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(5 E] B /D EIRIG AT 441 AE (mouse embryonic fibroblast, MEF) 145351 8 J) A1 5¢ 85 1 1 (dynamin related protein 1,
Drp1)FEH Bl Ik Ze ki AR AR A S 1 W (mitochondrial unfolded protein reaction, mtUPR) o THLE . ik RS R &
(0.2.5.5.0.,10.0mmol/L) 3 FE P & ( 3-nitropropionic acid , 3-NP)AbHH Drp 1 fR k@AY MEF 4  Drp 1 91177 Mdivi-1 268
PEBHWT Drp1 5 R 4R AR EAE B9/ N 22 B P110 AL BRI MEF 20 g LS AR AR B 5 54T Western blot &l CCA AT/¥E 5
T EAREEA (CCAAT/enhancer-binding protein homologous protein, CHOP) , ATP ZhAE B W AN G 10(ATP binding
cassette subfamily B member 10, ABCB10) ,Lon JIKTiE 1(Lon peptidase 1, LONP1 ) DA K AR 78 35 1 60 (heat shock protein 60, Hsp60)
1335, RT-qPCR KM Drpl sk Mdivi-1 4b B2 f5 MEF 4ii i () ABCB10 ) mRNA /K-, [A] R @ {I Drpl F1 ABCB10, Western
blot ¥zl CHOP £ H 12 15 , 137 Sk % 72 i o LR I S0 (1actate dehydrogenase, LDH) £ i, i 2CAH A I Z s 46 =480 A
BRI K-, G55 :3-NPALFES , Drpl rlS sl sl (IC Ay MEF 208 LA B2 Mdivi-1 5% P110 403 MEF 401 -h CHOP 363k 5 B4
B Drpl sBREGRARAY MEF Z0AELL K Mdivi-1 3¢ P11040#ER9 MEF A ABCB10 28 A 3R55 LM, mtUPRAUN & LONP1 Al
Hsp60 3635 B Drpl @i MEF 4 AT Mdivi- 1 Zb B2 MEF 41 ABCB10 mRNA /K- L, [FASAAIK Drpl FTABCB10 )5,
5 Drpl @fRZHAH LY , CHOP 383K F 8, LDH 75 SRR AIK , ZRiiAE 1R KT FEAR, SRR R R A7 AT 3 . 4518 - #F MEF 4 Al
Drpl 5 TR 51 ABCB10 Fk 34, T2 mtUPR &5 AL FH CHOP .LONP1 Fl Hsp60 £ (#1518, MG mtUPR.
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Drp1 deficiency activates ABCB10-mediated mitochondrial unfolded protein response
WU Kerong,GUO Xing”
Department of Neurobiology ,School of Basic Medical Sciences , Nanjing Medical University , Nanjing 211166, China

