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Fas-associated phosphatase-1 (FAP-1)/§ >* 7| peveps 4 # f4 fF (non-receptor
protein tyrosine phosphastase)si— E > &~ § 2% % L% f|* positional cloning 17 j* 3
. FAP-1 ¥ it ¥ — i > chromosome 4q21-23 } » %27 3% 3 & ¢ putative
candidate tumor suppressor gene (TSG) » & p % i3 2 5 ¥ FAP-1 &%) = 427
rt g RS P oo FlE FAP-1 - BE 5 5 B30 3 v% i
(protein-protein interaction domain)sPE = # & F-v (scaffold protein) » F]* 5 # it %g
g foiFme ? F A TR T E - HFLA AR LD PR
yeast-two hybrid e ;3 3R — £ FAP-1 3 < 3 £% 3739 H — 4 F-v 18
(Keratin 18) ; i %f 3. FAP-1 ¢ & sm?e %= P2 & 4 dafpend Fv 188 83 23 1%
oo F|P ARG AL P L BF FAP-1 £ F 5287 B fddpend v 182 80
BT fREARZ AR AT A

AR B ER S% K vd BB AR & R FAP-1 5 HEK293T e prd = —
artificial system > J§d *# ¢ FAP-1 eh i > o 8 jp b & §ov 18 & 8 #qig Ao
¥iwdpenk 30 > WINPT FAP-1 e B4 7 & ¥ iadpend o 18 &
F0 B2 o AFT Y - B 453K P~ lentivirus- based RNAi *% i FAP-1 ch& E 2 >
FIAE Fo 18 fr 8 chitk IE;E_AF’K’JE B A eI % o - ] * cyclohexamide #7413

T2 (SR FAP-1 § 56 K & 30 18 & 8 ehgd FHRATA > BFL T 18

-

&R A E o EEFA WY MGI32 & 3MA &5 30 B fadrd kg
FIA DT ¥k 39 184- 8 € 5 d proteasome 2 autophagy & {7 *F fF o 2 1S
1% SiIRNA ' ¥4 FAP-1 ih4 8 £ AL f6 v FoF fadr &) > 42 & % A7
FAP-1 ¥ it %2 & 39 8 & 18 4_w proteasome # autophagy s3-v B "# f# /T o
F #°£ P lentivirus- based RNAIL fr v B %% f@dr | B a2 v it § @ & 0%

B U fREEE 2 cross-talk R A PRI SLA F B5 T fRELET AP B P



is e secondary effect o F]yt & kA i ,,%fﬁfr_ﬁ;? Beinfe o ATEEL 24 ) PER & 36
18 4 8 4_proteasome §= autophagy *# f# a5 > R kS % F M I 18 fr 8 & {7 &
v EfRAORN 2 2 Ap R 0 B9 18 A & 4_autophagy 7% fRi2 T 0 & F-9 18 B A
B30 T fRRITANE Ao % S FAP-1 thA MBS - F I FAP-1 117 1 & R
N ¥ AL Jo 18 4% autophagy " fF > H A & ¥k Foo 8 'F
R BFERAPE F Lo B S BT & B0 18V A & FAP-1 hk - £33 iF

* 5 % B g AF L autophagy "% 20 4 - 527 & 39 8 7 [ fautophagy £ fEE: T
A AP A RS DR o PP w AT D RS % PRk P & HEK293T
i = ihartificial system» FJt A k2 L I ¥ - BE G F R A RSDFAP-1 12 p
4 & v 18 r 8 chrassay system kB M v 2 F I 0 k- H $F 3 FAP-1 &

7 & F-v i& {7 autophagy "% f#end B E & o



Abstract

Fas-associated phosphatase-1 (FAP-1) is a member of nonreceptor protein tyrosine
phosphastase. We previously identified FAP-1 as a putative tumor suppressor gene at
chromosome 4q21-23 in hepatocellular carcinoma by positional cloning. However, the
functional effect of FAP-1 in hepatocarcinogenesis still remains unknown. FAP-1 is a
large scaffold protein with multiple protein- protein interaction domains, we thus
hypothesized that FAP-1 could through its association with specific factors to exert its
function in hepatocytes. In our previous yeast-two- hybrid analysis, keratin18 was found
as a novel interacting protein of FAP-1. Moreover, we found FAP-1 mainly associated
with abnormally aggregated keratinl8/ 8 during apoptosis. The specific aim of this
study is to study if FAP-1 is involved in the degradation of abnormally aggregated
keratin18/ 8 and the underlying molecular mechanisms.

We approached this by establishing an artificial system using HEK293T cell line,
which expresses high level of FAP-1 without endogenous K8 /K18 protein expression.
We tried to generate the abnormally aggregated K8 or K18 proteins by transfection of
K8 or K18 expression construct alone. In this artificial system, knockdown of FAP-1 by
lentivirus- based RNAIi increased the protein level of both K8 and K18. Aided by
cycloheximide treatment, si-FAP-1 could increase the protein stability of K8 and K18,
suggesting the involvement of FAP-1 in the degradation of K8 or K18 proteins. The
treatment of specific degradation inhibitors of MG132 and 3MA demonstrated that K8
and K18 degraded through both proteasome and autophagy pathways in this assay
system. The results of si-FAP1 suggested that FAP-1 might regulate the degradation of

K8 and K18 through both degradation pathways.



According to that long-term lenti-virus infection and degradation inhibitor
treatment might result in secondary effects caused by a crosstalk between both
degradation pathways, we decided to determine degradation kinetics of both keratins
through both pathways. The preliminary data showed that K8 might degrade through
both proteasome and autophagy pathways while K18 seems to be degraded mainly
through autophagy pathway in this artificial system. The results from si-FAP-1 revealed
that it might preferentially regulate the degradation of K18 though autophagy but has
little effect on the degradation of K8.

All of the current findings are derived from the artificial system in HEK293T cell
line, which warrants further confirmation in some other r cell lines expressing high level
of FAP-1 and also the endogenous K8 and K18 proteins. Moreover, the biological
significance of FAP-1 in regulating Keratin degradation through autophagy would be

the next issue worthy to be extensively investigated.
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"+ 'm % % (Hpatocellular carcinoma, HCC)

HBV (hepatitis B virus) £ HCV(hepatitis C virus)fi & & % {8 § & = |25+
TLERLYF =3 skmé, € AR 0 2 (SR F R SR B
#5975 3H(NAAFLD) ~ 25iFph 1457 4 (NASH) ~ 3 12725+ 4 ff 1994 1 (primary
biliary cirrhosis) ¥ 5 & 13750k R > 7 i ERIFROFE L o IR TR iR
i F BN ACET LA R TRE 0 TR B AL 23R FR AL R

o7 it B B A2 - [1-2] e

FAP-lea 3 B4 81 # it

F—v B enfk MRl L 1 (protein tyrosine phosphorylation) $-£7 % g3 4 i H R
B ERFAE AT AHEIRE R Do 2 TR | G e IR
BEEL Y 2 & J Fov fESRpk gcfiF (protein tyrosine kinase)fefit efik 4 £ fk fiF (protein
tyrosine phosphastase)iz= & 3-v f¥ & 37 ©

