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B IHETR RN E GREREEREFE € by 57 —7—A— FHE R
SRS

ATLET A= R ZRAWEFEREBRELE 7T A OB

SEMEE RA)IFHE ERRENIRET - RERER

MEEmAE - JIn

=]
HE

([ SLIR G AE BT 0 ATk G 5 EEL R -

ALHEERFEANRIBREE) Y—F &5 —)

MRAEE

4 OWFFEE TIHIESE HTLV- 1 OFFEI®EFTH D Tax % lck proximal promoter % AV T
BEEBICH DRI ORICEBERE NI VA 2=y Ie ) REFER L, Ay
A FAMBORIEEZIBZ L, & hOATLL IZHMATHI2MEBBEEOE L WREE2E < DM
BIZBNTR L, AFETIR, 2OV ARV ERAMBOZESE~DREOA H =X
LADfERAERR T, MAELRT v AL~ U RBEFEEMIEA invitro IZBWTHT TS
A CXCL12/SDF-1 e {Z %t L&\ VIRE %78 LIFIBFIZ ERK1/2 DU VERER R 6N 2 ERHh -
T=o = U A ATL #BE T SDF-1a OFBIZ X Y MEK-ERK RIEA@MV TV AEMRS LT, /-
SDF-1 e T4 5 EfbtE & MEK DFRERNIC L 0 Il S 7z, MEK DOBREHFIA ATL DISHRICIB W

TRVER LR D5 LR EnT,

A. TFEBH
ATL = D AETFTAE BV TEOBMEERIC
BUIA5rEHAVRPEDLETZ—EFD

BREEROBE LALLM TEZ LTk Y

FRERI—F o hELTOTEDAVED
FOLVETE—, E-FNODOEREEST
DR % in vivo TRHRRDZHFL2EMET 5,

B. BFRF*E

ME e ik

Th4p 3 58

T T ORI FERR VL E LR GE N S8 E R B
MERSOEBOTIZITONT=, C5TBL/6 <
VR (AN 2 NER) FRACTRI R
Vzzmy e AERERLT,

HiRa & £ DK \

FEBRIZ A= HIAR1Z Tax transgenic mice
M¥ED Y o/ EMIE % RPMI (CBREB L, 1 X108
8% SCID =7 ADIEMEPNIHEREL . 728 B
B ANAMBERE LA TEARY
Pl & EUR L=, BU'Z % SCID = v A (ZHE
PENBERTHEIME, 2BV ERTHETHE
oA DOEMIZ L-, EIZ lymphoprep
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(AYIS-SHIELD) # A\ THEE MR % sy M L .
COHEH% mouse ATL leukemic cell (mATL
cell) & LTHV =, mATL cell OE5¥ 13 RPMI
medium(10% Fetal Bovine Serum, J —mercapt
ethanol) TIT#2 o 7=,

B6 Tcell (B6 <7 2DMNEL Y458k, 1A
MM % PanT cell isolation kit(Miltenyl
Biotec) & AV  TIEIX L 7=, HE3€ (213 RPMI (10%
Fetal Bovine Serum)# V> 7=,

mATL cell 1X107 cells % Iml @ RPMI (no

FCHICRRBLIE L, 37CT 2hr %€ L=, %
D% 100ng/ml  CXCL12/SDF-1 o CHIEL & M0 %
BRI LT-, SV 7 ARKBORE
1772 O BEix CXCL12/SDF-1a MY 5
30min ATIZ MEK BREH & 72 12 NF-kB BHEHI. =
v ho—/L & LT DMSO 2% 37°C THigss
L7,

- E &R RT-PCR A

ATL E7 V= U 2 DHIRA R OHHN 6 total
RNA % Trizol (GIBCO BRL\(ZTHiItH L 7=, lug
@ RNA {Z%f L DNase Amplication Gradel % f
VN DNase #LEE %2 1TV, 0ligo(dT) primer.
RNase inhibitor (Promega). RT Omniscript RT



