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NF-sBX 19861 David Baltimore Sol] 98] B #©=+-
ollA] k chain enhancer proteinZ WAE[ITE B
Baltimore o~
(EMSA)Zh= 744 WS #ekslo] enhancer elementol] 72
3lslo] A AKtranscription) S ZAsH= AARIA = A2
o] EAHmolecule)E W7dsAl 5 Zloleh1]. o=
3 FEE T AARIAE Wdsles A7 = A WA
olgjom oJu] 197510l FAAF A(reverse transcriptase)
o] WAoo g ol e 443t David Baltimored] It
sl 71duld ofFelegl & 4= Qlrk NF-xBv Agolle
B #ZF BolRltw A7tE]glon), F239] olqtol] ofsjed
S AEE Alefslar 24 z2FellA] A2 ofr]elL} Wk
Azl 3% "1%(immunity), A|3EA}IAKapoptosis), HHF
(carcinogenesis), ZZAAY 5 thdst 755 Telsto] <
AA = iek 53] AEAAA N 3t 75 NF-xB7} vlH
Al MZE(monimmune cell)oll4] ol 7|58 F3¥sl=A]
of] st Fe3t A& AlFshe Zo=, follA a3t vt
9} 7ro] Z2zol] NF-xB7} W1 AlZEollA] W%l Ao 2 HE]
NF-B9] 5, wdol] A3t 7|50 452 = e v, ]
A A A|ZEANAE NF-xB7F ASHA] 1 750l - 9
o] ol whitelck B =fellA= NF-xB E4J3te] 7]
NS dofstkar of, dad 9 SR 5 Wi A
ghe] Whyof] ¥l NF-xBO| A& A& aslara) sk
=g

electrophoretic mobility shift assay

1. NF-xBe| &M3} HZE(activation pathway)
et HE

NF-ABE Sl AR wlsh o] EMSAE 3ol

B-cell-specific intronic light chain enhancer®] °o]&%

(lipopolysaccharide), TNF (tumor necrosis factor), PMA
(phorbol 12-myristate 13-acetate) & 25 Al=oll 2J3)] &
AslEl= oldollyt 9+ 21AKubiquitous factor)o]ch NF-x
B9 T4 AEoZ+= p65 (Reld), Cerel, RelB, NF-Bl
(p50/105), NF-B2 (p52/100) So] glom, ZEH o & DNA
738}, o]§hAI$Hdimerization), 1¥B (inhibitor of NF-xB)<}2]
A528 59 75 43sl= Rel homology domain
(RHD)% Z-=t) NF-iBO] A3t A2 28lgst 77
712 Jo} 9lgl o1} 1997+ Michael Karin 5ol 2J3l IKK
(IxB kinase)7} "7l oz 7] Aulelrt E2lA| =9
th2]. Al NF-kB2] 49| kinase?] IKK complex+ g, §, v
3e] ARoz FAF0) Ykt A, o p27ke] Zal
olekS](catalytic subunit) Zoll4 IKKf ©1<ke|i= NF-xB<]
ifcanonical) 43 Aol BFHA ABS el
IKK o B THnoncanonical) A3} 7 Zol] dodsh, 1]
Zal] okl (noncatalytic subunit)?] IKKv (NEMO)T& 24
A4S P A3 F A BY AEE TNFg
IL (Interleukin)-1, LPS, dsDNA°l| IKK g7} £H433lz]o] 1kB
£ ARRKERZIE, QKEKE Bee  fHIFIERISH
(ubiquitination)ol] 23l Eall=lo] EjFeEg olFa Yw
p65(RelA):p50 o|$HAl(dimer)7} Fel=lo] AEXAZHE] 3
o olEsjo] al ol MARIARZ gl Hek g
lymphotoxin ¥+= BAFF (B cell-activating factor)@ A}=
E e vt GAS A2l KK a7t 243%E]0] pl100&
Q) H3lKA ps2E wEAF)aL, o]of] ule}l RelB:p52
o7t LAkl At B3 A e AW (innate
immunity) $= 35l Hofatm, vlgTt 2435 e o
1A 7138 A)(lymphoid organogenesis), B AEAS, A5
o]l poddhrhFig. 1).

