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WE . BY WEMHE/ DM EN] - LBEA #4585 (SAT1) AR 485 50 ROk R 69 K AL 58 £.4m e
it & (HEI-OC1) AR M gk F 9 48 A ALE] 33T SAT1 *Dli4a i 5 B Em et oo ¥, ik #
HEI-OC1 0 i, % 3 siNC. siSAT1. siNC+ )T 44 (30 wmol/L) \siSAT1+ 44 (30 umol/L) 228 , i i 4% 4 Yo &)
SAT1 # siRNA SF B A 44 2L 32, R CCK—8 ik A2 M &-20 0,24 48,72 h m eI 31 7E ) s R IR X m e RAw il
SRR T RS MMM T A KA Western blotting % #&0 N T M i 47 & 4 (IREla, XBP1s,
GRP78.ATF6) & =% & Caspase—12 69 &3k . Z5R 447 SAT1-siRNA #5 4 4a 6. 24 h J5 ¥ 46T % SAT1 A B
# & A, H P SiSAT1-740 28 SAT1—siRNA 89 & 3 AL (P <0.05) , B st A siSAT1-740 #4756 4 3 (R ik
A SiISAT1), Western blotting 45 R & ¥, siNC 2049 SAT1 & & & ik KT & T siSAT1 41 (P <0.05) , CCK—8 5%
Ik RE A, SAKSAT 464 B 32 IR 48 5F HEI-OC1 40 AL e 38 7540 ) 4E (P <0.05), A X mf K5 &5
BT A LR Y, BUIK SATT R AAE 5 AR 4835 549 20 I (R I A & A = (P <0.05) , B AR AT & £
AR ELERE S 5 AL H THIE, Western blotting 25 & & 9 , & 41 28 L SAT1.IREla. XBP1s.
GRP78.ATF6 . Casepase—12 % & Rk Foii , £ F 3 H %3t 5 & L(P <0.05) ; £IR4AV 509 W R Bk &4 T,
LB SAT1 %% LA GRP78 & & #9 & iA (P <0.05) ; T IREla . XBP1s, ATF6, Caspase—12 # & i& (P <0.05) ,
258 LB SAT1 A RS 7T AL it 3% GRP78/ATFG i@ 54, d 5N 46 F- 3000 40 JOB 45 , A B M e - e 6y 15 0%
FET AR,

KHEIE o AR/ AR N[1]- CELAAEASEE WM A ; GRPTS/ATF6AZ 54 5 Sh e F Ak

FRESDES . R764.3 XEAFRIZAED . A

Investigating the effect of silencing SAT1 on cisplatin-induced
damage to cochlear hair cells based on the
GRP78-ATF6 pathway*
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Abstract: Objective To investigate the role of spermidine/spermine Nl-acetyltransferase 1 (SAT1) in
cisplatin-induced endoplasmic reticulum stress in mouse-derived immortalized auditory hair cell-like HEI-OCT1 cells,
and to define the impact of SAT1 on cisplatin-induced damage to cochlear hair cells. Methods HEI-OC1 cells were
divided into four groups: siRNA negative control group (siNC), SAT1 gene silencing group (siSAT1), negative
control with cisplatin treatment group (siNC + DDP), and SAT1 gene silencing with cisplatin treatment group
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(siSAT1 + DDP). The cells were transfected with SAT1-targeting siRNA and subsequently treated with cisplatin. Cell
proliferation from 0 to 72 h was assessed using the CCK-8 assay; apoptosis and ultrastructural changes were
analyzed by flow cytometry and transmission electron microscopy; endoplasmic reticulum stress markers (IREla,
XBP1s, GRP78, ATF6) and apoptotic protein Caspase-12 were detected by Western blotting. Results All four
SAT1-siRNA treatments effectively silenced SAT1 gene expression 24 hours post-transfection, with the most
pronounced reduction observed in the siSAT1-740 group (P < 0.05). Consequently, the siSAT1-740 group was
selected for subsequent experiments. Western blotting results showed that the protein expression level of SAT1 in the
siNC group was significantly higher than that in the siSAT1 group (P < 0.05). Flow cytometry and transmission
electron microscopy revealed that SAT1 knockdown not only significantly reduced DDP-induced early, late, and
total apoptosis rates (P < 0.05), but also markedly improved apoptotic features such as chromatin condensation and
nuclear fragmentation in morphological terms. Western blotting results indicate that the expression levels of SAT1,
IREla, XBP1s, GRP78, Caspase-12, and ATF6 proteins exhibited statistically significant differences (P < 0.05)
across different treatment groups. Under DDP-induced endoplasmic reticulum stress conditions, silencing SAT1
upregulates GRP78 protein expression (P < 0.05) while downregulating IREla, ATF6, Caspase-12 and XBPls
expression (P < 0.05). Conclusion The study revealed that silencing the SAT1 gene may counteract cisplatin-
induced cellular damage by regulating the GRP78/ATF6 pathway, thus identifying SAT1 as a potential novel
therapeutic target for preventing and treating drug-induced ototoxicity. CCK-8 assays demonstrated that SAT1

