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1. 5-AzaC dose-dependent induction of HIV-1 mRNA expression and p24 Gag protein in HIV-Tg
lymphocytes stimulated with LPS. Cultured HIV-Tg lymphocytes were stimulated with or without LPS (4 1
g/ml) for 48h. Then HIV-1-specific mRNA was measured by Northern blot hybridization (a), and p24 Gag
protein concentration was measured by ELISA (b). (a) Total RNA was extracted from the lymohocytes and the
relative levels of the 4.0-kb HIV-1 mRNA are shown. The same biot was reprobed with a B-actin probe to
examine the relative amount of the RNA in the lane. Data are expressed as relative values to the activation
level in splenocytes stimulated with LPS in the absence of 5-AzaC. (b) The levels of p24 Gag protein in the
culture supernatant were measured by ELISA. Results were reproducible in three independent experiment, and

the average and standard deviation (SD) of a representative experiment are shown.
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& 2. Cell cycle-dependent induction of HIV-1 p24 expression. Induction of HIV-1 p24 expression only in
-cells that had undergone cell division. CFSE-labelled HIV-Tg lymphocytes were cultivated with LPS or
without stimulani for 48 h. After fixation and permeabilization of the cells, intracellular p24 was stained with
rabbit anti-p24 polyclonal Ab, and then with PE-conjugated anti-rabbit 1gG. The staining pattern was analyzed
by flow cytometry. The x-axis represents the intensity of the green fluorescence, CFSE. The intensity decreased
with the progression of cell division due to dilution of the intracellular fluorescein. The y-axis represents the
intensity of the red fluorescence of PE-conjugated anti-p24 antibody. Left panel: cultivated without LPS,
detected with anti-p24 Ab. Middle panel: stimulated with LPS, detected with anti-p24 Ab. Right panel:

stimulated with LPS detected without anti-p24 Ab. Results are representative in four independent experiments.
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3. Demethylation of specific CpG sites after cell cycle progression. CFSE-labelled HIV-Tg lymphocytes
were stimulated with LPS for 48 h, and sorted according to the intensity of CFSE fluorescence, high and low.
PCR amplified fragments were cloned into plasmids and the methylation status of each CpG site in a single
allele was analyzed. CFSE ‘high’ shows the result from cell populations that had not divided yet, and CFSE
‘low’ shows that from cell populations that had undergone cell division. Upper panel: locations of CpG sites in
NL4-3 LTR U3 region are shown in relation to the binding motifs for transcriptional factors which were
anaiyzed by TSEARCH program. Lower panel: methylation status of the CpG sites analyzed by bisulfite

genomic sequencing methods.
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HEFMHEARARGEHE (AFESFEa1 - T HI I/ AREHRER)
SEMARER

BRBEHIV EEIEOADZXL U7+ F2 VB

Le7%5— - 27> )Vick s NF-« B LIS
SERRE B B (EEERIAPAERESHEHAES TENS)

BREE

LTBR &+ FizBiF % NF-xB BT IKKB LS T IKKallkETBHRTHD, p65 @

BEBRTICERELRWI EREEHMI LR,

A, ARE®

HIV BEETE VI AR EERRE S
Io077—2, BEURRIEN CD4 Bt T 4
R EITERERL TS, BiF. zmalova
5(Nat. Med. 9:191-197, 20033, #ikzEE
Ml L TW3B HIV m5{ESh 5D Tat M
IRF7 R EDEGEERFEFEL. MCP1-3 x&
DrENAEEEL, RS T MREFERSF
BB EIL>THREBREHL AL TNA I %
S5MzL 7, HIV BEsREREETO Y
NWABETREBER NF-kB ITEREL TWLAH,
FOLYFNEERIV T FI 8L RS
& —(LTBRICHET 5., 28, LTBR h50
TN 2R ONRNKEOBER ERERBE
WBWTHEERBHEZEL TWa, LTBR 5
O TFNICLED NFxB EH LD AT =T A

WOWTREEHASHICE R > TWRM s 2h,

NF-«xB inducing kinase (NIK)# &£ U' IxB
kinase o IKKQ)EMHT2HZ &N/ w7 b
IVAFEOCERMSBIREENS, £IT.