Z| ol IKK/NF-xB 25 A3k thaes] 57491 LPS,
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Fig. 1. Activation of two NF-kB signaling pathways. Activation of NF-xB by

immune stimuli involves canonical and noncanonical pathways, which are based on

degradation of IxkB or processing of pl00, respectively. The canonical pathway is

stimulated by diverse cellular stimuli, such as antigens and cytokines, and is

dependent on the trimeric IKK complex. The noncanonical pathway responds to a
subset of TNF family members, including BAFF and CD40L, and requires IKKa
but not IKKv or IKKf. BAFF; B cell activating factor.

dsDNA S°| NF-kBE A 7]= 84 3 1 7|4o]
48] BisiAA = 9dek. 5 Z9)2l(drosophila)ollA] &=
4)(dorsal-ventral polarity)oll =% toll[4]2] mammalian
paralogue?! toll-like receptor (TLR)7} 7] AlfFAHE
(bacterial product)] ~&Ao| z}d WS xA-sl= =
23 gAdo] wEFom[5], = 3F9l(downstream)ZE
MyD88 (myeloid differentiation marker 88), TRIF (TIR
domain-containing adaptor inducing interferon-f), IKK,
NF-kB, IRF-3 (interferon STAT1

(signal transducer and activator of transcription) 5o| =X}
HoZ Asixlo] BlsIAA] ElrHe].

regulatory factor),

2. HMHAH MZOIM SMEXIAAL CIXIZA Q|
NF-xB (NF-xB as an antiapoptotic factor
in nonimmune cells)

NF-xB7} W19 AZo] 2ol = H]HAA] A|ZofA] Haig
< olu] A ghorl, vl AA] Al 9] 75| s
Al BFsiAA AL knockout mouse ATE F3NAIACE
Beg &< p65 ZARAFE A=t A} elA7el = Ae

e, 1 AU THAIEL] ApdFRD AlEARAAL

of3E ZHAO| 7). o] F- el el 7 =HellA= el

~87] =l dlel7]ol] TNFa7} o} En|=m] ool of3)] ZHAIE
o] AlEAAAL & =710] A=, ou] TNFaoll 2|3
p65E 12 3= NF-kB 24371 FAloll Lojut TNFaell
o3l fiesle AEARAAL AAIE A dee Al =R
A 7] BE LA A E(primary cell) Fo= vljokE AlE=
TNFeel| oJ8l A=A 9b=d, 1 o] vlkE BAloll TNFa
of] &J3l} el NF-xB2] 4317} Lolutr] wllZolel{s~10].
TAIE Aol o3t 7Hd 3l glil7] X AHembryonic
lethality)= IKKf 730 A8Z] oA % 32=]o] IKK/NF-kB 73
27} in vivoollA A|EAE(cell death)S 2= T3 o3
= ke 2% oAl 't Bl Qlel11). o] NF-«Be] &
A|FEAAA}L Es(antiapoptotic activity) L ¥ w2 AlE
= 239 in vitro B in vivo Al SHEo], Azl v
HoAA| AlZEeNA 2] NF-B2| 7V 523 715 59 shie
aHA|EARAAR) 0] el QIEE AL Qlek = in vivoollA] 1%
e o] Yol ulf TNFa 52 A5 w7l o3 5=
1o vl A AEEZ0] 4 e g glow, o] HwY]
Al AlZel] tigk Wz} Al dsl|(bystander cell injury)E =+
+ 7Fs= NF-xB7} Fefsivia & <= Qick

NF-xB2| SHAZEARAAL 7152 BIHAA] AlZelRt =3k

2 e ohx wle] ATeAE BaEh Z oHAIE
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(macrophage)”} BFA]7F S-Ax(anthrax toxin)oll 2J3l] Al|EA}
H& A ull NF-xB7F SAIEAAAL 7155 Fefsl= o]
Ba%l vl QJrl12]. Zr2u) LPSoll 2Jgk TLR4 A}=5el] <J3)]
AZET} A5 73-$llis NF-kB #4317} hallERled
AL QIAEA] Fa3t g FYslA] 253l caspase A3t
7F MEAES e AZS 310] caspase AAAE EAs}
W aAErE g3 AR AsAl slo], 7]l
caspase”’} AEAPES doFlcke o] &t of e ATE B
oIFTH13).