4736 &

knockdown significantly alleviated the proliferation-inhibitory effect of DDP on HEI-OCI1 cells (P < 0.05).
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IR A DAy i R ) 32 I B L i R 25, HR
VI N IR S I == o e A L 4 97 YA
LU H R H B B B AR e B AR Ho
DG JT 350 - 25 4 1 s B A= BRAL AR LA P - 6 40 4R
A5 5 0 T 2 i R 22 3 B U L AT
AN 3B v AR B P R PR R B R R B
o3 A AT IR AR B A B AR
2 A 1) Hg N R b R R A A A4S R
20 M il A SCRURBE 28 M oTT . Hoh AR
20 1 A R S R ) S R R O T, TR
J2 UBA B 25 1 2 AR A O SR g PR A o i PR KA
71N, eI 80% HYMUEA A ¥ A8 2 Hh B 25 W A DG b
W I3 2P S AT g 45405 B AT K A PERRAE , AN AL
Xof S8 Y A BRI RE AR T a2 0 O T
Lt 223 I BE 07 A K 3 e s e . R
A BER KR G A R GA ST VR BIIE SE B A S BT
BEPE , AEAENUER T 5 H- 2 M 04 B 36 40k, B AT SR
Z R

WEFE R B WA B 2 P 5 2 e 0 A AR 1 5
O BN O o TR UEA 55 14 20 B 4 40 A6 Y
L 22 M o3 ik AR A O B PR S il —— g T/ N
N[1] - & Bt % % #% B (spermidine/spermine N1-
acetyltransferase, SAT1) Fl ¥ M & 1k (Spermine

spermidine/sperminenl-acetyltransferase 1;

endoplasmic reticulum stress; GRP78/ATF6

oxidase, SMOX) [ % 35 7K V- ¥ W 25 b, & D i B
SAT1/SMOX X 25 47 v A1 AC 8 7= A= 1) 3 480 fk &
(H,0,) 52 FE I, Y6 A S0 B 30, 3878 %
L (% R MU 2 P 1 DG B A o s ZE AL [, SATT 3K 5)
(1) 2 Jie ik AR 3 58 2 floh & oA J IO o 98 S N, 3R R
N elF2a B R A M S e B3k 4R 1 B BE 45 & 8 (BiP) |
CCAAT/HE 5 F 4% 4 % 11 (CCAAT/enhancer binding
protein ) [A] 5 2 1 CHOP 45 A5 i 4 18, I e 28080
2 Bt K A i -3 (cysteine—containing aspartate—specific
protease—3, Caspase—3) {1k 4 1= 3a #&"" . PA G,
SAT1 B R T TR B 2 M 0 — A~ W 1 1 4 75
Mo MU SE i 38 58 22 Wi G A AR S 3 1 7 )
S PN BT I N7 RN L A S N A T, R
B 5405 e v kS B G HEVE T o AS BIF 5 T I S i
I v I Y & B SATT AE A A 31 () HEI-OC1 21
JitL v v e 35, AT RE A AR 15 5 0 B Al i 5 P K
EE AR M, B, S B SATT 7R 75 5 1Y
VAL JBE I 7 8 B VR T, AS R 5T SR T RNA THEFOR
i 3 1 /)N Bt TR 1 i A R T B T A0 AR 4N i AR
(House Ear Institute—Organ of Corti 1, HEI-OC1 ) %% Jt
L ) SATT JE R e 5 M/ T4 RNA, DAl {16 36
I T 08 4 X P T 1) S SRR S A B 1 R
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BN, 5 BT GRP78-ATF6 Tl BRI TR SAT1 XI5 5458 B 40 S B 5 iy s

