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[WZE] HMY BT HTFAHMNE 2B T th SecOla (YFRIB R ATRENLHI . itk FRIEM 5hRIES WS L02 fiF
YA B e 2B BRI AR , T AR R I M JF e I 2 A S MEEAY 452 0.2 4.8 12 h K 16 h R ; Bl FS 17 T Sec61 411715
Eeyarestatin [ ZbFRFZHMU , 234 1F 3 X7 B2 N8 25 40 . DMSO 2H A1 20 , 38 M £T O YL fa, gRT-PCR J% Western blot
il Sec61a,GRPT8 \GRP94 | J Bel-2 (FRiA7AEMk, &R BRI 5 MM ARIR & ¥ i S I At M & 2B R 8. 55 % B
YA BEAE L, BRI R A Sec61 amRNA AHXT F Ik EEAENG N ZE R T % (2.4 h, P >0.05) , BT+ (8,12 h, P <0.05) ;
GRP78 7£ 8 h JF Ui T 5,16 h iK1 (P <0.01) . Sec6la 5 GRPT8 ()4 H/K V-5 mRNA 7K A7 B A% AR fb—3,
Eeyarestatin [0 B i 25 W52 HF-40 M0 I8 105 28 B2 B 5 5 08 5 28 ME 4 AH EG , 30 810 500 ZEHF 20 Y. Sec61ac, GRP78 BH g [ AL (P <0.01) ,
GRPY% ., Bel-2 M| E s (P <0.01) , 85 Sec6lo FIREIE ik 15 -2 M P9 ST IRLL , 25 T4 I 1 22 TR i

(X ] JRIWTASNE ; W ; Sec61a; GRPT8 ; GRP94 5 Bel-2
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Sec61 o expression and its possible role in hepatic steatosis model
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[ Abstract | Objective To detect the expression change of Sec61a in hepatic steatosis and its possible
mechanism. Methods 102 liver cells were treated with palmitic acid and oleic acid mixture to establish an in
vitro cellular model of nonalcoholic fatty liver disease ( NAFLD) (steatosis group). Those cells without treat-
ment were assigned into a control group. The steatotic hepatocytes were further incubated with or without a
Sec61 inhibitor Eeyarestatin [ (inhibitor group or DMSO group, respectively). The cells were collected at 0,
2,4,8, 12, and 16 h after induction for oil red O staining, qRT-PCR, or Western blotting to detect the
expression of Sec6lo, GRP78, GRP94, and Bcl-2. Results Liver cell steatosis was induced by the palmitic
acid and oleic acid mixture. As compared to the control group, the hepatocytes in the steatosis group showed a
decrease of Sec61a expression in early stages (2 and 4 h, P >0.05), but an increased in late stages (8 and
12 h, P<0.05). Moreover, GRP78 was up-regulated in 8 h after induction and reached the highest level at
16 h after induction (P <0.01). Furthermore, Eeyarestatin [ significantly attenuated hepatocytic steatosis as
well as the expression of Sec6la and GRP78 proteins (P <0.01), but upregulated GRP94 and Bel-2 expres-
sion (P <0.01). Conclusion Sec6la may be involved in hepatic steatosis by regulating liver cell endoplas-
mic reticulum stress.
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Mo > DT K NAFLD H%5 % 8 20% ~60%
ST N 48.4% Y E N 27.3% T B 4
HRE R A2 PAR B, BR ZIRATE” %
ULE R f#RE NAFLD gLl A9 28 BUshe (R & bl
Hl A B, N N B (endoplasmic reticulum
stress, ERS) 5 NAFLD 1) &% 4 & %) FH 5, ERS
A ARS8 1 Jv (unfolded protein response, UPR) 7F
NASH 4 bR S5 A I 5 | 1) JH- 43 35 e v e 4 G
RAEAI'S KT NAFLD 4047 J 8y, o4 5% B9 6 5 67
[ 38 Z2 a5 | P 5 I A R IE B AT S R R 2 I
Y N IR A g i 35 ERS 1 & AR 2 (8] o B 45 A Bk
FAAT 2, S ] R AR AT 21 B 0125, Sec6l B
NN EEEAEEEA, B o By WA, H
FEIIRERTY s K I , (2R RS B Az 2 Ik
I B R B N . AR —FhiE T E T, Sec61
FE NAFLD P VE R AN . DR, AT 5 ST AR IR TR
59 R TR A W AR ST T AT L 7 A8 T AR Y e )
Sec6l o S HAHICHY ERS A s £ 11 #2044 15 25 1 78
(glucose regulated protein78, GRP78) | 40 8 73 &
94 ( glucose regulated protein, GRP94) , Ll & Bel-2 B3
I8, 0T SecOl o 75 A LR D 22 Hh i AT AR AL