FERFETIZ LTBR >4+ 1) > &/ TD NF-«B &
I BIT 5 NIK & IKKaDFEEIZ DN
THRE L,

B. %A%
(1) BET7SAI 9 FOER : BETF7A3
w K pM-pB5 ., pM-p65(1-286) ., pM-
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p65(286-551). pM-p65(286-551:A443-476).
pM-p65(286-520). pPM-p65(431-551). pM-
p65(521-551) , pM-p65(521-551:S529A) .
pM-p65(521-551:S536A) pcDNA3.1(-}-
FLAG-p65 . DpcDNA3-NIK . pcDNA3-
NIK(KM) . pcDNA3-IxkBAN . pcDNA3-IkB

{ S32A/536A ) . pCR-2FL-IKKo . pCR~
2FL-IKKo(KM) . pCR-2FL-IKKB & & «
PCR-2FL-IKKBIM) D {ERLIIBEICRE L= h
it (Jiang et al, 1. Biol. Chem. 278:919-926,
2003) iz 7.

(2) MIEERLURS A7z 791293
ke & LTPR £RET 5 HT29 Mg %A ik,
TSAZ vy FEREBEADEAICIE FuGENES
transfection reagent (Roche Molecular
Biochemicals) XU
LipofectAMINE(Invitrogen) & B /-,

(3) Luciferase ¥ : Luciferase(Luc)& &
FRETIAZIyREL TV —TS5A3y

REHIRRA~EAL, 48 B, #MlahS5EB
L. LuciEtizRE L7,

(4) RBEHEBCFEYEE | D65 OHBITER
9 572% HT29 #if2% 10ng/ml #@FE O TNF
T 15 A2 F 2 2ug/ml #BE D LTRR agonistic
AT 40 ichiB L. MREEZEEL. p6d T
4 B4 (Santa Cruz Biotechnology) T
el




(5) DX AF 7o ME  AlapBRoE
RBLUDITRAY 7Oy MERBICHE L
#i% (Jiang et al, J. Biol. Chem. 278:919-926,
2003) Tl - 7.

(6) HGEIME  p65 @ LTBR 5+ 1) >
TWEVBEHLUE ) CELERET S0,
HT29 #iRaiZ FLAG E# U7 p65 (FLAG-
pb5) FRBL &, FLAG kT 2M &

(anti-FLAG M2 affinity gel (Kodak)) Tik
RELEL, R/~ EH% pb5 D 536 &
U0 CBIEICRABT SEHFMAE (anti-
phospho-p65 NF-xB (ser536) antibody (Cell
Signaling)) AW T I A& 70y METHE
rlr.

C. HEHBR

(1) LTBR ¥4+ 1) 22 2T® NF-«B &t {kid
IkB U ERIEB LU pb5 OEBITICEEL LW

(B4 1) :293 & HT29 I~ @ NF-xB
M EF (INF. LTBR. NIK. IKKa, IKKp
) 2EHAL. IRHOEFICEDFEEIN
7=xB (EEEMREMSET A, TNF. LTPR B
KON NIK 13xB &EEMS2ER LA, IKKa
/- IKKPE M TIikB BEENE#FET S
ETERWI EMhA o . E5IZ. TNF.LTER
HFY T BNT kB @ SEfEET TR
Z70y FETHEREETZA, TNF J kB
DY ER{EEFELM, LTBR 25U Y
Tid kB U VEfLEFEELRWI &b,
IORREMET A D, HEREERLER
BiET pbs OEBITERA L. TOHR.
LTBR ¥ &+ FIizBiT 5 NF-xB iElEikic
BUTIL pb5 OFMITZEEDHIRWT NF-xB &
FHEEEREELT I Ebho Tz,