1 MBETGE

FE#R

siRNA 1 [ 75 N 35 35 5 I & A R A Al
DMEM 75 4 56 filt 1% 552 2% AR 2R s B 5 & -
R E U WCWH, 100x ) | B T 40 B 1k TR
(0.25% T , & EDTA , A& By 21 ) W iR R 2% v
(1xPBS) ¥y A HEFE AW R (DO A RAHE
Opti—MEM®I (1X) +GlutaMAX™~1 | lipofectamine 2000
B A FE B R B (D A R F L HEI-0C1
MR H AR ARG BRAF .

1.2 HEI-OC1 #HpaiEE5F 5 siSAT1 #4

/ST HEI-OCT 48 At 52 75° , 3% 9% 3£ 25 DMEM
o A Atk B 35 30 10% i 2R 03 0 1% 5 5 R -6
BER VWL o DOV VU Al DA 37 CCOK VR %
fife, 5% 2 5 mL G FRE BB L AE, 1000 r/min 250
5 min J&5 725 FVE W, P o0 4 B AR Ok B R A0 i 4
P 3% 0 24 40 0 % i 3k 80% LA, 35 B R 4,
PBSVHYE, IiN 1 mL [BRAR 1A AL 1 min, 77 RN ¢ 4>
RE SR EEWFT il s B 20 e BV, e 1 - 4 LR BB AR KT 55
A i e G B OGR4 L L 5 x 10° AN/ £L 4
%% B 42 A T 6 LR B 35 1k 4, % LT 2 h 4 TC I
7 DMEM 55 32 %5 . F 100 wL JC IfL ¥ Opti-MEM #i
FE 10 pL siRNA (20 pmol) , I AR Sk #2421 20, L
5 wL AY Lipofectamine™ 2000 ## F¢ 7£ 100 wL Opti-
MEM H , Z i F 4 % # & 5 min, I &
LipofectamineTM 2000 I siRNA [ Fi B, R IR 2101
TEZ I T E 20 min, B L0200 pLIRS W, 6 h 5
P IE B R SR AL AR SR B 95 . BPXT/NEUSATTSEA it
FEE LT 4 258 ) SR A5 X /N4 RNA 43 51l
%, siSAT1-282 . siSAT1-481 . siSAT1-550 Fl siSAT1-
740, [FVEF, 50 R AR HE ) 9 M X R siRNA AR S 6 1R
(siNC) o Fi¢ BEFE YL AL EXT DL 1 5 43 Bk e, B 9%
24 h J5 PEAT R AL SIRNA F B ) 07 198 2 3631 o
1.3 SERTREEE R & B 5k K M i 2 28 @ SATH
B =21 siRNA F E&

& M TRIzol ¥ 73 Jll #& B siNC | siSAT1-282 .
siSAT1-481 | siSAT1-550 . siSAT1-740 4f ffi RNA, ¥
FH 52 28 0 5 i R A Il 8% R (quantitative real—
time polymerase chain reaction, qRT-PCR ) #; il SAT1
FEIR 3k, 0 e S 1] SAT1 A =5 %% siRNA F Bt . #:4E
A B8 L ) 400 1 mL TRIzol 328 71 Wk 1 24 f# 10 min,