3. ZAMEE MZALHO|A S| NF-xB (NF-kB in
thyroid cancer cell death)

SlellA] A=dE NF-xB2| HAEAAA 7152 282l
AlZoflA] Flo] A3 glom, nfR o] o]f= Qlal
AlZEE oIF-E TNFeell 23F AlZEAbdel] =gkze] gl
TNFa U7 2419 7eie} 2] TNFoe P42 -84
o] fir}. & ollZA] ME-180 cervical cancer cell (AFg73-SA]]
F)T TNFa T5o2e AIZ Ads 58 ¢ ot
nondegradable superrepressor IkBa=Z. #4271 (transfection)
AFIRA e IkBeo] EZReolE  E3l|(proteasomal
degradation) S 2} A= MG1322 Z4%] ¥ TNFa 2= s}
W AlEApEe] fewo] IBa 3l el 23k NF-xB 2
A3} TNFaoll ]38t AEARS oAk Holzelrh14]
g TNFae9} IFNvy (5= [FNoE Zo| Helslds
ME-180 SHAIE AEE do 4 gled, ol IFNw}
TNFeell 2J3F NF-xB 2935 JA[3ke24] TNFeell gt
A8 FE3bo] reporter assay S Eoff PEEUCh T}
IFNv7} TNFa >8] 32] p652] 384 $](nuclear translocation)
L} EMSA®IA] mobility shiftE 23 AARIAl= Fslod,
ofkE IFNwol] ool fE=Sli= STATL 5] ZARIAL 5o
squelching effect- E3}o] p65el] 2Jgt AAJEZ] (transactivation)
< oAl Ao AZEIC14,15],

TNFa7} thie] AN AlEAE S fieslA] et
= Ak =l Aol wAE e TNFA 79
TRAIL (tumor necrosis factor-related apoptosis-inducing
ligand)2 25-72] death receptor (DR4, DRS)E- S3lo] tHE
o] QHllEel] thisle] 73t AR FE-S Z=ri16,17].
Hhdol] A tieliA= oleldt AlEAPE S fislA]
gkot A12hxl ghell g A2f- X BAIZA 2] 7hHsAe] uil¢-
Fo Rt 28 A7 16,18]. TRAILY 2J3F A=
ApAAe] 73%- caspase} M| EZER|opt T3t A8S &
vk dedz] 9lonh19~21], oWAl TRAILe| SHAEe] 4
Bl o2 AEALANE Gmshien] Belel A sigke.
™, Ut 54 RAIES TRAILO #A3HAS vehi=dl
I A 71 segk wekelA] ofek TRAILeN 2|3 NF-xB
A 3lol] AAE XS0l TNFee= 22l NF-xB 2435}

a2 =22

£ YogIA| ek Ao] Akl o 22,23], 7L ¥ NF-
KB7} delayed activationEltli= HEE 9lo] o]E2] oA
7} 9hrH22,24,25]. AASLS TRAIL©] FRO anaplastic
thyroid cancer cell (G334 dPAY AlE)I} SK-Hepl
hepatoma cell (7F} AlE)oll4 NF-kB EASE Al7]=A]
a2la a7le] AEAETL ofwdt dgte] Al 2=ARIS]
th. 2 A3} TRAILO] p655 Asp” $1X]ellA] Hek(cleavage)
AlA NF-xBe] 24 JAlsla, wehA NF-gBell I3k
FAEAAA7E Aetsl= Zlo] vzl or, 23] caspased]
oJgk pos 3l % NF-4B 2431e] oAl TRATLO] 72
% AEALY EE 2 2] ol57) B oF + Ul
th2e].

3FA NF-xB #Alste] MR 7162 Wkl ol
AE Fask A3E 3 Qe Ao E A7 F 4w
Al|Z(intestinal epithelial cell)ol] o] & IKKHNF-kB7
AR A2 Az AEA AL S7Fshe, olufl ot
(colitis)ol] 23l -Frkel= oialqke] whae] hazsiAl =lo]
743 NF-gBol] 2J3k QRAIES] A|lEA}AAL] thgh #gHAdo]
HRF o] A whAloA] QPAIE A el odks wiX&= A
oF AZEH27].