Kit(Qiagen) Z AV T cDNA Z1ERL L 7=,

PCR X Quantitative PCR Probe (QIAGEN)
PRAWTITRR o, AF U/ F— FIZiZENE
NOBEBEFD NN EZBFATET T A MBI
#HRLI-E AWz, B-actinZA % T
2 hm—/Le L. mRNA OO EBRY 225101 B
—actin D E—# L DOBIZ L V1T 572, ABI

Prism 7000 Z BV . ¥4 7 V&3 50°C 2 min,

95°C 15 min, (94°C 15 sec, 60°C 1 min) X
45 cycle TiT72 o 7=,

DT RE Ty T 4T

#iia % Lysis Buffer (150mM NaCl, 2mM EDTA,
100mM NaF, 400 uM Na3V04, 1%
NP-40, complete) TIEfiE L. KEIZ 15 5Lh k
V=, FD% 1000Xg, 10min, 4°CTE L%
L AEIR LY 7 E LT, 2XSample
Buffer LIR& L. 95°CT 5 MR AL Lz
VN 10%SDS-PAGE IS THBEL # /30 %
PDVF membrane (Bio Rad) ~#zBE# o - ) VHE
{k ERK1/2 antibody &S &R, «
-rabbitglegC HifE % “RHilkeL LTHW:, B
{Z ECL-plus detection system(Amerrsham
Biosciences) & Fujifilm/V I /A A= T
Z 4 ¥ — LAS-1000plus Z VT o ha—
WMTRE-> TR L7,

EHT oA

24well 7L — hk & 3umpore size ¥ EHF F
AF ¥ 73— (kurabo) ZHAWTIT-o7=, M
Ba% 2.5X107 cells/ml O#EET RPMI(0.5%
bovine albumin, sodium Biocarbonae,
Glutamin) (IZWE@ L 7=, #IBR%Z 2001 &3
Y UN—IIRYE, BRREOTENAVEZED
B s500ul 2 THF v "= Az, 37C
5%C02 A ' F 2 _N—F —T 2 BFfEEHE 21TV,
TEHOEZMPIZBE L-MEoED s v K
2177 o7, MEANIC L AMAEOHRIT, A
EH & ARIAD 30min DIEEERBZIZFEED EL
T v A 2T I>FTHEMLIZ, 0RO
. CXCL12/SDF-1a D{REIE 100 u g/ml Th 2,

TR M= 20K

1X10°% cells/ml ORI P MEK FLE
1 (U0126) 20 u M. NF-kB FHZEI (BAY11-7086)
10uM, = ba—/LE LTDMSO 21 28N
L7-. 24 BRI %721 48 B[ 37°C 5%C02 A »
FaR—F—THEEL, TRF—VRA0FY

DHEZRF L, 7R M=V 2ORBICIT
TUNEL Ze& & Yea{EDNA DT ¥ — DR 21772
o7,

TUNEL Zefo: il % 4 % /37 7 ANV LT VT
FE 131 CRRETBEERATIANHAT AL
TREE; L. In Situ Cell Death Detection Kit
POD (BOEHRINGER MANNHEIM) % AV T 7w k =
— > THRBEITo =14, HICTRMEEIZ
THEL-,

"DNA ladder detection : apoptotic DNA ladder

detection Kit(Roche) # W T2 h=z—,u
WZHEVNDNA ZTE LTtk 297 e — X 7 iz
TERKBEITWVWT F—OREZ1Tio 7,

C. MREBER
1. <wUX ATL MRROFEDA ViTHT
5 EE

b b~ ATL A% TARC, MIP-1a . MIP-18 72
EOrEhA4 NI LTEMMEERT, S
BoMB~0EBEMBEEEICE WV
T” migration” IFEEICEEREH 2R/

