #43tE F R

ol% <& ERK7} &3t o] NK A2 Alxs54de S7H171H, &

AN

THaNE JelE Z4F cytokined] ®HE FHAXTP. NCRO
%3

=y Bdse] & NK A¥9 A9 wazoe] Ao

(A

AZ7d FHAELE A AFEAE S FEshe Hi o8k 7ol
theFsl E2bE 7o) A Ago] #ojEo] gl

gz olaksl @4 C (protein kinase C; PKC)+& waiz <]
serine®]t} threonine F$1& AAFIAI71E &A0I0, dA7A
olg] ATANE FalA thekdt PKCS &g NK AlE2] 75
AN aNE Yebdths ARdo] uhEA Aot PKCe &4
ASAAZE Go6976, Go6983, Rottlerin, Bisindolylmaleimide III
(Bis MD%o] <A g HZ $2 ArdedEs PKCY
AsfA 2 <4 A A+ bisindolylmaleimide® Y&l Go69839]
NCR 2dZ3} death ligands®] HdAZFE G O0" F7F A7|HA
NK Alxe AHsE Fedive AMdes eyt ol2fg

ATAAE A CE Go6983KT mIACw NK Axe &4dstE



w ATE 98l Go6983¢] Ferd FxE nlg o R st AlEA
T 26579 AEAE AAdstw et Bl mg ATH
olzste] skt Go6983= MxE olE FEAES NK AE
43} =2 (NK cell activating molecule; NKAM) SHEZZA
ol NKAMCSZ ofFdty. o5 NKAME 27} NK Ao
Aelstel NK Al &43ke] A37F ¥= NCR, death ligands,
granzyme B, perforin 2@ &2 W3lE &Qlste] NK AH¥xo &4
adAeR Fistks NKAMe Adsta, AAZ ol NKAMe|

o8] FAEE NK A¥E7E FUdAMEE HU FHHORE FHo|&=A

B

shelstaat skglvk. a2l ot AFANE FTFHOE A5t
NK AlZe] &3t fRadirt flojd 54 NKAMS sty
A2 WY 28A FREZAEA AASELAL Gt e NKAMO]
NK A% NCR¥} death ligands?] WS Zdste] A=

fEste 287146 U a2 Agstudt seich



1. NK Al¥ 43 EANKAM) 9 =4 34

iy
o
ok
o

G668935 X%, T 27FFY HF=Al T ATH
AMuistw gstye] A wg A oFste] ST
71| ®1¥ bisindolylmaleimide 4 Wi*% o oA sl o=

GO6893 fEAE (o]8h NKAMel et §33) & F4sHach

2.NK A1Z9] &g

NK AlEZes A48 A28 dds Aol RosetteSep
NK enrichment antibody cocktail (StemCell Technologies,
Vancouver, B.C. Canada)& ©]-&3dFo] AdelA ettt Y 1
mLY RosetteSep NK enrichment cocktails 50 gL 4oj& &
20 ®B3F Ag2olAM wkeAZT o] Py 2%°] FHjold A (fetal
bovine serum : FBS (GIBCO, Grand Island, N.Y. USA))©o] x3te
A o ST BY(PBS, pH7.4) & FHOR 4ojFo] 20 34T +
Ficoll-plagque (Amersham Pharmacia Biotech, Uppsala, Sweden) &
el &8 1600 rpme FEZ 20 w3 44 &2 itk 94

Bald NK MZZS wz Beste] 29 FBS7F Z3d Qi 9



GTFAe of&st] F W AHSIY ol A AL NK Alxs

10% FBS7F £&%¥ RPMI 1640 mediaE ©]§3te 37T, 5% CO,

3. Peripheral blood mononuclear cell (PBMC) %3

PBMC+ d7st FoizAt= 5y dA-s Ao}l Ficoll-plaques
o] g3ste]  Fstitt. dA¥ RPMI 1640 medias FHOE
Ao]Fo] 28 3As ¥, Ficoll-plaques 9ol =& 1600 rpm2)
R 20 3 44 29 sl 44 Eg¥ PBMCse wWE
g 3to] RPMI 1640 mediaE o]&3te] F+ ™ AHsgAt o4 A
A& PBMCE 10% FBS7F 233¥ RPMI 1640 mediag ©]-&3}