1.1

1200 L S0 IR 5% 5 min, 4 °C 12 000 r/min #5.0>
15 min Ji5 /N W2 TG 87K HH (400 ~ 500 L), il
ANZERBU SN B, B8 10 min, IR E O 5 3 E
LU 75% LR 2 I, B S R TG %
F 20 wL DEPC /K , Kzl W 5 B (L PPAk 405 SR, &
¥ RNA F-80 CILRAF. Wik Wit , s daxg
DNA wiper Mix 4b ¥E 2% R & K 41 DNA, B H 5x
HiScript II Select qRT SuperMix I 58 R R
qRT-PCR JZ B K £ : 2.0 pL ¢DNA .45 0.2 L 1E 2 [f]
5% .5.0 WL SYBR Green Master Mix & 2.6 nL H,0,
PCR S W 454 : 95 C 1l 22 ¥ 10 min, 95 CA5 1% 10 s,
60 CiRk 60 s, I 40 NMFIF . fJim R H 96 fiff il £k .
W3 K fL, cDNA i B 8 % . BT 151 %) i Mus SAT1
F B, NS T 5% Mus GAPDH Fr Bt o ok
FH 27845k 1T SATT JE R (1 AR X 3k &, BT I 514
FPA UL 1, siRNAMOCIFHI L 2, ik,
siSAT1-740 (J5 SCFRIAR K siSAT1) i 47 J5 22525 .

Fz1 S5|¥F5
Tl B
CIL A 5| Y5
£ /bp

1E [ :5'-AATCTAAGCCAGGTTGCC-3'
Mus SATI ] 140

JZ ] : 5'-TTGAAGAGCCTCCATCCC-3'
Mus 1 :5'-ATGGGTGTGAACCACGAGA=3' .
GAPDH  JX[i:5'-CAGGGATGATGTTCTGGGCA-3'

#2 siRNAEF!
siRNA 751 A
51

ZFR J&E /i

1E[]:5'-UUCUCCGAACGUGUCACGU=3' 19
siNC

JZ 1] :5'~ACGUGACACGUUCGGAGAA-3' 19

1E]:5'-GGCUAAAUUUAAGAUCCGU=3' 19
SiSAT1-282

JZ 1] :5'-ACGGAUCUUAAAUUUAGCC-3' 19

1E[1:5'-GGACAUAGCAUUGUUGGGU=-3' 19
SiSAT1-481

JZ ] :5'-ACCCAACAAUGCUAUGUCC-3' 19

1E[1:5'-CUUGAAGACUUCUUCGUGA=3' 19
S$iSAT1-550

JZ 11 :5'-UCACGAAGAAGUCUUCAAG-3' 19

IF [ :5'-GGAGGCUCUUCAAGAUUGA-3' 19
$iSAT1-740

JZ 1 :5'-UCAAUCUUGAAGAGCCUCC-3' 19

1.4 Western blotting 3& i #E [@ SAT1 B &
siRNA K E&
¥ FH Western blotting K =5 %k siRNA i B i Yy
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F) 41 L SAT 2R 11 2% 35 LA UE siRNA TE BRI L LA
GAPDH A NS 11 . A 9R - i 1% PMSF 4L
2 51 1) RIPA 247 T vk L BEHCAN I B 8 1 5 22 BCA
Yo a8 P B A E TS P L SDS-PAGE HLIK 43
B9, I 2 PVDF B B 5, T 5% B R 28 07 3 AT
Sl SRS P (4 CHE L) K& HRPFRIC —
PrOERIEH)E A IJa , R ECLfb2% & i 7
HEAT W 52, R HBE I AR &R e R B A UG, O i
it Image—Pro Plus (IPP) 3 {4 43 H % &5 11 A9 AH XT K
JEAA
1.5 CCK-8i&#ill&4H HEI-OC1 4HkaiE /1

