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N2E T4 #4719 A" dA A (nTRAF)S
F32] A3 dF

SERE!
AARAL H )

Tumor necrosis factor(F %23 AU, TNF)7}F 2719 $¢ 44§ fx3c
T80 glod F AP A Eo dis] AETFYNTE dovjs EXR LAY
V2% A&A AFe o8 TNFE =g, gulo)yzy ws, 223
el Ay e WALPA FursE GAHESE AT Aol wEHIYGY. =

3 TNFE vdE89 &4 Zi(non-insulin dependent diabetes mellitus)&z}
A Aede T HFHL FAANAY, AAAA L zAsE dos:
AEA e EFAsE Ao Busgdd”. ¥8 349 A9 A TNF7} ot
8] A=A J8A H(septic shock), &7] ¥A (organ failure), 13T Ag S
Qo) 7E P 283 M FolA E(fibroblast)ol Wi TNFe] Az &7
™ acute phase protein®] @Az FALY Po)H e E35%, angiogenesis FE
59 58 TNEF7F 239 A QAR $28F 98L = AL AP
oldl TNFel 9% FUxr9 FAAA 71548 S S0, Yeshaq £44
< HLR 3}7] Hstd TNF A&7 de] diste F83 w398 Hast gl
A58t

Tumor necrosis factore= F2 843" dAH TolA PJAHE cytokine2 &,
g JEHA A}E LI AU WSR2 & dFEHEI) 5, 292
7%, A7, AESAST 292 Fnpelgdas 5L 2432 Y. INF
el 2JF ol2j g chFd kS-S M Xl EANE F£8719 TNFe A5z 44
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ols dojdet’”. WA EA=Po] ok55kDa (TNFR-1)3 A3} 75 kDa (TNFR-2)
q 279 HZ d& FF7F TNF #8771 EAsn] o]& #8719 TNF H-g
B3 ASAGHE SYPAYe] L, £F o5 87171 e 84
QA HNE $87-50] agonist $HME A&} AFH Y}, TNFR-1& A
EEAC g AEzAD S FE viAse, AXFH A 7el o stA 9
TNF #4& w375 Fd. TNFR-2¢] 2§ A3H2L 474 HTdA
R, FANESG HAF MEFH T AEFY CT6Y F4& 3419
'Y Qzke) YFAME (mononuclear cel)®] TNF-9&XH ZAut$o 5 Fof3
P =3 TNF-R2: granulocyte / macrophage colony-stimulating factor
(GM-CSF)& #539'%, 27)e] z8344¢ A8},

ol§ ¥7/Mel TNF &7+ 3ue] Add TNF F47] superfamily®] 744
22, AAA o] familydlt TNFR-RP, CD30, CD40, NGFR, TNFR-1,
TNFR-2, PV-T2, PV-A53R, 4-1BB, 0X40, Fas 1&g 3 CD27 5 &F 127
7 A AP, o familydl 3t $8715 BF A X9 R SojsA
¥.x] = cysteine-rich domain$ 743832 glc}. o} 23 o]lF 447]9 liganddl
25 = cytokinex YA} TNF-related cytokine ligand®] familyE ¥ A3z
A3, FA7A=x TNFa, LTa, LTB, FasL, CD40L, CD30L, CD27L 1=
4-1BBL 53 22 8/ 7440 &AA g7,

TNF 487 superfamily®] A3ZAEL 7] 48&7d siIH = ligand’}
trimer?) ¥ Agste AXNAGF?P, »87)e] T domain®] BFM FA
o] XY AsAGAR FAqst= AAE ARNAF7] AT 3L A epitope
o) FAL FEIE Aol LAY v 2 B second messenger system
°o] TNF9 AZAded Fqsic Aoz gFR G, oA AR F47)d ojH@
EAo] AP+ A+ AA 432 d+= AAolth. TNF receptor superfamily
of slgss HT FE7IE o] F AMY HEAYW R ol FAHNE R
A7 47) WE o) EL AE 8 ¥4 AT FZs g& Helw?, A9z
£t TNFR-13 FAS #8719 MEAq 299 o)t wjde] k7o) {241 0)
ded, o] ¥97 *¥F 474 93 wWAslE apoptosis(programmed cell
death)d MEAAAA L 7IA%E A22 AR, TNF 447 superfamily
o] MEAdel oy ZujR 4 97t d& AT LASA g, G @
AFAE A0 g Aeg RIFYpl®,