Fas-associated phosphatase-1 (FAP-1) />t 2L B | e viefk 3 FhpL fix
(non-receptor protein tyrosine phosphastase)sri— H > % &ZPTPN13 ~ PTP-BAS -
PTPIE[3] » =% 24 ¢ §84q21-23¢hi=% b » F-v F+ | 5270-KDa - ¢ 7w i## i
3o JENZH B 44 9] % kinase noncatalytic C-lobe (KIND) domain ~ band 4.1/ezrin/
radixin/moesin homology (FERM) domain ~ 4 i# £ 4§ s7ipostsynaptic density protein-95,
discs large, zonula occludens (PDZ) domain » §-C#} cprotein tyrosine phosphastase
(PTP) domain[4] » — 4%3% 5 FAP-1 /43t - 4% % ¥-v (scaffold protein) - % d % e ehxt
RBBHU RO 3 I AR S EA WS £ R S EBFAP-14 2 3
f£% thg-v © Rk 7 %4 7 # & (transcription) ~ ‘m% /&= (apoptosis) ~ ‘m ¥z & %

(cytokine sis) ~ s #2 H 78 et = (cytoskeleton rorganization) ~ ephrinB vt 4 & 1E % %
1



v 3§ A2 A 357[5] ©
si‘%‘uFAP-l S8 e v 2 a4 ] 0 84§ g 4p DIFAP-1F Ay m e &
# Fasea # o @ frd|Fassl 4 chim e % = [6-7] 5 i+ 5 A7 3 dg NFAP-17 jird -
insulin receptor substrate-1 (IRS-1)2 gpc it > p 75 d IRS-1/PI3K/Aktz & & H 52 5
314 dhimre 4 £ X SRR iR JRIE (7 e F 2 [8-9] o ¥ o F 7§ 4 AIFAP-1T
#-Srcigcfi# (Src family kinases)Tyrd19 ¢ 8L3 gifis i > 17 5 ephrinB it & @ vE§ T
P w3 #3';-?;]‘ o T Frd | F R dm e g 1Y [10-11] 5 5 b - B 4HH8T I pRRpL 2
Fkfis fF (protein tyrosine phosphastase) e+ L4 i F] % % 4 7 (mutational analysis) ¥
I d o < R B OFAP-1 5 3 4 48 R % (somatic mutation) > R % 5 5 5109 0 A
7 FAP-1 %+ %5 J% ¥ ¥ i 45 /F #r %% & F](tumor suppressor gene)ein g & o

AR % F AR Bl * positional cloningsh= i# & - B wIFR R 24
allelic loss=n% ¢ £8 % #* —chromosome 4q21-23 » & 45 ¥ it #7%% 2 F](tumor
suppressor gene) > @ fs i % I FAP-1%_#* % ¥ b cHputative candidate TSG » F % %
6 %eET g B d Ay 4t 9§ 50967k & & SAFAP-1 mRNA % 8 § 51 F o078 50 %
i 7% Flende 4 (allelic loss)frx#: + ¥ A it (promoter methylation) ¥ i £_i# = FAP-1
mRNA % & "% Mg F] 5 L ¢k > FAP-1 cSNP6304:1G/G A F1 A &2 5 3 M RIE %
(mutiplex familial HCC)~ 7 % ¥ 4p B > 2257 FAP-1¥ i 5 — S8 99057 & cndir iy 25
F] [12] o e p o $3YFAP-1604 325 i > 12 2 FAP-1 &3 5% A, = i 47 7 et 5 (230

Fatmo v AG F R0 fE o

% F-v 8/18 (keratin 8/18)

B lmve cnimie b 28 d P [ Sk (intermediate filament) ~ 3v# v (actin)feic §
(microtubule) = f v Fie & » ¢ Bl med Fehi koL HARL G BRE
- M (tissue specificity) o 4 F-v (keratin)p3t® B 5ien- 8- 2 &8 2 M A 4 4L wie »

& 5 type I(K9—K20)4r type (K1 —K8)3 4] ; — #&m 2 » type [frtype Il & F-v
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% %] % head domainfr tail domain » #fi& f* (phosphorylation) ~ #% 24 i* (glycosylation) ~
# 4k it (transglutamination ) % % f&.4& 3¥{5 2 &F (post-transcriptional modification) 2. &
FA A AP % B R IET chcoiled—coil o helical rod domain °

imre cn® P SiA & d & Fod 8 (keratin 8)fr18 (keratin 18) = > it F 4 18 kv
T & R0 Bfr18 Lt BTy Ao S A S SRR [13] - Bk A ehE i G
# &4~ M eh L ¥ (mechanical maintenance) > 1 3 M e e fy fos B o gt
‘b5 & Fov 8c18:R ¥ IF 5 R4 F-v (stress protein) » B AFimre £ Pl F R4 A F 4
% & BF > i phosphate sponge » 12 & - SAPK(stress- activated protein kinase) ¥+ #
£ iB RAR 1 30 8{CISET AEd BPH LG LT (FF g 14333
60 - HPI L @i e BB B R A )& Y (droFask §)
i # [13-15] -

Pane § SR h Ry SN IBIBE R R SRR TR R
(cryptogenic liver disease) &% f 4 %%+ # 4% 129F# 1* (primary biliary cirrhosis) ~ f&
B K (fulminant hepatitis) ¥ 228 R AL F5E 0/ 0 2 5 8 RAPM > ADFHR R
A5 ek g F]F[16-17] 5 3925 2 A2 & F LRI ehd 0 88 18F A M
b DI G 18] 5 200 A A L SRR AL S IR ¢ Y
AL 5 12 8¢ i Mallory- Denk body » *% 7§ p62 3-v friZ% ¥-v (ubiquitin) &% f#
o RF BRAERL M 2 Lt ek Fou 84vl8y FlE AT ¥ *E f2 0 @A) = inclusion

body s ’#7 fq g ﬁ% £ BF-Fie m’?é ¢ [19] o

Mallory- Denk body e & g2 35 & 4 41

Mallory- Denk body# % &_% 1911+ d Professor Frank B. Mallory %+ !m?z ¢ #7
B Ieh- f8 ke F % P 3§ 4 (cytoplasmic hyaline inclusion) » v EFpF 445
(alcoholic steatohapatitis » ASH)fr 25iF## 143+ X (non-alcoholic steatohapatitis - NASH)
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POF R pIR it o fne T O IR S R MR A 1 5FA 1 (primary biliary
cirrhosis) ¥ % &% {2 37%2 J5[19] - Mallory- Denk body i & o w #f §-v e s !
(D& 30 friof 35 aas bv @ &30 8- & 39 18+ 3 B * (hyper-
phosphorylation) & ;2% i* (ubiqutination) = % F-v
(I1) & %g F-v (chaperone) : Hsp70 ~ Hsp90 family ~ Hsp25 family
(IIT) %2 3-¢ B *% f2cH3-9 : ubiquitin ~ UBB+1 ~ sequestosome-1 (p62)
(IV)H # 3¢ : transglutaminase 2 ~ tubulin