S FIEBRELNGE, TUADEFAERANWT

21

BEEENOBEBEEZTH 7, Tax—transgenic
mouse (ATL EF /L= R) HFEOEEMIE%E
B UL L (mATL cel) 2 O 7 T A4 »
CCL17/TARC, CCL20 /LARC. CCL5/RANTES .
CCL21/SLC. CCL27/CTACK., CXCL12/SDF-1 a iZ
%42 invitro TOEMEZFH~LT-, (Fig 2a)
Z DOFER mATL cell 13 SDF-1 o (2R L TR K
FRNCHERICHRVIGEEZ R L., £/, 2O
IREIZa ha— L THHB vV ZAEFDOT
cell LB L TIHEHICHEMD -7z, (E 1)

2. SDF-1a iZ & % MAP ¥ F—¥ D i1k

<7 A ATL fl8 THE L TV 5 CXCR4 A3
BRI TH DM EFRB 7=, SDF-1 a ORI|EF
B EELR Y T FARB OB 21T o 72,
MEK-ERK #REE2 A v ORIz W TIEEMI
? migration BRIZIEMILIN D2 ENRHE SN
TW5, #ZTY VEELERKL/2 D E V=
AFT7ay MEIZEYITo=, (K2)

< 7 A ATL A8 TIZ{E ¥ #9412 ERK1/2 D&M
DB S, ZIVUIIEE T cell IZELBR L
hoT-, FE - 100ng/ml @ SDF-1a THIEL % 1
L. SEERE%O ) VEBLERD EEL
WILERRD N, ThbDl b~y
A ATL #ifa TrifaERY 72 CXCR4 MFEH L TH



D SDF-1ail® T 2KEMENEE>TWVAEAE
Bbhhot=,

3. MEK-ERK £ R ® NF-kB BB OHEF
Iz & B SDF-1a ~DE{i: o mf

<=7 A ATL #8 D ERK1/2 {EHEI LD A H =X
LB ST B2 MEK FRER] (U0126) %
FAVERKL/2 DY) UERBIZE 2 AR BRI,
U0126 & =z #5338 (37°C 30min) % IZ BRI
SDF-1a % 100ng/ml TMNx V - BE{t ERK %R
HL7, +5& SDF-1aizk W A% ERKL/2 @
U UVBbizma bz, (K 2a) Z0FENDL
SDF-1a iz & % ERK1/2 @V Ekd Eifizix
MEK ASE8E L. =7 R ATL #MEANICHBWVTE
MEK-ERK fREEA BT WA EARIBE E LT,
F72.00126 TONEEDENMEOEILER
iz, U0126 LRSI L @ 30 SRR IR E
BT EET vy A 21T27, T5& 100
uMT40%FE TEMEZME L, (X2b)

D. E&

Fexid, =R ATL [EEMENRTrEH A
¥ CXCL12/SDF-1 @ iZxf L ToWELM %2 R4
TEERLE, BB RT-PCRICLDE~Y
A ATL fMpaskm b To CXCR4 DM L F IR
Do hol-, HTLV-1 TREEEHR I/
BEDP HUT102 & TL-su (X SDF-1a Z# BT 5
7S CXCR4 D 3&BLIE HTLV-1 FERBYMAaIZ o~ T
THRoTWEIZEIMOENDE, TO—FT
CXCL12/SDF-1 a iZ X4 BIGENBE > TV 5D
CEMBMARTOY S FARENRRBETW
DEMREZ b, EBRIZY B ERKL/2 28R
HT 2022070y MEIZXVIEER.
ERK1/2 @V VEE{LDTUENEN D T,
SOF-la iz X BHIAEMx B LTI
BR(b A58 < TUHET B Z L A5 CXCR4 ASHERERD
W TWAHELE LT, ZORENLD
CXCL12/SDF-1 @ ~%t 4 A2 RZ N TTHE L TV
B ENHEND BN, F/- MEK OEEH %
V3 Z & TCXCL12/SDF-1 2 & % ERK1/2 7%
D EFREF & LT MEK B WTWB 2 &
LEEMO LI, T ELIEEMERNT
MEK-ERK #REEDEH A FE SN EE TV D
ZEMRbhrot,