[Abstract] Objective: The current study aims to investigate the molecular mechanism of mitochondrial unfolded protein reaction
(mtUPR) induced by down - regulation of dynamin related protein 1 (Drpl) expression in mouse embryonic fibroblast (MEF) cells.
Methods : The expression levels of CCAAT/enhancer-binding protein homologous protein (CHOP) , ATP binding cassette subfamily B
member 10 (ABCB10) , Lon peptidase 1 (LONP1)and heat shock protein 60 (Hsp60)were detected by Western blot in Drpl KO/KD
cells, MEF cells treated with Drp1 inhibitors Mdivil or P110 and control cells after administration of 3-nitropropionic acid (3-NP) at
different concentrations (0,2.5,5.0, 10.0 mol/L.). RT-qPCR was used to detect ABCB10 mRNA levels in Drpl KD or Mdivi-1 treated
MEF cells. After Drpl/ABCB10 double knocking down, the expression levels of CHOP protein was detected by Western blot, lactate
dehydrogenase (LDH ) release assay kit was used to detect the content of LDH in culture medium, and the levels of mitochondrial
reactive oxygen and membrane potential were detected by flow cytometry. Results: The expression levels of CHOP were upregulated in
Drpl KO/KD cells or MEF cells treated with Drp1 inhibitors Mdivi-1 or P110. The expression levels of ABCB10 and mtUPR related
proteins LONP1 and Hsp60 were upregulated in Drpl KO/KD cells or MEF cells treated with Drpl inhibitors Mdivi-1 or P110.
Compared with control groups, the mRNA levels of ABCB10 were upregulated in Drpl KD or Mdivi-1 treated MEF cells. After both
Drpl and ABCB10 knocking down, the expression levels CHOP was down -regulated, LDH content was decreased, mitochondrial
reactive oxygen level was decreased, and mitochondrial membrane potential level was increased. Conclusion: Deficiency of Drpl
activates the mtUPR through ABCB10, which causes the upregulation of the mtUPR proteins CHOP , LONP1 and Hsp60.
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2R AR 18 25 11 S (mitochondrial unfolded
protein response , mtUPR) 248 4 K1 B Mk R &
12, 1 B Ak S AR SR I, SO (A3 5 3 240 g A% LA
PRAFSORAR R I RRAS B B o 2 1 SRR 2850 4
FREE ., FELARLIR T, mtUPRBHIE IR R T 57
BE A, 400 2 A EE R EK L, Hg,
CCAAT/5E 454 8 F AR EE F (CCAAT/enhancer
-binding protein homologous protein , CHOP ) & mtUPR
F)— > S SR TR 1, 5 ORI 1 U (mito-
chondrial stress responses, MSR) JG4:45 &, CHOP )
Fik 5 T RIKMIE BUAT LL5 A S R S 30 AH
it EFLEIT, CHOP ] LIy AR 7o i 1
60 (heat shock protein, Hsp60) Fl1 Lon Ak B 1 (Lon
peptidase 1, LONP1) iy 35", mtUPR Jirifs 3 1Y
L ek A nT A A B TR T, PR
R BTz B 2R A, I B ZoR A 2 1 BHE LARE
RSB B 11 AT, 52 M SRR R 8l 1 2%, DA
T HHMLAF G WESEUERT , 2R 5T O A b 2
PERY LAY, 2 RS0 5 2 M 2R T p e A
5 BIFEBT R RN (Alzheimer s disease, AD) (H
4= #R9% (Parkinson’ s disease, PD) | = 4% i 2% i S
(Huntington’ s disease, HD ) F1 5 5 14 IJL 25 46 ) 2 il
ARAE (family-amyotrophic lateral sclerosis , f-ALS) ',

AR AR RER T, 2 5F 515 % &
— RO EE R AN R, A i AL BRI 1L (oxida-
tive phosphorylation, OXPHOS ) 7= A= 4E 435 1F % 41 fg 1)
REFIT T 19 ATP IR iR AL S5 Fa s WlR & niaE , 2
MEAFIGEIE TR BRI R . BRIy 5 B 5
S, Hor R SR G R h s e E B
F89 GTP B2 1 S8 19 5 sl 25 P A, 45l Lok
E JERFNRN

TEMFL A b SRR A Rl H AL T 2ok
PRI MEN T MEN2 AL F2OR0 AR AR ) OPAT
(G i A 5 728 5 WAV A 22 2 4 A O ) T 7
LA R 73 2 R ZOR RSN AR 1 MFF \MIDA49 |
MID51 A1 FIS1 47555 11 #1525 [ 1 (dynamin related
protein 1, Drp1) M0 53 55 4% B 2 R4, 5 2 {4
HMIE S 1270y LR 1455, A AR IR eSS A, £
AT LR/ NE LM FERAE " Drpl 7EZRE
PRAY o3 2 EAZOAE T s s B A . WF
FEUE , Drpl A7 75 45 Fh B35 5 181 (protein transla-
tional modification, PTM ) , £, & B iR 1k . /Niz R 1k
(small ubiquitin-like modifier, SUMO) .3z 4k .S-F
SEAESE . DA Drpl WO Zbi i sy 242 L ki ki

BRI R 1 TR DIV R o Y PN A =) DAL L R

TEAR IR AT B (0 A I ASE R vy | 2ok AT
WA LA DT B A AR TR > — Rk
PERG/ING T 22 K P10, I RAFERGBRAC A T e 41 B
W Drp 1-FIST R EGATEAE A, A T30 Drp1 S A2k
RS I Z A RAREAE ™ . G Mdivi-1 9%
JIZARGE FTMH] Drpl AR B RRLE AE 2T
PRI IR R B475 . Mdivi-1 38 53 BHLIKT Drp 1 [ 42 A
T Drp 1 2H % 45 14 55 4 B 2R PR R i 55 200 i 1 1~
R P AR 2 AR AR T 2 B O
R 20k A P R W 9 R TR (ELAI ] 2R AR ) RS
MG T 2 P AR AT P AR Hh A 0 AH G
FALT

