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TRAIL-R1 o] Eo]4d<& Zt=

AR FEE A AT dAX 239 44 #1

E-& : Tumor necrosis facter-related apoptosis-inducigand (TRAIL) < TNF ligand
superfamily?] T Yolth 84 TRAILS] 74 DR42} DR59} ZAgshe] t}heksk
A E AEFAHS 7EE T obg BAAZAAME AEFAHl Hol & A
BARA el =4 BAAE L Ak Ed TRAILY AR S 7HA = GAE
o] AF e FEAY BAMI AL T 5 Agsigls wW AFAENA Hoju
AEE4S 7H F dve BEiso] ExHUTE 22y 84 TRAILY 3¢
Aol hepatocytel Al AlE=4dS dod = gl E ofyzk TRAILC ARAE=
T dAE B3 Bad v vk mEbA FHZols HE dijte® TRAILS
death <8721 TRAIL-R1 (DR4) =& TRAIL-R2 (DR5)E targetc. = 3 Ao
o] thefek S AxS4de 7HItE Halso] oy o5 i
2 mouse Aotk EQl AEAFHAAE QIZE A library=FH TRAIL-R1
(DR4)e] gt So]Zgql <1zt & <ZA(DR4-4)= Fab FEHZ phage-display
technology?] *HH & o] &3 THE ®F gtk mels E2 DR4-4 Falwl H4&
THstL o A58 FAEAC] Tt ATetaA skith. g DR4-4 Falbt

MARA 2Ate] B AR Gl el E ATakaA s,

Ag 2 Y . JobA gendl FH7F EFHA 2> DR4-4 Fats



nonsuppressor  strain 1 TOP10F°llA =@ A71 3 Ni-NTA 34

ARvETYRYE o] L&dte] ARG HAAE DR4-4 FalE SDS-PAGE}

r°l'
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te Aol ALgE9Th Peld DR44 Fal:
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dlo

immunoblotting> =3l

x2

1 oFR shAlEer QA ol A <]

ol

ELISAZ B3 A3 S

of\
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MESAELE MTT assay #5F o}y Z} Annexin-V/Pl staings &3 flow cytometry
4], DNA fragmentationit?] &< Sl 5953t Caspased &4 =+ pan-

caspase inhibitce <& Z-VAD A 2] 2} Apo-ONE caspase 3/7 assay Kifl2]il

caspase-8 PARP?] At immunoblotting® F3ll #5353t DR4-4 FabZ

e

FEEE A3

l-Ll

=74 714 S35 dotrr] sl ortA e EdHe] AxF
Jurkat FADD deficient cell line, Jurkat JNK-domimamegative (DN), Jurkat c-Jun-DN,
Jurkat IkB-DN& o] 83}3lom PI3KS] HAAI] WMS AHEstY AEXSAE
o Akl 22lal Catel &S &olir] 938 intracellular C&" chelatoR]
BAPTAIAM S A AHg sl MESAH S vl 23519 2™ mitochondrial membrane
potentiale: =74 3}7] ¢l&l DR4-4 Fate #23 T3 5,5'6,6-tetrachloro-1,1',3,3'™
tetraethylbenzimid azolylcarbocyaninéodide (JC-1& AF23l9] staininggt th<
FACSE A& &}%lth 57} DR4-4 Fake # 23k Hela Aol 4 ©] mitochondriz]
FeiAsE A&7l 98 @}k mitochondri®@ AT $- confocal &M 7E=
o] gato] #Fslth T BFAYEHAE HSst7] A WAHAEALYE SA

A8 sl Al EF22 Annexin-V/PIl staing: 531 flow cytometry> 2 #2435} T,

2 7} : DR4-4 Fab} &4 TRAIL-R1(DRAY] Eojdo g ZAgsty o &

ToA TRAILY WAL Holx= ShAE ol olugl AL Holx AAX



e AxsAs B v BAAZAE MEZEE HolX LUtk TRAILF
TF2 7] pan caspase-inhibitdh Z-VAD EA|Alo% ME=AE H9oH caspase-3
o] 243 PARPY] Hehg #AFAHA okort wlg =2 AIE (54x3h)el ofF
oksl A BZH At wiebs] DR4-4 Fall ¢ FE caspasdl SHHOE AXE
AL fatditta AZE oY T EA X DR4-4 Fais c-Jun-dominant negative

