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SR E SR RATHEOR EMERR 2 — - BRIHEREZ0E - HH7EEAT - RERas it
B - RS AHRRR AL - SRR B RETE R AT A BRIDAE N EATRIARES - DLAERF (AS4H
REZEAE - B {HIEHE = & Hat% (1 HY UQCRCI (Ubiquinol-Cytochrome C Reductase Core
Protein 1) ELAIBEZEE &SN SR LE < 280 » 4HREE R ¥ UQCRCT 5 [HEMHIZLR(L
SEHIAIELE o« AT H o AR S RNA 85 0% UQCRCL R E - FIT
EEARLIERZ A A [EE297) 75 i e AR B E R - B IREEIE TRETT 5 [
(5 > ] MARCM (T H. » [ BAH R4 73 £ UQCRC GRIHITEF AHAL RN ET - B4
H A B 2R B EAE R AY 2 52  i9Tas REURAHRE B 5T UQCRCT S BRI AR
HEDI R ERY R B A UETE A -

Abstract

Parkinson’s disease (PD) is one of the most common neurodegenerative disorders without cure
yet. Evidence has shown that mitochondrial dysfunction contributes to the pathogenesis of PD.
These dysfunctional mitochondria could be removed through autophagy process to maintain
proper function of neurons. Recent studies have identified that mutations in UQCRC1 (Ubiquinol-
Cytochrome C Reductase Core Protein 1) gene contribute to familail PD. However, the interaction
between autophagy and UQCRC1 -related neurodegeneration remains unknown. | hypothesized
that the protein expression and function of autophagy will be increased or activated in
cells that loss of UQCRCI. In this study, | established a PD Drosophila model system by using
neurons-specific RNA interference drvien by pan-neuronal Elav-Gal4 to knock down the neuronal
expression of UQCRCL1. This fly model recapitulates human PD phenotype with age-dependent
progressive locomotor defect and dopaminergic neuronal loss. We then applied inhibitors or
fasiclitators of autophagy to observe the rescue of motor function in UQCRC1 RNA. flies.
Autophagy inhibitors significantly reduced the motor fucntion of UQCRC1 RNA. flies compared to
control flies. Notably, fascilitators of autophagy partially rescued the results of climbing assay in
UQCRC1 RNAi flies. Further mosaic analysis with a repressible cell marker (MARCM) clone
approach showed that autophagy markers were increased in UQCRC1 knockout cells. This study

strengthens the interaction between autophagy and mitochondria dysfunction in the PD process.



— ~ B4 E (Parkinson's disease) :

s AR B E (Parkinson's disease) 2k 1Pl 22 B BRE (Alzheimer's disease) 2 5 i i 4 Y 1
BAMEGR - AERERACEZALT » 60 R ERFELIA 1-2% R B ILE - B a2
P E b B Y R AR - EaAEm R g MER BN FES - BHGERE - B - 515
BES/N > BRHEER NMED EEIR(E — A) > RIS AR RIThRE R EIR o B
AROEAE R b i F R IRy 25 D R S AR 7R BSE T » IR A (S 4R o H B DA
a -Synuclein B EplsrFEEH B - PR 5K #G(Lewy bodies) (& — B) - H AT & 7747
LU a -Synuclein » Bt LUREMDEE SARE - R EFB I T sm alevt - Tk

RIS AR S T UG -

PARKINSON DISEASE SYMPTOMS Y,
4 ( !
Stooped posture o« Jr\ .
Masked Face J i "\ /" Lewy bodies and
1 = Normal + PD S Lewy neurites
/ ® : e
Back rigiit = | N
- Forward tit of trunk 3 = // : l\\ ’7 .4 ‘g \,\\
Flexed elbows Reduced arm swing ,'\' 7 Y ,;::1}\ e / % \ ,f" ' /“‘f
and wrists \ ‘ AR j'\ ~ / % :‘ l Uz :
U Hand tremor Healthy neuron / : \\ \ Degenerating neuron
Tremors :
inthe legs Slightly flexed 2
hip and knees
Shuffling, short
stepped gait
B ~ (A)EEARAEATIER (B)EZ AR EC A R IS P B L -
(& FH 2R - (& 5 2B - Journal of Parkinson's Disease, vol. 11, no. 1,
https://www.medicoverhospitals.in/ pp. 71-92, 2021)
diseases/parkinsons-disease)