AN

X

4. N18 2280 NF-xB (NF-¥B and type
1 diabetes)

TNFa= 7 93t AZAE a4 (death effector
molecule)®] shto|Aul tizle] YXRAFEL FISAAE
(immortalized cell)5 TNFaq §HEoll 93t AlEZAeiA
S wA] ¢ked, L o]f= TNFeoll 9J3l] SAIEAAAL
o] At Ko glw]y] ullite]ch9,10,28].
NF-B7} TNFaoll &3l == TAAZE] AEAAAE
WAsl=E a3t Jgs sk ZloE A $4rl8,29,30].
T} olohe HEE AFAIE fIZTE o83 Aol
AE AR hypoxic injury) FEE reactive oxygen
species (ROS)ol| 2|3k A|ZEAE A] NF-kB A7} A=A}
AAE z=ARIchE Aol Hawie31,32]. #P &kollAl
5 IL-1p00] 93l AR NF-iBe AIEAAAE =gt
3 Hawjo] glel33~37]. ol2f3t A& o3t Adhe Al
A G, AR S AAEE AIEAES] WA Kol
7108 = girk AAR FHZollz UV Al AHel &
NF-kBel| oJ3l] gAEAIAA Ha §2%F F8o] Aol
B3=]51 Ql=] o] TNFa 2] wieh= ok AbEo|cl38].

NF-xB2] A&l thal}A] kel Kol 97| widol] 2
A& AolAl= IFNYTNFq synergism 235 2-83) A
5 AIE AET AE FiollA NF-xB 2433H] A3l
thall 3780} TNFa= MIN6N8 Q152 Z(insulinoma) Al
EFoA 1B s FRlAL pose AIEARNE dlog
A7) =gk 57 AlEFoA EMSA A38e 53
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TNFeol] ©J3F NF-kB DNA-binding nuclear complex2] &
A3 B %A ol p659t pSo ol E o] FoiA]
i) IFNVE AX 25 3T TNFaoll 28l 5% NF-xB
LA3tel] AdkS mIX|A] Fisict g AEHE AIE e
L} A EeAE TNFeoll 28l AlEReIATE Louiz]
254, MG1322 Axelste] pese] %9 3 NF-«B &
ABE JARsl= 7d-Folli= TNFaeoll elol| &gt AlEA}IA}
7} fr=E9de) elERlE AEFOA 1B ‘superrepressor’ (I
¥Ba-SR)E kA E7te] w oluionlolg] o]l <3t PA
ESQ](transduction) A] NF-kB A3}t Eo]do g A5
<4, olull TNFeoll oJall fiexl= AlEARAA LY J1zksiAl
=He & Ak ol gt ATEL TNFeoll 93 #13 uil
ERAIE AFHol|A] NF-xB 43| uhg B3 g A}
™ NF-xB7} TNFaol| thslo] ShAlEAtdA o3hs sl 71
= SJuigkel. SlollA A5 in vitro AR A in vivo
A= TNFaell 93+ Al WiEbIE APES NF-xB 243t
Z 913l =& = Aeh, in vivoollA ANE wixH vk A
NF-iB 24315 WAlsh= 714o] EAllsllof ghe}. df- Al
ElQJellA= IENVZ} TNFaoll 913+ NF-kB ZA31S oAlsh
AWH36,39], MIN6NS Ql&elE AlEFol|A = IFNy7} TNF
aoll o8l == NF-kB 243l d3ks wixA] Z3ct
[40]. IFNV7} Q1E7IE AlZEF0ll4 TNFeell 23k NF-xB 2
Ass dAlslA] EsEARE, IFNvE IAP  (inhibitor of
apoptosis) =  TRAF
receptor-associated factors) 7 NF-xBol| &J3l EAd3}=]+
SHAIEAAAL 7175 QAR 2 oH4l).

AE Fage] wehE Aol NE-kB2] in vivo %
& sl flsl B AT A wERIEA
‘superrepressor’ 1xBas WA]Z] AF(RIP-mIxkBa mice) S
TFEQIEl mikBa A3F] HAA £EAEE TNFal IFNv
[INFaoll 93t A|EAPH] Rizksigi o), IENyIL-1p41E
o wZkslde). RIP-mikBa AF Q] &%l TNFa A2l A
cIAP1, XIAP, TRAR29| Z7P7} <JA=|gict RIP-mIxBa
NOD mouse B3t Hho] ksl wiebd| o] A=
AAAE Z718193E) RIP-mIxkBa NOD mouseel] diabetogenic
CD4" T AIZE JoFH D (adoptive transfer) A] Bz vHAY
o] 781911, olu] -TNFa F3} dH|(neutralizing anti
-TNFa antibody) S X2l A] @ 2ho] E¢ic) o]zt
ZAIR= in vivoollA] NF-kB7} WEFA|ZEe]] ghAllEAledAle] o
2 sh, Arpae] Jaade] ol TNFazt S-23hs v
Al g AR 42].