(DN), JNK-DN, E£+= FADD-deficient Jurkat cell line| = N¥E5A4E F23

e

™, PI3KE] A Al wortmannin (WM} intracellular C&" chelatof! BAPTA/AM ]|
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Tumor necrosis factor (TNF)-related apoptosis-imdgcligand (TRAILX type 1T
trans-membrane proteth® TNF superfamily] T4 % o]t} TNF family membe#} v}
ZH7FA] & TRAIL H3+ target M| 3E o] &9 233} homotrime o] FA =
ot Aa7h4 €27 TRAIL &A= TRAIL-R1/DR4, TRAIL-R2/DR5, TRAIL-
R3/DcR1, TRAIL-R4/DcR2, osteoprotegerin (OPGY}. DR49 DR52] 749 M3 Z|
do] death domain (DB¥ 7FAaL A= ZAo] SFHo|t}. weta] TRAILO] A2
DR4 =& DR5% Zd34l ™ homotrimers: ©]FA % 1 death domaitil
adaptor #%}¢] Fas-associated death domain (FABP)caspase-8] Z &34 & o
death-inducing signal complex (DISE) 3/ stAl €t} Mitochondria pathwai 71 4|
A %= Type 1 AIXES] ¢ caspase8 Aol 2P O 7 caspase-3,-6,F 7
2 effector caspas® A4S FE5H4 Ha A= AFEAERZ 7hA 3o} (extrinsic
pathway). t}2 A|3E 9] type 7d-F (type II) mitochondria pathwag 53| 23S g
FA 71 A Aot 244385 caspase<d <3l Z# % Bid7}F mitochondrig F-E
cytochrome-c(cyt-cF Smac/DIABLOS Alxd = W=stA st Axdz w=4d
cyt-c Apaf-13} caspased Z3slo] apoptosom& FAJsHAl Hi HFTHo=R

caspase-¥& A8 A MEATES FESHA "t (intrinsic pathway). DR#F DR5

o= TFEA] DeR19] 74§ &% e death domai 7FA il 913, DcR20|] 79
death domaif: 74131 AR ot AMETAME S fFdtA] Xty F84 FEA=
&2 2 osteoprotegerifEdt Al FALE S Do 7)x] E3hrial d# A ok



TRALZE FEY¥+= MEAEE<Q Caspasel &4 1+ o2} NF«B, c-JUN N-
terminal protein kinase (JNK)/p38 mitogen-activafdtein kinase (MAPK), PI3K/AKY
28E FEdE BaEo]

Q% Alx7]eol Holstr
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(@]
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flo
=,
el
ox
rh
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rlo

A7kgk Axe] A AxAUe Ca’e H2 FEE(~1nmol/L), A2 7] dol A=
F2 FEE (~1mmol/L) FAH L At wWEA AE W CdTY sE7 Ed S
o]FA HWA AMIETANG AEAAFH TS AEe AFerrt drh. 59
mitochondria Y& Ca™9] &%=7} =o}d 79 permeability transition pore (PTR)
A sle] mitochondri2] membrane potenti& = oj=2]™ cytochrome &} &<

=
A7 H=354 5o mitochondrids FE5E MEAIES do7]A H

2= A

B

c}.

Solublegt recombinant TRAIL] 7% in vitro oA Tt hA|xz o] ME =
o TEIAT AFME] B AlEZEFAH A oA FLAZEA 9 74
o] oJgl Aee Ea =99 ul 2} (Ashkenazis, 1999). =3+ TRAILY} o7
e FEAE 5 AZsAY Al AN © I g9 g AAE A
S o7 4¥9S a8 =9E H7) 9ltd (Ashkenazis, 1999; Keanes, 1999).

stA RE okA| Lo A decoy &<l DcR1 , DcR2] =& W& o]} Bel-2 family

< AFEAREE 9Al s BelxLiBel-29] L, caspased BAH L2 st

¢

C-FLIP 22 I3 TRAILE FEHE 3o A4S 7Hrks 3o A2

0]
PR

+

B3 v} 9l T3 hepatocytél T2 AGAEN MEAES FET

r|r

Aol ZHHAn 9t} (Lawrence D%, 2001; Mori E 5, 2004).
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I. Az 2 93

A. 217} 99 DR4-4 Fab?] AJAF 2 A A

1. DR4-4 Fal®] DNAE TOP1OF AlX=Z & W3
23]4 DR4-4 FalE 23dA7]7] 9l& DR4-4 phage Fab closé DNAZ
nonsuppressor competent TOP10®3E (Invitrogen Co, new Zealand) €52 W<

o] -&3to] MPAZATE 50 ule] TOP10F Al ¥ <] 10 ng?] DR4-4 Fal] DNAZS 42

5 AL 307 AT T 42C oA 1EoA 1E 30 o 474 =

=R

filo
[-'_{

2 Aol 28 FoF WX 5t AlZo] 500 ul] SB (10% MOPS, 20% Yeast
extract, 30% Tryptone, pH 7.0 A& Yol ¥ 37CelA 230 rpn?] SE2 1 A
b Fob  mlFElSdt. vl k-2 ampicilin (50 ug/ml), tetracycline (20 ug/ml) £19)
+ LB agar (1% tryptone, 0.5% yeast, 1% NacCl, 1.5%rpaglate] = 23}31 37C ol 4|