37T, 5% CO, 7oA kst

4. AEF WF

Apg 7 9 AIEFQ HeLa (ATCC CCL 13)+= 10%2] FBS7}
¥3rd  Dulbecco’ s modified Eagle’ s medium (DMEM)S
ojgstol 37C, 5% CO, ZAlA w3ty HeLas NKAM
A 8] kAl el gt AMEEAGS Fdshz BAAER ARRSHAT

kb Al Hep3B  (ATCC HB8064) 2+ HepGZ2 (ATCC

10



HB8065) &= 10%°] FBS7} x23td MEM WA & o] &3sto] 37T, 5%

CO, ZAA kst tt. Hep3B9+ HepG2, Hela Al £F2 <

AEFE NK AXES AXSAS s

rir

AYe mAAEE

AFg- 5k

b4

5. Flow cytometic analysis

NK A3 329 NCR (NKp30, NKp44, NKp46)3} death
ligands (TRAIL, FaslL)? 2a=S flow cytometric analysisE
sall Fdskdnh. NKAMS A2lsto] 5% CO, 37CE] &40l 24

A7

| EnA

ﬂd
offt
ro
=
02
<
Z,
>~
Y
kel
il

b AR G FFFAL ol §3tol
T oW AFHEYY. anti—-NKp30, anti—NKp44, anti—NKp46
(Beckman Coulter Company, Marseille, France) =< anti—human

FasL, anti—human TRAIL (Bioregend, San Diego, CA, USA) 52

FAZ A2t NK Az Aeistol 4TeHA W Ao oz 1

i

AR EQE WAL F oA b A 9 $FAL o] §ato]
ALE F oo ARGt AEE AF A% G SFgAe

HH5AZ1 & FACS calibur flow cytometer (Becton Dickinson
Bioscience, Lincoln Park, NJ, USA)ZS o]&3lo] z}7zFe] NCR¥

death ligands®] W3l=k A5kt Add3= NKAMS

o
=
H
M
i
O

11



Aedt 2w dixd (bR AshA k2 1)l tid HER
LFERA 21T

NK A3 UF-9] granuleo] *23¥ granzyme B$} perforin®

i3

3

il

ol
o

gtolsly] Y8 Al flow cytometric analysis®

FHsEAT, dNo2HE Hlsk NK AlXe]| Golgistop (protein

transport inhibitor (containing monensin) — Becton Dickinson
Bioscience) = 4 AlZF &b AHgst & A & &F 8 NS o] &35
T H AFSA Y. o] NK AMXe] NKAMS AElstel 5% CO,,

37Ce &AM 24 AFF < wieFEdTh wiFE NK Al

i

0.1%<2] BSA (Sigma, Saint Louis, Missouri, USA) 7} ¥3tel 2712
A d SF8&HS olfsty F W AFHI & 2%°] para—

formaldehyde (Sigma)el] AXE FHAAH 4TCe HE& ost

AE3 & 0.1%° saponin (Sigma)o] ¥g¥ A7FE Ak ¢
&g Aol AEE FFAIA 4TCe] do] Ayl FAoA 15 3t
Fssith. 0.1%9 BSAZF ¥gd A7k At o dFEdE
ojgste] AxE F W Mg ¥ anti—granzyme B S

anti—perforin (BD Bioscience) TAE ZH2ZF A XEo] 28] 5}o]

12



4CoANA S 2okt Jejz2 1 AJZF F<F d-SAH Y oA 0.1% 9]

24

BSAZ Z3E A7ke A4 A $F &AL olgle] AXLE F oWl

X

AHs = xS ZAAU%] 0.1%° BSA7F xdHE QA o
A=g Ao  HFAA  FACS calibur  flow cytometer (BD
Bioscience) & ©]&3lo] AX WHF° granzyme BE perforing

B BASAT A= NKAMS Agd 159 dxaol

6. [®*H] —thymidine release assay (JAM test)

