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 E BH ATEEARRIEN R ITE L THES LERE S A(IgA) Bm X R 69 Btk 1 AL
ﬁz;‘%é/’aé+w%4}czﬁ+ﬂ‘é%%ﬁ”;‘%}%ilgA Bomas A B LA K AL A B A 20 B BR K AN 2A.(6.25 mg/kg) . B b
(4.1 g/kg) Fo'B-ob T Z 7 F20(20.5 g/kg) , 7 BUE T K RAAF A B 7 x4, B4 12 2, z\éﬂkﬁu%a#amq%az%éezy}c,ﬁ 1k,
AR, KRS HE KM X R 24 h /& 8 & F (24 h-UTP) Fo fik 7 42 20 31 2, A B oo 7 ILET (Ser) L k& #.(BUN) . @1k &
(ALB) . 7 £ B2 3% 2B (ALT) K -F AR B R0 B T AL Fe B 2 B X [gA S AR ;4 ) B 48 42 o PTEN % 318 € i B4 1
(PINK1) \E.;2 % % 428 (Parkin) A E A X B G 1 8242 3(LC3) .S MK E G 1(Drpl) &tk ik a % G 2(M2) mRNA 2 & &
FIERF, GR BRI, BEERK AN Bl T HF A F A Bl T N 24K K 24 h-UTP, Jj4r %a i+ 4, ALT .BUN ., Scr
& ,LC3-TM/LC3- T mRNA st/i# Drpl mRNA & & & % ik K -F 3 2 2 A% (P<0.05) ; ALB K- ,LC3- TT/LC3- | & & e fhifo
PINK1 . Parkin . Mfn2 mRNA B & & &k K-FH R F 5 (P<0.05); K AFALBEHBEYRNERE, [gA B A LAY,
518 B4 T WUE T 4818 1 0% PINK 1/Parkin i@ % 3 3% A5 4K B v 2] SE R AR 3h /) 5 8L R AR IgA Bl K R B 345 , I 4R
¥ H A
KB  F LT IgA B REAR R B A AERES; AR

Protective effect of Shenbining granule on renal tissue of IgA nephropathy rats based on mitochondrial
quality control system

FAN Yanmin"*, SONG Chundong"?, SHI Huiyuan'’, SONG Ke"?, CHEN Chenchen"?, ZHANG Xia'"*, REN
Xianqing"?, DING Ying"?, WANG Mo’ (1. Second Ward of Nephropathy Purpura, Pediatric Hospital, the First
Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450000, China; 2. School of
Pediatrics, Henan University of Chinese Medicine, Zhengzhou 450046, China;3. Dept. of Renal Immunology,
Children’s Hospital of Chongqing Medical University, Chongqing 401122, China)

ABSTRACT OBJECTIVE To explore the renal protective mechanism of Shenbining granules on IgA nephropathy (IgAN) rats
based on mitochondrial quality control system. METHODS IgAN rat model was established by the method of “bovine serum
albumin+carbon tetrachloride+lipopolysaccharide”. The model rats were randomly divided into model group, prednisone acetate
group (6.25 mg/kg), Shenbining equal-dose group (4.1 g/kg) and Shenbining high-dose group (20.5 g/kg). The normal rats were
taken as the normal control group, with 12 rats in each group. Rats were given corresponding drugs or distilled water
intragastrically in each group, once a day, for 4 consecutive weeks. After the last medication, the 24 h total urinary protein (24 h-
UTP) and erythrocyte count in urine were determined, and the levels of serum creatinine (Scr), blood urea nitrogen (BUN) ,

albumin (ALB) and alanine transaminase (ALT) were also detected. The histopathological changes in the kidneys and changes in

IgA deposition in the mesangial area of the kidney were
AEETA FKHARARAE ETH (No.82074493) ; 4

U 25 RV B 5T B0 (No.2022JDZX003) s 1 45 T B 25 R 9 observed. mRNA and protein expression levels of PTEN-
KT (No.2023ZY ZD02) ; Il B 44 H 2 “ W — 371 " B R B 5 T induced putative kinase 1 (PINK1) , E; ubiquitin ligase
(No.HSRP-DFCTCM-2023-3-07) (Parkin) , microtubule-associated protein 1 light chain-3
* E—EE W LATTE A . DT ) JUE R IR M X S e vy