=~ hrggAe Y UQCRCL A (A -

firagge iy UQCRCL (Ubiquinol-Cytochrome C Reductase Core 1)ER/E T HAMTZE » 2530
AR AR ERY R AN © UQCRCL oI 4R G 55 — ik LAV L EH - EHIIRERR
PR EEGE RN - S E BRI T - fEE S ARKEREEM SRS - b EAER
TEFF# T > %5 UQCRCL 3/ Bhoe s B 5 INRE M - &5 [RURISRAGTIRERR ~ 1HaLAtAE
H A SRR ARLE (Linetal., Brain, 2020) © SCEkHE HHERAS R TR L
F=AEEHGHITHEE - BN R AR S B B A E BRI B A B S (' ) -

Cytoplasm

oMM

Mitochondrial Succinate P
Matrix \/ 2X o
o~
Complex | Complex Il *Complex ] Complex IV Complex V
Associated + LHON + Leigh syndrome » LHON « Encephalomyopathy, - LHON
Neurological - Leigh syndrome « Infantile leukodystrophy -+ Parkinson’s disease hydrocephalus, and - Leigh syndrome
Diseases ———————————— hypertropic + Neurogenic muscle weakness,
cardiomyopathy ataxia, and retinitis pigmentosa

(NARP)

E — - UQCRC1 Fyiré e s — (ki FAVIZ O EH - UQCRCL S/ Bhe s & 5 LI AR AG TN RE
GRE ~ il B AR > SE R EARRE(E [ AR © REVIEW article, Neurosci., 2021) -

= ~ 4iif FE (autophagy) -

BRI ) o ST A THAE R R R o B G AR N S R
K EHBE RS HiIREY e 7y (autophagy initiation) (] =) - Ity (RS & 4487 L HrH I
T AT AR B N > FEEZAENRERRSE S - B NER RS R E R B S
(autophagosome) » HERF T3 i) E T EI TG G (lysosome) 73 il PRI RFE BE R RS BEE T /E



SR o WEHE SR BRI R R 4TRE R 2 - WESEfE Y o 4TRE B EERERG L ~ AHRESTE
BRI EEE A AR - il A A S EEM S ENE B > MEgE
AHAETHEERY IR 2 AE - 0] ge g AR LR L By EE 4 (Chicote J et al., Front Pharmaco,

2020) -

Chloroquine:
3-MA (3-methyladenine): inhibit autophagosome fusing
inhibit autophagosome formation @ With lysosome

L

VPS34 Nucleation Complex

o ._ -
T

t

1. Autophagy initiation

&=

ULK Initiation Complex

T
oy I— Rapamycin: enhance autophagy by inhibiting mTORC1

Autolysosome

& = ~ 4HAE E v E BV E AR B E B b BT FHEEY DA 2 B IR T 4RE B E R -
(& 7 2R - {ZI4HLE : Chicote J,et al. Front Pharmacol. 2020 Oct 15;11:580343.)

Vg~ DIURME R4 -

S (Drosophila melanogaster)&'y 60% 5L A B A SR Ry [EIRARIA - iR B MERRIm
HIAERAZOR R A RS EATEIRER - I AT DU R =g -
(—) Gal4-UAS (Gal4 upstream activating sequences) 4% :
GALA4-UAS TR NI 402 o) 2 MO RIS H S B YRR 3R E AR Y
£y > GALA SZ iR N~ > H binding domain B2 UAS fPAllshi& & - H activity
domain #{1 promoter [&Ig&5 & » (1T °] LAEEE HAERAYFRH (& PY) -