IUAE F X HOE R A KRS R4 1) HEL-0C 1
YL, DL 3 x 1074~ /L 20 it 25 3 420 1 40 B 15 5% 96 1L
Me, 37 °C 5% S ALBk (CO,) 55 F= 4 h B 8 i % .
% siNC | siSAT1 , siNC+Ii1 £ (30 pmol/L) | siSAT1+ it
£ (30 wmol/L) 43 20 43 il %% % siRNA , %S i 051,
37 °C 5% CO, R AN 95 0.24 .48 .72 h; &L n
A 15 pL 1) CCK-8 ¥, 37 °C 5% CO, 45 3546 N bt
JEEF 2 h; HEEBR{UAE 450 nm B 1 A0 0 2 4% FLAY
WA
1.6 MNP ARK N ZHHEI-OC1 ZHAAT %

HOAL T %5 B KL AR KOIRAS R 47 /9 HEL-
OCL 2 i , LA 5 x 10° 4>/ £L 48 {5 B2 422 F 7 240 Jfd %
F5 6 LML, 37 °C 5% CO, B Fehfi b s JR ik i . H%
siNC . siSAT1 | siNC+JIT 41 (30 wmol/L) | siSAT1+JIii 41
(30 pwmol/L) 73 4 43 il %% Y& siRNA, ¥ fin It 411,
37 °C 5% CO, 55 3746 H 55 9% 48 ho K M Annexin
V-FITC/PI A% i , 38 2o 3t 3K 40 B A o ot A 0 240 i
AT R WAL BT & g an i, il
Binding Buffer ¥ & J5 , R AN A Annexin V-FITC il
WAL TN E (P Je o, IR BOLIER , T 1 h 9 AL
R o R T 4 L 2% e I A A 4 R
M 4545, Hvh Annexin V*/PI 40 i 3 S 5L 409 4 1= 40
L, Annexin V*/PT 20 i 31 4 B 300 8 T /3R FE 40 MY .
1.7 ESTHEEWNEEAHEI-OCT fpE RN
okl

SR FE SAT1 T ER 5 5 4A X HEI-OC1 4 Jfd 88 3%
Sh K CFR ) 2 Y (0 0T 5 20 I A ) 1 52 ), 44 siNC
SiSATI | siNC+ JIiT %4 (30 wmol/L ) | siSAT1+ Jil %A
(30 wmol/L) 7320 53 5% 4 siRNA , i I 4A , 37 °C |
5% CO, TR 35 48 ho iDL R Vi FE i 45 15 5 /e

GikEh A 4 CHUA Y 2.5% I RERFIE 1~ 2 h,
B0 B R 20 1A BT e 2.59% I R,
4 CH 5 330 5 48 FH 0.1 mol/L B 2 2% i (pH 7.4 ) 2%
U, 19 BOFRIR 0.1 mol/L i 1 2% whif & I [ 42 2 b, 7
F1 0.1 mol/L B PR MU U o FEAS A0 B Bk
Ja MU A /812 L R0 TR 5 915 4l 812 A0 5
HATBE S, I T 60 CTHRA48 ho Ja,
7% 60 ~ 80 nm B Y) F, L BHET DY I & i T g At
B, T T U A .
1.8 Western blotting #: illl & 28 HEI-OC1 £l i
J5R M R AR A FR T AR R R IE

HHRFT SATI ILER 5 A Ak 21X HEI-OCT 41 i
VA ST I 87 3855 R T B S R, SR FH Western blotting 62
P 5 I A AR [ LB R B 1o (inositol -
requiring enzyme lo,IREla) (B 27 X & 45 & & M
(1 spliced x—box binding protein 1, XBPls) . 7 24 B4
%9 %5 [ 78 (glucose—regulated protein 78, GRP78) | #{1%
kAT 6 (activating transcription factor 6, ATF6)] M
2 B K 44 T —12 (eysteine—containing aspartate—specific
protease—3, Caspase—12) M) & H #£ ik . % siNC.
siSAT1 | siNC+ it 41 (30 pwmol/L) | siSAT1+ Jlii %A
(30 pmol/L) 53 £ 53 il % e siRNA, ¥% Ji I 41
37 °C .5% CO, B340 T B 55 48 h, Western blotting
BAER AR A 1.4,
1.9 SHitFEHE