HIARESE & 9L, 76 HD B A0 A s i il v, £&
KLV A I 8 ATP 2545 & B AIE 5 852 10 (ATP
binding cassette subfamily B member 10, ABCB10) J&
2 RL AR WU mtUPR 0TS BT 0 5 19 G BE AR T .
ABCB10 {43 PRI 2 25 S 0 mtUPR 18], 3 1 5 2
LRLR T RE RO AN ISE T AW ST ST
LRI AR A HE A Drpl BRI T b (43 34
S H IS mtUPR B2 F-LH , 578 6T 2R 1T
MBS e BT 0 S

1 #RFFEE

L1 4

7N RV 6 B2 4 41 Jfd (mouse embryonic fibro-
blast, MEF) \HEK293T 4 gt 1 5& [l 15 72 4
FEPE(ATCC)HUAE . Drpl B3R Drp1-KO 1% A= 7
Drpl-WT ) MEF 20l 5 tH 295586 35 4 10K 2% Hiromi
Sesaki T# -4 % . DMEM 48 fifd 5% 57 2£ (Hyclone 2
w2 E)  BG4E M (ExCell BioAH], 347 3:) , 54
R R R AR (R AR 8 R
FN TR FEE N T ) 5 BCA B vk B ARG 370) 41
LR D S0 T A0 2 P A 0 i) & ( B 3R R
] ) ; $L Drpl $L4K (BD Biosciences 23 A , 2 [H ) , ¥t
CHOP . LONP1 4T {£ (Proteintech 23 & , K [& ) , it
ABCB10 ,Hsp60 $iifA (Santa Cruz A ), FE [ ) ; 3-fif %k
NR (3-nitropropionic acid,3-NP) Drp 1 #ll |51 Mdivil
(Sigma—Aldrich N, ER), Drpl I P110 Az %
W 11 28 IR S XU 3330 PR 7 (trans - activate of
transcription , TAT) ( F§ 50 4 37 i 28 7] ) , DMSO
(Biofroxx 2~ Al , 5 [# ) ; AceQ qPCR SYBR Green
Master Mix . FastPure Cell/Tissue Total RNA Isolation
Kit V2., HiScript Il RT SuperMix for qPCR ( +gDNA
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wiper) (B 5L MEBE A F)) | 4 Y417 GenEscort™ 1
(R E LY N A RO S AL (mitochon-
drial superoxide , mitoSOX ) 48 7~ Ffl I AL ZBEATT AW
2% 7 UK I H, A7 (mitochondrial membrane potential ,
MMP) 4575 7] PY L2 P FH S (Invitrogen Life Sei-
ence’ /AN H] , K H)
12 7%
12.1 fmiassic

MEF Al HEK293T i il ¥4 55 3% T %A 10% Jifi 2F
M5 1% 7 %5 R -5E 5 2 1Y DMEM 56 2355 5, &
F37 C.5%CO. N FRAMET
122 2R 2 M SRR e 2

S BEALE : 1 10 em ZH 035 52 L H A9 HEK293T
41 Fl A R R BN 50% B e 40 i B R R
pLKO.1-shDrp1/pLKO.1-shABCB10/pLKO.1 5.0 pg.
pMDL g/p RRE 2.5 pg.pRSV-Rev 1.25 pg. pCMV -
VSVG 1.5 pg 520 pLFEYAH T 200 pL AN I35 5
PUEZRIDMEM R E4), B E 15 minJ5IA
HEK293T 40P #24) . 24 h)5FE IS, A 10 mL
SEAEE AL, 48 h G BRI 10 mL 58 2 R 57 2
72 hJE K 20 mL K5 FR O 0.45 pom T8 B8 i 8 41 i e
F )G A S mL 5XPEG8000 T 4 “CIR & it 7 ¥k 4
W EE, X H 4 °C 12 000 r/min #.0> 30 min, PBS 1R &
DUTE 3% o

s TR DL SRR 220 % < 6 FL AR MEEF 48 Jfd
A BE 50 % I G 5 AR BERE (10 wg/mLL) JE L
48 h i , AT 2 we/mL EEMSF5E R 1Y) DMEM 58 4 1%
FRILN e B ARG ST BE T IS A T IR H AR
123 BT % A3