95 E-mail:ﬂ3838273641@163.com
BAEVEE B0 FATLENT - ST . B L (Mfn2) were detected in the kidney tissues of rats. RESULTS
I fﬁi&ﬂmﬁ‘ejﬁﬁf Ji5. E-mail:scd670918@126.com Compared with model group, 24 h-UTP, urinary erythrocyte

(LC3) , dynamin-related protein 1 (Drpl) and mitofusin 2
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count, ALT, BUN and Scr levels, LC3-[/LC3- I mRNA ratio, mRNA and protein expressions of Drpl were reduced significantly

in prednisone acetate group, Shenbining equal-dose group and Shenbining high-dose group (P<<0.05); ALB level, LC3-1I/LC3- 1

protein ratio, mRNA and protein expressions of PINK1, Parkin and Mfn2 were increased significantly (P<C0.05); the pathological

morphology of kidney tissue in rats was significantly improved, and IgA deposition was significantly reduced. CONCLUSIONS

Shenbining granule may reduce renal pathological injury in IgAN rats and protect renal function by activating the PINK1/Parkin

pathway, enhancing mitochondrial autophagy, and correcting mitochondrial kinetic disorders.

KEYWORDS Shenbining granule; IgA nephropathy; mitochondrial quality control system; mitochondrial homeostasis; autophagy

H.9% 3K 2 11 A (immunoglobulin A, IgA) ' %5 (IgA
nephropathy, I[gAN ) J&: 4= EK &5 2t i 10 J & M 5 /N ER
et SR R e IR JCRE AR 1l PR S AEAS [R) R BE 2 R
A8 Wt v AT | 30%~45% B IR EAES
20~25 4 N & Jie R 2K W1 9% (end-stage renal disease,
ESRD)™. IgAN [ A& Ll i AN W , I AF kA B e
WY, 2R R N A2 2 % i 23 5 i 22 5 I 8 19 & A
K,

S TR LN L ¥ Wkl N AR RS B RS RN
SRS T Be , R M2 AR T i i — S N 4% R 4, H
H SRR LE Y B o 2 S G SRR D
v bR AR AT ] S35 $4 AT R LR AR R 2L
WM FEAE MR E T, M REAL
(dynamin-related protein 1, Drp1) { Sk & 42 £ b A 73 24
) S ERE AR Y, AT 1 A2 PR SRR () A A s Sk AR il
H H 2 (mitofusin 2, Mfn2 ) J&— g 7 T LR AP
SRR 1, ) 5 R R Y Minl 45 B8 s £ E A
Wy, LR FLRR MR RGBSR SZ R ; 2ok
IR ARG AT, MUA S S AR AR A I, PTEN 15 5
{15 %2 i 1 1 (PTEN-induced putative kinase 1, PINK1)/E;
12 % % 121 (E, ubiquitin ligase , Parkin ) i J&% & 413 28 kL
& AR S MGRAR P E PR BRARE T R AR B AL G
b AR LAARFE 7, TG SR B s T8 A DGR 1 1
% BE 3 (microtubule-associated protein 1 light chain-3,
LC3) S A [ Wit i 5 5 b , LC3- T 2462855 LC3- I
BB A R AR AR RS R R AR A ) fE
SERANE LA AR,