F - ANEGIAL Tl NF-kB SRS DIEHEEY 72
EHEAEbLHONTWVWS, ZOLORKBAMEE
FlERWTENEFNRET S Z L TEBHE
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23D CXCL12/SDF-1 o 2 x4 2 EbtE 12
ENnt, 2 2OBBO 7+ LEEMN
CXCL12/SDF-1 a (2t 258V ReZ T B8 5
HEEZLND, £, LAIOWES
MEK-ERK M DOEMLAMIEOBENICEE 53
BEEORENH D, BIAET VKD
CXCR4 Z A L 7= EB(LMEICIZERK S E T B N
Mmohd, ZOBERELSEOFERIIFE LR,

E. &8

ATL EFT =0 2 &RV, EERROEHE
(ZBEE L 7 Bt 2 RR e MESSMIAR I SDF-1
IRV E(EME AR L ERK FRERITE D7EMIT
Bz, RET L= U A% B RERITX
EFVEMY & L CEMIE S FEAE B O B RE R
DFHERBOLDETNVEME 2D LE X
bnd,
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BEAEFHPFNERMBE RIEERHERREEX L +J ) AT —T—2A— FFR HRHEE)

SHEEREE

AHL%?»vvxmaﬁﬁénkﬁﬁﬂmmﬁﬁﬁﬁ

SEMEE B OB AEERFABREBREE) Y—F 7 —

WREE

Fx 3 ) R RMICEEE 2 EM(LT B Ick promoter D Tz, HTLV-1 OB EMAL
EFTdh D Tax BIaF % code L7- construct ZER L, U o /3EkFFEBYIZ HTLV-I Tax % 55
THRI AV 2=y <17 X [ATLL (Adult T cell leukemia/lymphoma)® 5 /L= 7 A% {ERK
L7z, REF /LI ATL & FHRIC, RIMEFICOEROE2F T2 RRMESEE L TR Y |
U giz g, T, MEOZBERITREL T\, AFE Tk ATL OESMiaDz
AL & AEER 2 /=12, ATLL 5 /b~ o A6 BiEE U 7- [ MAE [mouse ATLL-like Cells
(MATLL cell)]Z BT, 7EhA iZxtT2EEMAOEMEICERL, BT+ 2Z &% B
B& L, TORKER ATLL 74~ U ARROEEMR O E(LMHIZIX SDF-1 a-CXCR4 &

MEK-ERK ¥ 7/ RIBVDEBETHAZ EMNALMITE o7,

A BFRB®

Tz iz ) o SERERICEE FESELT
% Ick promoter O F #tiZ, HTLV-1 DERE{EM
{LEFTdh B Tax BIEF % code L 7= construct
ZER L, U/ ERRFRAYIZ HTLV-I Tax % 38
MTBHRF AP z=y <7 R [ATLL
(Adult T cell leukemia/lymphoma)® 7 /L= 7 A ]
BUERK L7-, ATF UL ATL L ERIZ, R
Mg I TR O EH T 5 REHIQ A 7
LTHY, Vo @ixaioliE. Tl mE
DLNHEFTEE L T, ABFIETIX ATL O
RIS A oD 13 T RE RS & ARBR 4 5 7o 1T, ATLL
BTN R0 EEELEREMIE [mouse
ATLL-like Cells (mATLL celD]Z AW T, 7%
FA Ix T DGO EEIZERL.,
T2 L2 BHYE LT,

B. IFREF &
[ B D FHEE)
AFEBRIZAW M ATLL 54T R
HISE DO MBI % RPMI ICHEB L7=1%. 1 X 10°
% SCID =7 ADIEHEMIZEEFE L, 928 B
%, vURDNBMEEFIE LR TEAK
U & BN L=, B2 % SCID = R {Z
MERENHEEREIC L > THREA (S, ZNERVIR
L CTHEBEMRALIS DA% BR < = & 2R AT,