12-16:13F 52k W53t

2. IPTG a7 &2 A4

1 mM IPTG’} ¥3te LB agar platé} 13 %] 252 LB agar platel] #is =24

i

40~-50 A E FZAZ HAA 37ColA 12~1607F Tt 9Le 3, IPTG}

52

¥ 7 F2 plateel ARk AFehs F2URRS ARSI



37Col A 230 rpne]

periplasmic extrag &z
£ carbenicillin (50 ug/mi}
2

1;% =]

< platel A5 =g ZF2ZYE  carbenicillin (50 ug/mb}
o
A3 i

&
IPTG7} E g5
s

2 12~168 % Eot
wj 7-A] B <F

&
r>~1

E& Aol A 0.3~0.51 2
Collr 87 k&

o
A

3. &34 Fabod
ks %
tetracycline (20 ug/mpl #7F€ 10 mie] SBEjAo] HE 3 &
HjFatolnt. wid
tetracycline (20 ug/mpl 714 1 L9 SBujA| o] HF3ske] 37ColA 230 rpn]
<, 0.5 mMe] IPTG2} 50 mMe] sucrose
A= 12,000 rpne-Z 20%-37F
He o83t

£ FaL 25
A EEg & AsaAe ¥
of FE3 T FEUHeEE Y44
0.5 mM EDTA, 0.5 M sucros& ©|&3to] A Z=
>, 4 mie] TES buffer , 0.5 mM] PMSF &£3& 95 4
WX 819i Tk 12,000 rpmll Al 20 #3F A4 sk 3 Rk
4. &34 Fabe] A A
Ao AS5aS AgtAZ=A 100 mEF 4L F, 12,000 rpm
A5 ATS 28 the 045 um oA E o] &3}
= H6 (6 histidine¥} Ni o]0 F3AdS o]
A= 1599tk Ni-NTA agarose
SHTE & AEs ts
s =9 5o

oA 20 #7+ A
o] 73} 91T}, Phagmid # E o
5 o] g3}

;M
SERREFUSETE
%

o]
s
(QlAgen)E columrel] 2 ml

packing - -, 20 ml]

S o]
20 mie] 2% 93 9(50 mM NaH,PO; (pH 8.0), 300 mM NaCi$-

Aol & A2 shel FUh o3t 9 Fabt Tgd
2o Ex7} 22U 20mle] A1E =9 (50 mM NaH,PO, (pH 8.0), 300 mM NaCl

HA T Al

NEE

5



5 mM imidazoler S Fo] H|EolA o2 Agd A A3 & v, 20 ml]
A A A=A (50 mM NaH,PO, (pH 8.0), 300 mM NaCl, 250 mM imidazofg) =& =+
o] Fab A fractions LATE olFHA Ao fractione centriprep (YM-30,
Millipore) & ©] &3t 1 m7tAl %%3% 5 imidazoled £ 321 A17]7] 98] 20 ml
o] PBSE ©]&3to] tAl 1 mHA HFAIZ . 559 sampleé 10 %  glyceroft
0.05% sodium azideé # 7}t ¥ 0.22 um A HA & FIHA|ZF o -80Co| H A3}

o Abgateirh.

5. SDS-PAGE} immunoblotting

A9 Wl 42 =3 dojF FabS Bradford 2 o]g3dlo] 322 =33 v
10 ugel A1EE 5x AlE F o 4ol 96T oA 3-5 37+ 71¥€3 F size
marker (genepi@k 2] 12 % SDS gefl <] ©7] 9528 H coomassie brilliant blue
G-2500. 2 A3 TE Immunoblot 1 uge] AlB = 5x A& o] 410 96T
o A 38~5 #-7F 7}<E3 T size marke?t o] 12% SDS gellAd A7) A5 H
PVDF (Polyvynylidine Fluoride membrane, Milipore, SW) membran& ©]-&3}4

transfeB} 21 TF. TransfeBl membran€& 5% non-fat dried milk} F7Fd TNE-T

(10mM Tris-HCI pH 7.5, 100mM NaCl, 0.1 mM EDTA, 04 Tween-203] 1 A]3F &<t

Atk z2E]a TNE-TE A& 3 ¥ ECL (GE Healthcare, UK} AF&3to] & kg

AlZ1 o5 X-ray filmoll 2331l o



B. ELISAE ©]43 DR4-4 Fabe] F92%E &4

96 well plate] Loz 2»d 5 ug/mie] DR4 (Strathman} DR5 (Strathmanrg
4T~ 12~1607H5<t ZHFa 300 ul] PBSE 3 AlH3 ¥ 5% Albumin,
Bovine (BSA, amresca} A -2o|A] 2A7F &<t blockingstSith. 300 ul] PBSE 1
H A3 3 periplamic extracek &= 'HE 34 5lo] 37T A 2A17F &2 HEGA]
7131 300 ul] PBS-T= 3 A& 3% 3 anti-human IgG-biotin (Pharminge®) 2 o]
A IAIZE Eeb wESAATE 300 uP] PBS-TE 581 A3l streptavidin-AP
(Pharmingeng & 20A] 1A]7F &<F WhE-A| 71 T, 300 uk] PBS-T= 39H A %3}