BT L3 E VRS N ISR & B0 8rI8hA RE € 7 At b
H 4 (K8>KI18)» # » 4% B R AkpL it 742 1 5 g b > transglutaminase 2 § A& & o
¥ JE (T (transamidation) #- & F-d i@ 5 A { + &+ SR £ F (aggregate) ° po2
AR ERF PR A TEEE Mk Fu I EY > %A D F R
fhehd -9 F L proteasome # autophagy4 f# > & § proteasome:fiFt iy # it F g
BELFES DL FRELFPFE PO2T i § 827 1 AL T A8 L S R
& ¥ > i&32 Mallory- Denk body37) = o

Prof. Denk:H @ Fj 5 £ 41 * 2.5% grideofulvin(GF)#& & -] &1455]194=% » 2= =
7 % — i#Mallory- Denk body /|- & 45-5%[20] ; Prof. Yokko [ fj 2 {5 41 *
diethyl-1,4-dihydro-2,4,6- trimethyl-3,5-pyridinedicarboxylate (DDC)i£ = - # { -2
4 Mallory- Denk body =€ BLH-58[21] 5 2 {8 & 3= 84182k F1 5| “,% | B AL T
78| RawuE = 5 # 3 Mallory- Denk body=2) = % 7 { 53 4 > bl4eid 2 5 %
DDC# ¢ &4 F-v 84 F] 7| ",f /| & ¥ 3% % Mallory- Denk body s & # [22] > e r#
#a & 39 187 F171% | &4 2 Mallory- Denk body[23] 5 g+ #h » #-iff & 2 T & Fo
8eAk 14 7 B4 4 DDC{é - ¢ 1 Mallory- Denk body:h2 # j& = B ¥ %% 1 = iF >
WRARE 0 8nAFIE A RA I 5T F ¥t p 224 2 Mallory- Denk body[24] °
PLFEHE T B b Bed 8chA LE X 3t & 34 18 (K8>K18) % Mallory- Denk body &

Feng & 5



Hws AT ] Raud > % 5 Mallory- Denk body 2 # e #14% ig - # enF
W Bldeg By OE IR ] BUAFEE NP ' % S8 mre poeend B J F]Atg7 (s o
g A2 A F Dk FF[25] 5 4 h o TR e RS B s A
(proteasome inhibitor) § %% & 3¢ 3 fp 4~ A 2 > I e p RS T A
(autophagy activator) —rapamycinfé > ¥ > & F-v TR FF[26-27] - 2 (5F7 7 { &
- B R AR E 0 8k FliE A BEP kv fFidr4]# Bortezomib¥ 3 E
Mallory - Denk body#g 0247 <24 2 > 41| * rapamycin/® i* m% p ¥5{8 F F 2R 0 F-v
HAR Y A 4 [28]0 00 b Rt AT dmte poe AU l‘fMallory- Denk body & # &+ ¥ &~

B AR hE BB o

Ubiquitin- proteasome system

Ubiquitin- proteasome system (UPS) fr macro- autophagy &_'m? © 4 f24= & i
B £ T 0 4 335 UPS {r autophagy £/ iEfb>: ® B2 23 iT% & fRELD
Flad FpAFr 224 %7 o bl4e  UPS $302 2 5 & - |+ (specificity)
1B F L f3L 4 ean® 3 44 39 (short- lived soluble protein) » % ¥ B 4 A fwe
Feiefm- ko|enpik it 5 ik @ autophagy X3 X FE - T AR E
fado frX 2 H L2 73 5 &~ F 39 (long- lived bulky protein) » I ¥ 7 & &4
TR e fEid (vesicle trafficking pathway) @ & {7 & Ji -

UPS ehsl B ¢ L5 = fafEH ni®* > 3% 1 2L % (ubiquitin)fé » £ 42 A
proteasome A% A" f# o pt = fE % 3 » El /& i f= (El activating enzyme) ~ E2 %
i (E2 conjugating enzyme)fr E3 % & fi# (E3 ligase) ; @ proteasome & — i d 20S
P AF & 48 (20S central complex)fe i 19S K45 & # (19S lid complex) fe = &
Fi e B o 19S FHAF £ 5 7 PERE S o “ﬁ% £ B+ 2 %  (deubiquitination)
LB FE L 20S ¢ AT AR L M 20S ¢ AT EMe 75 BoRfREEL A H

B4 A ke ingen KR E[29] ¢



% p % (autophagy)
fn¥e pvg(autophagy) £ dg #-imie BN ek 4 s KL AR AF e B2 1 ¥
ig-v FE S A X FE RS | W (lysosome) A fF - BAEAR 0 nfE B AR A A
Z
1. B % ~qoit £ a6 T §= (homeostasis)
2. a¥Fre Bicke p F-d hE-F (quality control)
3. #ELEPIEF & (immune defense)
RHLFEE PR E S 07 ¥ #w psgA 3 = % micro- autophagy
chaperone -mediated autophagy f= macro- autophagy ° micro- autophagy £ 4p 7% |- #
IR A e R fe e Rl dwmre JTN chimfe p e T (autophagic substrate) 7% | 8 f2

& is ® A4k 4 fZ[30] ; chaperone-mediated autophagy #_d % F-v (chaperone)yF:s

S

w U dmie poeg X T ohd PRt (pentapeptide motif) o M- i AL | B 4 iF
[31] - macro- autophagy * ¥ 4t §§ fL = autophagy » &4 me p chfF5Ri% 2 (vesicle)

¢ Bl 7 F Mw¥e p < F (autophagic substrate) i1 % 3 » 4 = — i autophagosome 7
At R aR s o T P e ek T 7 1% macro-
autophagy 4 fi# % p 7 4 10 4% & & o £ ¢0ik ¥ macro- autophagy » A _ne *
kAR BAL D Y iadphin FAAIHPIE SN L L AFH Fitd
£ 2[32] -

mre porgeng 4 . -k Feh Atg A F1 37 0 Atg £ F] 5 autophagy- related

gene (NHFR > B G LEER FT IR AT EARY RKFRFET 0 P W C ArihAtg
RFGF Lo mre prienE 2 A RT AL Z BHI Aud A i Atg A F)
1. vesicle nucleation : phagophore B & & %g ¥eig= 4 =
autophagy ¢ E 4&< mTOR jfs (mammalian target of rapamycin kinase) 7734 45 > %
%A 7 B 2  Rapamycin ¥ > mTOR jjfis § ] & m 138 Atgl

6



Atgl3 §r Atgl7 % I £ = 5 serine-threonine jgcfiz 48 & %8 (kinase complex)as jgcis » iE
M % it phagophore B & %y %4~ 4 = 3% % d class III phosphatidyl inositol 3-
phosphate kinases vsp34 ~ vsp 15 ~ Beclinl f= UVRAG (U V-radiation resistance
associated gene) [ k= %, B e fis 't & RH (lipid kinase signaling kinase) ¢ 5 # 3
BER AP - 0 3B - 95 33 ¥ phagophore e2 = et B [33] o