B AR R s AR B, T BRI IR T =
% (adenosine triphosphate , ATP) LA /& B /N 32 sl s
1B EFY T RAUARE 755K, AEdrK - H fif BF Al 5 5 26
RARDIREZ A FEOE /NS 2 it e A 2, A
aok 5 RO R I P AR T 0 0 i N AR A L ) AR R S
VAR VAV N G =R P PR 7 viES A L N i 17 N E N
FAHRL R T I E BT . H T XK bR R A
B S il 2 8k TS RLIA YT B B 0 BB DR T R
B T O T R S 2 R LR B A o I K
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THEBELAE | 20 R R 2 R 55— s B BE 24T I
PRSZBRIESE , HAB S PR IR 2 A E R T R M B R, BAT
AN | 55 TR B I SRR DR, V1A 1gANSSUH
PR R BRI (A O bl AR RSB AT RS, B
o T URL AT LAREAR IgAN K BURER F , B804 1 R O 2l 3%
B DRE , AT R B A4 5 I Bl A B 4R 05 MR Y (A
TRITHLEI I ASBR A . AHIFSE I F LR AR BT 45 1 R 5t
PRI 06 7 OB XS IgAN K B ' E LR AP VE AL, &
S 1) BH B T UREVA YT TgAN ROVE LR S
1 ##
L1 FEUEE

ARWFFE T AR 45 RT-6100 £ 4> [ BhfEAR L
(BRI T FEA= Rl 2= e A FR A ] (KZ- T-FP BRI A
FEAL (TR A MR A BR A F]) \D3024R 7 5 58
1R VA R B O ALK 24 B S B AS () e A |l
6100 R F 1k 2% B G BUSAX (Lt EhFI R 2= A A BR A
] ) (Eclipse Ci-L B 1E % i {8 ( H 7% Nikon A #) ) | Al-
phaEaseFC % JK i 43 #7454 ( 32 [E ProteinSimple 23 A ) |
CFX Connect ) 5¢ Y 5 8 2 4 Wil 5 =X & iz (PCR) X [11
SRR i (i) A7 FRZA /1. BS-2000 14 F Bl A=
653 A CER YN 3 By 26 4 B 7 /L F B 0 A BR A &)
ETC821 7 PCRAY (Jb 5 AR P B M A= R A BR A FDD
NanoDrop OneC I i i 48 41 - 1] LG 4366 B T (9E [
Thermo Fisher Scientific 2\ &) )45,
12 FEHRBSIKA

B R [ 5 24 I 220120721 CAB) L it 5
0064771793, KL 10 /4% i il g Hh B2 25 K240 — g
P B it s AR TR JEAS i (AL 2211192, A% 5 mg/ 7)1
B L BE R A 250 A BR 2 7 5 4 1 3 & 1 (S
B2064) . Ji§ 285 (415 0000223032) 11 [ 3 [H Sigma 24
A PO f B B RR Tl (it 5 0 S D C14404678
C14854610) 30 [ |22 v AR ALRH e A7 BRAA R 5
SR PINK 1 —HT (L5 a7131) W [ i1 2% v R Mkt
FATBRA A 5 U Mfn2 —4T (4ik5 ab205236) 1 [ 5 5]
Abcam 2 A 5 FUE IgA — 3T (Hit*5 PAA546Ra01) 14 [ 5
2 SRR ey A BRA 7] 5 A SRRSO E bric iy 1l
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FHHIeG ZH (S SA00003-2) g [ BRI = 18 AR M4
ARA R 2> 7 5 S8 Parkin, LC3 . B- L3l 2 1 (B-actin) |
Drpl —4i (4157351 GB113802 .GB11124 ,GB15001 ,
GB115659) FBURR i AL bR 10 Y LU E 4T 50 1eG 40
(#it*5- GB23303) RIPA 2 (Fit*5- G2002) \BCA & [
FE KON ) & (A 5 G2026) | 9 K R - D 4T
(hematoxylin-eosin, HE ) /& ¥ 10 Y4 i 71 & (4iL55- G1076) |
47, 6-JpkFE-2- 2K L (DAPD) Y (2R 7] (1L 5 G1012)
ey H R IR R A MR A R A
1.3 KIEEiY

TGN SD R 64 H, 6 JEi, fAH 180~200 g,
W 10T e 44 S B gl s, s AR VR RTIE S SCXK
(#:)2022-0001, K FRAEI R & 25 K 5280 h 34
B P E U S o AR S0 FR T R AP S 24 K2R SRR s Y AR
FIAE B2 61 4 0 K% L e, It UE i 5 A TACUC-
202306014,