3l 213k

it

AAE7] & 300 ule] TBS-T= gHH T Al A s 531tk AP substrate
Q1 4-Nitrophenyl phosphate disodium salt hexahydr@igma)s: 1 mg/mk] ===

buffere] ¢l F WHEAIR] Th5- 405nmlA] A PR R ] o] ATt

C. €34 DR4-4 Fabd] A=A E4

BE YAIEFTE= ATCCOA FAsFA ST Jurkat: AFHe] T cell leukemia, HL60
= AFE9] myeloid leukemia, HCT11& A}sk2] colon carcinoma, LN CaP prostate
cancer, HeL& A}#°] cervix adenocarcinoma, L929 7 ©] fibrosarcoma, Molt-4 A}
&l T cell leukemi@| Tl A 3ZF(Jurkat, HL60, LN CaP} RPMI(Rosewell Park
memorial Institue)-1640 (GIBCO) supplemented with%d FBS (Fetal bovine serum,
GIBCO) 12]3L 1% PS (Penicillin streptomycin, GIBC?) ¥ 3¥ mediaz ¥l &5}
t}. hA E(HCT116, L929, Helas- DMEM(Dulbecco’s Modified eagle’s Medium,

7



GIBCO) supplemented with 10% FBS]Z]3L 1% PS} X H mediaz Wl F5FS T

A4 A 3 F(Molt-4)2> RPMI-1640 supplemented with 20% FBS,2] 11 1% PS} ¥~ &4

—

mediaZ Bl 3FI T M ET HUVAC cloneticoll Al T4 3kslom AlE
umbilical vein endothelial cell line 2 EGM-2 medial A #jFstavh. AT
SF-T3& Al9] fibroblastlA] €2 AL primary culturé 21 ° % RPMI-1640
supplemented with 10% FBS12]31 1% PS medig& CCD-986SK= ATCCOlA T+
319l o ALgho] fibroblast]™ IMDM(Iscove’s Modified Dulbecco’s Mediung). = 4l

sttt AlEE 37T, 10% CQ 9] incubatorll A 2] AlZA T,

2. MTT assay

SuspensionAl| £2] ¢ 96 well plate]l 1 X 10° A== 53 3 DR4-4 Fab

22 rhTRAIL(Recombinant Human TRAIL, Koma biotech Ing: 2 & TAIE =

=9 AZrEE A els] F2a Adhesion Al £ 749 96 well platel] 3~6 X 16
AEE E573 F 12-16M3F A= kF3t GAE 713 F medias uA F

T} DR4-4 Fab52 rhTRAILS A3l EAE = AlE=E Hs] +
21T}, 3-(4,5-dimethythiazol-2-yl)-2,5-(3-diphenyl teta@ium bromide) (MTT, sigmad- ¥
0.5 mg/m& 3A1ZF &<k REZAIZL th3- Dimethyl sulfoxide(DMSO, sigma} LA

3721tk 130 rpn?ll A 5% shakingll = ¥ Assoes] A1 H o1 FUTh

3. Annesin-V% PI staing
6 well plate] Jurkat 1 X 16 A|¥£E FF3+ 3 DR4-4 Fab32 rhTRAILS 4

o] ZAH w29 AHE R AHgs] Ftk 28]la Annexin V-FITC Apoptosis



Detection Kit | (BD Pharmingen, San Diegd) ©| &3} 218} t}. 1500 rpnl| 4] 5

T T8 AAEHE st AEE FEF ts RPMI mediaz Al H 3 ot PBS

fru
r°l'

W oo AlHskglth 500 uk] FACS A% 4E & o]&ate] AxEE & Fo
+ TS 2 ¥ 100uE 5 mie] FACS 4 HFHo| A th 5 ule] annexin-\2} 5 ul
°] PI (Phamingerd Y1l o] 5% AEHZ 220 A 155 %< Wx3512 T} 400 ul
o] FACS A% &59& ¢k tg #Hl= flow cytometer (FACSVantage, BD

Biosciencelz #41% 3}3ith

D.DNA A% 4¥

6-well platedl] Jurkat 1 X 10 A|¥£E 253 & DR4-4 Fab (1 ug/m¥ 1247+ =&
rhTRAIL(0.5 ug/ml)e 4A1ZHE<et A2l F3ich 213 ths Apopladder EX' kit
(TaKaRa)x o] &5t EA513I ) Celle:  harvestdr ¥ ulg] 274 &% PBS
2 A1g3te] AlF3 oS 1 mie] PBSE cell> & Zo] F9] 1.5 ml 2] micro tube
of &3 F doA 1600 ¢4 5 &3+ A4 F ek S A Wl pellets
ZolZE L kite] Eol9E= 100 ul] lysis buffee A7Fs = 10% < vortexing