@A TNF 2 o]} ™ cytokined] F&e] =« F8&7]9 4 F A2y
AZAG 7184 A AL siZHojof & FA=2 dol At FZ9] Rothe &
(1994)”'& yeast two hybrid system3® glutathione S transferase
(GST)-TNFR-2 IC (intracellular domain) &3 9% 3 & o] &3« TNFR-2%
A3AFHE T dR9ALE E=29&9d. F, TNF receptor associated
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Ho

factor 13 2¢]t} (TRAF-1, TRAF-2). £8, Hu $(1994)*'& CD403%} 2%
3+ TRAF-3& 224935, ofF 99de 532 7184 Hdr|d BEH
TRAF domain” °¢] £A3l3, o] ¥¢7F TNFRY intracellular domain®} 23§
st TNF #4719 Azdde HFA3ctr ik € A@N4 S Expression
sequence tag(EST)E ¢]&3to 7184 wwr)o] “TRAF domain” & 733 A
2E dAg F2Ysl olo] 5AL #az s,

I AdA s vy
1. nTRAFY 249

Gene Bank 42 ESTE °]-$3%9d TRAF domain°] & FHAE Adsd
Northern blot& S# %o] wax= A EFe Hela A EF2 cDNA library
(Clontech)2 ZAAstae] A Zolo] M2 E nTRAFE F2439 DNA 7144
< 93} £24Y 9 DNA Q7IAYERY olu|eibE FES).

2. A% AEF R AEF g

nTRAF® mRNA7} 285 43& ¢7] 939 Northern blots A3t %t}
A EFZ = promyelocytic leukemia Al XS HL60, cervical tumor$! HeLa
cell, chronic myelogenous leukemia Al 391 K-562, lymphoblastic leukemia
A £F9 MOLT-4, Burkitt’'s lymphoma A £3¢) Raji, colorectal adenocarcinoma
Al EF9) SW480, lung carcinoma Al X3 A549 122 melanoma A EXF<)
G361 & ALs9. 4 Alxe] w g fetal calf serume] 5%7F ¥H=
RPMI vl Ao 4] 59%9] olitstebiyt ER st Ayt F37|of A w FAF .