ANT] e # (0.2.5.5.0,10.0 mmol/L) 3-NP kb 3
Drp1-KO . Drpl 88 (sh-Drp1) L4 K %t BE 4 Jfd 24 h.,
1 wmol/L (/N33 F 2 JIK TAT F1 P110 43 5 i A MEF
A1 AL B 24 h, 40 nmol/L i DMSO Al Drp1 411 ] 5]
Mdivi-143 511 A MEF 20 oAb 3 16 h.,
1.2.4 Western blot 523

PRI L %) 240 BB 1, IR P )
Ja AT FE i, B30 wg & 4T Western blot 5%
5o FIHIES IR 1Y 5 9% VAR AT 10 % 43 BS AT 80 V
H R HL YK 15 min J& , PR 2 160 V; FFE A5 T4
24,360 mA fHAL 100 min HL5%, 5% B A Widt 4] NC
1 h, —4i(CHOP 1:1000, ABCB10 1:500, Drpl
1:1 000, LONPI 1:1 000, Hsp60 1:1 000)4 CHE &
JE 7, TBST B 10 minx3, —HL(HRPARic 1:5 000)
2 h, TBST £ 10 minx3, SageBrightness ECL fk2%

RICHEA TR
1.2.5 qRT-PCR

R G BRI Drp 1 s I A G JEAR A R LA
DMSO F1 Mdivi-1 43540 B () MEF 20 RNA 5 H
W SRR cDNAL B 10F5 5 R H o % SYBR Green
10 wL,cDNA 4 pL, b RIS 9 (B 10 wmol/L) 4%
0.2 wL(%1),ddH,0 5.6 pLIRA#1T qRT-PCR 35

®1 ZEEEPCRIBXSM
Table 1 Relative primers of real-time quantitative PCR
HEA 14 (5'—3")

ABCB10 Ui GCCGTCTCCTCTCGGATATG
T CTGGCGAACAGGGGATGTG
GAPDH L FTGGCCTTCCGTGTTCCTAC

T GAGTTGCTGTTGAAGTCGCA

1.2.6  3LB& Bt 2.8 (lactate dehydrogenase, LDH) 2
JiE=REX Rl

i 96 FLAR AL Al BERECH 80 % 1), 22114k
B L1400 g B0 5 min, B EIE 120 wL 254 96 £L
BerP o BA 60 WL LDH TAER , IRAT, EIREOEIE
30 min, 490 nm & WG EEAE
1.2.7  ZEARE M ERF MMP £

17 6 FLAR 20 M Rl 5 2 R BCh 80% I, ik 57
W, PBS 15 Ut 138, JBR B I A0S 8 R4k
3 000 r/min .0 3 min, PBS {5 VB 5 R O BR4L
Fie BB RV 54555 121 000 1 EL AN A 200 pL
Yk, IR 4,37 CFH 30 min, PBSIEPE3 K, IBE
J 8 2o gt A A SR
1.3 “%itFF &

DL 525 45 2R 43 A 44 2K ] GraphPad Prism
8.3.0, WHAL[H] LAl H student’s ¢ test, LN R Z 4
8] L #8208 FH one-way ANOVA , KUK 2 £ 41 8] o4 i
JH two-way ANOVA . Fir A £di 5 LU 8 e bR i 22 (x
+5)FKme P<0.05 HEFAGIFE L,

2 & R

2.1  FFREEU& Drpl 7T 0% mtUPR

AN TAHe BE (0.2.5.5.0,10.0 mmol/L) 3-NP 4b 3§
WT 41 . Drpl-KO,pLKO £ Fil sh-Drp1 41 4il Jifd 24 h.
Western blot 45 - 2 7~ , 5 % BEAH EE , mtUPR 34036
¥ sk K F CHOP & H R IA K B % B (P<
0.05,& 1), Drp1-KO F1 sh-Drp1 43515 WT il pLKO
e i FRZHAH L, CHOP 25 A 1 2234 7K F E T (&
D)o #2878 Drpl FiA7KF T R 0] g 35 158 3-NP 5