g o 1100 gl A 524 e Frh FSAES

o

= 1.5 ml 9 micro tubel
&tk tA] Folol & pellets: Eo Th kite]l £¢]91& 100ulf] lysis buffers

ol
ob

713 3 10% 5¢F vortexing @F tFS 1100 @l A 557 QA EE sic) AF

of\

S A9 %7 1.5 ml 9 micro tubell &7 HalE the kito] E013E 20 uld]
10% SD®} 20 ul] Fa AE HElE the 56ClA M3t 53k A 85t
Kitel £°191= 20 ul &4 BE dalF the 37ClA AEE A2t
Kitel E012l= 130 uk] precipitangt 950 ule] ethano 4]o1F th3 -20T ol A
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12~16A17H50F W&t 5Col A 12000 goll A 158 FoF d4Ee 3 v
B5NE Wi 80% ethanole H7Fg & 12000 golA 168 &<t 44 E2
ato] ASde Wil pelletd @@t} 15ul] TE buffer (10mM Tris-Cl (pH
8.0), ImM EDTA)°] =¢ v} 6X loading buffer2 #7138k tF2 1% agarose

o 4] loading 3t}

E. caspase-activity 3

1. Apo-ONE Homogeneous caspase 3/&xkit] &3t caspase3/&Ad = A

96-well opaque white plat® Jurkat 1 X 16 4|2 £F3F 3 DR4-4 Fab (2 ug/ml) ,
rhTRAIL(0.1 ug/me Aol A7t EE A8 FUtE. Apo-ONE Homogeneous
caspase 3/7 kit (Promegd) =] 1= substrat& 100 X buffep] 1X=Z 3] 3le] F
U= 3 well 3 100 u¥ = #sto] AT A=A 300~500rpne-= =59 &

o}2- 480nm/530nm¥} gkoll Al 30% Ao = elo] FiT)

2. caspaseq A FF<9 PARP (poly-ADP ridose polymerase}l &3z 9

ot

immuno blotting
6-well palted] Jurkat 1 X 10 A|E£E 538 ¥ DR4-4 Fab 2 ugirdk 2ol %

AlE AP R AP AT AR =5k § 1500 rpnell A 3% 7F A4

i
= A

w25t AEE JhEekslal PBSE Al SEITE 2X Laemmli's sample
buffer (125mM Tris-HCI ( pH 6.8), 4% SDS, 20% glyak 0.004% bromophenol blug)
AEE lysisAlZ1 & 97CoA 5&37F 7FEste] 12% SDS gefl A d79 5=
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st T immunoblote 33513t PVDF(Polyvynylidine Fluoride membrane,
Milipore, USA)= transfer gk ¥ blocking & 1<l 5% non-fat dried milk in TNE-&
1A 7HEQF  blockingsl i th  Blockinge]l €% ¥ rabbit anti-caspase-3 antibody
(stressger} rabbit anti-PARP antibody (cell signaling), mouseti-3-antin antibody
(sigma)s 1% non-fat dried milk in TNE-#| 3]4]3}o] 4TCoA 12~168 &<t HE
SAZAT v TNE-TZ 3¥ AlE 3 th3 rabbit-anti-lgG-HRP (Sigma), mouse-
anti-lgG—HRP (Phaminge® 2204 147 %<t ¥k$-A]71 & TNE-TE 3H A

43511 ECL 8% ol §olo] BN S A1 o

oo

X-ray DEol 73338t

F. DR4-4 Fab2 x5+ AlESAo|Ae FADD, JNK, JUN, I-kB, PI3K<] <

F £4

1. DR4-4 Fal® FE5H+ AN EZEA 0|42 FADDY <A
Jurkat A1 £ 9] wild typer} Jurkat] FADD7} 2349 A£=E 1 X 100 538 5
DR4-4 Fab =< rhTRAILS 2 do] FAH FE=2 487 7Hs<t Agd & v

MTT assaygs %3 H|al &5},

2. DR4-4 FalE 2%+ A FEEAoA el INK, c-JUN, I-kB3 3F &4
A% AFAA WEO] L& Jurkar] =3®Wolel  Jurkat INK-dominant

negative(DN), Jurkat c-JUN-dominant negative(DNixkat I-kB-dominant negative(DNJ

b

£ Al AHgadnh Aol AFEHT] Aol Ed¥olds &t INK-
DN DNAS®] 7% FLAGE taggingle] transductios}Slil IkB-DN<9} c-JUN-DNe]

11



DNAZ°] -9 HAE tagginglte] transductios}$ith. mekA] anti-FLAGS} anti-HAS

A g AH&ste] AHE transduction] = A=A 2lekgint. g<leo] | Jurkat INK-
dominant negative(DN), Jurkat c-JUN-dominant negdD®N), Jurkat I-kB-dominant
negative( DN} =2 1 X 10" 53 & DR4-4 Fals 2 do] EAIE FEZ 4873