2. vesicle elongation and completion : autophagosome 37 =

@ 872 % % & & 5 (ubuquitin-like conjugation system) € + F 33 ¥ phagophore 7
4t £ > i¢ phagophore i bre F]iin?e B} 7 7 n%e p v < F (autophagic substrate)
% B 0 A) & — B = B i autophagosome o g EFILF B £k oA b4 AtgS-Atgl2-
Atgl6 fr Atg8-PE conjugation system » 7 “ Atg7(E1 activating enzyme){- Atg10(E2
conjugating enzyme) ¢ €& AtgS5-Atgl2-Atgl6 4F & 2 = 5 f pF Atg7(El
activating enzyme){- Atg3(E2 conjugating enzyme) ¢ #:& LC31& PE
(phosphatidylethanolamine ) 5 & ° AtgS5-Atgl2-Atgl6 4F & # £ i&i& LC31-PE 4 !
i jbrat B chphagophore B A A %q % 0 1545 = — 1 = #F ¢h autophagosome ©  LC3
(microtubule-associated protein 1A/B light chain 3) & i * ] Atg8 frf 5L 85 ke iR 2k
%] (homolog) > 147 f& k4] 3—v (isoform)is & > » W §& PE % & snLC31 frﬁz@ﬁk{
t phagophore B & & "s %t e LC3 II - autophagosome 2} = {& » =3+ ¢ 3 b e LC3
II ¢ 4% AtgdB F-v fiz > "$ R e B Y R AL w o > Flpt LC3-1 e 1T 7
% ime p oA Y ik isd (indicator)[34-36] °

3. docking and fusion with lysosome : autophagosome £ lysosome f# &
autophagosome ¥ ¢ fkmfe { iz e ix ¥ A) = » 5 #1745 ) autophagosome ¥ it %ﬁ
d fo%e § 78 chjice] ¢ (microtubulin)fri# # F-9 (dynein)-¥- autophagosome ¥ /1 3 iT
dm¥e 4% i ¥ [37-38] > I e class C Vps 4F & 4# ~ Rab7 fv Rabl1 %22 & 2275 | 48
& & [39-40] » 2} = autolysosome » I d % -] 48 -k f%fi# (lysosome hydrolase)#-m*e A

5 ’F‘A}ﬁ” °



p62 f= NBR1

p62/A170/SQSTMI £ % 4447 & % — B p56'* Src homolog 2 # i; # (SH2
domain) } — 1 &2 gipk it e oeft & B <fie 48 (phosphotyrosine-independent ligand) » ¢
P AR B 5 22 2b 8 A) F-d k' C(atypical protein kinase C ) e = 3 (8% ehij-
v [41-42]op62 F-v & 7 T FaF a3 KNI Cx iz A 5 PBIL # iv 3 (Phox and
Bemlp domain) ~ ZZ # i¢ 3# (zinc finger) ~ TB # sc ## (TRAF6 binding site ) ~ LIR
¥ 5v ¥ (microtubule- associated protein light chain 3 (LC3)- interacting region ) fr
UBA # it 3 (ubiquitin- associated domain) - N #¥ 17 PB1 # it % 7 22 MEK ~ ERK
FraPKCC 39 ey 2 3 8% ¢h >4 22 p62 c9p B F & (self oligomerization) 7 B
C s UBA # iy 3 ¥ 8234 % 1+ 39 (ubiquitinated protein).is & » £ fg ¢ # 7 LIR
# it ¥ 22 phagophore B4 At et en LC3 M & & > ¥ if L% % % (ubiquitin
receptor)frid “J}w (shuttle protein)e & & > #-2 % i F-v ¥ /1 autophagosome 2
N R B S op62 frd AT (L F -9 B - ) % autolysosome ¥ AL A fiF; ¢k
p62 » H_wmz p vgen®k - (2 B (specific substrate) > dnre p R Frl 2 p62 h
LIR # ic B4 R po2 € ¥ A » T B H X F v £ )= 34 8 (inclusion
body)[43-44] - B2 A 7 #F IR 1 lwie p A FR Kf R %y €M7 F po2 o
2% 1 Feo 7k ff [45-46] ’,__;"’;’Aé\?fiffii ¥Rz Z v AP o dota g &
i (Parkinson’s disease) =7 Lewy bodies ~ [# % /% B jz (Alzheimer disease)
neurofibrillary tangles ~ % 7 #g ¥_# k% (Huntingtin disease) ¢ Huntingtin aggregates
ey 12 2 22Fp (253 X (alcoholic and nonalcoholic steatohepatitis) 7 Mallory
bodies ¥ - = ¥ # IR p62 i3 B[46] o

NBRI1# & 43R E 5 - B F 7 58/ CA125¢03 F][47] » # N3 2 PB1# i &
(Phox and Bemlp domain)> C# % 5 LIR# sc 3 ( microtubule- associated protein light
chain 3 (LC3)- interacting region ) fvUBA=#* it # (ubiquitin- associated domain) > £
po2:rirt 5y 3 5 B A& chfp i fE s UBAF iy 38 7 2272 % 1* 3¢ (ubiquitinated protein)

8



251 %“g d =8 ALIR# it 3 22 phagophore B & & 7q et PLC3 I & - R 3
i ¥ ¥ fLautophagosome " f# - NBR1# &£ 7 & j #5 & (self oligomerization)
b B BIp62F B ARD T IEY AP F wr foeend - X R (specific

substrate) » ¥2 p62 74 it i & 57 11[48-49] o



3B

Lwn AP B T FAP-1604 & 1154—:}5'?‘333%; FREOT R SR ER
F1 R o T Pp 7 P FAP-1 A9FR 2 2 B4R P 7 A R 3% A& F)(tumor suppressor
gene)end & o (e ¥ATFAP-1 & FmPe cnd M 7 50 0 11 2 FAP-1'% M F8k7) = i

P B REELIR > DY AT ,%’-*{m? f

o

4y

F15FAP-18 - B2 5 5 B Fv F 3 iv* 5 it ¥ (protein-protein interaction
domain)enE * # 28 F-v (scaffold protein)> B = ¥43"FAP-1# it 07 f2 % 84 Z_k p
BRI TR chded [ Fl AP B FAP-IT G A foiFiee O R S
(specific factor)s1z 3 8% & — B L H # i B8 o Fpt 7 2% % 11 * yeast-two
hybride= 3% 3¢ 3 — B 2 FAP-1¢exon73 2 3 8% hirhv F — & 39 18
(Keratin-18) © & 3-v 84c18 T 375 imt% F % thi & o » 7 % #9540 v% $o JL 2 i
oo AR e S RS AR TR SRR ¥ L g
32 f# 48 Mallory- Denk body > 1 & & d 7 it § 32 4% crubiquitinated & 3~ 84r18. =
z_inclusion body > & 3 K8>KI187 =¢ vt ] el 4v eIl % » P 70 ¢ Fig &t ubiquitinated
& 39 8frI8E T 5 miz E AL s 2@ A58 2 & guiff o (24>t Mallory-Denk
body?} & e84 ~ % fmubiquitinatedsf1 & F-¢ 8- 18 j2 A8 1% 2, 1 % 1% $ K8
SKI8A 3 4] kF i Heno 2 o