3. Northern Blot 4]

wjoFo] Ed zF A X FA RNA F2&-& guanidium thiocyanate #H S o} 43}
9t} (Chonezynski®h Sacchi, 1987)°. o] % $xste] FAT Z AELE 1ml9)
guanidium-thiocyanate &% (4M guanidium thiocyanate, 0.1M Tris-Cl, pH
7.5, 1.5% B-mercaptoehanol)® H7st3 7PHAl £E0] Fof ME7} nigal A
=Y Ao &7 sodium lauryl sarcosinate® HE¥E7F 0.5%0]
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55 A/, 5000g94 |4 EAT 4AYed 2M sodium acetate (pH 5.5)
0.5 ml, IM acetic acid 0.8 ml€ H7}3 32 272 ethanol 7.5 mle F 4] WA
ARG F, -20ToA 224170 B3}sn 2F 94 E3si RNAE JAA9N=Z, 2
HAAEL 5ml® guanidine-HCI $4(8M guanidine-HCl, 0.1M sodium
acetate, pH7.0, 1% B-mercaptoethanol, 20mM EDTA)S.2 £ A|H<c}. o7
AAI R ethanole 2.5 mlE ¥7hstz -20Co)A 247 2333 ¢ F A 94
st RNAE FAA F 20mM EDTA(pH8.0) 5mig 23 $A3) NFAA
H32YA, 2.5ml9 phenol:ichloroform:isoamyl alcohol (25:24:1)& Y2 7P§A
EE & F dLAM B33, 10,000g, 4TAlA 2087 425 34 L
DEPC AHE A= f4FgAd F3h ofF AAY3 FIF 9
isopropanol¥ A7}ste] -20TelA 147 o] wx18 3 10,000g, 4TolA 20%
AR F AF4 L vz YAE RNAE DEPC MR FHSFo Hojx
oligo(dT) cellulose bead® ©]-43lo poly(A)+ RNAE ¥} 23 #3489
22 33 $A433 elutionA]#A -70TelA RAFx}. o]F Northern blot ¥4 &
3442 $gd 93, 7 poly(A)+ RNA 1 ug? 0.6M formaldehyde’}
#¥3 1.2% agarose gel($t3F£9: 20mM 3-[N-morpholinolpropanesulfonic
acid [MOPS], 5mM sodium acetate, 1 mM EDTA)IA A7]9%F F 10X SSC
o) A nitrocellulose membrane®] &7 TE(pH 8.0) &3 8o FAlstz T
FoAA A=z F 9027 AAelA AFER{AZL. 68ToA 2475 0.236
M Na:HPOs4, pH 7.2, 7% SDS, 1% BSA, 1ImM EDTA7} @8 2404 A=
b3 (prehybridization)2 A3 ot 2F 2L 4F3Eq4A 10ng/ml ¥ ¥4
A F99% (ACTP-¥?P)7b 3x¥® nTRAFE H7lsiq 1A $¢ 23
(hybridization)& A3t 2Fuk-$o] E nitrocellulose membraned 68T
A4 1X SSC, 0.1% SDS$} 0.1X SSC, 0.1% SDS7F &8 A3 S92 4
g F A2 4, A7$AAYE (autoradiography) S AH4317] $89 Kodak
XRA &9 =3X47 F, -70CoA < 3d%5e BAs9d. 2F XA A5384
71 & ol 439 FES FAsA.

m. Ayd=}

1. nTRAF®] 53

nTRAFE A2¢ 9¥A=2 §A4Fo] o 53 kDolu, 470719 olvlx oz F



A2 FEA4 78719 A9 YA (nTRAF)S] 2244 3% 9+ 5

dslo] gl =% TRAF-29} TRAF-3¢] £A)3+ RING finger domainel
sl2ny, cyteined} histidinee]l F¥¥ 7709 WHEH = zinc finger domain® 2
FA45el QA 28y TRAF-394 E£A &= isoleucine zipper= £ A 317
ofstch. AWy FXE TRAF-29 fAstoe], TRAF domain 29 fFAHA S
40-50%% Yetui el (Fig. 1)

Fig. 1. Diagrams of four TRAF family members

2. Northern Blot 2%}

Aol Z+E St EF A nTRAFS] mRNAS] 2d& ZAAg Az 25kb A
£} 37§ 73 mRNA7} promyelocytic leukemia Al L3 HL609 A <2
o2 2EHE A oYde BE MEFAAN FF L¥HQUYL 53] Burkitt's
lymphoma A X3< Raji Al £} chronic myelogenous leukemia A X391
K-562 M xFo A qFoz Hds g (Fig. 2).
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R R T R

Fig. 2. Northern Blot analysis of nTRAF

V. 2 z

TNF ZH-%9] A A= Sol547iete] Ajeld. 4 Fe =8¢
TNF 477} %34 . 3E type 1 TNF receptor (TNFR-1)ojn ¢} &
s type 2 TNF receptor (TNFR-2)ojt}? o]5 487 o3 Hxute
& 2AX1719% WA tyrosine kinase BAL 2§32 9= Fow, N3}
MY Adso] oz W& degd £ e oJdF motifE 2732 = ¢
t}. ©] & tyrosine kinase 8°] 9t FE7 = AZALAHAL FEIAE
At FANAZ Aol MEWANA 97 719 FEFAHA EF3E Jeld =
Roez <A Q).