[’H] —thymidine release assay (JAM test)E %&|4 NK
Al o3k oF AlZEFO AZANES SAHSAH. 24 o AExEFE
96—well plateo] ®F38a 24 Ak wjekstqict. 7)ol [PH]-
thymidine (37 MBq/m]l, PerkinElmer Life and Analytical Sciences,
Shelton, CT, USA)& 2 pCi/mLe] sx2 Aol Aol 5% CO,,
37Ce BACNA 24 A FF Wi & BAANEE A 4
AT Ae o]gsto] F ¥ AHsAT NKAMS A28t 5% CO.,
37CE Aol 4 AF FF vie NK Al ZAAEES 3:19]
Hlgol sk AojFol 2 AIRE Fb 9 wigE $ 96—well

harvesterE ©|g£3}o] AX<2} wiX|E EF glass fiber filter (size

13



90 - 120 mm; Wallac, Turkr, Finland) & %Zth. Filters o1& ¥
AAsta =@ & scintillator sheet (Meltilex, Wallac) & 5]
filters FHW3IAY. 1 $ 1450 MicroBeta TriLux (PerkinElmer
Life and Analytical Sciences)& °]&3lo] WAles SN,
FAAEE] AFEAL WSS v Zo] ALkt

M EAF MES = (control value — experimental value)/control

value X 100

7. Non—radioactive cytotoxicity assay (LDH assay)

g A F AIEFR] HeLa9h A3A#<S PBMCol NKAMS
Agetar 8 AF ¥ AEIE FowA  RH|[E=  lactate
dehydrogenase (LDH)® <& =743kl Alxe] Gais 2Asit
WA Hela AXE 96—well plateo] #F3t1 5% CO, 37T
7oA 24 AF B vigkel 3 QIAF G SF L&A O AHET
Phenol red7} 2&Ho] Qx| &2 A= wiAZ wASFTHA 5
tM 58 NKAMS AHZlate] 8 Al g9 5% CO, 37T
golM mekedtt. 1§ 50 pLo wMiddES AEL 96—well

plate] A FF 71d =4

ftlo

2 HolFy We AU A

geeld 30 E7b weAz the E@e] FANE HolFgn



R PO 490 nme FHEE ST o] Al ARgg V1A
Loty HxjHe  Non—radioactive cytotoxicity assay kit
(Promega corporation, Medison, WI, USA)e°l| X3tx o] = A&
o] g3ttt thF 22 PBMCE phenol red’t T A &
A el FHAA 96-well platee] 53t 5 #M FE°] NKAME
Aelsto], 8 AZF &2t 5% CO,, 37CE] 7oA wiFsiiitt. o] 529
AANHL Hela AMEE o &3t AWy sdstA Fask3dt
NKAME] ShAlsEel A sEel] gt A5 vx2 At ow
AR

NKAM AESAe] w8 = {(experimental value — effector
control value — negative control value)/(positive control value —

negative control value)} X 100

8. in vitro kinase assay

NKAM®] PKC 24 Alsgs 543871 Slall In vitro kinase
assays F83te] NKAM A& & PKC— el 23 Histon H12] <!
Abst AE FAsH Y. 5 pMe NKAM, 10X reaction buffer
(HEPES buffer) (GIBCO), 1 mg/mL<2] Histon H1 (Upstate, Lake

Placid, NY, USA), PKC lipid activator (Upstate), CaCly, 1.25 ng?]

15



PKC—a active (Upstate, Temecula, CA, USA), dH;0, 10 «Cig
[y —*P]ATP (PerkinElmer Life and Analytical Sciences),
magnesium/ATP cocktail (Upstate)=< 2+ 41o] 30TeolA 30 &3¢
HES-A) 7t o] HWES-E-S P81 phosphocellulose squares (Upstate)
o] Wojrmy & 2 Wiy vtk 40 mLe 0.75% phosphoric acid
(Duksan pure chemicals co, Korea) o] &< & 5 #3F & £50] A
Hstler. ol MFH AAFE Al W WS & 40 mLe] acetone
(Duksan pure chemicals co) ¢ P81 phosphocellulose squaresE <