B4 70 Bk H Graph Pad 9.0 ST 44 o i
PR AR £ AR ifE2E (v +5) F2on, B4 0] FL 3R
TSEAEAS ¢ K6, 22 41 1) LU AR FH BRI 3R O 22 43
B I R TR O 22 0 A, E— 2D P P A, SR
FILSD-t 555 . P <0.05 725 54 Ge it ¢ L,

HR

SAT1 siRNA B 1% K 36 iE

siNC ., siSAT1-282. siSAT1-481. siSAT1-550.
SiSAT1-740 4fi il SAT1-siRNA [ 40 %F 22 3k 5 43 5
(1.016 £0.217) . (0.391 £0.048) . (0.490+0.103) .
(0.301 £0.052) . (0.204 +0.041) , & 4H L85, & )5 24
AT, 29 AH G F L (F=23.480, P =0.000) . 5
siNC #H [t , 4 Fl' SAT1-siRNA % YL 21 ifl 24 h J5 ¥ fig
DUBR SAT1 FE K g 335, Hirpr | siSAT1-740 K1k K F-
H AR, UTERRICR e by, P BE ] siSAT1-740 (J5 303

2

2.1
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49 /INH, % JET GRPT8-ATFO @ BRI ULIR SAT U I 5 F 43 A4 3 B
WA SISATL) HEAT J5 552 56 AH B, 2R A %% (F =

Western blotting ZE B oK, sINC 415 siSAT1 24019
SAT1 & H 2 35 41 31 2 (1.000 + 0.057) F1 (0.227 +

188.700, P =0.000) . W.IE 1 fiZ£ 3,

0.004) B2 26 ¢ Kt 22 AT BV B 3L (i = N et
14960, P =0.000) , siNC 41 ) SATI % [1 % % 75 T & SATﬁ Q
SISAT1 2L, LA 145 4R siSATT 56 e i sl . T i o 13“;%%
2.2 LB SAT1XHIR$HE S HEI-OC1 4H BRI 5E 5
s 2 1.0
SINC 41\ siSAT1 41 . siNC+ I H12H | siSAT 1+ I 4A1 %
210,24 .48 .72 h {40 MO W 6 BE AR He B, R T R T s
I BT 1Y I 22 434, 4 A - (DS [) I 8] 52049 20 i
W% B E #2258 Ge 2 B L (F =2 988.000,
P =0.000) ; @4 £H 2 1 1) WO BE AR L3, 22 57 A 4¢ " oh 2h 8k 72h
T2 3 L (F =669.100, P =0.000) ; (34 41 41 12 W 5 1 RN (5 B 18] 2 40 P 15 0
®3 BAMMARERESROBEEELE (xxs)
283 0h 24 h 48 h 72h
SINC 4L 0.289 + 0.012 0.442 £ 0.032 0.793 +0.028 1.420 £ 0.034
SISAT1 41 0.290 + 0.025 0.479 +0.027 0.895 + 0.029 1.478 £0.017
SINCHIEAZ 0.293 £0.012 0.376 +0.031 0.505 +0.030 0.696 = 0.033
SISAT1+41141 0.288 +0.021 0.407 £ 0.034 0.688 + 0.026 0.836 = 0.043
2.3 LA SAT1XtIR$HIE S HI HEI-OC1 4 AaA T ST BT E (P <0.05) 5 5 siNC+IAA 4 e %,

Eap=Al

Wi 2 4 AR g5 R G R siNCG 41| siSATL 41 .
SINCH+ I EA AL | siSAT 1+ I 1 20 240 fitg W7 30 0 72 3 o
W TR BT R, G 20, ZRA 5%
I ER X (P<0.05), #—LPPILE, 5siNCAH L
B, sISAT 41 4H it (4 BT IR T 2% 0 S0 00 2% K S A
T-R R TIGHF 3 L (P>0.05); 5 siNC A [
8, siNC+ T ZH 4H M fr) 7 00 0 T 3 I 0 0 1 % I