2 FHik
2.1 KREE HEERY
64 H KBS B HEME SR 7 d 5, BEMLAY M 1E X IR 2

(n=14) AR (n=50) , HEFLLLIK S BOCHR )7
T IgANASERY R A IMLTE AR 1 Z8 187K e 1 B o
WEEA 100 o/L YT, B KK A% 800 mg/kg s H
1Y, #8212 J8] 5 4 DO Ak 5 BURRTH LA 12 3 AR LE TR
A) B HOREUE TS 0.4 mL, 5 J8 10k, 22 12 J7 5 6
JIE Z2 4 A BRER 7K T 1) B0 B VA B2 0.25 /L YT IR
B R B0 155 6.8 .10 Ji B #f k7RSS 0.2 mL, 1EH
X BRZH A BR300 [ st B TR0 S i 2R AR K, B2
G KRR S A AR PR K 12 A RS A
KB 24 h PR, K2 24 h bR H EViE (24 h total urinary
protein, 24 h-UTP) , - A IEF X BEZH A2 rh 44 BE AL
2 HR B, % FEER BF JE 2 JE DX 75 A7 Ig A R, A U
B H) 2 AR R ™ K A R ) 8 R BB L g A 78
B R Je A AL (FHEXT ], 6.25 mg/kg, 3% A 2Y
FIEATE) B T ER R (4.1 gkg, 7R T 25
FIEATE) BT R R AL (20.5 g/kg, $iE IR 5 AN
M5 s gal 12 ., A 135, £ 4254
R BB B AN 2400, DR %o I RS 7R 20 K B T 250
KGR VIR G251 R4 5 mL/kg, 2k 4 ]
2.2 HERIKE

KRG D), R RESEAREEIK 24 h R ;
2% NN L Z AN 2.5 mL/kg IR VR SRR OR U 1
FBfKI, 250 , B 5 A8 B, 15 B A , #
3 IR T 49% vtk 22 R R v R 5 A B A
PR IR , BT —80 °C F -7
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2.3 KRRE AT EHEER T

B2, 27T T 4% 41K B 24 h R L 26 BE BEAG B6R LG
24 h-UTP; UK FUBT&F PRI 1 mL, B2 T K60 JR 21 40 Jifa 5F:
TR BOR BRI , 226 4G 36 A ASE I i 375 JULIF (serum creati-
nine, Scr) . JK % (blood urea nitrogen, BUN) | [1 % [
(albumin, ALB) . N 2 /it %% % /i (alanine transaminase,
ALT) /K-
24 KREBHLREYE

2. 27 T vt 22 5 YRS ] 22 R 0 K BV 241
DL EEK B W EM S, A A I 47 HE
gt ADGBEWE B AR EAR AL
25 KREHRERX IgA mRIERNEE

HR“2.27 00 e 22 5 YRS 1 22 R 0 R BB 2 4
FHAT AL IR0 Fr, B 220K, T LAPTRE & s B A
30 min, MILA IgA —HL (FRELL B 1:10) , 7E4 °C R H T
5 MV R R 2 WP DR 5 min X 3 K, FRATAC IgA — 471
(F B L) 1:200) , 76 % i N kG 7 50 min; I DAPI
et 870 2 e A A%, 72 = I T HEOEE F 10 min, VK
HAH KD, B, RERE, WA IIE R X 1gA T
FUBL, s a5 R i
2.6 KRS HZAF PINKI, Parkin, LC3 . Drpl, Mfn2
mRNA FixH& 7

K FH S B 7 1 PCREAGIN . HU“2.27 T NS Uk
TRAER 25 2H 3 R B HE 43 B 412, A2 5 RNA VR BE I
4l 5 DL RNA HAE AR, 105 515 81 cDNA JFE 179
B RN FEAR 95 CCTIAE T 30 5395 °CAEM: 15 5,60 °C
IR KAE 30 s, F 40 MR, SO AR R Y BUR 5
W 7.5 WL TG /K 4.0 wL 1F [mF1 S [ 51953 1.5 L,
cDNA 2.0 wLo PAH i - 3-8 iz i 2 il (GAPDH) iy
Z Al 2795 BT B 41 21 P PINKL  Parkin \LC3- 11
LC3- I .Drpl Mfn2 mRNA ik 7K, I8 LC3- 1T/
LC3- I mRNA FUfE, FF-DLIE 8 % RZ o 2 IR k4 70—k
SR, 514 R s DCIE R A R A BR A R B E P41
KA BRI 1,
2.7 K 'S H4 F PINKL, Parkin . LC3 ., Drpl, Mfn2
ERFRIERN