(2) NF-xB #FHbicBbH 2RFOMEEM !
263 & HT29 f#igicrk < @ NF-«B (&t EF
& F# 50 dominant negative &K% E A
L. Luciferase assay TEDIEHZEITLE,
TNF o & DiEE x /e NF-xB #&E#id NIK.
IKKoE /= IKKB® dominant negative TRIK
ko Tmsians, Latl, LTBR &>V
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AT DEEEIN NFxB EH T NIK &
IKKeDERKIZE - TMA S izdl. IKKBE
BETIEMA SN ok, KW T, Zhbed
BHFOHEERAESE TS, TNF & NIK,
IKKRE G THEERP# 5 2ht, [KKa&
T SNRZME, —F. LTBR ¥+ J 4
i IKKBTHA<, IKKab kX NIK & OfT
KEMERMA LN, LEDO#HRERAL, TNF
P FU Y HRER KK, $hbb kB >
f&{b. cascade #5343, LTBR > &1 7k
{7 NIK. IKKa cascade #->TWa I &M
Hinof. E5IZ, NIK TiHEE LA NF«B i§
FIZBT3 IKKe, [KKBEZFOEREDER
#HEE Lz, NIK 11 IKKo. [KKBWEH & bt
R{ERMH SN, aF. NIK THEBL
NF-xB #E#id IKKoZERBFICL - TR SR
et IKKBIZk » TRMHE S NAahi. Ih

SOEEMS NIK OERIT IKKBTR EIZ
IKKok#E#EL TWB I ENRENE.

(3) NIK-IKKoDfE R O EE : NIK-IKKa
OERKBES SICHET 2%, pédwild-
type &¥k4 DLERED Gald RAAEHORBE Y
SAIREERLE, INST3 A3 REHRE
I A L. Luciferase assay TIi s Gald fmt
BEBO NIK TLDHFBIN5EFEEZLH
BmLE., TORE, p65 @ TAl EEETANE
¥/~ Gald-TAl MEEBE NIK Tl T—
BEWRIBEERLE (B 2), 252 TAL &
B 529 BF/: 536 B ERETIICE
BLUAEERARZHBEICEAL, NIK I2X D&
Bah2@FEtse®gl2ECs. TA1 @
EEEMHIL 536 BV CCERICK-THES
MizHEIENE (B3), INSOHERMNS pbb
O C-®&¥m TAl fAE. FizkzY > 536 A8 NIK
& IKKeDERNTH S T EMNREENE.

(4) LTBR ¥+ U 7IzH1T5 pbd @ 536
B o)) CEAL - FR3IC FLAG &L -
p65 (FLAG-p65) =HB L. LTpR ¥ 7+ U
U THEGLR p65 £ > 536 0 SE{k%
HEFILRIET pb5 2B LV IRAY 7O
w T pb5 U 2 536 U ME{LHEERL



THERLE(E4), 20" YE{EHE NIK, [KKa
TREERE kB ORBICL-oTARENE, L
EED, LTBR > &+ 2 FIzBiT 5 NF-xB
BT p65 21U > 536 @ NIK B LU IKKa
EALREY VEBEREFEL TS Z &AL
il 7z,

D. BE
SEOWEN S, LTPR 7+ U 7 ITB
5 NF-xB iEt{Li3 p65 1) > 536 0 NIK B
S IKKaz M L) VBEICERBFELTWS
ENRERRENRE, Vo7 bFi ool
T HIV B ERE#RTO Y1) AR
EFREOR5T. U NBOBRSRE HIV
o TREEINAD DVEBOBBEICDIE
<EELTWS, ZOVTFILBADLAEER
T #RZEIFEUFE. HIV REROERIZED- T
WBTEEEENH B DT, LTR 7T IO ER
F3IHIZ AIDS DERMIEOEDHIZHEEILE
HERS, 2B, REOHKENMS. LTBR ¥
FUTEBREBESERESRE L NIK-
IKKa#Z4r L7z p65 D) Bk cascade LAFHIT,
BHHUEDD cascade. T2 B NIK-IKKo
I L7 pl00-p52 processing, %FBT 5
ZEMBES MRk, TO—EOWMEMNS,
BRERE HIV OHEREHEE AIDS FEOER
=Bt 3 NIK-IKKo cascade OEBEMENHD
THBaNS. ‘
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1. The distinct NF-kB activation cascades by TNF and LTPR signaling.