A AR & 5o 5 3 AFEE AlF o] & P81

u

phosphocellulose squares& 2 2 % mini poly—Q™ wvial
(Beckman instruments. INC, Fullerton, CA, USA)°l &7 of7]¢]
scintillation cocktail (Beckman coulter, Fullerton, CA, USA)< 6
mL FH7Fsta 2 Aol =& F LS6500 Liquid scintillation counter
(Beckman coulter) & ©]g§-3to] WAbsS S48t PKC—e 2] &
A v AxbA o2 Attt

PKC—a &4 = {(experimental value — negative control

value)/(positive control value — negative control value)} x 100

9. 9AA FgaEL A3 (RT-PCR)

16



Reverse transcriptase polymerase chain reaction (RT-—
PCRIWHE EallA NKAMel &3] &A4dstel NK AlZe] NCR,
granzyme B, perforin, death ligands mRNASFe] WH3lE A5
NK A3Z2] dA RNAE RNAeasy Kit (Qiagen, Santa Clara, Calif.
USA)E ol&3ate] ®eatdirt. #&d RNA 1 pgd 1 pLY
random hexamer (Amersham Pharmacia Biotech), 4 pL2] 2.5
mM dNTPsE 410 65T el 5 3t WA R o] Wke-Ee
4 pL2] 5X first—strand buffer, 2 £L° 0.1 M DTTE 4]¢] 25T
ZdelM 10 2, 37C oA 2 3 Rk AZY iAo R 1
£ 1.2 murine leukemia virus—reverse transcriptase (MMLV—RT;
Invitrogen, Carlsbad, CA, USA) & 4lo] 37C xxielA 50 &, 70T
A 15 B3 WA ojeh e WoE RNAZRH
skt cDNA 2 L5 2 L2 10 pM sense primer, 2 x#L2 10
pM antisense primer, 14 pL2 pure distilled waterQ} 4] o]F9]
GeneAmp PCR System (Perkin—Elmer, Norwalk, Conn.)<
o] g3t FTHFAIAY. PCR AFELS ol7t2= Al (agarose gel)

A7 5 A 1 FE ARt RT-PCReoll AF2-3F primeri=

NKp309] sense primer : 5'=ATCAATGAATTCATGGCCTGG

17



ATGCTGTTGCTCATC—3', antisense primer : 5'=GCCTTTAAGC
TTCTAGGGACATCTGGGCTCTGGAATCAC—3'. NKp4429] sense
primer : 5'-=AGGCTCTCAGGCACAATCCA —3', antisense primer :
5'-AGTTCTGTGGCTGTGAAGGGA-3'. NKp462] sense primer :
5'-TATACGGAATTCATGTCTTCCACACTCCCTGCC—-3', anti—
sense primer @ 5'—GACACCAAGCTTTCAAAGAGTCTGTGTGTT
CAGCCTTCT-3'. FasL® sense primer : 5'—-GCTCTTCCACCTA
CAGAAGGA—3', antisense primer : 5)'—-GAGCTCAGATACGTTGA
CATA-3". TRAIL®] sense primer : 5'=-CACATTGTCTTCTCCAA
ACTC—3', antisense primer : 53'—GTCCATGTCTATCAAGTGCTC
—3'. Granzyme B9] sense primer : 5'-ATGTCACCTTGGGGGCCC
ACA—-3', antisense primer : 5'=TTTCGTCCATAGGAGACAATG
—3'. Perforin®] sense primer : 5'=CGCCTACCTCAGGCTTATCT

C—3', antisense primer : 5'-GGATGAAGGTCACCTCCAGCT-3".

18

AL SHaA Aqee] daee 7] 458 d3= TINA

2.0

|

219

o

ol gste] #AF A7 F i FAseet

10. Golgistop?] 93

NK Al o] @A ofgo] T3 Jdz o= =AA 9



Nse AAAZIZ] Y& dA 5 JAA (Protein  transport
inhibitor) (BD Biosciences, GolgiStop™) & o] &3ttt 4 X 10°