Zot s = 2 MTT assag 3 Hlm 22519 ok

3. DR4-4 Fal FrE¥ & A5 42] PI3Ke] FF 4

Jurkat /=5 1 X 1F #53 & DR4-4 Fab (lugmh=S @= Agd 183
PI3Ke] A4 2 <# X wortmannin (Sigmay s E=EE 302 ok A Agstw

DR4-4 Fab (lug/imE Ak 52 AXESAHS Annexin-V/PI staining 53+

G. DR4-4 Fab Al £ 540X 9] Ca™ ¥F &4

Jurkat Al ¥ 1 X 10 £F3% ¥ DR4-4 Fab (lugm)=S ©= g 1E7}
intracellular C&" chelatoz & %! 1,2-bis(o-aminophenoxy)ethane-N,N,N’,N'tetraacetic
acid/tetra(acetoxymethyl)ester (BAPTA/AM, Signfa)s=H & 30% H<F A 2 s)

I DR4-4 Fab (lLug/mE =23 529 M¥E=4S Annexin-V/PI staining: &3St

FACSZ ] &Astoirt.

H.DR4-4 Fab M| E5AJ9]A 2] mitochondrial membrane potential 3
Jurkat A| £ 2 1 X 10 £5F3F 3 DR4-4 Fab (lug/m)E AIZFtiE 2 223kt

1500 rpn#ll A 5% F AR E st AEXE 723k ot RPMI medid& Al 3



3 8 PBSE 3 o] MAsQPch AEE 1 mLe] PBSE T EoFE Ule
5,5',6,6'-tetrachloro-1,1',3,3'-tetraethylbenziraimblylcarbocyaninéodide (JC-1, invitrogen
molecular probe) 10ug/rdt 37Col A o7& JEHlZ 1587F WX 313t PBS 1mi
& 1500 rpnl A 5E7F Al F S 1 mie] PB MEE & EojF the flow

cytometer (FACSVantage, BD Biosciense)®4] 5} 31 t}.

|. DR4-4 Fab A|EEXA )A€ mitochondria®] network W3} &
HeLa Al £Z 3 X 10 chemrer (nund)] 3+ t}g 1277190 oA 3 GAIE 7
5 mediaS WAl FU}. DR4-4 Fab 4 ug/md 24X 7F 2 E]3 & PBS 1mE

4 AHE] £ T 1 ml PBRI hoechst33342 (molecular probe, invitrogen) 20 wigm

e
B
(0

37Col A ofF& AH=ZE 2 "] 3}3L mitotracker (molecular probe, invitrogen)
2 1:1000 2.2 3|45} 37CA o] F2 HEHZ 1083 WA 3512t PBS 1 mE
% |

2 A # sl # T3 confocal & W]

J. DR4-4 Fael WAMA ZALE B AZ3e W a3 &4

6 well platell Jurkat 1 X 10 A|3£E EF3 & DR4-4 Fab (1 ug/mi§ A2l 35}
= T HEE 2GY9] AR S ALkt HA E 48A 3ol A Foll AEE
23k T RPMI medid2 A2 g 5 PBSE & © A1 383t} 500 uk] FACS
Y dTA= ol8dte] MEE F& Fo] & e L F 100us 5 ml®] FACS &
A FEO AT 5 ulf]l annexin-\2} 5 ul®] PI (Phamingerg Y il o7 JEHZ
2o A 158 Fet WA Eelrh 400 uPl FACS A% ¢35 9% dd thi uiE
flow cytometer (FACSVantage, BD Bioscienge)®4] 2 3191t}
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A. DR4-4 A Fabe] 3 AA 2 &l

B 2% AT A4 Y2 DR4-4 DNAS ©]83to] DR4-4 Fate AAHsHSI Il Ni-
NTA agarose (QIAgen)T 34 IAZrtE IS o] &3dte] HA AT AAH
DR4-4 Fa= Bradford -2 A183t0] #25 A% ¥, .10 ugl BAE DR4-4
FabE 12% SDS gefl 4] 171953 H coomassie brilliant blue G-250= A 3}%]
T} 3k 1 uge] DR4-4 FakE 12% SDS gell A 7] %3 ¥ PVDFZ transfer 3
% anti-human-lgG (Fab specific)-HRP ©]-83}4] 45 KD2| Fab ban& <H<135}3lth

(Fig. 1).
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ig. Q\ i g 4-4 Fa i lotting. The
DR4-4 Fa 3 assi 3 and detected with
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B. ELISAE 0]£3 DR4-4 Fab?] ¢A3E 24