Flot M em v A R BIEHFAP-1A2 3 7 v B8 & v 18eh 3 1% » A gy
£ 30 18ehL LB > ea BT mie chrt iy > H 3 ie— 5 HFAP-1 4
Mallory-Denk body=7 = 1 % %2734 f773¢ = K8 > K18+ imbalancez ¥ it {2 o
Apwm PN IR ZUT 2R
1. fFHFAP- 1A w7 e d -9 8/18 1 % $ 4 3-v 8/ 18F Mg e

2. ¥FIAFAP-12 47 & 39 8/ 184 E chs 3 #+4)
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3. #F:HFAP-1% R & 39 8/ 184 ME » - # B2 FMallory-Denk body} = e

GEeE
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b e 2

T A

Lipofectamin™ 2000 (Invitrogen Corp.)
DNA/RNA extraction kit (Viogene)

Genopure Plasmid Maxi kit (Roche, UK, Lewes)
Luria Broth and Terrifix Broth (Nio Basix INC)
Cycloheximide (Sigma-Aldrich)

MG132 (Z-Leu-Leu-Leu-al) (Sigma-Aldrich)
3-Methyladenine (Sigma-Aldrich)

Rapamycin (Sigma-Aldrich)

- Bl

Rabbit anti- FAP-1 (H-300, Santa Cruz, CA, USA) 1 : 400
Rabbit anti-Keratin 8 (GeneTex, Inc.) 1 : 1000

Rabbit anti-Keratin 18 (Epitomics, CA, USA) 1 : 5000
Rabbit anti-p62 (H-290, Santa Cruz, CA, USA) 1 : 1000
Rabbit anti-LC3 (NB100-2220, Novus, USA) 1 : 1000
Rabbit anti-ubiquitin (DAKO, Denmark) 1 : 1000

Mouse anti-Bcatenin

Mouse anti-Bactin (Sigma, St. Louis, MO, USA) 1 : 2000

= ¥R

Donkey anti-rabbit (Amersham Bioscience, Piscataway, NJ) 1 : 2000

12



Donkey anti-rabbit (Amersham Bioscience, Piscataway, NJ) 1 : 2000

RNAZ B~ (RNA extraction)

r210cm# & = % ] > 12 1lml REZol (Protech)#| ™ fm#e I .o ] 4 {5 » 3 FIf 1%
* S5 4s 0 f 4v ~200ul% 7 (choloroform) » 4 5 154,15 # % &3 H2~34 45 > £ U
13000rpm*+4°C &t 1A 45 o B a1+ ipe T #7ends | F 150 s~ 3£ B
(isopropanol) » *+-80°C i * 304 4512 + » £ 12 13000rpm>+4°C 3w 304 45 0 # %% 4
ik FTTRNAM R o 2018 4e » Iml 7596 Fp - 14 13000rpm>+4°C e 54 488 >
# “$ t ‘}%“}x"i b FERNATH 7 & {6 4 » DEPC-K » & »>+50°C k5 104 4517 w ;A RNA

Tk o 3 BRNARE F>-80C -

TE R E&prd 4 F & (Quantitative RT-PCR)

LA # SuperScript ™ III First-Strand Synthesis System (Invitrogen)#-RNA ¥ #&
47 = cDNAfs » £ 12 LightCycler FastStart DNA SYBR Green kit (Roche Applied
Science)#-1pul cDNA ~ 0.5mol/L primer F/R ~ 2mmol/L MgCl, ~ 1pl FastStart SYBR
Master MixfeddH,0fe # = 10pl ek 32 & 7% > £ 18 4] * LightCycler thermal cycler
HFAP-15mRNA % £ i& {7 » 47 » & 12 PBGD (porphobilinogen deaminase) #
internal control °
FAP-1 F primer : 5>-TGATTCATTCTCCACGGTTGCTG-3"
FAP-1 R primer : 5>~-TCGCAGTCTGTATCTTCTGTTCTC-3"
PBGD F primer : 5>-CATGAAGATGGCCCTGAGGAT-3"

PBGD R primer : 5>-GGCATCTGTGCCCCACAAACCAG-3’

Mode temperature | cycle time
Pre-incubation 95C 1 10min
Amplification denaturation 95C 45 10s

13



annealing 59°C 5s
extention 72°C 18s
fluorescence o .
. 79C Os (single)
detection
denaturation 95C 0s
, annealing 60°C 15s
Melting curve 1
fluorescence o
) 95C 0s (continunous)
detection
Cooling 40°C 1 30s

¥ & 4 (transfection)

Heinve 2 A RN R 7 10%55 2 & FPDMEME % % 0 £ k2R £ #DNA
T A4 » opti-MEM 3 &% » ¥ b £ izz2 3% * € #Lipofectamin™ 2000 (Invitrogen
Corp.)*c » opti-MEM £ %% » # 3 1 A 4ifs > i FDNAFT MR &R R {r > #
B20A 4815 0 L395 B BIR iRt » fmrE 5 45)67] PE (S B2 & R 4 2 379DMEM

D
K °

e
<\

FREA 2 94 (transformation and plasmid extraction)

J-80°C B~ | DHS5a%% iz fn®# (competent cell) (F 2 = &) > 4 » 100ng 5 44
DNA > # % 7k F 304 45(5 > £ 22 3|42°C ki #4817 heat shock45H) ; 2 15 P-i B
R FIF24 4 F 4 ~»200ul LBiR £353 > T §337TCRT B R4A50 48 B fs B )
0ulFREE hiries  H it 29LBEERR A + 5 3037C8 £ 16~18/) pF
o PHEHA A DE - FiF L 7 Fead A93mlLBR &R 0 3TCHE A
12~14-] p# 15 » 41 * DNA extraction kit (Viogene) | & % it {1 F 4 DNA ; & {5 £ %7
RS L FF 4F AL £ 9200ml LB % % 0 41 * Genopure Plasmid Maxi kit~ £

# i T AEDNA

14



3¢ B33z & (Protein extraction and quantitation)
* PBSH-tm¥e ik (8 0 4v » i B ¢ 8Murea > Bl R A b AT (5 #F

B Ak P304 48 0 B 1 * 425 A (sonication)iE — H A fE S Pé’i’—:!%?;‘,"é(éé)i 2510
=X )o 2 fs I * BCA™ Protein Assay Kit (Pierce , Rockford,IL)it {7 $-v g ik
B %221-0.540.25~0.125~Opg/plen2 & v F=¢ 1% %% (bovine serum albumin, BSA)
Y23 dm e SRR A W B 10plk ~ 9671 eIt dF o L 4e 2 200pleR & R GRAIA
FAMB=49 : 1) BE337Cie* 304 4515 - * Gen5 Elisa reader 1§ jp| v Jz i £ 540nm
TR e I A e e R Rk B R R e kR o AR (standard
curve)fé » BIIPFEE KRB R ke FER -

SDS—PAGE 3¢ FHT #
#-Fov Bk A 2415 chsample bufferi® £ 353 {5 0 B 3T 100°C 4e #4r F Ao #2104
48 > £ {1 * SDS—PAGE(sodium dodecyl sulfate polyacrylamide gel electrophoresis) °

ferunning buffer® i& & 1250 ~ 80 ~ 100 ~ 120volts 7 B #-F-v 4 3

& * & B+ (Western blotting)