(A) The effects of TNF, agonistic anti-LTBR mAb, NIK, IKKa, and IKKP on the NF-«B-
dependent luciferase (/uc) gene expression. (B) Phosphorylation and degradation of IxBa
induced by TNF but not by agonistic anti-LTBR mAb. (C) Nuclear localization of p65 in HT29
cells induced by TNF but not by anti-LTBR mAb.
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2. The determination of the target region within p65 in the NF-kB activation mediated by
NIK-IKKo. The effect of NIK on the Gal4-dependent gene expression driven by various p65
fusion proteins with the Gal4 DNA-binding domain. 293 cells were transfected with 5x Gald-
TATA-luc reporter plasmid (Gal4-luc) in the presence (closed bar) or absence (open bar) of
pcDNA3-NIK together with various pM-p65 constructs. The data are presented as the fold
increase in luciferase activities (mean + S.D.) relative to control transfection of three
independent experiments.
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3. Involvement of Ser536 located in p65 TAl in the NIK-mediated transcriptional
activation. Effects of mutations of Ser529 and Ser536 in TA1 domain of p65 were examined
on the NIK-mediated induction of the transcriptional activity of Gal4-p65 TAl fusion protein.
293 cells were transfected with Gald-luc, pcDNA3-NIK, and various pM-p65 TA1 constructs
including pM-p65(521-551) (A), pM-p65(521-551: S529A) (B), and pM-p65(521-551: S536A)
(C). Effects of IKBAN were also examined. Lower panels show the results of Western
blotting using anti-Gal4 antibody indicating that equivaient amounts of pM-p63 TAl and its
mutants were expressed in each transfection imespective of the cotransfection with pcDNA3-
NIK or pcDNA3-IxBAN.
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Flag-pﬁs + + + + +

NIK{KM) . . ] )
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IP: FLAG
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WB: Anti FLAG | Flag-K Key(KM)
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4. Phosphorylation of p65 at Ser 536 during the LTPR signaling.

Phosphorylation of p65 at Ser536 by the LTPR signaling. HT29 cells were co-transfected with
various combinations of plasmids expressing Flag-tagged p65 (Flag-p65), NIK(KM), Flag-
tagged IKKoa{KM) and Myc-tagged IxBa(SS32.36AA)(IxBa mutant in which phosphorylation
target Ser residues were substituted by Ala). After stimulation with agonistic anti-LTBR mAb
for 40 min, cell extracts were prepared and immunoprecipitated with anti-Flag M2 affinity gel.
The immunoprecipitates were fractionated by SDS-PAGE and immunoblotted with anti-
phospho-p65 NF-kB (Ser536) antibody {(upper panel). Lower panels show the immunoblotting
detection of NIK(KM), p65, IKKo(KM), and IxBo(SS532.36AA) proteins by respective
antibodies. Results of p65 detection indicate that equivalent amounts of Flag-p65 were
expressed in each transfection. Note the detection of the phosphorylation of p65 at Ser536
upon LTBR signaling and its abrogation by overexpression of NIK(KM) or IKKa(KM), kinase-
deficient mutants of the corresponding effector kinases, or phosphorylation-defective IxBo
(IxkBoSS32.36AA).
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BEHBEEFRAREBE (AFEFL2 - Y/ I AUGHRER)
HMHEABER

REHFFROBFICK S HIV #2 O
HAFRE | BEARE (RREHERAY EEFRATER)