JAE DR4-4 Fa} TRAIL-RL(DR4)Y] Eoldoz A3 & F YA Lolr

skt
Fhdoz A DR49} DR5E I Y3t DR4-4 Fal®] periplamic extract Control

% DR4-4 Fab DNAZ AW A7]A] % TOP10FA|EoA @2 periplasmic
extrac& 9HA|ZTF. DR4-4 Fal®] periplamic extrace 5 =H 2 3|4 35lo] W34
AE& ul TRAIL-R1(DR4YIA %t ODgro]l &7 S35 o] o5 oz DR4IR 2
5

g3th= A 21319 th DR4-4 Fall periplasmic extractd ¢4 ] ©ODglol 1.17}

=2zt

2L
o

1<l Wi TRAIL-R2(DR5KIA & 0.112 &9S AZsA &2

=

—

3} H]<=3F ZkS H.9lth E3 DR4-4 Fab periplasmic extradt 5% ©]&2Q A

T8e 2t (Fig. 2).
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Fig. 2. Direct binding ELISA for DR4-4 Fab in periplasmic extract. Ag’s(DR4 and DR5)
were coated at the concentration of 5 ug/ml at &T2f hr or 4C for overnight, and then
DR4-4 Fab periplasmic extracts or TOP10 F’ peripiasextracts were incubated at37

for 2hr with anti-human IgG-biotin.
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C. MTTE 0|43 AEEATEHEY

1. st T/ dAMlEol 2] DR4-4 Fal®l ME=4d5H

0)4

A E oA 2] DR4-4 Fal] AlXS5A5E S dolH 7] 93 TRAILY] 173 ¢F
A Z(HCT116 , HL60RF 12 =] & oAl ¥ (L929, Hela, Molt-4, LN CaP¥ A}-&-3}

o] Ads3lth HCT116 Al 9] 4% Fab?l sx=7F 7Hd %< (10 ug/ml) 70 %

iy

MESAAE BHYom HL60 Alxe] H-¢ 90 wt ¥& MESAES Btk FEsh
TRAILS] 718 &2 592 1 ug/mblM = AlX5A4S Ao Rolx ¢ktd 1929,
Hela, Molt-4, LN CaPA|¥2] 7J-$- DR4-4 Falyl os Al¥54-S HATH L929
AIEo] 79 Fab 10 ug/miflA] 40%°] AlEX54S BolA azrt 7 Ada
HelLa A9 7% 80%°] AlXE5AS HoA 7HE &37F =<2t Molt-4, LN CaP

AZ ] 79 10 ug/mP] DR4-4 Fas=ol 4 50%°] AlZE54S 1Bt) (Fig. 3).

2. Jurkat 4] oA 2] DR4-4 Fal®] Al X545

A AsAFANME Jurkat FAIEES TRAILS ®IZA Axo] wlz}l TRAIL-
sensitive cell line(JS-8, JS-2), TRAIL-resistanil dme(JR-T2)Z =3} t}. welA
DR4-4 Faly} Jurkat cell lingl] me} oj® G318 Ho|E=% #435}9 ). DR4-4 Fab 1
ug/miell &= JS-8,3S-2, IR-TZEF 60%°] 42 AlE5A5ES Hlon Tn &

= JR-T22] Agos 80%0) 3o AlE=AS 588 KA (Fig. 4).
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3. AAA| L) 4] DR4-4 Fal®] A EE5A4 5

G FAEONN E2S AESAS BAdS A= FEAE Aol

¢

= o® aHE Hole A dotry] A AYAEZE 7PN AFslth A3A
F2l HUVEC Al%9 7% DR4-4 Falpl 714 1552 10 ug/mz #2332 )
15% A= ME5AS Hrh T3 Skin fibroblast A1Z ¢l SF-T37 CCD-986SK

AZo)HE 1EE9 Fab (10 ug/mol M= Aol AZEAS Bolx 9kth (Fig.
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> BLNcaP > ELN caP
3 3
o o

0 0.12  0.37 1.1 3.3 10

TRAIL (ng/ml) DR4-4 Fab (ug/ml)

Fig. 3. Cytotoxic effects of DR4-4 Fab on variousancer cell lines.Cells (3 X 18 ~ 4 X

10%) were treated with indicated concentrations of TIRfor 24hr (A) or DR4-4 Fab for

48hr (B). Cell viability was measured by MTT assay.
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8

cell viability (%) >
_8. -

o 8 8§ 8 8

0 0.1 1 10 100
TRAIL (ng/ml)

O Jurkat
OJR-T2
Js-2
BJS-8

cell viability (%)

0.125 025 0.5
DR4-4 Fab (ug/mi)
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OJR-T2
§JS-2
BJS-8

Fig. 4. Cytotoxic effects of DR4-4 Fab on TRAIL-sesitive and —resistant Jurkat cancer

cell lines. JR and JS represent the Jurkat cell clones whighresistant and sensitive to

TRAIL, respectively. Cells (4 X #) were treated with indicated concentrations of TRA

for 24hr (A) or DR4-4 Fab for 48hr (B). Cell viaiyl was measured by MTT assay.