K FH Western blot SR o HL“2.27 30 W &2 R P
FERAS A 3 R BB B 4L e S 3R Je B U 1
K BCA Bl 8 R BE, A8 M 5 min, HUETEfS
) B R il 2R 1 T 2R TR P 6 g PR K 43 B8 DA B, A
PINK 1, Parkin . LC3 . Drpl .Mfn2 B-actin —#i (F # L 14i]
B2 1:1000) , 76 4 °C R F 158 5 in A 3t (R B LL 431
1:3000), FEZ IR NIFE 30 min; TAL A CHURAL
W, H AIWBwell ™48, L HIEH S NS E
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&1 SMFIIRRFERX

JEH lLiligl! JrER b
PINKI i1 5'-TGCAATGCCGCTGTGTATGA-S' 113
Jfi]:3'-TCTGCTCCCTTTGAGACGAC-S'

Parkin 115" -GGAAGTGGTTGCTAAGCGACAG-3' 173
FU]:3'-TCTGCTCCCTTTGAGACGAC-S'

LC3 IFI:5'-TICGCCGACCGCTGTAAG-' 124
Jifi]:3'-TGGTCTTATCCAGGACAGGCAG-S'

LC3-I TFli):5'-TCCGAGAAGACCTTCAAACAGC-3' 233
Jili:3'-TCCGAGAAGACCTTCAAACAGC-S'

Dipl IEli):5-AATTTGCTAGATGTGCCAGTTCC-3' 303
F:3'-ACTGGCTCCTTGTAATGCCTTCA-S'

M2 IEli]:5'-CACCGTCAAGAAGGATAAGCG-3' 127
Jifi]:3"-CAGTTCTGTATTCCTGTGGGTGTC-S'

GAPDH 1FI:5'-CTGGAGAAACCTGCCAAGTATG-' 138

J11:3'-GGTGGAAGAATGGGAGTTGCT-S'

{1 (B-actin) (1R FE(E LLE R H I Y FRKAKF, LA
LC3-II/LC3- | M HfH#/R LC3 B RIB K.
2.8 SitFEHE

R JH SPSS 25.0 HAFUEATHETT AP BT o HHEVER A
X+ s FoR 7 2T Z 4L LR AR 3R Oy 224y
T, 325 B FL R Tukey K556 5 7 22 SR AR
SRR . KK« =0.05,

3 HR
3.1 KB 24 h-UTP FR 1 40 B it 0 % BT B Th e $6 4%
T

5 1E 5 0 B e, BT 20 KRR 24 h-UTP R Z140
Ji1 314 K ALT .BUN . Scr /K-35 @ 2 755, ALB KT i
FREAR(P<<0.05) ; SHEIAIA i, BEBRTL JE A dL B
TEEFE A AN T @ ALK R 24 h-UTP JRZT4NE
UM ALT .BUN  Scr 7K V- 34 1 AL, ALB /K-35 1
T (P<0.05), ,n%m #2.

AL IEH X REAL B. BRI
WOHEk BN B Ok B NER

F2 HBHAKR24h-UTP RO ER BT EThRETE

R (x +s,n=12)

C. BRI JE M

- UNUTP REAEIEY  ALB/ ALT/ BUN/ Ser/

mg pL! (gL) (UL) (mmolL) ~ (pmollL)
FAMBA  64E160  727£088 3328227 3321428 500£037 55105100
fRRl 18314320 2058203 220841060 $422£575  781£050° 79.18%328
BRIEEIA 11321900 10435126 27042600 43104354  6.06£065 64572463