1 HRSH®

1.1 22X A Fo A

DMEM &8 15 3% 5 (Hyclone 24 7)) M 4 L3 (B4 P 2
) IHRIR AN AR B4 (26 [ sigma A H]) (AL O (3£ sigma
O E) ANE BRI R A M E 8 (BSA, #8[E Roche 24#]) (%8
St fit PCR A £ (TaKaRa A F]) , Eeyarestatin T {05 ( 3% [
Tocris /A H] ) ,Sec6la 22 FEREPLAA N H 3% B Abcam /&), 102 AT
YH H PSR PG R R B g BRI
1.2 Aomfefshy R AR e M2 e O F &34

H e T

BXE 9] /A MHHERSWRIESGIFESR
(1000 wmol/L #XHA PA .1 000 wmol/L JHifiz OA PA:0A =1:2
HA% 1% BSA) % LO2 JRAI % 5= T EE 3=, 4% 105 000 %
AT 6 FLAR Y, 40 M B2 3k 3 80% , TG I I 5% 37 Fk 3 1
PERE RIS, ARG TR S M FRIR A 175 5 0055 54 i & A= g 105
AP I 0.2.4.8.12.16 h HEFTHLIR, 5 g 4L O By RKiF T
100 mL S EE, Bl vk BE R 5% (BT 40 50 A, 3%
REIMZL O fBFF S ddH, 0 2: 38y b AR B TR, 45 Bk
AR NAFLD 4H e B0 3647 40 B Jr, PBS 3 k)5 , 4% 2R H
i [E € 15 min, PBS ¥4k, 4L O TR BEEHEE 20 min, PBS
IEVEE IMARIFANEYLAZ 10 s, PBS 3ok, Hih WA e H )5,
e TSR, MR AR RE 5 AN IEF TR A, IF 13 ] Image J
2x BRAFIEAT BURA3HT , LASF- 28 B A8 T AR S A B BE AR R B
1.3 FBF % k2% PCR 4 Secbla #9 £ ik & T AL

AR A 54 RNA K ¢DNA 4 804351 5% F RNAiso Plus if5 & 5

PrimeSeript™ RT reagent Kit j#%71] & (TaKaRa 2\ & ) , 3¢ B8 3% 7
AU B L IR SE . POtE & PCR R H] SYBR®  Premix
Ex Tag™ 1, #5358 W1 5€ . 314751 : GAPDH I ¥l : GAAGGT-
GAAGGTCGGAGTCA, F §ji#: TTGAGGTCAATGAAGGGGTC, 117 bp;
Sec61la |- : TGTCATCTCCCAAATGCTCTCA , T Jji%: ACAGGTA-
ATAGCAAAGGCCAC, 131bp, GRP78 I jji#: CGTCCTATGTCGC-
CTTCACT, F Ji#: AATGTCTTTGTTTGCCCACC, 232 bp, I %%
:95 C 10 min 1 ME,95 C 15 5,60 °C 1 min,72 C 30 s,
40 MEFF, R TE CFX96™ Real-time System | #4757,
1.4 Western blot # M| Sec61a.GRP78 . GRP94 . Bcl-2
Ak