¥ iZ lymphoprep (Ayis-Shield, Norway) % f\»
THEEMREZ BEEL. Z0O%EHB%Z mouse
ATLL-like cell (mATLL cell)& L TRV,
mATLL cell @553 {3 RPMI medium [10% Fetal
Bovine Serum (FBS), B-mercaptethanol] T1T72 -
7=

B6 T cell (X B6 =7 2ADME L v 438k, YA
#% Pan T cell isolation kit (Miltenyl Biotec,
Auburn, CA)% AV TEIR L 72, 3538213 RPMI
(10% FBS)%& FAv 7=,
[(EftET vEA)
24 well 7L — |k & 3 um pore size 7 & ¥ X A F
¥ 73— (Kurabo, Osaka) ZR\ TiTo 7=,
MRS % 2.5%X107 cells/ml D EE T RPMI (0.5%
bovine albumin, sodium Biocarbonae, Glutamin)
IR L 72, 200 Wl DHMIIRTE IR % LBV v /8
—IZAN, FREOTE DA & ST 500
ul 2 FEF ¥ o —{ZANT-, 37C 5% CO,

S A UFaR—F—T 2 BREEEITV. TH

24

DOEEHMPICBE Li-MiagkE s o LT,
[#H AR o HEL]

mATLL cell (1X10)% | ml OMiE* 3 F
72V RPMI 5z S8 L, 37°CC 2 BRI
L7, £®7% 100 ng/ml ® CXCL12/ SDF-1 a T
I 2 0 X AR RERD I REMT L 7=,

[immunoblotting]



#MM % Lysis Buffer (150mM NaCl, 2 mM
EDTA, 100 mM NaF, 400 uM Na;VO,, 1%
NP-40, complete) THAAE L, K EIZ 15 B LB
Wi, £D% 1,000Xg, 1047, 4CTiELHE L
WEEUL LY 7V & LTz, 2XSample Buffer
LRBEL. 95CT 5 MR A LI T
% 10% SDS-PAGE IC THEEL # > /%7 %
PDVF membrane (Bio Rad, CA)~EzE %Y
v Bk ERKIR HifE LRSS, RITH
rabbitg IgG FilE % ZkFifE & L THW EIZ
ECL-plus detection system (Amersham
Biosciences, NJ) & Fujifilm /b I /A A —T T F
S 4 #— LAS-1000 plus (Tokyo)% B\ T m
Fa—iZiE-> TR L=,

[Flowcytometry {Z & 2 fi##f)

JEgsHlAL 0> CXCR4 ZAEDOMIARE TO
REAA D77~ HIZ. mATLL cell ¥t
mouse-CD184/CXCR4 monoclonal antibody (BD
Pharmingen., CA)H L < iZEMXR L L T
PE-anti-Rat 1gG2b (Beckman Coulter, CA) %
isotype control & UL THAWTHRE L1z, fifHTiX
FACS Canto (BD Biosciences, CA)% BV T4T -
7o
(fmEEmE ~DELRE)

AR EITIEBERFREFHERZE
BRERLEFBSITTERBINTNAEEE
517(12)], E-EBRBMIIXTI2EMWEHE L
DEEEITV, ALHEE KR FERFEREFEHER
BMEREESIZBWVWTERINTWA(E
B 5S0704),