MREE
FEERE. B4 2IEREERRORBMEBREIK (PBMC) 5., HIEIFSERNIC HIV- ERED
93 CD8+7 DS RMHIEMEEN T #180 (CTL) #8EBL/A., 20 CTL HHRICHEESLS
SREWA, RS, X4 i HIV-1 BBEGCHBICHL TOAMNIANFERERD, FEEIL.
COHEFERN HIV-T DHEBFORITET >~ BREAART DRBESREY CD8 EtE CTL
¥dE—EF—PBMC IR0 CD4+ T HRI3Z O E#4EML. 1 YA 2J)L HV-1 R UHMEZS
2L\ Pseudotype virus BT HIV-1 BB RAT v T&BITLLE, F/z, HIV-1 2 PBMC
I3$ 3 CTL QMRS ENEE. SHMREERDPO EFICHERESNS HIV-1p24 BZHNE LR
BEM (%) 2HELE. COER. CD4+T HBS O-ICx3 5 pseudotype virus BRRHR
Tld. B 24 BR#%IC CTL Z5FML TH luciferase FMHFHEEICHFIZATOAE, #-T.
CTL I &d HV-1 EEY A2 INOREC—DONFHRTTEFTHEEIONE. &
7=, CTL [% HIV-1 Bi#mRIC3 LT Fas ligand $k#F1& @ bystander killing IT& V{EL RO
HREERERTH. CTL & HIV-1 BEAC PBMC 2K BRESIE®EL HV-1 EXBEZRE
T2X%TIE. CTLICKS HIV-1 E4N%)E Fas ligand PRABICREES N, #- T,
Fas ligand {71 bystander killing 13 CTL @ HIV-1 I5I#FOFH T EFZ 5N/,
CD8 Bt CTL (3. MEIFROIC HIV-1 23k PBMC OO A INAELEEZHFILES, £O
BEICEIB EHHERBERLFEEHOMESSENS LS9 Mo/, 2055, Hil2
EEMITFIC Fas ligand KTEMD® bystander kiling (C&BbDTH 7M., CTL (LS HIV-
1 §0e&kicxT 28IV EM 7=, Pseudotype virus ZHWBIAMS. CTL ITL 5
BB EMOMEIT HIV-1 DEMAHLEORT YT (BESKEERE) ITHEWTHI L
DHEENS, HREEELO HIV-1 PSR, T @itL 749 —Lso CD8+CTL O#
BEASFENTIEEZON, S, EYFENEAHV-1 BLLUTORREMBESERD.

A. BIRBH BENS CD4+MREREL IL-2 &HtD
MEERE. RoSEBLERROKR COS+HBskEHI LA, ZOMBtkT Raj
o B (PBMC) M5, HIV-1 BEICH HERZ2ELTRIFECERERELE
FIgE£15D CO8+ THBHEZHELA, T WTOREMN CTL THAZLZEIALTH
7 ORBOERMEEME T @R (CTL) Th %, -0 CTL (% IL-2 FET TIEREEL
U, HV-T AiRSEEEE< BCHRICHE EHAMIC Raji B EMNA .
EMERIGO, HV-T Rikrg I
LTOANAMELEREEIFD, HIV-T 8% 2) HIV-1 B PBMC (I349°5 HIV-1 #15]
BICCoL s OHMERNEER CTL HEICRBW=OER—FF—HED
ICHEETRHIE, HIV-1 PIBREOHASHE  PBMC % PHA #ii 1 8 IL-2 FETTE
ENFIEBRBNOBITERIETE S0THEND #L., CO8+HBREFA L/ E~XEBWTKH
5, FFEEIZ. CORBEEERN HV %L CDA+ilRsTBE /. ChSHDHRIC

HFIBFORITE{T > =, X4 HIV-1/NL4-3 BLvd R5 HIV-1/NFN-
SX ¥k%& 2 B2, Li¢ CD8+CTL &
B. A HIV-1 BB CD4+PBMC &BRE. 4 BiE

1) @EAHET ORFEFEE CD8 B3t CTL BEICLBEN—ARRILFORICEENS

# : HIV-1 p24 §% ELUSA ICEURIEL =,
2% A PBMC 274 b/ CHEL

7= Raji HRTHHL 7 OSRNICIBET 248 3) Pseudotype virus B /= HIV-1 #EHD
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AT v T ORI -

FEE HV-1 Z2RWIBE. SEHET
ICEBOTANAY A SIVBEITT S8,
CTL 12& 5 HiV-1 ERIONFIZRT v 725
BTBIEIIEELL, I T, envelope R
8 HIV-1 28T luciferase RI|MAL & —&
Amphotropic  murine  leukemia  virus
envelope DRI|AL & —% COS HifaIC co-
transfection UL T#/ 5 N /= pseudotype
virus ZFv/= (B 1), Amphotropic murine
leukemia virus envelope 13 PBMC D CD4+
LADOERICHBRLBZ0DT,. ZORKRD
RAFENEL TR CTL LR FF—@BRO
T ORRERN CD4+T @faon— 2RV,
CDA4+T 8R4 0 — /[T pseudotype virus
ERLTE 24 BREROBEFCHENRS X
U CTL #MA. SHICERE 4 BRETIER
L. #ilRPICRRT D luciferase FMZ I
E/A-F~ICLURMELE,

4) HIV-1 &&= PBMC (23335 CTL DinlRdE
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