FA3EN 6 ) P2 58 2%, Drpl $t46 3855 ABCB10 MR £ b A R 25 A i) ].
20234E6 H B BERLRE AR (A SRR , 2023 ,43(6) : 772779 - 775 -
) mtUPR., 2.4 B BUKRAPH Drpl 3 ABCB10 & & & 4 K
2.2 Drpl #H| Ao F % kAL 2 7T 30& mtUPR R kAL
AR BE(0.2.5.5.0.10.0 mmol/L) 3-NP &b # VNS R~ T RO e IS TR NS =

DMSO 41 . Mdivil £ . TAT 41 F1 P110 41 41 il 24 h,
Western blot 45 5 i 7~ , 5% FaAH G , CHOP &5 H 1Y) &
KK B # FTH(P<0.05,E2), Mdivi-1 F1P110 &b
P 185 3-NP % S A9 mtUPR.,
2.3 FAKRA74] Drpl 4 mtUPR 48 % & & 44 % vh
Syt — AR Drpl #6355 mtUPR Y AH )G
PRI 2 B mtUPR 355 £k ) 28R4 1R 25 11 Hsp60
L i AR 2 (B LONPL 8 £ 35 K SF 722 1
Western blot 45 3 7, sh-Drp1 21 .P1104H fz Mdivi-1
HAYNAE , Hsp60 A LONP1 2 [ Fk K 2 L THP
$1<0.05,183), R Drpl F55 FFEATEGH mtUPR.

A wT Drp1-KO
3-NP(mmol/.) 0 2.5 5.0 10.0 0 25 5.0 100
CHOP

29 kDa

80 kDa

Drpl

42 kDa

B-actin

(%]
=]

o WT
= Drpl-KO

3]
(=]

CHOP
T X FIB K

—_
=)

o

0 2.55.010.0
3-NP(mmol/L)

0 255.010.0

3-NP(mmol/L.)

ABCBI10 52 HD 4ff il #1 2y ) £ #Y v mtUPR 3035
CHOP fIr b M EE 1™ A5 Drp1 7] 5838 i< 18 45
ABCBI10 #E 1 37% mtUPR, Western blot 255 {27 , it
% Drp1 (Drp1-KO 41 ) i fi Drp1 (sh-Drp1 2H ) LA & 411
il Drp1 (ZNrFZ BK Mdivil FP110ACER) J , 55 % A8
ZHAHLE, ABCB10 4 H K-V 2 3 T (P < 0.01, &
4), R ABCB10Z: 5 Drpl BRAHGE mtUPR fE L,
2.5 &K Drpl 3 Mdivil 4 22 2 ABCB10 mRNA 7K
SRR

K ABCB10 28 K F 8 T o A S
mRNA 7K V- 19 48 b 47 ¢, qRT-PCR £ Jl pLKO F11

pLKO sh-Drpl
0 2550100 0 25 5.010.0

CHOP 29 kDa

Drpl 80 kDa

42 kDa

B-actin

. 2075 pLKO

o

—_
W

CHOP
B FIARN A AT
w S

0 2.55.010.0
3-NP(mmol/L.)

0 255.010.0

A:3-NPAbFRJS , WT 411 Drp1-KO 41408 CHOP 25 1 1934355 B : 3-NP AL FHJ5 , sh-Drp1 415 pLKO 4140 CHOP 2B 11933k, 5 0 mmol/LL

3-NPA LA, P < 0.05(n=3) ; Drp1-KO £H/sh-Drp1 ZH-5 %] 5 WT 2H/pLKO 2H L #5 ,*P < 0.05(n=3)
E1 7 MEF 400 R ALK Drpl /5 CHOP E B RILHR
Figure 1 Expression of CHOP protein after Drp1 knocking out/knocking down in MEF cells