Tt AA in vive 3 ANE i Az o] of
] ©AlellA] membranous/soluble (27F84d) Hele] A&
7R)(cytokine) @} thE E572] AlEAPE AdbEAo] A& vk
T TEE I T iRk ASe] EAdL V1] B
T A wEr AEAEANA IL-1p4 AR A(nitric

(tumor  necrosis  factor

oxide)Z AEAE #} BAT Bagh up grk43-45].
IL-187} in vivo 13 Fxx¥g wkAyo] 1A wilel AlZEAFE A
Z9% AEAE g3} EA-olepd IL-1p0 ©J8t NF-xB ¥
Azhe A A5 AlEd fellstodof & Zlo]a133,35~37],
o] TNFeell oJ8F NF-xB EA4stel= il 28314 =
o} w3k A YA EE AR QlEElE AT
Aoks el A Als Al kel AlEE FAE] 9l
7] wigell AlE7IRle tigh uk-go] thE 5 drH46,47]. o
2 o] A L% A wE Afshe TREES
TNFeell RES3l IL- 15742 A271ele A & ook 4
T A|ZollAe] NF-xB7} = AZAPES whA|slo] Al1d
o] S A 5 e ke 2l G544
o] NF-xB A3k= 959 5%57(amplifier) & 218310
A S S7MIFIa A Ak FXE 7FsAde] 3l
th. F NF-xB2| 932 ohZ Az} nP7 A E Al &
THoME WY AlxElz} nldedA] AlxBlelA oE The
Aol Q)= Ao}, whehA] NF-kB7} Zizrd el kol 7)ot

7 EE o AIAE o4 oF 5 gl ol NF-AB 412

i

2R ayorEg Ashze] glold a3 ol
9 4 gk

5. NF-xBe} HM[2& Z'=H(NF-xB and type 2
diabetes)

A% B NF-xB7F dsto] vk AMdL- 23
g o] whajo] phe R g A A ol oJela o]
9] A5T} Aol AFollA 7|Ug}. AEAALAI T}
7}¢] A/ Hotamisligil Soll €3 AX=G=d], ol
= AgzAellA TNFarb A= TNFart Qls=l-8A
(insulin receptor, IR)S} Ql&el~8-4]7] A (insulin receptor
substrate, IRS)2] A&AES AR = 7 BI3c48~50].
Ate] Il A4S wizish=tl glo] TNFart ol= 8=
Hodd Zlofuk= oFF] oo FEslARY, o]5e] W <l
g4 o] HAS(TNFa)F AR E(metabolic  signal)
(IR/IRS) 7+ cross-talkel] 7|Q1&ch= Z4& ARGk o=
el A 3% wizliAlell Sfsl EAd3ke]= IKKHNF-B
% AR} -GS FEE e FE3 viRE
deglct AR 204l7]  Zell ARAIEE
(sodium salicylate)o] @xH X EAZ A=Y H51]. ©]
3 IKKp7} el i) 2331 349lo] Bleixlels2]. <3
Zo]] 9J&l] v}kl serine-, threonine-directed kinase”7} -4
S}] A(inflammation-activated kinase), ©]+ IR =t IRS2]
ARYEdL QIS il AEAAGHS Aoz
(Fig. 2).

Rz QAR VAL 0] A 0T
A2 IKKS AARA] Aelaids o] &3t AgRdlo] A=
o] giels3]). A, Agk e lAAS Hole obese

N oot

73
o
=4

o
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Fig. 2. Proposed model of metabolic and inflammatory signaling and sensing pathways in
adipocytes, macrophages and hepatocytes. Adipocytes secrete factors that attract monocytes and
lead to differentiation of monocytes into resident macrophages. Together, adipocytes and
macrophages interact, increasing circulating proinflammatory cytokines, promoting a chronic,
systemic inflammatory response that adversely affects metabolic function and leads to diabetes.
Inflammatory pathways can be initiated by extracellular mediators such as cytokines and lipids or
by intracellular stresses such as ER stress or excess ROS production by mitochondria. Signals
from all of these mediators converge on inflammatory signaling pathways, including IKK. Key
initiating events in the liver are 1) hepatic activation of serine/threonine kinases (IKK), which
presumably caused insulin resistance at the IRS-1/2 level, and 2) the activation of the IKK/IkBa
/NF-kB pathway (via PKC, ROS, or other mechanisms), leading to expression and secretion of
inflammatory cytokines (TNFa, IL-1, IL-6, and MCP-1). ICAM, intercellular adhesion molecule;
IL-6, interleukin-6; IR, insulin receptor; IRS, insulin receptor substrate; MCP-1, monocyte
chemoattractant protein-1; M-CSF, macrophage colony-stimulating factor; MIF, macrophage
migration inhibitory factor MIP, macrophage inflammatory protein; PAI-1, plasminogen activator

inhibitor-1; TNF-q, tumor necrosis factor-a.