#-0.45uM Nitrocellulose membrane 4 % & &7 - (Amersham Biosciences)#' =
Tx9cmen= o] {5 RE T P g Bk ¢ (transger buffer) s 3 F dfger+ & P ik Bk}
53V a W~ g ~ SDS-PAGE 37 F 8 2 ZiB g i B2 F g
frdatiaig o Bt 4 T e E » K w0 124°C ~ 100voltig
Er 1004 4818 o i Br v B~ 1> 202 B blocking buffer (596 skim milk in TBST buffer)
P304 48 o

2_ts #if E R - SRl fie foblocking buffer® » B2 W A4 CEFIE &
F B o Fe X 1% TBST bufferii i & Er 55302 45 > £ 4 5 8- sdidlife &
blocking buffer? » &2 Ersgh 8T F B 1] BF > etk & TBST bufferi® i fi &7 %

15



304 45 0 2_{$ 4 » ECL (enhanced chemiliminescence, Amersham) & ¢ &3] » £ 7 &

PRI ARE o

RNAig # L& 2 & % (RNAI virus package and infection)

#293FTim®e 32 % 2 = 1 = ;%1 > 12 Lipofectamin™™ 2000 (Invitrogen Corp.)
T d > 1 10emss & b0 A KR A R 7 10%7 2 & F D
DMEM32 % % (#r » 5ml ) » £ #-4pg pLKO.1-shRNA vector ~ 4ug pcDNA-DR8.914+
0.4ug pMDG 4t » 500ul opti-MEM #2 % ;% » ¥ ¢t B~ 21pl Lipofectamin™ 2000 »

500ul opti-MEM 3 %% » # %

=g

AgBfs > Bt eDNAT R3S % iR fe > # 520
TS 0 L0 B MR LR S » dmte 0 AT 6] PE 1S B & R 3 A 3T 8 (ADMEMSS
iR L{S24 ] PFiP% - X :;Iisi B &R B :':4ml:f}a‘af£ ¥ &% 24°C113000rpm
oo 104 41850 b FiR R 15 20-80°C 0 ¥ ¢ LA L4AmlFT#E FDMEME £ % &
rAr o BRURIT2LFEE ERES PR D feR 2 IpA B RR
siFAP-1(clone no. 2889) :
5’-CCGGGCCACGGTCTATTCTTACTAACTCGAGTTAGTAAGAATAGACCGTGG
CTTTTT-3’

ez S B A B A RRA  Hwe R R A 0 Mowell Hx L) 0 F
Bwelle » Imlehups & 33 % % fo 8ug/ml polybrene » g % 24| F¥ {5 3% & A7 eh

DMEM#: % % » & Bt 472/ PFp e B dmie 3550 il S ehm 47 o
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k¢!
oy
3
*ﬂ

FAP-1f5d # N il @ & 3 183 23 (€%

S R 7 4 T FAP-1 h A kA, & AR Y T A 4 AR Ak F e
§ o 2 fS¥E K A il - H FEEL FAP-1 & cancer phase 5 mRNA 4 L& #
precancer phase 3 & % ¢9'% i< » I ¥ FAP-1 % cancer phase % L& 77T "% ¥ 1 5 &
Bl §_B AP & C AL :}ﬁsi R % ehsignificant £ 8 -

T KA - H4E 3 FAP-1 i Fwmre s o MRS 0 F15 FAP-1 &

- BEF % BF-9 BT IE* i (protein-protein interaction domain)iHE + F
% 3-v (scaffold protein) > B 70 3% FAP-1 # ¢ 037 f2 < {0A Lk p #H 5 2 3 1%
®oehged F o Flt SRR FAP-1 ¥ A fid {oiFie e @ SR A 3+ (specific factor) e
IOAEH - HFLEAA LR FP AT R % 1T yeast-two hybrid 73
5% > 72 FAP-1 N 24 a.a.1087-1795 ch%& 3 (# 7 exon7 fr# {& & ;& F — 84 exon6 v
exon8) = 4H > ¥H3F4E 7 cDNA library 3£ {7 screening &% - 1 ¢ & FAP-1 5 2 =

% hRThd B — & 3y 18 (W-)-

FAP-1 ¢ 227 &t ¥3adpend v 8/18F 13 iv#

30 8- 18 A/ FiRim e 2 eni & A > 1 ¥ end TR RT & F9 84r 18
§ "= v et A S B en ok B4 (filament conforamtion) o 2 AL G Sk A A
(mitosis) FFALBEAL v > Sk ZF TP X 3 = B Bk eh & Fov (disassembled form) - -
vt A BAK &30 84 I8 R KR R IIRER - # D KA
AT — B ¥ i e 47 (reversible phenomena) o & A% & ¥ rn)]% LY R A
HIFE > 2 H otz B (apoptpsis)FF 0 ¢ B SRS EHE G L fR 0 & v 8

18 ¢4 % L ¥ ehstdy (abnormal aggregation) » J* 3 I IRT — B3 7 if il
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#% (irreversible phenomena) e & 7 #£ 3¢ FAP-1 22 & F-9 8/18 e 3 18% 5 o x iy |+

o

FEOAPRLIELT 2 FAP-1 #2 PN d 3d 8/18F 23 (8% o & Fov §/1

— & ¥ A IR sk g
— D F A TRRT it TG NS AP RE KDL
—RIEARRT o e F e A R E RS R L G

T RGBS AT F % E & PLCS " we $hiE ~ flag-FAP-1 {5 » 4 9
e R K A TR RT I A Fou 8/ 18 ek e EAE # ¥_&J? nocodazol
iz ie g g SiA > 2 2 doxorubicin 3 e F R 0 2 (A WL B D
¥ & 2 FAP-1(#% 2_tx anti-flag ety F e & 3o 18 > £ [ * X & & B ilcdi
(confocal microscopy) 3™ % A 47 o S % 2 I FAP-1 7 ¢ 820 F 2 T2 n T cnlijk
£35 8/18F 23 1e% (B A)> 4 3 g8 SAHPRE L 3 8/187F 2
3 i5% (Fl= B): fe #_ ¥ PLCS iJd® doxorubicin 1 3£ % fw¥e & %t » FAP-1 € 22 7
Bofsdpind 3o 8/184 23 (% (Bl= C): FIR AP E R FAP-l 27 1

fpenk 3w 8/18F 23 iF¥

I. - i artifical system #F 3¢ FAP-1 $+ & 39 8 & 18 i& {7 v F ' f2chs &t 23
¥
P e Fr fwfe 2 T] apoptosis R4 pFL 2 I Y adpand Fo 18 {r 8 443
RLA o SB[ RS - HAE IR AP R FAP-1 § 223
&g Jod 8/18 F 2 3 W R kA BIF T FAP-1 $igt 7 & ¥ 34
I Fod 188 8 F PR APH/R I PEK A I FAP-1 4 & e 587 & 3t & 3
558 A ¥ M AR S AR A Ged TR fROUE A o B2 AR LA 6P Bk % % 4y 1 FAP-1
Rk v 18 F B4R (FH o L FPIFR e hd Fd 8o 18 - v — b
BN sk en? B Simre F 2 AT € e PRI FAP-1 & 39 8 v 18 e