Enhancer-trap GAL4  UAS-human transgene

GAL4
GAL4: galactose- [\ m

responsive Genomic _ rp——

‘g (W GAL4 > =00000= Human gener

transcription factor “enhancer el 8200
Tissue-specific Tissue-specific

expression of GAL4 transcriptional activation

of human transgene

Nature Reviews | Neuroscience

VU ~ GALA-UAS %45 - #EHAE A [FIZHARFR 2T Gald NSy H AR B2 AR
Feo SRR - Ho- U DL N Ry E sH AR MR R AR e B A -

(=) MARCM (mosaic analysis with a repressible cell marker)f 1 :
MARCM Ffi /545 & UAS-Gald 2458 FLP/IFRT 245 » FLP 22K B EF AL AT A (3G

E4HES - ifi FRT £y FLP {{EAY—E: DNA F251] - 4053 FLP N1 FRT i #IEFL N E A
FRUEENGH T - ££ FLP AU(ET - &4 FRT IR R G EAIE e E 4
4l o FRA RS EHAVEER » R RS R e SR R e BE RVl (mosaic cells)
» BRI R E BN FR & m] LU Y > B 20K > NI RORER AR IR
AMRE > ATDAEE A RSEE - o PGSR RS H R o PR sC AV AR I H AR - zes2 4l
R AIERD - A LIS 2202 A ARaC R 2 Bl o (H AR R D)y B (L (Lee T et al,

Trends in Neuroscience, 2001) - (& #)

o b8|*—>||—|><

O I =
UAS-

X marker

uniquely labeled

/ Homozygous mutant,

Homozygous wild type

Heterozygous cell
undergoing
mitotic recombination
TRENDS in Neurosciences

[E 7. ~ MARCM F71l7 - #5 FLP Al FRT {F4HRE r3EiE A B4l BT RESERE
HER S “eie” BY4HRE(mosaic cells) > A2 FLRFRIA & 7R 4R AT DB D EiE:

FIHK -




(=) RNAI (RNA interferrence)

RNAI E—FEFF/NA EEi RNA, siRNA(small interference RNA)E;, miRNA
(microRNA) » #E i+ E 51 ] £ f AT messenger RNA 454 » Bl Argonaute 25 (/& 5
TR E & B4 (RNA-inducing silencing complex, RISC) » DLF#fi# H 2 mRNA » ZEF[HIHEE

FEIRAYZEIH (Fire A et al., Nature, 1998) -
B - B ERY

EFRALHZREAL - EE S S E AR I CHIPER - 75 SRR S HE T T
fefl - DARBEERAEIERR - OSBRIy &IE - At R SGTH A RNAI
JiF[#(E UQCRCL £HHE » DU S AR NEAVIE SRS § e A =0 &
2R RIEEEY T IIAA FEEYGE T o3 s G e e LR B v F A - BRI TRE TG
J& > KAH MARCM J2SRBHR IS 7 G EP A AE - £k UQCRCL » fe i B iR EE 0 'E
TIE > DU B v (F SR e B s -
AHFeERET 2 T

— ~ FIF RNAI 53 > IR AR REAT SR B -

= MIHAREEY o IR e A B E A > SRaTdii B UQCRCL S BAfHIKE 224t
BRI E -

=~ #JH MARCM EE#HTE - HFaldiig e UQCRCL S EA HIKE SR (BRI -
2 ~ Wiseak st
Al - ARRIBARER ~ YRR R - A W R R R

gzt P ~ ddH20 ~ 3-methyladenine (3-MA) ~ Chloroquine ~ Rapamycin ~ N-Acetyl Cysteine

(NAC) (E#f# 5 Sigma-aldrich /\&]) o



B~ pISRBRETA

— "k
B IR ThRE A AR SRS & A R AL B - DUBPRIDAERFE ZRLAREG - B pddE
BLEH MRAGRL S o INILEEAER IR RS UQCRCI Z LR ARERUE+ » ANIIIHI4HAE H
Wiz (F 2 89 > & KB S SRR T R BN RIS AHEHY > I SRR B i F
ZEEY) > R g S R EN (ELIRE - MARCM B lgh - 1£)275 UQCRCL #JZE8 clone t -
AR E A R 2 1 ] RE S IR DA (R DR SR AG HY 70 A
= Bl - MRS A

() EETE

BUEEHRERBR
FEMMBRNENLST

elov-GaMsUAS-ug-RNAT | BEEREEM: Test and stafistics

3-Methyladenine (3-MA) o .
R4 Chioroquine Climbing assay FEE{THES.
Elov-Gald/+ Rapamycin Confocalmicroscope BERIRPARBESE

. NAC (confrol) =

Elav-Gald>UAS-w-RNA AFRRE

E AR Statistics.