TNFR-1-IC (TNF receptor-1 intracytoplasmic domain)e]4] 8571¢] o}un]x=
AHg AR X2 EAWo] AP 95l apoptosis A EZA G B4 XA
BE & £ dEd o] 29 E death domainel 2t v, Edold w2} £8
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A2E FEAA 58719 FALD IYATRAF)S] 224 #F d+ 7

719] #upelE] & F¥ 3 nitric oxide synthetased] FATE o]F+ AEALA
27t sAd S Rasdd”. AhEs T-Aze $44 Adge] Bt FAS

FUE 9A AEe] T2IPY Ao IJY AEILAF A
TNFR-12] death domain® Aol gl 917} FAS 3499 N E

n
=
—
=]

2 9t} Cytokine®] #-&3 I AdFAA dF FLAF @4 oz FAAe
245+ A EY death domains FH3sZ, old wat TNFR-1°] %A ol &
o] ANEE AIseA oldste Aol F L3k, TNF #4719 AEAY B9
A3 WA (TNFReyt-APSF FAScyt-APeol@t ¥W%; TNF receptor cytoplasmic
domain-associated protein, FAS cytoplasmic domain-associated protein)°]
TNFel g Axe] w33 AzASAA oA wls T8 8% 3517 o
2o o5& 24y WHEdE 4 5Holg ¥ 5 9.

TRAF-2% olulx ki 9o RING finger sequence motifS 7z 3 9}
t}. o] & cysteine-rich ©MA motifs ¢WA-DNA 2332 WA -RNA 4
F& 8o Fo3lE b zinc finger motife} Fao) = A7 dA gt
RING finger %91+ RING finger & ¥2% ¥ 2o zZn*'s} A F,
Zn®" o] BZ¥ cysteined histidineo] ZA¥sed EAL AR Aol QA Fid
FG 3. RING finger familyol &3t 22 DNA-ZE S99A2A A4
Z74, DNA 27, DNA Az§e] 350 92’ =& RING finger family
= 299 oncoprotein® &3 9, o] familydl &3 22 EA-o] HE9
AR &3 gz g #Fo3cl. nTRAFAA RING finger motife] EA &
&3 2L JHsAE AARd. &, nTRAFE A E2Y AAEA Y2 & F
43, d&o2 A ANIZHIGHZ Fost= STAT @A g A
L8 Audc.

TRAF-13 TRAF-29] Northern Blot ¥4 9%, ztz} oF 2.1 kbe} 2.2
kbe] =7jolw, TRAF-2v A#, o, v, s, 7, FFZ, 4%, & § &
ZAe A T2F 2PPc} ¥ diwe] TRAF-12 %3 EojA & Ho)x 9y,
TRAF-19] mRNAE =] Hl&, 8, 283 FadAgt AL, CD402) 4
SIALERZ 423 TRAF-39) mRNAT CD40°] 235+ B-HIFo4 &
ojgo g W™, nTRAFAAHE 277t & 2.5 kb5 & mRNA7L RE A X
Fo A E1F vehte S-S BRod. 53] Raji M X9 K-5629 & d3F,
WyYa o ddubLo Hoddl= A EFA Wo] W EE =4, o] = nTRAF7}
o] A EXF A TNF 44719 AZAIAA Foqgs= F3 EAY ez
Alatgch oz Ak Aol o7 223 B7)7 deJx =92 Northern Blot
S AYsed 7+ 223 A7]HE nTRAFS mRNA9 2JASE gotsiA Id
o] R EAY 7|e S AHsled & %] € AR Agdd.

Cytokine2 A X33} 2] Fubio W= AAAAS A S HIFoZ
W AR BEE WA E AQ B P}, TNFE bR M TA, o

i.