18



o

o R

AP BB EEABRARFAP-1 2R3 M2k 3 840 18 0
artificial system ¥ ®ig 117 & ¥ dafpend Fo 8 2 18 £ f1* loss of function
9% X FAP-1 en& L8 > MWBZE FAP-1 7 & % 5 e d Fd 8 & 18 e 38 o 7]
gV * 5 B &R FAP-1 43L& 9 HEK293T sn¥e $k » ] * lenti-virus based RNAi
e N M FAP-1 2B R H o i & 39 88 I8 Bz 2 1 ¥idpand
v 0 MEBRFAP-1 7 & ¥ 3adpand Fov 8 & KI8 i 5o i in 2 5 7 si-LacZ
2 si-FAP-1 s 4 ¢ & % HEK293T fw%e 72 /] pF{s » £ #hiZ & §ov 8 & 18 i@
41 PS> LB FAP-1 %4 v 8 & 18 2 B ch 50 o 45 % % I si-FAP-1 14 >

£ 30 8fr 18 hkv FAMEMGF PR A (Bl2)-

L FHFAP-1 £Z ¢ B4 30 18 & 8y T LA (protein stability)

T R PR HIFT FAP-1 #rig 2 & v 8 & 18 Fov B 2 H{ 4 AT 5o
BB E 39 B4 & (protein stability)2. ¥ sy 2 o 2P L2 7 5 si-LacZ £ si-FAP-1
5 4 i B 4 HEK293T fm%e 72 ] P15 > £ i & Jov 8 & 18 546 24 | pFis >
A2 20mg/mL cyclohexamide #r 4| 3-v Fenird > £ AW 0~1-2-3-4-5+6
o] i 3 Beime > L% FAP-1 14 Foo 8 &% 18 Fov Wi fi2id R en P 33 )
30 8 I8 Fv WenL %) - P % FAP-1 s pf> & 50 18— B
TR GG 8 509600 AL {0 X K - ] BBl A)S e si-FAP-1
B 4% 18X FHLEET 6 )Y ; AttiEd Ry 8T LT APk AILT 0
RS ARERIFHESES(Be B)r & FAP-1 5 &pF > & 39 8 5 27" 2,
fe ¥ FAP-1 238" MpF > & 3o QWA FET AR - TR L% 57 FAP-1 ¢ 56

ik e 8 18 chEd HART R » L G0 8 & I8 hAmE o

AR F ML FY 18 A Bigd V- i Fy FERRISARAL 2
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BTORE RGN AL EFAP-1 dofr s 14 Jod 8 & 18 o FAETAR 0 50
P FAP-1 $7 & ¥ 4k cnd 3o i€ (7% fRenB 0 A P F F R4F3 &0t artificial
system T # I ¥ i tihdk Fod 8 & 18 § AN- B v TR fRAT -

P o doehd ff 36 '8 f2:4 /2 5 proteasome fr autophagy » #7142 i ¥ o

)

5% Wvs 2t HEK293T ‘mve H feh i & Foo 8 &4 18> &% 6 [ pF s > & %
felJ2 proteasome inhibitor —MG132 v autophagy inhibitor —3MA > 18 i -] p¥ {& 5 B~
M ded FoE B LAY A IRHEAME - APFF A Fd 8 IBH AR >
2T DA R T FRE S A LR E S 8 & I8 AR
34 G0 8 18 AN R AT VR0 TUERRT o FAREFFR T A UL

proteasome inhibitor —MG132 {r autophagy inhibitor —3MA & > & v 18 38575 =

(BT A); hiEd Fen 8k ERBIINE % (FlI B) - F 5%

IV. #F3F FAP-1 %27 & 39 18 & 8 4 98— if v ?‘%ﬁiiﬁﬁ‘_

FeFAPRE- HIFTFAP-1 7 j5d B R & 30 82 18 4% proteasome &
autophagy e3-¢ B 'F fREL/T 0 A K4 Fod 8 2 18 hdd FAETR o AP
F B2 Wk B4E4o T Z % FAP-1 ¢ ¢ & v 8 & 18 4_v proteasome e13-v i
"% f282T 0 si-FAP-1 {5 | /2 proteasome inhibitor MG132 > 7 ¢ £ & & F-v 18 &
84 LA ¥ o I 5450 autophagy “3-v 7' fRE T % 25 > 3 FAP-1 § &
% & 39 8 & 18 4_v autophagy «Fi3-v B 'F j2§ T 0 si-FAP-1 {5 £ &2 autophagy
inhibitor » 7 ¢ £ & & 35 18 & 8 F L B EF A

PR g si-LacZ & si-FAP-1 s 4 % g 4 HEK293T fw%e 72 /)
fo o LhiEd Gy 8 18, LFHHE L 6] PP > A W T proteasome inhibitor
—MG132 §v autophagy inhibitor—3MA > 18 -] PF{s » L% & Fv 8 & 18 ch& R
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BEZF G LHFOLHM - TS5 FM 1 o3t R 2 si-LacZ 4p1* > si-FAP-1 £ A&J2
autophagy inhibitor & » & 3-v 18 ch& IE 5 7 LR 4 (N 5 1.2 B) (Bl A
lane4 {r lane7) » &+ FAP-1 ¥ iv ¢ iii¢ & 3~ 18 4_w autophagy «113-v B "% j2§
j& o e si-FAP-1 £ &JZ proteasome inhibitor & > & F-v 18 ch# I E r 509 "%
(B> A > lane3 v lane6) # 7= FAP-1 en# it ¥ it 7 i858 & 39 18 4+
proteasome P F-v B E JREL [T o P R PR B UGART 4 ek v 8 PR BB T
% (B2 B)o b iAo P Bk Bm si-FAP-1 7 b a4 36 18 0 8 4%
autophagy 13- ' f3E /T > F]p FAP-1 eha it ¥ i &0 g & 39 18 fr 8 4
v autophagy h3-v M *F fRE T

by SRR - B AR % & si-FAP-1 £ &J2 proteasome
inhibitor {5 & F-v 18 {r 8 HLA ME F @ ¢ T *%ix ¥ iy 4_proteasome - autophagy
B OEdd FEfRR T € T AR R B(corss-talk)inE & o B o i Ty ¢ A
proteasome {r autophagy &= if 3o F "% j2i2 /T € 3 0B F(corss-talk) 0 » F R
F Y dp I % povi(autophagy) it & FF R R o € 8258 R & 4 proteasome %
FiE {7 "% 2 g 42[50-52] o $+* si-FAP-1 £ 2 proteasome inhibitor & » & F-v
184k Fov 8enAMEF @ R eI g > AP/ N7 i FRL AP LA
si-FAP-1 96 -] B¥ {5 4 5 P~ ime Fov H ik 47 > si-FAP-1 chi® # 4p § >t imve
Mo AT AP g PIEPIR R F G ALK R e poeEfs 0 8- gl & 3 18