Two-way ANOVA

1 week /2 weeks [ 3 weeks

MARCM EBz:

RERBEREIRAUQCRCINZE
Lk EEclone

BN - AR EhE
() SRk -
17T B B s H B TR SR -

2ER4H ¢ Elav-Gal4>UAS-UQCRC1-RNAI HA1HILE Z44% 334+ % UQCRCL 1 RNAI

(the oligonucleotide sequence is 5>-AAACATGTACTGCGCTGCGCAAAGC-3’)



g - B BE Y Elav-Gald 202 RNAI ARG off target S - (]
Elav-Gal4/+ [/ K Elav-Gal4>UAS-w-RNAi (random oligonucleotide +%1))
2.\ AR
(VEREREEFUCER 18°CHY homozygous Elav-Gald i 2 4 - F & LhxwRE
SRl > R (EE A > B) - SWHPIERT-HREEEEIAR - HERE
WA RS PEREAY R 2O » S22 (EEHEY]N - REA R R Ry N R -
(2)H7 UAS-UQCRC1-RNAI /\Hiifi 10-15 & cross with homozygous Elav-Gal4 Fz %z
Bk 20 4 gL » Elav-Gal4>UAS-w-RNAI /524 10-15 € cross with
homozygous Elav-Gal4 2R 20 &5 IRAH - 5540 » UAS-w /2 AL 10-
15 € cross with homozygous Elav-Gal4 iz % 5l 20 € fff B 55 —¥THE4H - &4l
cross & 6-7 & MERUR 25 CIRURREETER]  BEMMETRE - PIBH
HER AT
Q)VFMEEAE LA TRy ~ B ~ BERRNDESRA R E A - 49 4-5 Ri—R&
Y BRI EVIREERIIHAVEEYR &) medium | DURFF4E T 2290
HTHE o
(A EHEAE—F&HETT climbing assay, ZIR IR EHIAVE T - WHTHVEEYIN &)
medium E - fEfF— R HETE Y climbing assay > DUFLASHERET TE]5 =
&SR

[~ (AR 555 (B) e B R 7 B O e O B SR (C) B R 2 SR




3. EREEEY):
LU AT 7€ o Akl YA [R18E97) 73 BRI e Al B e F A () 0) > SRad i e
¥ UQCRCL S BRI S SIR (BRI & -

A B
Lysosome
RIBEBRERMZEY) (ERAKE
3-MA
l 3
(E-Meihyiadenine)l o ierbag Bl =
Rasanveli FEBHIFIMTORCT -
pamy feEautophagyfIEE :
‘;\ - Cell
Chioroauine #iflautophagosome oYy Survival
g #ilysosome IRl &
Phagophore Autophagosome Autolysosome
NAC naltrEm Bm
Cell Death Ba ﬁ?:::;:l::\eA 1
Cell Death

https://www.sigmaaldrich.com/TW/en/technical-documents/technical-article/research-and-
disease-areas/cancer-research/autophagy-in-cancer-promotes-therapeutic-resistance

[l /\: ATFEATE A 2 SEVIEA(E FTRER(A) > R EAR IR B i F AR FRA(B) -

4. FURETTEI{EHER Climbing assay:

RE GBI RETEA [F Y 2 S SR DL S P2 2257 2 B2 HI ARG B et P R
FUEETT =R (BT PR =205 5#) - fEEIERH 10 PgE - @milEstE /(o
Ty IEEBI(E L) -