cells/mLe NK A3 6 mLg Golgistop 4 x#LZ 4lo]Fo] 5% CO,,

mlo

37T #AolM 4 Az Fob wjFsiih dak G FFE

@

o gzl AEE F ¥ Ak, NKAMS AHed 5 24 A =
5% CO, 37C2 gAHNA wjsldctt. 7 F Flow cytometic
analysisE E3]4 NK AX ¥ NCR¥ death ligands®]
DAFe] WstE AFsisitt. Addde ofF AR APshA &

ol o vEE YERf

19
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E4E Ade) fe A5 JdEdth NK Aol 5 «M §%2
NKAM= 747} 24 A3 &< Agd § death ligands T Ze]
HolE gelsta ol A% AHElshA] & NK AMES] death ligands
W vwsde, 1 43 NKAM % NKAM101<e FasL9]
HEFS oY R AshA ¢k Aol mE] 7.28 SR

=
L.

o
S~

NKAM101 Rt a3& o7 FaslLe] A W S3AFS =747

—}

AL NKAMI126 (12.99 <7b), 127 (17.89 S7PHl Ho=

vebg (28 3a). NKAM101S T3 TRAILS WS o

S
e

A etA 9k Aol misl 56M) F7MARAEU NKAM101®Th
ayroz  TRAILY Ax md TdFS I/ A
NKAM125 (149.29 Z7b, 126 (105.39 Z=7b), 127 (109.84)
S7hl Fe® yERHtH(Zd 3b). o] A¥dE 3 NKAMIZ5,

126, 127¢] NKAMI101Xtt &3A OS2 death ligands® X4

27



Relative MFI ratio

20

13

18

14

12

10

.ull, .|||I||.|I||I||I1“|

NT 101 102 102 104 105 108 107 108 109 110 111 112 113 114 115 116 117 118 118 120 121 122 123 124 125 126 127
NEAMs

28



180

140

120

100

30

60

Relative MFI ratio

40

20

. T.,_L_?___LL_T-__I,J__.___..,J_,LJ_,I_.J_.;._

NT 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 11& 118 120 121 122 128 124 125 126 127
NEAMs

a3 3. NKAM A g 238 death ligands® 3= M3} (a) FasLet (b)
TRAILS flow cytometry ZA¥E histogram (] 1%H)3 relative MFI

ratio (o}e] o128 =) 2 e
29
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gt 54e glele Ades Fdselt Aw AN o AlEF
HeLa Al3Ee] NK A28 @45 53k NKAM (NKAM101, 104,
110, 113, 114, 116, 117, 118, 121, 123, 125, 126, 127) 5 «M
EEE 8 A BF A A F AxTE FOoWA ek
lactate dehydrogenase (LDH)2] <& =7%3ste] NKAMe| 2]3k
HelLa A3 &&= Felstgdet. 7 A3 5 ¢ M 559 NKAMS
HeLa Ao &3l A9 fHEdskA e s I8

AR (1Y 6a). o] AyYE FIH 5 M FE NKAMZ
ki

wF NKAMOl g% el 4% thehackd Aze W]
224 FREAZ 0]§¥ F 9/l WE NKAM AA
AYAE CE AEEHE Gl AL St el

2l d PBMCoOl 5 ¢ M 552 NKAM (NKAM101, 104, 110, 113,

-1¥
N

114, 116, 117, 118, 121, 123, 125, 126, 127)= 8 A7+ Egl
Agst & A¥7F FOWA  EH]sl=  lactate dehydrogenase

(LDH) o] k& Z743sto] NKAMel 3 PBMCS| &3&l& Elsialtt.

37



1 A3 NKAM Aol &l PBMCS &37F A2

38



(a)

Feytotoxicity

(b)

Seytotoxicity

40

35

30

25

20

I5
10

40

35

30

25

20

15

10

138 6. NKAMY]

NKAMS 8 A7+

RA S

o

bl

A

118 121 123 125 126 127

4101 104 110 11% 114 11e 117
NEAMs
-—-=-—|—-=-—.—'-"—.—u. T T e T o
101 104 110 112 114 11e 117 118 121 123 125 126 127
NEAMs
AEEA. (a) Hela AlX$ (b) PBMCol 5 M 5E2
At & {FrE= Axze &35 LDH assays &3l