C. MR
N flxDTEHNA T HERED
MEtOBR., v A ¥kNE G MM X SDF-1
all RIS LT, MWELAEEZRTENLH
Lol oTe, E-EEMEAIT SDF-1 o
DLEFE—TH5D CXCR4 KM ITH
B L TWABHE, CXCR4 T SDF-1 ol #iZ
& b downregulation 32 Z & 3 H 6 A iZ
7o 7= (K 1),
2) SDF-1 a-CXCR4 %2t L= v 7 F ir
EROMTEITV., U AHRFRMEE MR
Ti¥ CXCR4 O TFTHMICALE T 5 ERKI/2
DIEHEBRY) VEBIENRD B, SDF-1a
DRIFC LY U UBEEPEHRT D Z &
ZRHBLKE (K 2), & 512 Rho 2% active
form 27223 Z &b HBAL =,
ULDFERM G, = v ABEMEMEOE

k(2 SDF-1 a-CXCR4 & MEK-ERK ¥ 7' /L
REMNEESTZZENRENT, SDF-1 a2
L= v 7 HABRZEOME DS ATL OF LW EHK
EOBFRIZ SR B ARSI I T,

D. £

1) EREIZSWNT

TRk 19 FEOARHBTIIEMIZEBE-T
ATLL EF /=0 A0 b EEE L 7= EEHAR

- [mATLL cellZ AWT, FEH A et $ 518

BEHROELEIZER L, BT E21TV>. SDF-1
a-CXCR4 & MEK-ERK WEETHLHZ L% R
HiL 7=,

UENGEREIIRWEEZ LD,
2) BFEERROFEMNH - B - HEBHEEI
DT

BIERTZEMASHEIBA L TV 720y HTLV-1 (2
£ % ATL OEBHIQE B W THi A
AH=ALERM LI, 5%, AERICES
WTEBOEBRIILATEZIENED
screening 1TV, FERIEFRET DI LA HK
v, Fe - EEER - BRI RKE W
TEMFHEEIND,
3) BHDOREBIZOWT

SRR~ ITIEEMAOEMIZ SDF-I
a-CXCR4 & MEK-ERK 2SVEL BBS5 L TWA =
EEHALMILEE, S%ENLOMISNEE
ST AR EMET AERERET L 2R
HBo

E. 5%

ATLL EF V< T ZAHFEDOEEME O E(L
#1213 SDF-1 a-CXCR4 & MEK-ERK ¥ 7+ /b
BRENEETHD I ENRALGMIR T,

F.RRES
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Sawa H, Hall WW: The nuclear import of the
human T lymphotropic virus type | (HTLV-1) Tax
protein is carrier and energy independent. J Biol

~ Chem 282: 13875-13883, 2007
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0 102 103 10% 10
PE-A

— anti-CXCR4
— anti-CXCR4 (SDF-1? treated)

— isotype-control

X 1 : Flowcytometry % AV 7= IEEMIAER I D CXCR4 D FEELDfEYT, SDF-1 LBz L V| #
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Abstract

The NF-xB transcription factors play important roles in cancer development by
preventing apoptosis and facilitating the tumor cell growth. However, the precise
mechanisms by which NF-xB is constitutively activated in specific cancer cells remain
largely unknown. In our current study, we now report that NF-xB inducing kinase (NIK)
is overexpressed at the pre-transiational level in adult T-cell leukemia (ATL) and
Hodgkin Reed-Stérnberg cells (H-RS) that do not express viral regulatory proteins. The
overexpression of NIK causes cell transformation in rat fibroblasts, which is abolished by
a super-repressor form of IxBo. Notably, depletion of NIK in ATL cells by RNA
interference reduces the DNA-binding activity of NF-xB and NF-kB-dependent
transcriptional activity, and efficiently suppresses tumor growth in NOD/SCID/c™" mice.
4Tr.\ese results indicate that the deregulated expression of NIK plays a critical role in
constitutive NF-xB activation in ATL and H-RS cells, and suggest also that NIK is an

attractive molecular target for cancer therapy.