A B
Forced climbing assay
Tap

? ﬁ Top

Gy 3 & Middle

10 sec.
Qgﬁ Bottom
2

[8 j &R Sekiya M, lijima KM. STAR Protoc. 2021; 2(2):100501.
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[l SRAETETTE SR Climbing assay © (A)FUEETHER RiE A EE - B)RslREaTeT
SERIEI > BEEED A FEISH A SRAE) -

5. FIFHAUEIREE AP & > L MARCM $74iif 17 f5 5 UQCRCL BRI HYATIHEEE
FEERESEHGHE T > BEE MARCM 7417 > FH FLP/FRT Zdit - (o RUEHR i 4H S5t
HELo> Ry iR UQCRCL BRAGAIIE R QIR - LR BLATHEAY S B v (F FAHBE R EE A R E
ELARTAZS {514 GABARAP F1 Ref2P Z5 [ -

i~ WS
—. B&TT Elav-Gal4>UAS-UQCRCI-RNAi SRR,

UQCRC1 THREEERIN B RGN GRASIIAE - RSB R LIRS NE « &
EgTaf 2542 (Lin et al., Brain, 2020) » AEFESFH Elav-Gald, B8+ UQCRC1 ] RNAI 35
TR 2878 - A T TENTESER climbing assay, BBEMEIN IR ((£R 2 Elav-Gal4
R ECE Elav-Gal4-UAS-w RNAi(random RNAI oligonucleotide) & 75 &7 HER 41 P 4 i BB —
bl e VBN FR ISR G - BiRdEREH > AN IR HIREFEE & (H lweek X
% 3 week R)EHERISNVIEN, - (22 - BER4H (Elav-Gal4>UAS-UQCRCI-RNAI)EZE FHIE: > ¥ 1
2H o AEwtER] o BT OEEIVIRE - Rl A R HE(E T A) - MHEE AR
IEEBMEERAE S %4 - B SEEIEERNVRS - EE R EEN i (E 1) -

*okx * %k
[ [ 1 r HE 1
! *kk 1 f P |
I 1 T 1
* % ¥ * k%
Kok Mo |
*okok *okok
- 1001
100 = 1 week = 03 1 week
= 80 =3 2 weeks = 804 =3 2 weeks
3 B 3 weeks x B 3 weeks
g 60 T 604 *
H £
£ 404 £ 40+
& £
o 201 G 204
o L
* & & ° N N N
d{p & d\g- -F'?\ @x qu
N y N
< \,?f’ 0(-'?- (0\04 & e
7 N A 00
¢ 5 5 >
V) N3
& < o
< iy
Art &
o <
(S 3
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[&l -+ Elav-Gal4>UAS-UQCRCI1-RNAI FUEEER HiPE A b R AV B E DD RERERE - /A SRAE(A)LERER
if(B) B A HEZ o ***{F% P<0.001; **{t3% P<0.01; *{{3 P<0.05 (Prisim 9.4.1. version)
GHEREAR » Elav-Gal4>UAS-UQCRCI-RNAG SR8l n] AR L ANTE] 2 e Aie s 8 — b 21k
MEHTERIS T - 6 EIR SEME R B 2 1 -

—. HII4HAE 5 el E A

T 2l = {18 BE PRI R P SRl o (R A2 S ) - 7 SRR th 3 BT 0 A R ] DA 4HAE
AT 7E F2E497) > 3-MA (3-Methyladenine) (}]1#] autophagosome ZE4: > [B]/\ B) & Chloroquine
(] autophagosome B lysosome Rl & » [ /\ B) °

GERESTR > AHERINEIIRAE » 3-MA BARGRIE Elav-Gald only $fI84H » 50 Elav-Gal4-UAS-w
RNAi $FIRAH AT ST - I B HATEIRE (B +—) - [HRIEE 4 Elav-Gal4>UAS-UQCRCI-
RNA SRLh I ey B e (R BB RE ) (B +-—) -

REUT4HRE B THRE R SR BB THRE A IR RE T A SR B - & B B EThRERERrY
HEL synergistic 23R -