TAT P110
3-NP(mmol/L) 0 2.5 5.0 100 0 2.5 5.0 10.0

A DMSO Mdivi-1 B
3-NP(mmol/L) 0 25 50100 0 25 50 10.0

29 kDa 29 kDa

B-actin 42 kDa B-actin 42 kDa
40 7= DMSO * 81 TAT *
B # - #
=¥ a
Sl Sy
oR OB
= x5
a0 Nl
e e

o

0 2.55.010.0
3-NP(mmol/L)

A:3-NPAEBHJS , Mdivi-1 4171 DMSO 2 MEF i itl CHOP 45 FH #9334 ; B: 3-NP AL B , P110 4171 TAT 41 MEF 4 ig CHOP S H i Rk, 5
0 mmol/L 3-NPZH HE#:,"P < 0.05(n=3) ; Mdivil ZH/P110 £ 5 %3 . DMSO/TAT 4 b4, *P < 0.05(n=3) o
E2 7£MEF 40 Drpl #1 #1742 /5 CHOP ZE B RIEF R
Figure 2 Expression of CHOP protein after Drp1 inhibitors treatment in MEF cells

0 255.010.0

0 2.55.010.0
3-NP(mmol/L)

0 255.0100
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sh-Drpl B tg 2.0 C it 1.5+ *
) & 159 £ o]
= 1.0 =
. = 0.5 2
= 0 = 0-
pLKO sh-Drpl pLKO  sh-Drpl
D TAT  P110 E i 31 F g 157
sk ES
= 24 £ 1.0
= =
. a I
— (=]
= (- = 0
TAT  P110 TAT P110
H DMSO  Mdivi-1 D s - D s *
_ | |
100 kD.
’ .H-E 1.0 ﬁ 1.04
o o
" -7 #osJ Hos]
— [«
z z
a2 - = -
DMSO Mdivi-1 DMSO Mdivi-1

A~C:sh-Drp 1 41 5% B pLKO ZH 41 H A0 LONP1  Hsp60 2 214 (A) K LONP1 #& H (B) \Hsp60 £ 4 (C) FZ3ik KB 4341 D~F : £ P110 40
Ko A TAT ZH 20 R LONP1  Hsp60 £ 142235 (D) J2 LONP1 2 11 (E) \Hsp60 25 [ (F) 35 K B 487 : G~1 - 78 Mdivi- 1 41 56 I DMSO 441
JL G LONPT  Hsp60 2 112635 (G) K LONP1 2 1 (H) \Hsp60 2 11 (D F KK 00T . B, P < 0.05,7P < 0.01(n=3),

B3 EEsHE Drpl Xt mtUPR #8355 & B #2200
Figure 3 Effects of knocking down or inhibiting Drp1 on mtUPR-related proteins

WT Drpl-KO G

pLKO sh-Drpl DMSO Mdivi-1

-60 kDa  ABCBIO

TAT P110

ABCBI10 60 kDa ABCB10

60 kDa

80 kDa Drpl 80 kDa B-actin 42 kDa B-actin 42 kDa

B-actin 42 kDa B-actin 42 kDa
B 47 ok D 2.0+ — K 47 ook H 49 %

o iz i
)31 5@1.5- 231 231

= = S w S K

[~ RV} “"H% ==y == lpeih}

[SECE =+ 104 o w24 SESWE

g m R 2 A

= = I:GE <5£ <5£
i o a0 oy
g %0.5- g g

0- 0- 0- 0-

WT  Drpl-KO pLKO sh-Drpl DMSO  Mdivi-1 TAT P110

A B:7E Drp1-KO ZH K] i WT 21 Hp G ABCB10 2 33k (A) S22 530 (B) 5 €D < 7F sh-Drp 1 41 K6 B pLKO 2H *R A ABCB10 4
Fik(C) BREER T (D) ;B F: 7E Mdivi-1 20 Kt B DMSO 21 40 N ABCB10 811335 () K E 4001 (F) s G H:7E PLIO2H Ko X B TAT
AN ABCB10 8 FH#3K (G) BB E BEAMHT (H) , PREL L, P < 0.01,7'P < 0.001(n=3) .