rodent model (Zucker fatty rats, ob/ob mice)oll4] o}23]=l
T} AR QlERA s AT, o] FEETEe
7h SE2A6A dud AsAge] slEoe] FHE Ak
=4, 3T3-L1 (AW), Fao (7 A|EFelA TNFaes}
calyculin A (AIRYEHY QMHEel a4 AA) X2 =
el o] JERIARAEE 15AZ 4 itk HEK 293
AZFA IKKpE A7 QaslergA 43
A As}3L dominant inhibitory IKKBE TNFgel] 23k 913l
AGAS =S T AAk A, in vivoollA] TKKS level 9]
Q] Fhol]l o3t QlERIFEA AEE 1918 o]
(heterozygous) IKKA" FlollA] Pz} Ql&alo] 7h43ig]
RN, IKKE" BF9} obyob BHE avl) Aol = thz=
ol Hlsl Pdo] Yokt whebA] IKK B2 gene dosage, T+

W e] Zhamol] ofal] Fde] zhamet QERIATEe] Ao
w2tk Zlo] SEE 53],

Aol 203k EdAgH A ZelollA] intralipid
Fhell w2 G el 343 s 7t 25l
A RERIA S FHE3eH54,55]. o]l PKC isoformeo]
2431531, ol IKKANF-kB 25 LARITH56,57].
FlellAl At He] & AFUA] BB IKKS o] 723
AR A ALY Al dERIARHA whlo] Zm] ek 58].

ARE B Aol glo] g ok2IRI(~7 g/day)e
A8k gl gl kol 9JolA] basal hepatic glucose
7+4=3}31, insulin-stimulated peripheral

. Rk FEEY, 33

o

production®] ~20%
glucose disposal®] ~20% ZA=|
ZHIE, C-reactive protein, 55 AT} FelAWbike] 7+
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Table 1. Comparison of NF-xB tissue-specific knockout or transgenic mouse models

Glucose, Cytokine
Tissue Manupulation Phenotype Weight gain Insulin, (IL-18, IL-6, References
FFA, Leptin TNFa)

Myeloid IKK} lacking in myeloid cells Protected from hepatic insulin Same S, |, n/c, nfc .S, 8 [61]
(Ikbkb “™°) (on HFD) resistance

Liver (DIKKS lacking in Potected from hepatic insulin n/c S, l,S, n/c l,S,S [61]
hepatocytes (Ikbkb “"P) resistance
(on HFD)
(2)Liver-specific transgenic Develop insulin resistance in Same S, 1.8, S S, 1.8 [60]
expression of activated IKKf liver & muscle
(LIKK) (on a chow diet)
(3)Liver-specific transgenic Protected from insulin Same n/c,!,S, S n/c [60]
expression of activated 1xkB resistance (on chow)
superrepressor (LISR) (on
HFD)

Muscle  (1)Muscle-specific IKK/ Develop insulin resistance Same S, S,n/c, S n/c [89]
knockout (on gold thioglucose Comparable to control
treatment)
(2)Muscle-specific transgenic ~ Muscle wasting Muscle S,S, T,n/c n/c [62]
expression of activated IKKS Normal in terms of insulin dystrophy
(MIKK) (on a chow diet) sensitivity

Pancreas Islet-specific transgenic Protected against islet Same n/c n/c [42]
expression of activated 1xkB apoptosis
superrepressor (RIP-mIxBa)

Adipose Not reported

tissue

The different mouse models have various age- and diet-dependent responses; therefore, for simplicity, the descriptions are for

the adult phenotype on a described diet and compared to wild-type on the same diet.

HFD, high fat diet; FFA, free fatty acid; S, similar to control; n/c, no comment.