39



7. NKAM A& 9§ NK AXe RFA X i AESEA W3}

A F7kA AE EHe NCR¥ death ligands, granzyme B,

tlo

perforin® W&l glol Fogia NKAMIO1 (Go6983) KH.th
ayAo® NK AHXE A7 AESAHS S7HAZE Fo=

A= AMZ 242 NKAM125, 126, 127 o] A7} NKAMS

[

H3 g AT AF7AE AdE AlgoR sto AAR olE
NKAM Aol <& @A4sd NK Az ZAAZ o
AE=7dol NKAM101S  Ags Aol vl F7kskeA
ol ual A Th NK Ao NKAM101¥% 26%7F2 NKAM %
O #Z3F 7P Hold Aew VidiEs NKAMI27S Agd &
EAAESE A wFste]  mAAMES] AEAE deph S
FTEHEZFE JAM test® S8l &la] Hokth 1 A3 obfzlE

A stA] &2 NK AEe] 3] NKAMI101S AH#g NK AEe]

ofr

EAAE ATA fEsdel FhEe A & Yotk =W

o|\

NKAM127S 83 NK A¥° 79 NKAM101S A g3t 359

wg  EHAL AZA A

olr

go] ¢ I7ES gJ¥ F
AATHIZH 7). NKAM1013} 1279 23 Az EA e Z7F dAe
HepG2, Hep3B, Hel.a Al 72 ZAAMIE AL RE 9o A

A3 Uelt o] A3E Fd] NKAM127 A&l 28] NCR¥}

40



X
=

3=
-

7Fe NK Al

=
o

ur o)

death ligands<]

28

NKAM101 Xt}

=
=

A}

Ava
S I

Al

FXS

0

o%

41



60

50
40

30

20

N I I I I

o .. N - |
NT ‘

101 ‘ 127 NT ‘ 101 ‘ 127 NT ‘ 101 ‘ 127

“%hapoptosis

HepsB HepGz Hela

78 7. NKAMel 938 @438 NK M¥Ee AXEA W, NKAMI1013}

1275 A3 NK AES %7 UAE(Hep3B, HepG2, HelLa)ol th3t

MAESFE JAM tests Fall sttt (NK MxEet &AM xS Hl& =

3:1)

42
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Abstract

NK cell activating molecules (NKAMs) which enhance
the natural cytotoxicity of human NK cells

So Young Kim

Department of Medical Science
The Graduate School, Yonser University

(Directed by Professor Jongsun Kim)

Natural Killer (NK) cells are important effectors of the
Innate iImmune response against tumor cells and virus—
infected cells. Natural cytotoxicity receptors (NCRs) are the
major receptors involved in NK cytotoxicity. NK cells induce
tumor cell death by perforin and granzyme B release. Death
ligands such as TRAIL and FasL also play an essential role in
NK cell mediated apoptotic cell death of tumors. Recently, we
discovered that a NK cell activating molecule (NKAM101;
G06983) increased the surface expression of NCRs and
death ligands. Consequently NKAMI101 enhanced the NK cell

cytotoxicity against tumor cells. To find more effective NK

70



cell activating molecules (NKAMs), we synthesized a series
of 27 NKAM derivatives and measured their NK cell
activating property. We found that the NKAM125, 126 and
127 are more effective than NKAM101 among 27 derivatives.
These NKAMs effectively and rapidly up—regulated the
surface expression of NCRs on human primary NK cells. The
surface expression of death ligands was also up—regulated
by treatment of NKAMs. However, intracellular production of
granzyme B and perforin was not up—regulated by treatment
of NKAMs. Furthermore NKAMI127 enhanced the NK cell
cytotoxicity against tumors and the effect of NKAM127 was
greater than that of NKAMI101l. Additionally, we
demonstrated that NKAMs increased gene expression of
NCRs. However, the gene expressions of granzyme B,
perforin and death ligands were not significantly increased by
NKAM treatment. Moreover the surface expression of NCRs
and death ligands was down—regulated by treatment of

protein transport inhibitor, Golgistop. This result
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demonstrated that NKAMs might participate in the protein

transport activity of golgi complex.

Key Words : NK cell, NCR, death ligand, granzyme B,

perforin, cytotoxicity, cancer cell
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