SISAT 1+ 2 240 0 ) 7 103 0 1 2% | 1) 0 1 2% B A
PAT R FEAR (P <0.05) 5 55 siSAT1 41 HL 52, siSAT1+
IGUAFT 25 200 L £ SR O TR IR TR R B TR
YTt (P<0.05) . WLE2 filE 4.
2.4 LB SATI 3tliasHE S HEI-OC1 4 pE#B iYL
gl bl

BH AR BEE R BIR , 5 siNC LA [, siSAT1 41
ML TR E 25 . 1 siNCHITTE 2H 41 At 25 1 1

. 3:P1 . 4.P1 ) 8:P1 ) 12:P1
10 Q1-UL(0.23%) Q1-UR(2.67%) 10 Q1-UL(0.14%) Q1-UR(1.70%) 10 Q1-UL(0.27%) Q1-UR(10.49%) 10 Q1-UL(0.15%) Q1-UR(6.20%)
10° 4 10° 4 10° 4 10° 4
4 4 4 4
<|10— <F10- <F10- <|10—
=0 = 100 =004 R0y
107 .75 107 3 10° : 1077 -
10! e ‘*” Wi i) 10"t R L) T M L 10! AL a)
102 10° 10 10° 10° 102 10° 10 10° 10° 10> 10° 10° 10° 10° 102 10° 10 10° 10°
FITC-A FITC-A FITC-A FITC-A
siINC#H siSAT14H SINC+IIEAZH siSAT1+MAZH

B2 HHEMMEATHRXMEREE
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HEBURESAGE

i 36 %

x4 BHEHE-OCI HAUATHLLE (%, xxs)
205 RIS 1 11 /5 RYATR
SINCZH 0300+ 0.044  2.573£0.186  5.763 +0.624
SiSAT1 21 27800395  1.987+0417  4.767 = 0.541
SINC+EAZ]  13.977+£0.686  10.720 + 0.650  24.697 + 1.273
SISATIHWIAZ]  7.337+0.862  6.360£0.569  13.697 + 1.420
F{ 201.600 196.000 231.400
P 0.000 0.000 0.000

S R T A RRAE 45 Yl o 5 [ 46 L 40 A A%
GRARTYE | Y0 T R ORI o A AN 3 R AR A
3 A% R 25 R AN B R A i AR S . TE
SISATL+ U ZH vhr , 248 i 2% €5 Jo [96 400 72 32 ) b 0 2%
Y8 J5T o3 A AH X 45 A% R R I G2 R R R /D A L
IS8 588 A LR T 48 4, 200 it ot 2 vt Ak 45
PGS BB ks, WIS,

siSAT1 £
ERaNTP A U S3E 38
B3 HHMPBHMENBEE (BHHE x 12000,1.0 um)

2.5 LB SAT1 XtI$A%E S H#I HEI-OC1 4 BE M JR
W Rz R S ROE T ' A RIE KRR

Western blotting £ ] 5 4 i 7R , siNC 4 | siSATI
ZH . sINCH+IT A 40 | siSAT1+ 41 28 i SAT1 . IREl o
XBPls . GRP78 , ATF6 | Casepase—12 & [ AH %t % 15 &
Wi, 20 20, ZR WA E L (P<
0.05) . #F—25 W W HL 3, siSATL 41 %) GRP78 & H
FH G 22 35 4 85 F siNC 41 (P <0.05) , 17 siSAT1 41119
IREla . XBP1s . ATF6 | Caspase—12 %5 [ #H XF 2 35
P T siNC 2H (P <0.05) 5 siNC+ I 411 4H i) GRP78 &
F1 A X 2 38 R T siNC 41 (P <0.05) , 11 siNC+ I 4A
ZH 1y IRE1 . XBP1s , ATF6 , Caspase—12 & [ # X 3¢
iKY T sINC 41 (P <0.05) 5 siSAT1+ I 44 20 1)