\J
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24 FRAAY] P E A= RelH(HAAUA F9 si})o] Fae FAA
749 NF-kB9 #FEA2ZA 43 ol2)3F TNFE 2749 A= & A &
¥ 487)9 TNFR-1(¢} 55kD)# TNFR-2(%F 75kD)s} A st oo cjokg
dFu-S-H dg2Au-SE 7 A% °]F 2709 TNF 487 TNFd 93 5
YH o2 NF-kBe 84 vi/lss'’, §2& TNFR-28 AzAdd sl
£t 2719 AzALEAo] F2Y5 g} o]E2 TRAF-1, TRAF-20jn] 7}8A
@B 9e] TRAF domainolgtE F#3tE #4971 Ad®. TRAF-29 $AE§
A2} TRAF-1, TRAF-29] ©]A &g+ TNFR-29 Axd 299 Agtslo
TNFe] 2333 NF-kBe ¥4 #oA3c}. =3 AA TRAF domains
2%% TRAF-3 [¥£& CD40bp, CRAF1, LAP1 1*’2 =d& TNF 447
superfamily% 342 CD402] M XU 399 435 4§std NF-kBe #4< #
=3t} ¥ TRAF @9 o] TNF 447) superfamilyd] &3t= FA 79 M Ty
B4 AzAgAA vAs 4L €7 f18td TNFR-29 CD40°) 3= =
A EAA Rothe 5 (1995)'7& TRAF-2% 23S w TRAF-1°4
TRAF-3¢}+= 23 #AAEAQ NF-kB7l 8435920, olu] x4l 2ty g] o)
RING finger ¥¥& 2§32 & TRAF-2% F2LIAHE ddE TNFR-2
S} CD40¢] 237t ALz o= AL Hol TRAF-27} o] 4879 Z%H
d AzAGEAogE AL LU € AYE i A2 FEYT nTRAF 4
SAGEAR FLse AE ¢7] s yHA 2 NF-kBY 4$
electoro-phoretic mobility shift assayE %3 A& dFsjof & 722z 5%
o},

Tumor necrosis factor $£71¢] ATY AZALSAHAZ FHdsts FAql
TNF receptor-associated factor (TRAF)¥d] &3l =28 E2& S=243
7] $18t9d Expression sequence tag(EST)E o] &3t 470/1¢] o}v| Atz ¥z}
o] 53 kD! A2 IWAQ nTRAFE 2434

1. nTRAFE TRAF familydl &3tE A 2¢ Ao,
2. nTRAF9] ojv]x 2R o= RING finger ¥ 7702 ¥HE5 & zinc

finger motif& 7FA 3 91X, 7184 Adi g o) = TRAF domaing 7H3] &
oA},
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A2E A4 78719 FAE INANMTRAF)9 249 I3 d57 9

o

o
r

10.

11.

12.

al

nTRAFE 0.5 kb AX¢ =7]E 712 mRNAY}F promyelocytic leukemia
M EF<9 HL60NA F4F22 B = Fo|goles BE MIFA T
F @359 g. 53] Burkitt's lymphoma A ¥39 Raji 4]} chronic
myelogenous leukemia Ml EFQ! K-562 Al X F oA ctFoz wrasg)c.
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A study on the Cloning of a new member of tumor
necrosis factor receptor—associated protein (nTRAF)

Huh, Nam-ki
Dept. of Dental Hygiene
Kwangju Health College

> Abstract <

Several ring finger proteins that are associated with the cytoplasmic
tails of members of tumor necrosis factor receptor(TNFR) superfamily
have been identified. Because the TNFR-associated factors(TRAF) appear
to be physically associated with the receptors, they are most likely to
initiate receptor-mediated signaling. To date, three of such proteins are
reported, named TRAF-1, TRAF-2 and TRAF-3(or CD40bp, CRAF-1,
LAP-1). This study identified the fourth member of TRAF family called
nTRAF from Expression sequence tag. The nTRAF which is composed
of 470 amino acid is 40-50% similar to the other TRAF amino acid
sequences. nTRAF contains a N-terminal ring finger domain and seven
repeats of zinc finger motif, and a C-terminal TRAF domain, but does not
contain isoleucine zipper domain. nTRAF-expressing mRNA is expressed
ubiquitously in various cell lines, especially in Burkitt’s lymphoma Raji,
and chronic myelogenous leukemia K-562.