21



1007 6—eop —o o 100 ’—‘\0—‘\\’ mo
% 8o ® o ® 80
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Fig. 5. Cytotoxic effect of DR4-4 Fab on various nmal cell lines. HUVEC (1 X 1(P)

were treated with indicated concentrations of TRE&IL24hr (A) or DR4-4 Fab for 48hr (B)

or doxorubicin for 48hr (C). CCD-986SK cells (6 ¥3) (D) or SF-T3 cells (6 X 19) (E)

were treated with indicated concentrations of DRZa¥ for 48hr.
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D. DNA fragmentation ¥4]& o] 83} ApoptosisZQl

Membrane blebbing, chromatin condensation, apaptbtdy?] &4 ¥wrt olijz}
Apoptosi?] &7 F 9] 3l}el DNA7} 180bp~200bg ZH A A4 UEN}E DNA
fragmentatiorr T#slx} SFF TR Jurkat A3 rhTRAIL(0.5 ug/ml, 4&|7H)3}

DR4-4 Fab(1 ug/ml, 147HE A g]ste] Apopladder EX' kit o] &3l A3E°] DNA

i

FZ3 thS 1% agarose gl Al 1719 % S 3% 23} DNA ladderings #%

& 5 3USAT (Fig. 6).
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Fig. 6. DNA fragmentation assayJurkat cells (1 X 19 were treated with media alone(A)

or TRAIL (0.5 ug/ml) for 4hr (B) or DR4-4 Fab (Lungl) for 12hr (C).
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E. DR4-4 Fakll 93] =5+ cell deattel] A1 2] FADDE] <33k

TRAILS] 73 TRAIL F&A AgstA A F&AS] AEXE Aol A=
death domain (DD)] adaptor+#}Q] Fas-associated death domain (FABP)caspase-8
o] A&3}A % o] death-inducing signal complex (DISE) I &A Att. wabAa
DR4-4 Falz =% % cell deattlx] FADD7} §l& A% o &3E Ho|&=X
Yol mx} &}9ltt. mEkA] FADD-deficient JurkatM 3] TRAILZ} DR4-4 Fake

FEEE A Bk TRAILS 739 wild typed ] 0.1 ug/mbl A 70%2] A%

i
o,
o
fr

ol vk FADD-deficient JurkatAll3£2] 7d-%- 10% 1| THe] A X542 H
At} 8149k DR4-4 Fab (10 ug/mPl 74-% wild typed} =< o] T4 60%O]

Fol A

O>‘
H

548 ®Helt) (Fig. 7).

25



>
@

120 120
— 100 . 100
Z &
> 801 .2:807
@60* 360*
;40’ :40,
3 @

° 20t S sl

0

—&— Jurkat
& Jurkat FADD-/-

26



F. DR4-4 Fa?l] 9]3] f=5+= cell deattell 2] caspase] I

1. Annexin-V/PI '} o2 ol 7Z.VADo ©]% DR4-4 Fal] cell death?d k&4
TRAILE =5+ cell deatl?] 7% FE caspasdl o2 olete B His

o] B E A} wetA DR4-4 Fal F=% = AEEA 7]Z ol caspase] oE£%

o] e ol 7] 9& TRAILY DR4-4 FalE Jurkat Al o] A2 3l7] Aol pan
caspase inhibitge &7 Z-VAD (30 uM)E 30% < A ste] A EAfo] ojm
g 3Fo] Q=X annexin-\i} Pl staining.Z EA 520 TF TRAILS Jurkat A o]
0.1 ug/mi 66X 7+ A8e+S ul annexin-V. (+Y} 36.1R1 ¥iH Z-VADE =g 3t
252 7% annexin-V (+Y} 5.96°] 21T}, &A% DR4-4 Fal®] %%~ 1 ug/mi- 487
7+ A9 8t9 S wl annexin-V (+¥} 32.71 annexin-V/Pl (¥} 28.63 o]l ¥k Z-
VADE # 23 252 7Z-$ annexin-V (+Y} 32.25 annexin-V/PI (¥)} 20.56 ] it}

(Fig. 8).

2. Apo-1 assa§ & o caspase2E 574

thoFst Jurkat cell linell A TRAIL¥} DR4-4 Fake #2359 W caspasesi] =

i

SAATE Jurkat Al Eo] TRAILS AEsHE S A-¢ Algto] Aol ulz}
caspase| ZA L7} F7tsithrl 12413kl A o 208 A =o] F2 caspaseZ@A
|

B =S molX gThrh 2443k A% Silolakel YRS manh,

s H

e
o

Al zko]l Ao wel FadteE AeS Hol ¥ JR-T2 AlXE9

H
o

o
o

7

lo
ek

Jurkat Al Zo| DR4-4 Fale A2|etls 87 24M7HA= 719 245 HolA
RBTH7E 36A Ol TR 2E A el AlFFelA v =2 AIRE]L 54X 3E o
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dol A 6d] FEo] caspaseZA =t BEEH AT (Fig. 9).

3. Immunoblottings &3¢+ caspaseZ = 4]

Jurkat Al 3Eo] DR4-4 Fab 2ug/mi Az g % cell lysatee Lo caspase-3,
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