4 BIR& BRI E Drpl X ABCB10 & B R i%k /K EHI 2200
Figure 4 The effect of knocking out, knocking down or inhibiting Drp1 on the expression level of ABCB10 protein

sh-Drpl £ ) K DMSO Xf FEFll Mdivil 46320 mRNA AU mRNA ZKE B2 FTHPH <0.01,85),
K, L %E Drpl J2& 75 80 ABCB10 () mRNA 7K 2.6 Drpl #= ABCB10 & mtUPR #9% vf1
o SXFREZIA L, sh-Drp1 A1 Mdivil 414 ABCB10 g F— 25 B 9IE Drpl 2 75 3 5F ABCB10 ¥ 5
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25 —EE 1.5- ok \
1 1 — N &
;J; 2.0 - ;fé - Q& T
< <
.0 P a
z Z 054
= 0.5 =
= 0 ; ; “ 0 ; ;
A: £ sh-Drp1 2H J %) Bt pLKO 2H 4t Jfd 46 1 ABCB10 mRNA 7K B
-5 B 75 Mdivi-1 41 5% 58 DMSO 2 241 i K61 ABCB10 mRNA 7k 37 , ———
o WILHIE#, P < 0.01,7°P < 0.001(n=4),
E5 & Drpl 3 Mdivi-14b 3 %f ABCB10 mRNA 7k F ) Eﬁﬂ T
A &2
Figure 5 Effect of Drpl knockdown or Mdivi-1 on EE
ABCB10 mRNA levels Eﬂl{
£ T T 1
£
mtUPR, %} MEF 4 ifg #£ 47 Drp1 F11 ABCB10 X il cb S
(D-sh4l) . 25 IR, sh-Drpl 41 CHOP 2 |1 %%
0 T T T T
LKO 21 ¢ ;sh-ABCB10,D-sh 44 CHOP
pLKO 2 i 2% Tt ;s CB10.D-sh 41 CHOP £ Q\}@ %\\S)‘Q\ %Q?’\Q o

IKAF- 8 sh-Drpl 21 2.3 R (K 6) .
st ABCB10 512 mtUPR .
2.7 Drpl #= ABCB10 A8k %t 4 jeL 75 7 A KA AR )
fe g% v

S WLEE Drpl A1 ABCB10 B Ab B S MEF 2 iy
P30 AR AR DI BE 19 52 i, 46 00 3% 332 b LDH &5
i, IF T mitoSOX 45 713 71 F1 TMRM 415 735 577 Y (00 45
AR I REFE b o 459 /R, sh-Drpl 441 i LDH B¢
T pLKO ZHAE T, mitoSOX 25 THir , MMP FAAIK
D-sh#15 sh-Drp1 #H Lt , 41 ifd LDH B iz FR AR , mito-
SOX 75 & [FAIK, MMP T, H 3 Wi FR5 pLKO 2H 22
SHTGIEE L (ET) o 455842878 sh-Drpl AT 5
LR T BEAZ 458 S 40 MIFE T35 AN, D-sh 2H 7] U4
i sh-Drpl 5 R AL RAA D) RERE AT S A HEAET .

2 Drpl T

®
A Western blot #6102 2H £ i HH CHOP 2 F #2325 B 4541 CHOP
HEARIKMEE T, PIEHILE, P <0.05(n=3),
El 6 Drpl#1 ABCB10 X &%t mtUPR BI5400
Figure 6 The effect of Drpl and ABCB10 double knock-
ing down on mtUPR

3 % i

mtUPR 3 12 J8 0 2 (R 28 11 o IR A g o
15 AR AR YT & R T, SR A R T & R
J KA, 7 1 2R 1A TSR AR R SR AR - A TR
Trale ABFITERL AR 2 HE 5 25 mUPR,
AT 5 8 1w B R K Dep 1 sl FH Drp 1 00 31 5]
Mdivi-1F1P110 b3 R 82 kLA /> 2 5555 1 Drpl

A ~ 207 B wok c 1.5
) ok 151 *— *
e o I o —
z
1.5 o —
£ Z 104 & 1.0
1P 1.01 > =z
o z = .
= = 0.5 =05
% 057 =
jun}
=
0- 0 T T 0-
> %*‘

Q > BN N
Q\)\$ \Q’Q@ Q’% \}%’ Q‘Q
)

K4 ZH 20 LDH(A) \mitoSOX (B) . MMP(
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Figure 7 The effect of Drpl and ABCB10 double knocking down on cell survival and mitochondrial function
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