* ok *kk
[ ek 1 [ k% |
I 1 f *okk !
% % %k
J L : Vokrx
1 I
Hok ok Xk
100 P | 100+ A4s
I 0= 1 Week = 1 week
£ 80 =3 2 weeks £ 804 =3 2 weeks
x x b
mm 3 weeks
g 60 g 60 - Bl 3 weeks
= £ r
o o
.g 40+ g 40
E E
o 20+ 5 20+
0- 0
3 <Y b
& o o o & &
a & & 7 &
a & o & & o
< c & < 2 3
N & N\ <
IS{, 00- 6,-; %\)D'
3 & P 3
< ”\s?- < 10?’
Ky K
<® <&
2\ B2 (3-MA treatment) T B i (3-MA treatment)

] A 3SMA HIIAIRE B (F > 4£ Elav-Gald>UAS-UQCRCI-RNAI JRABFIR B EFTh
RE [EBEEY DIRICOCR:
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[EIBRAVE(E - RIA S —HIHIHAE 5 WA 2EY) Chloroquine HHZEFI([E+ ) -

ok *k ok .
— - —
I sk sk
*EK 100+ ok k
100 [P x - = 1 week
80 2 ;w\::(:: 80 - nd =3 2 weeks
3 weeks
60 mm 3 weeks 60 =
a0 40
20 20
0 T i = T 0 T T
@‘(’é‘ & gf‘} \é’eéh & & =
< q_r\,v‘? ,\$°°Q- A 's‘,,\) 90-("@
<® & <& R
& &
4% B4 (Chloroquine) £} 526 (Chloroquine)
&+ —: FIF Chloropquine {40 HWAEH > 1F Elav-Gal4>UAS-UQCRC1-RNA; SEidh 7230 H
BN ETHAERE R IR R

=. (R4 B E

MHEZHY > AISRANAE B v o] DUBFRanE DHRE FERYRISRES - A ERISREG UQCRCL (KA E Rl
Elav-Gal4>UAS-UQCRCI-RNAI Fili » 46 T (e AN B (E FIHVEEY) (Rapamycin, #&HIHIH]

mTORCL > {eift autophagy HYZEZL > [E|VY) > FERX o] DA B BRAHEN (ELIRE M i HYZRAE - AIfH
fBas > EERREEFBZEENIA Rapamycin (R EARE ERIFE TR - A SwAE AR FE o] DI i
RIBNETTENFSRISAER - 2RI > RIS EI40[E 3 HREHARRR (B =) -

* Kk *
* ko ok
T k%
Rk ok K
* %ok kK
EXL X3 * %k k.
100 100+
= 1 Week = 1 week
1] =1 2 weeks £ 80 =3 2 weeks
3 mm 3 weeks 3 = 3 weeks
T 60 B 60+
£ w 2w
E E
o 20 5 20
0 0-
3 ¥ ¥ NS 3 >
&S S & &
& ¢ & o 2 &
O < QL
7 & ) e
B a_,’b 041 »
< o &F 2
& §
< <®
25l (Rapamycin) i} 5260 (Rapamycin)
12




&+ =: FlF Rapamycin {EHELIREEWE(ER » 4F Elav-Gald>UAS-UQCRC1-RNAT SE4E) oy i 3%
F{FDRE RRE -
ERRHVEE SRR » FIFH Rapamycin {EAE4HAN H Y - {EEEE 7198 Elav-Gal4>UAS-UQCRCI-

RNAI B S 4H S4B H S B I RE [RRsE -

HII(3-MA B chloroquine)B{ig# (Rapamycin) &fHifE Bk = FEEEEAN (B 1-0Y) - BUr(eiE
4Rt H WY Rapamycin Eil positive control [ {4 {LEE JJHY NAC (N-Acetylcysteine) P43 Elav-
Gal4>UAS-UQCRC1-RNAI B Bt S B H SR 12 55 — AR ES RUAY sc i CE FI4Rea T BRI 25
P<0.01) » i=fd rescue effect GEEFHECIRNL - HUR aging E(LAR NG FHEHIZAYERE -