BRTEARA 114105 11355129 2645£246° 44751469 6312053 66541298
BUTEAEA 11341180 11014125 256311800 4220+294 5914033 6257+250°

a: G IEH R IR AL, P<<0.05;b: SH0RIZH LA, P<<0.05.,

32 KREALRETL

TEH T REZH K BV /INER 9 20 B S BE BT 1450 43 A1
N T B A IR0 R , AR RS A TR 5 AR ZH K L AT
DR NEEL B 22 | B /NBR AR A IR, D 5 NV
U0 BNE LR ANMIRAE AR EERTE R FE A R e
YRR PEIR Y  SRIRIAL LA, BRI JEAN AL B L T 5
FR e LRI 06 T e AR ZE R BV /NS b B 2 B R
il , AR HES H 55 AU BB W kg . 4551
L 1,
33 ARBHERERXIgATRET

T 0T B ZH A BRI R 8 IX A DL T ik Tg A AR A
RUZH R VB I ZR B IX Tg A UAR S 0 B (SR B8 ) ;3 5
BRI LA, BRIR R JE AN A B 0 7 S5 301 o A R b T
o 70 e 2H KRR 2R X Tg A RS B s &
LA 2,
34 KRS F PINKL, Parkin . LC3,Drpl, Mfn2
mRNA FRIAKFE LI

5 1E 5 X R g, B A K U 41 40 PINKL
Parkin . Mfn2 mRNA F&iA7K -3 i ZFEAIG, LC3- TT/LC3- 1
mRNA [ {f A1 Drpl mRNA 23k 7K V-3 5 2 Th &5 (P<
0. 05) 'ﬂiﬂéﬁ tl:f»sc @H&&“EWE '%‘JA\T# fi) 12t 2H 1

D. B b AR B E.F T e 70 2

Bl BFEAXREAAREE(HERE)

T

AL EH AR B.#LRIZ]

2Lk  TgAVTRR

B2 BAXRBEERRRXIgARR

TEZED; 2024455 35 45 24 1]

C. BRI el

EJLM PJL'A‘ i{/ﬂ ﬁ'ﬁ J I_JJIJEQH
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B T e R 2K BRUE 4 20 b PINKL, Parkin , Mfn2

mRNA F k7K V34 18 2 F+ , LC3- 1 /LC3- | mRNA Lt

{HA1 Drpl mRNA KAV 1 i EFEAL(P<0.05) . 45

23,

x3 HBAKXREAHLH PINKI, Parkin, LC3, Drpl,
Mfn2 mRNA RiZKELEE (x+5,n=3)

Eib) PINKI Parkin LC3-ILC3- 1 Dipl Mfi2
R 1.00 1.00 1.00 1.00 1.00
fRRi 0572006 056+006  169£0.07 245023 047£010°
BRI 0842008 0842003 LI5£0.08 13550100 0.72£004°
BOTENBA 085007 0780060 1202004 1204018 0.84£007°
BRTEARA 0851008 08810060 1334024 1334008 0.86+008"

a: FIEH 0 RZ LLAR, P<<0.05;b: SR L, P<<0.05,

35 FHEKXRE AL P PINKI, Parkin, LC3 . Drpl .
Mfn2 ERAFRIXKFLLE

5 H O R P A, AR A K U 41 40 PINKL
Parkin . Mfn2 & H &Kk K FHILC3- I/LC3- | A HWIE
¥ 10 E AR, Drpl & (AR KT B THR (P<0.05); 5
BRI LU, TSR U JE AN AL ' o 7 55 5] o AL 0
7o 700 20 K BRI 41 4 R PINKL Parkin . Mfn2 45 14 %35
JKFRILC3-T/LC3- T 2 1 HUfE 3 8 3 T+, Drpl Z& 1
FERAOEH) AR (P<0.05) ., L5 LK 3 FI 4,

PINK 1 - - —— --- 60 kDa

Parkin m - 52 kDa

LC3-1 17 kDa
LC3-1 16 kDa

Mfn2 '“ — — — — 30 KD
Dm:“---- 84 kDa

fracin [ S ———— 1 D2
I I it v v
TR XS REA 5 I AR 5 T - BRI JEAR AL IV - B T 555 i
AV BuT R AR,
3 HAHAKXRYEHLSF PINKIL, Parkin , LC3 . Drpl .
Mfn2 & BRI BIXE