Introdpction

The NF-xB transcription factors are known to regulate the expression of a wide range
of genes involved in development, immune responses, apoptosis and carcinogenesis
as dimers of the REL family members, RelA, RelB, c-Rel, p50 and p52." The p50 and
p52 proteins are generated by protéasome-mediated processing of their precursors,
p105 and p100, respectively. In resting cells, Rel proteins are sequestered in the
cytoplasm through their interactions with the ankyrin repeats of the inhibitory proteins
IxBa, -p and -, as well as the precursor proteins p105 and p100. Upon stimulation,
signals converge at the multi-protein IxB kinase (IKK) complex, which is composed of
two catalytic subunits, IKK1/o and IKK2/B, and the scaffolding proteins, NF-xB
essential modulator (NEMO, also known as IKKy) and ELKS.?2 Phosphorylation by the
IKK complex of specific serine residues on the kB or precursor proteiné results in their
poly-ubiquitination and proteasome-dependent degradation or processing.?
Released NF-kB then translocates to the hucleus and regulates expression of target
genes.

NF-kB signaling pathways are largely classified as either canonical or
non-canonical based on the stimuli and targets of the IKK complex.2 Canonical
activation is induced by stimuli such as tumor necrosis factor-a (TNFa) and
interleukin-1p, and involves NEMO- and IKK2/B-dependent phosphbry!ation and the
subsequent degradation of IkB proteins. Non-canonical NF-xB pathways are
activated following the stimulation of a range of TNF receptor family members, such as

B cell activating factor belonging to the TNF family (BAFF) receptor, lymphotoxin-f
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receptor, Fn14 and CD40, and direct NF-xB inducing kinase (NIK)- and
IKK1/cx-dependent phosphorylation and subsequent processing of p100, leading to
activation of NF-xB complexes containing RelB.>® Of note 'in this context, the .
non-canonical pathways operate in a delayed fashion and are sensitive to protein
synthesis inhibition.*®

Compared with the mechanisms underlying the transduction of ligand-induced
signaling to NF-xB activation, much less is known about how NF-xB is constitutively
activated in a variety of cancer cells.® Constitutively high NF-xB activity has typically
been demonstrated in human hematopoietic cancer cells, including adult T-cell
leukemia (ATL), Hodgkin lymphoma and multible myeloma cells.”® We have
previously reported the aberrant expression of p52 in adult T-cell leukemia (ATL) and
Hodgkin Reed-Sternberg (H-RS) cells that do not express viral regulatory proteins
such as Tax of the human T-cell leukemia virus or latent membrane protein 1 (LMP1) of
the Epstein-Barr virus (EBV).>'® In addition, IKK activation in ATL and H-RS cells was

01 These results indicate that the

: found to be sensitive to protein synthesis inhibitibn.
non-canonical pathways of NF-xB activation operate in these cancer cells. Aberrant
p52 expression has also been reported in other types of cancer cells, including
breast,'? prostate,’® pancreas,’ and colon.'® However, the actual triggers of
non-canonical NF-xB activation in these cancer cells remain largely unknown excebt
for certain multiple myeloma cells that have mutations in the nik, traf3 and related
16,17 |

genes.

NIK is a serine-threonine kinase that is an essential participant in the induction of -
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the IKK1-dependent processing of p100 as well as ixB degradation in response to
stimuli such as CD70, CD40 ligand and BAFF."® It has also been reported previously
that the IKK complex is recruited to CD27 in a manner dependent upon NIK function.
However, the mechanism by which NIK activity is regulated thereafter was unknown
until it was recently demonstrated that these stimuli protect basally translated

1920 jao et al.

endogenous NIK protein from proteasome-mediated degradation.
reported that the interaction of NIK with TNF receptor-associated factor 3 (TRAF3) is
resppnsible for the rapid degradation of NIK, and that non-canonical NF-xB stimuli
induce the degradation of TRAF3 and the elevation of NIK expression.'® In a separate
study, Qing et al. have demonstrated that non-canonical NF-xB stimuli stabilize the
NIK protein, but do not modify its RNA expression or protein translation.® The
findings of these studies explain the delay in triggering the non-canonical pathway and
its high sensitivity to protein synthesis inhibition.

Since NIK is a central regulator of the non-canonical pathway of NF-xB
éctivation, wé have investigated in our current study how this kinase is regulated in

hematopoietic cancer cells, in which IKK is constitutively activated in the absence of

viral regulators.