DR

*kk . || Rk |
[ * %k 1 [ ek 1 LR
Week 2 Week 3
Week 1 =3 ddH20
100+ . 100+ 1004 = EtoH
£ 80 g g = 3VA
Fl 3 3 B Chloroquine
3 °
T 60+ | *x E £
£ — = £
2 *k 2 2
£ 40- — £ £
4 a S
E | E E
o 20 Ig o Q
0- T
Nl N N
& & &
& N
¢ o
Ky R
e@ v‘:"
A
3
&

Fil

]

EE TS ek Kk *k ok
I 1
I *%kk | | * kK 1 * Kk
ddH20
Week 2 Week 3
Week 1 EtOH
100 1004 100+ - 3MA
= 80+ g 80 % 804 m= Chloroquine
= 0 @
5 ** 5 60 ] **® T 604
5 - o 404 — £ 4 =
2 404 | - g 4 5 ® =
=] % a : E ;
o 20 I O 201 4 o 207
0 T & T T 0 T T T - 0 ! T T
.\ » g > A S
& @ & & N & o & &
K & & Y ng‘ N & & o
P o & < & & < U &
B 0'0 ‘»‘u" \50‘ Ry \‘0
g go o & o &
< & & 1\39‘ D
& & na
P < <&
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& - DU R R 2 2 e A4 PE AR E 7Y solvent control Eil positive control (NAC @ [F{EEA L
FRII){E Elav-Gal4>UAS-UQCRCI-RNA; SUMEZEEILIRERYR2 28 (77 B A SR B R SRR T -

7. FF MARCM T H. » BRET4AE B WA UQCRCT SRR AVHEL 281 L -

P2 > FIF MARCM il - DASRMBHRIE o P 5 - 7 HH0 UQCRCT BRAEHILHAEEY - (o SRLUBHR
I 4HARAMAE 2> B EE: UQCRCI 14k (G2 GFP 4@ ) FIIEHE 4HM(A GFP 4k (81) » B
SEFRBIZZEI > IF UQCRCT BVR (4 GFP 4kfasst » [Bl+7 A > O EEGMER N B aE
BR)H » EE R &L Eva R aTREY GABARAP Eil Ref2P B4R HWRAHBHHY A 1 R LTHER
&1 GABARAP [t 71 B; Ref2P [E[--71 C, P<0.01) ~ i5 SR B TiNAY B Wi (F 45 H Bk SR AG (H
ATPS5a 1 SR AR A L BIAHRR 19 72 fiAH[F] (co-localization) (& 71 E,F, P<0.01) « H/
TEHESE UQCRCT 1B T » 4l BV E VB RINE BT - WIS asaIirE - =]
REAE A FRIIRE N CER TR SRS -

GFP&EEE (+):IEH 4iHE
GFP%E 5 (-): UQCRCLHL AT HE

A M EvEiHRES  ASRESIEE T
~ D _os
’ UbiGFP u GABARAP ” ATP5a u Merge (+DAPI) ‘ 3 é
— = - ” 20, % ’
— [ 2 0.2 —_—
T 3 5
; i g0 HY 1
o
N i s
E % 3
x o 0. 0.0 T
l$ wr Ko
&
g F
S 05
o "
& T 04
~ & é“i
x 35 203
i 883
o o E £02
= |} 8sé
i &3 o4
0.0
wr KO

[+ 7 Bl RIEIRAE UQCRCT GRAHVAIRE S - AlHE B Wt e & B 23R & g S hn(E A-
&l B - [& CF1D RE(LEER) - B AW EROEE - NEHRRELEEARERA -
IS RRFITEIENN - BB A MRREGHI A B A = S BB (E E-E F) > BFRonIEEE
H A RE 2 ST R SR A AT T B -
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e~ Bem
AHPFEAFIE (AL Z G LL RNA B UK UQCRCT FIRE: > ST ES SR B SR
2 > HIRE S A A LB IR 2 R IEAYRE > DRIERT AR eSS R © BT - A
FA RS89 53 IR (e TR B v (E > SRR SREGTHRE A EIRAR T HY B SR SR i
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