SANC+ 4 4 SISAT 1+ 4 2H

GRP78 # [ #H X 3% ik &t & T siNC+ 40 41 (P <
0.05) , Ifii siSAT1+ I 1 2 () IREl o . XBP1s ., ATF6 .
Caspase—12 £ [ AH XF 38 3k &8 ¥R T siNC+ i 511 41
(P <0.05) ; siSAT1+JI 41 24 ) GRP78 & [ AH X 3 ik
KT siSATI 41 (P <0.05) , 1 siSAT1+ I 41 21 4
IREla . XBPls . ATF6 | Caspase—12 %5 [ 40 X} 3¢ ik 12
I T siSAT1 4 (P <0.05) . W5 K4,

R EE R T AR IS T 0 9 IR 3 SR
PR, ULER SAT1 RESE 118 GRP78 [y 23k , W] i 1) il
IRE1a~XBP1s Fl ATF6 {5 5 18 % Kz H Uiz 08 12 4 5%
1 Caspase—12 B , 4 75 SAT1 3T 8K 7T g i o
5 %5 GRPT8/ATF6 {5 = il vl 45 P Jo o9 7 38 % 4m i
i

%5 &ZHSAT1.IRE1a.XBP1s.GRP78.ATF6.Casepase-12 E A RIEELLE (x£s)

ZH 5 SAT1 IREla XBP1s GRP78 ATF6 Casepase—12
siNCH 1.000 + 0.122 1.000 + 0.103 1.000 +0.101 1.000 + 0.145 1.000 + 0.027 1.000 + 0.157
siSAT14H 0.258 +0.112 0.523 + 0.085 0.543 +0.102 1.301 £ 0.134 0.387 +0.146 0.413 +0.035
siNCHIE1ZH 1.610 + 0.200 2.055+0.130 2.365+0.322 0.260 + 0.048 2.217+0.251 2.111+0.133
siSAT1+I4A 2 0.585+0.118 1.470 + 0.154 1.492 +0.101 0.617 +0.072 1.438 +0.120 1.451 +0.092
FAE 65.260 77.740 54.530 48.330 57.360 102.300
PAE 0.000 0.000 0.000 0.000 0.000 0.000
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IREla 110 kD
GRP78 78 kD
ATF6 75 kD

Casepase—12 46 kD

40 kD
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29 kD

SAT1 20 kD

GAPDH 37kD
1: siNCZH; 2: siSAT14H; 3: siNCHITAA4H ; 4: siSAT1+I%ALH
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B i AT 452 B TR AR SCME 2 1T, AP A LA GBS JE
G, WMELH] GRPT8 5 ATF6 2543 11 D[R] 28 4k, {H
JEAR B WY SATT Qi fey B 42 5 R) 422 b 8 95 GRP78/ATF6
. ARERERW AR 2 R A T, SATL (99 1k
2 FEEE Y (MO0 NI ) LR | X 2=
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)4 (R 5, 2F 10 8 45 GRP78 1% 3% 35 Jf: 52 i
ATFG6 453 B 115 £k o LUK, PO T 1) 7 38 s I 75 5 1Y)
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UESE, SAT1 5 3 1 22 e A Q3T 4 5 v] 4 3 - 9 CHOP
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TR E 2 TR D AR PR T 4 F CHOP [ #R3 .
XA A5 A B 5 B ] P T X K 1 9 T A
67 B9 2598 AR 5E 3L O A8 SAT1 B9 T ER 2 75 7]
IHI ] T CHOP AR 1Y) 28 M8 72368 %

ZE L RTIR RO TEAE L, T I IRA R R
—, ELEE AN SAT1 UTER 5 40 M N 22 e AR5 = 9 1) 3
784k, WA AR RSl GRP78/ATFG 18 & i b 3 fih
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