Materials and Methods
Cell culture
ED40515(-),2' ATL-43Tb(-)*2 and TL-Om1?® are human T-cell leukemia virus type-

(HTLV-1)-infected T-cell lines established from the leukemic cells of ATL patients. The
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H-RS cell lines, HDLM-2, L428, and L540 were purchased from the German Collection
of Micro-organisms and Cell Cultures (Braunschweig, Germany). CEM? and Jurkat®®
are HTLV-I-free human T-lymphoblastic leukemia cell lines. A human B-cell line,
Romasl RG69,% was a kind gift from Dr. Gutian Xiao (Thé State University of New
Jersey, NJ). Primary leukemia cells derived from ATL patients were obtained under
informed consent at imamura Bun-in Hospital and supplied through the Joint Sthdy on
Predisposing Factors of ATL Development (JSPFAD). The patients were diagnosed
with ATL on the basis of clinical and hematologic features and the presence of
antibodies to ATL-associated antigens in serum and of the HTLV-I proviral genome in
the leukemia cells. Use of peripheral biood lymphocytes from ATL patients for the
research purposes was approved by the institutional review board of each institute.
PBMCs derived from healthy donors were also obtained under informed consent.
PBMCs were isolated from both ATL patients .and healthy donors by density gradient
separation with Ficoll-Plaque™ PLUS (Amersham Pharmacia Biotech). Cells were
maintained in RPMI 1640 supplemented with 10% fetal bovine serum, 100 U/mi
penicillin G, and 100 pg/mil streptomycin sulfate. 5Risa NAEMO-deficient subline of the
Rat-1. cell line and has been described previously.? B5 and h12 are sublines of Rat-1
'gnd 5R, respectively, express the blastiéidin deaminase gene under the control of an
NF-xB-dependent promoter, and have also been described previously.?®* Plat-E
packaging cells were described previously.®® BS5, h12, Plat-E, 293T cells and mouse
embryonic fibroblasts (MEFs) were maintained in Dulbecco’s modified Eagle’s medium

(DMEM) supplemented with 10% fetal bovine serum, 100 U/ml penicillin G, and 100
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ug/ml streptomycin sulfate. Anchorage-independent cell growth was examined
essentially as described previously.?® Images were captured using an inverted
microscope (IX70, Olympus, Tokyo, Japan) and processed with Openlab 3.0.2
software (Improvision, MA, USA). Cells used in this study were all maintained at 37°C

in air containing 5% CO..

Virus infection and transfection

Plat-E cells were transfected with pMRX-HA-NIK-ires-puro,
pMRX-HA-kd-NiK-ires-puro or pMRX-HA-ires-puro (EV1) (described in Supplemental
Materials and Methods) using the calcium phosphate pre;:ip'itation method. Culture
supernatants were collected 48 hours after transfection and filtered. B5 and h12 cells
were infected for 2 hours in the presence of 10 ug/ml of polybrene. Infected cells were
then cultured in medium containing 2 ug/m! of puromycin and cell clones were isolated.
Rat fibroblasts expressing SR-IxBa or its empty control vector (E\(2) were established
essentia'lly as described previously." For production of lentiviruses, 293T cells were
co-transfected with pCS-puro-Ctli, pCS-puro-NIKi-1 or pCS-puro-NIKi-2 (described in
Supplemental Materials and Methods) together with the pCMVAR8.2 packaging
construct and pHCMV-VSV-G (kind gifts from Dr. I.S.Y. Chen) using FUGENE 6 (Roche
Applied Science). Culture supernatants were collected 48 hours after transfection
and filtered. ED40515(-) and ATL-43Tb(-) cells were infected once or twice with 24
hours interval with these lentiviruses for 6 hours .in the presence of 10 pg/ml of

polybrene. At 48 hours after the infection, cells were cultured in medium containing 2
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