e & 30 8 4_proteasome i {7 "F fE FuE AL o

V. #Fitd 3% 18 8 27 B PFF gLA W5 d proteasome fr autophagy ig {7 * f#
ey el

AP Bt % @A FAP-1 ¥ iy (42 & 39 18 fr & 3-v 8 4_v% autophagy
chj-v B 'E fRE T 0 (e ¥] proteasome {r autophagy i& @ iF F-v B E f22 T € T AR
F(corss-talk) » & pF R Frplwre poeEy € B2 X F A proteasome i {7 ' f# B AR
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Az mog Pl R T A E R0 T fREL /ST 4P R 58 i secondary effect o F]
PET R R R KRR K Y R 0E e TR RRLT Ap R ES
FLEEFAP-1 14 3o 18 & & 3o 8 ehst sl P o § A2 0 B4R 3 1 ¥ s o
30 82 18 &7 fp PFF 8L & %] 4_proteasome v autophagy pathway i& {7 *% & e
FA) 0 330 E Ry TR AR E T P AR 8- 3F R FAP-1 422
B 3d 8 & 18 AN i kon FE AR -

S Rt B F B vk 5 A HEK293T fm#e 12 10:1 vt b ¢h % & 39 8
o GFP-p62 & %_& 36 18 fr GFP-p62 (72 GFP-p62 chdev FF 4 LB F pbin¥e fi i
FuET) 0 R AR A 10 o) BF{S > A 8] JE proteasome inhibitor—MG132 {r
autophagy inhibitor—3MA » T % 1~2~4 812 {r 16 B /] PF{s 5B Jnre Fod H >
%gﬂ BLEEFo 8 I8 A HFE LT fEE Fv 8 & 18 *1 4 artificial system P 0 &
Pl pEFEET A - RGn FrEfERE o F RS E BT LT MG132 & 3MA8 /] pF
{6 2 & ¥ enk-o 18 B 4~4_autophagy i& (75 2 > & I| 12 /] P v E_adF 4p e "
2355 e 16 ) PRI R 4nF $8A & $-v 18 4_proteasome > & i £_17 autophagy
A(B-= A 4t E Fd 8T AT MGI32 & BMAS | (S 0 F - 384 & v 8

4_proteasome & {7 "% %> 3 ¥ ‘g~ - 84 & F-9 8 4_autophagy & {7 j2> E T

12/ )i aiFiple ' FiE >0 L 16 RS2 T AE0 Fhy Frijz
BE(R- B)e it en@ st % Fa0: 2  ¥ 3 hd Jod 8 &4 18 30 artificial

System@tlﬁ f#en™ TR AR B AJE hev /Fﬁ‘uzﬁ A 12 B PET o & 3ov 18

% ¢ 4_autophagy > @ & F-¢ 8 PALA iE F-d FrEREIIINE Ao

| # 3t &P & o lenti-virus based RNAI fr3-v F #r 4|8 &2 T (short- term
effect) » FAP-1 47 & 3o 18 & 8 4 8- if Jv F'E f22 /2
7 Bt i Red FUE RT3 AR ¢ & secondary effect w0 i HL &G
FAP-1 4oim @240 % 3od I8 4o 88730 FHifd » AP RF RiRB s @ FHE
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Z 10 /| P¥ & rJd2 proteasome inhibitor—MG132 g autophagy inhibitor —3MA > 12
RS T E B 0t g [ DA R T HE MG-132 fr 3MA GASE T
+ 3# Bl 45" lenti-si-FAP-1 chi® * PR o 0L LR PE e B R R 1T 2 D
secondary effect ¢ #8824 i e 23§ o

20k 02§ 4 si-LacZ & si-FAP-14 4 i 8 % HEK293Tim % 24 P 15 > £ 12
10:15500 ] 3% & 3% 8{rGFP-p62# §_% 3-v 18frGFP-p62 » % H 44 % 10| p¥ 15
A dEMGI3283MA 5 120] P e R B lmde e F Rl 47 o F S R AT -
fsi-LacZ & W] ad@MG132:3MA S » # & ¥ 3aff 04 §-v 184 & ¥ 4 autophagy
{7 PE R 2 ¥R fesi-LacZAp vt 0 si-FAP-112 & 39 182 RE K5 2% et 2 (]
N Avlaneldrlane5) - & &2 autophagy inhibitorsnis % - £2 44 B ‘e si-LacZ4p v* p% >
si-FAP-115 & F-9 18¢h# Mg frx 2 5 { P & <13 4r (lane3frlane7) » Frsi-FAP-1:¢0

»z* 22 autophagy inhibitor £ 4p e 71> % 75 FAP-1¢ i8¢ 7 & # 74 39 184w

autophagy # fi% o *tiX & F-0 8F7R % B AR I 0 Sk in AR T o si-LacZpF 0 7 & F A
14 Fov 8¢ B A S iE R0 FUE 2T @ B HH R Esi-LacZipt o si-FAP-11
* gk o 8L ME L (B~ B lanelfrlaneS) > ¢t *b o si-FAP-14 7 ¢ 8258
GFP-p62:rZ A ; i e Sk % & or ¢ ‘&P F lenti-virus based RNAi{r v
e B gL v *# secondary effectsr i 48 » 4yt § B2 ™ » FAP-1F § & - |+
PR ¥ 304 Fov 184 % autophagy s f2 - FAP-11 % € A4y 7 & ¥ 3 ffen

& 3-v 8frGFP-p62
VIl $F3HFAP-1%& - #3557 & ¥ 3uffchi -9 184 % autophagy*# f2 ¥ it 18

W PPN F RLF P s 9 T gd A8 R [Lwie f R
FA ¥ o - LB EEP62en I 18 * L} fLautophagosomed) = eniz ¥ o ¥ — f&
* 3 E 5 d HDAC6fractin®) = chim¥e F 2E 4L fLilcg 25+ ¢ = (MTOC :
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microtubule organizing center) » i % p* £ lysosomef £ = autolysosome  #& T %k 2 i
BL1TfE72 2 ¥iaffod v ISNBLBERMAS AR F Blwre p gy 4 hix
B oo AP R B ovd £ A HEK293T w2 12 10: 160t b i% & F-v 18 v
GFP-p62 » #1210:141 % F-v 18fvvectoria s ¥R (& F-v 8+ & 4p b a0t i
) 3 GFP-p62'4 7 7 F phin e i sifeiie (70 5 BT Gk % P8 iee p o [ enid
%] #-v (shuttle protein) » F]pt 2 o ¥ %ﬁfr} hiEEE p62 ) BB 3 iR T e
B FALE R o TR L 10 PR 5 & B]HK-lm ¥ T autophagy activator —
Rapamycin#t autophagy inhibitor —3MA 12-]: p¥ {8 T X B fm#e Jov s 37 o F %
FERHT o R e o chEEE p624 & F-v 184 _autophagy ' fREL [T T L
7P EPE(RL Alanelfrlaned) & fr¥ e & 3-v 84 autophagy ' 2§ /% ()
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