FR4 HHEKXR'E ARG PINKIL, Parkin , LC3 . Drpl,
M2 EAFRIZKFELE (x£s5,n=3)

Eibl PINKI Parkin -~ LC3-T/LC3-1 Dipl Mfi2

IR 090£0.03 L0004  1449£200  042£003  075+0.03

fg 03740020 0274005 054005 083003  033£002

BRRRA 0612002 0482003 3302007 0614003  056+004°

BT EREa 0601002 05020020 3.09%0.12 064001 053£0.02°

BT rmlEa 0625003 052£004  305£020° 06120030 055£0.03
a: 5 IEH G R LU #, P<<0.05;b: SR [L#R, P<<0.05,

4 itig

IgAN JE L) IgA UURR T 15 /NER 2R X Ry 2 B4R E 1Y
SRRV M B Nk, L R TS AN, ARBFIE S,
RN, SRR LEE, B 0 T AR a4 RN T R
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HAI KRR 24 h-UTP JRZEA0 A 1140 ) ALT .BUN , Ser 7K
3R E AL, ALB K34 8 2 TS R EE S I B
G B R DX Tg A URR ST dab i, ) DL Ve o 7 R,
AEA R0 IgAN K R B 4140

LA, B /INE R N G (R ZEELAE 18 M B s
) B T R DG B AR S AR SR KRR
AE B /INVE I S A ORI VR RN T AR
Kt ATP LASK S #4505 B 7 AL E F2 Y i % iz
PR M A e 2R AR 119 A2 806 1 5 R LE % 40 B T g &8 G
B, SRR R R A A A A S
BT ] R G LR A RGOk 8h ) 4 FZ ki
P B W IR I A T R R B AN W e 4 D 4
FEGRRRCR B AR, LR R Z B S0 T
RA T BE Ay Akl G i SZ AR SRR SR 28 [ IR AR
BT SR al i Ab o g i K SR S AL T L 3k AR
PAR A AR, I R 4 R Lok AR D RE IE W R skl
G I, IgAN /N EUEF 414U Drpl mRNA ik 7K
SR B 5 T Mfn2 mRNA #3570 B AL, /MR
SRR Drp 1 FER 5 2o (A 1 s/ DU 2 iR i 5%
% Parkin ZE R, ZRLK h Drpl 3 22, Lok iAol B2 43 %47
A TS R AR R R, DR R AR R T AR oY 4
FGIR  SAARYZE PR, B b T A5 R 2H RN 6 T
152 K BB 4 21 rh PINK 1, Parkin . Mfn2 mRNA & 2 [
FaRK 4 i 2 TH i, Drpl mRNA K 25 H £k K1
SRR, AT U s L A TR T T REAE A
TBIT IgAN I 1 FHHE A0, Ry S0E 22 55 0 5 s & o 4 4L
B,

] W2 — i 4 L R 54 A AL B ) R L PN 293 114
R, M AW KA, LC3 E A A UG 3 R e R I
B Atgd Frai 4], 724 LC3- 1, [RIiF LC3- T 24k Atg? M
HoAbAE N 17z F R R s A 1T, =B Les- T, JF
SEAEE] [ W MAT B LC3- T/LC3- T Al i e /NaT
— 3 R A WK AR AR A SR o, SRR
A A, 0 A R AR 06 e ) A R RV A 4
HTLC3- 1/LC3- | mRNA HAE ) 1 3 AL, LC3- 11 /LC3-

[ A Y TR . LC3-T/LC3- T 3 mRNA FilE
A AR A — 3, 5 HAZFE D 3R e 5k (RHPE
TN B AB T G 0 ) B ] 0 A5 22 A 2 18 A G, SR T AILAAR
RIEVER M E B E A, A &2 LA LC3- 11/
LC3- T I FfE i, SR A TR PR . A,
(FPASE kTN - R ORIk CR = gliEsw AL N iR T2 N 5ES
RARZEEL 8% PINK 1/Parkin i B 5 9m 28o k7 42 [ 15, M
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