* plasma.

a7} sle] QlaERIAA 9] o] glge] Harslglrls9).
aElchd IKKS Aol 23t a1zt Al ¢l

AAZ Fest zZo| Follylel o3l tissue-specific
knockout B= overexpression mouse”} Al & 4

(Table 1). &AL F2 aq] Hhg 229 74, &
5, Az FAE doFltk Liver-specific IKKS
transgenic mouse (LIKK)ollXl= 2}, 25 ZZolA] &7
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e ZHAE eI el figielel]. ERlE
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Alo] glomg I AlZellA APE= A5 A} Qe

7l Rk 2HellA] ofeka A 7hsAle] SleHel].

ElRes] muscle-specific IKKf transgenic mouse (MIKK)
Y-+ muscle-specific IkBa superrepressor transgenic mouse
MISR)oIX= larixddo] Al toe AA=]A] okghck
MIKK mouseolld T5%]Z%0] Yo MISR mousew T
oA S8 TH¥e] WEA= gkstehe2].

3R, A4 olef] 23k IRk AF EE= LIKK mouse?]
7+ ZFoAe NF-«B 7429 Afgle 84 5 IL-1,
IL-6, IL-8, TNF <=&x|2]oll TLR2%} TLR4] Z7}7} o
=9rH60]. TLR4= HellglolollA] el LPS 22 212l
A BRtEEs SASEA, SEoflA] frefEle A
A= 2]7k=2] HSP60 (heat-shock protein 60), fibronectin
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MBE AT dFARl dF A 5594
(atherogenesis) Aol Froldtrl{63]. TLR4" mouse=
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7} glo], TLR47F 588 el eiheel Sl S skel
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Fig. 3. Schematic representation of atherogenesis. Indicated are the different cell types involved and the

different steps in the atherosclerotic process potentially affected by NF-B activation. (1)Initiation of

atherosclerosis is characterized by the formation of modified LDL (mLDL), followed by the subsequent

activation of endothelial cells and secretion of chemokines. On migration through the endothelial layer,

the monocytes differentiate into macrophages and scavenge the modified LDL from the vessel wall,

resulting in (2) foam cell formation. Persistent hypercholesterolemia leads to intracellular accumulation

of cholesteryl esters and eventually apoptosis and release of proinflammatory oxidized lipid derivatives

into the plaque, further exacerbating the (3)inflammatory responses. (4), (5) Later stages involve the

formation of a fibrotic cap through proliferation and migration of smooth muscle cells and cell death

resulting in a necrotic core. SR indicates scavenger receptor. Modified from reference[88].

6. NF-xB2} ZAIASIES (NF-1B and atherosclerosis)

SN BFEL] 7net 3528 low-grade inflammatory
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2] F9 Rl NF-kB7F 593 He-E shohes 7o)
AR AL olal7) Bl Yol Al Fo] chAE =
Y5 AFATA| oA fElE RS AFHEE AR
(foam cell)7} FpHel]l A=]1, o] FFe] ARTRI
(chemokine), A|E7IRIF} AARIAE AJAdic). o] AxE
o] o|FA|E(immigrating cell) = &A1 E(resident cell)
9] Az BIlE =Asku A-f3H(fibrous plaque)&dAdoll
FoalA Hrk o|HE AF Tl Hof®l o =AHAE
NF-xB7} proatherogenic QIALE LA g F473353}
A2 proinflammatory RS 243k

o) F473E el RRSALE, A,
PRAENA NEB7F 242510] glekied], i A
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ST 28 717 A sk, olele (1)

7] e WY, )" NFe] AL e A E
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ZL sk, @WAIEAE, EIEETAIE S
fibrous cap ¥A9] A7} ckFig. 3). NF-kB9] g%
olef3l Z47te] qhA|of redl Zhzke] Alswpet b 5473
3ol 271w HA dHAlelAE WElAlE gl oAl
A, BERE ST A= P Al FellA] 24 Sk =
ofuffell= o] Ab=ell ol F=w o] ApSEelle E3t
E47E 44 QAL modified LDL  (low-density
lipoprotein), WMol MR AlEel, gl oj
FHEASE, cytomegalovirusb} chlamydia 72 HWAAE
o] irk

S WY 2] chAlelA= E3byellA] LDLE]
¥ (modification)©] Loj}b™H, modified LDLL o]
o] 344 oiFike= ¥oFIck olulf NF-kB+= LDL ®
3, 354 AW vl iAol Bo3sl= group Ila secretory
phospholipase A2[66], 5-lipoxygenase, 12-lipoxygenase[67]
5 243} Modified LDL- WAl EolA NF-xBE 24
$FA1A monocyte chemoattractant protein-1 (MCP-1) -H]
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