Y N R T RIPA B4, 2% b 3750 W6 Ao 0 440 i 2 1 vk
JE,%4 5 x SDS Loading Buffer &% ME J& 2] 5 Z& il 10 min 25 ¥
J& , RAFT-80 C 45, SDS-PAGE 4 H HLIK )5, %% & PVDF
JREE, P (R4 5% 4= 09) 2 h 5 InASUA, — B bt ik
FEAr 3R« St Sec6la Z FLFEPLIA (1:1 000, Abcam) , B-actin
(1: 10 000, cell signaling technology ), GRP78 (1: 1 000, Santa
Cruz) GRP94(1:1 000, {5 A= 47) ,Bcl-2(1: 5 000, Santa Cruz) ,
4 COKFEME (BRI RO , ISR i APy BEFR 10 19 F- P05
IgG(1:10 000, BERHEY)) SRR 3 h, (b2 AOEHIBER 2 ~
3 min, {E Bio-Rad 6232 KA 5% . B 43H7R A Tm-
age Lab 4 A MEAR R0 L3 (S B-actin HYFR 3G
AL AR I LR E A E =,
1.5 %itsa®

K SPSS 19. 0 Gt AR R AT AL B, 48 BB T IE ARG
55, UL x 5 3R 24 LUBER LR R J5 225047 o

2 #£R
2.1 RIERLE5WERRASMIFT LO2 Ty T4
A2 e

VL O Yo )5 W e T LS, RV S 41 €5, T Fifi 2 3d A o)
(B ZE K, 20 it 5 P Mg BH S 48 22 | e a5 B otk I 2 R
WS, 2 h A A (3.36 £0.32) ,4 h A (22.53 +
2.16),8 h H(85.27 +13.82),12 h % (253.94 +21.68),16 h
H(427.56 £29.73) , 9% 0 h BB T (P <0.01) . WL 1,

A:Oh#;B: 12ha
El1 0 REURTEENEAFAMEREEE (x400)

2.2 102 FF2m il fg By LML 42 P, Secb6la &5 GRP78
mRNA #) & &

£ mRNA 7K, LLO h () 3Ri% K 1,Sec61 o mRNA FHX| ik

ARG AR AR B (2.4 h) BN R T AE S 53

(8.12,16 h) (P <0.05);GRP78 [{3Rikt B FTI75#,8 h

FFH(P<0.05), 412,16 h %0 h BB FFE (P <0.01) , W31,
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®1 FFHEMAEREEIIES Sec6la 5 GRP78 mRNA HIRiX

(n=6, x+s)

5 St A] Sec6la GRP78
0h 1.00 +0.00 1.00 +0.00
2h 0.68 +0. 11 1.65 +£0.07
4 h 0.89 +0.25 1.78 £0. 16
8 h 3.49 +0.382 2.37 £0.68%
12 h 3.55+0.842 6.89 £1.07"
16 h 3.71 £1.422 8.33 +1.64"

a: P<0.05,b: P<0.01,5 0 h b4

2.3 LO2 FFem e fig b & it 42 | Sec6la ##= GRP78
B G wkk
TR K I, Sec61 o 76 40 Ju Jig 5 A8 400 L4 (2.4 h)
IR, A5 913 (8,12 h) (P <0.01),16 h B¢A T, 0
152 0 h(P <0.05) W] & F+ 55 ; GRP78 2K (4 % ik B2 #i LT+
AR, DR 2,56 2,

Oh 2h 4h 8h 12h 16h

O - - W .. 50
R | 7510

B-actin—> | “—— — — — — <4310’

2  Western blot &l BT 40 fa fg B 2o 4 53 #2 Fh Sec61oe 5 GRP78

EAMERIE
*2 BreERaRsRA T MEId iR Secbla 5 GRPT8 FIERARIE (n=6, X £s)
5 SR Sec6la GRP78

0h 8.36 +0.52 3.11£0.25
2h 6.78 +0.81 3.62£0.33
4h 7.54 £1.67 3.92+1.36
8 h 18.49 +1.79" 6.21 +1.72>
12 h 15.29 +2.26P 7.27 £3.110
16 h 15.13 £2.33% 9.03 +3.84"

a: P<0.05, b: P<0.01, 50 h st

2.4 Sec6l ¥4 F| Eeyarestatin 1 F 15 , AT 2m fe 5 b5
WA T

AT O Yo )5 B 0EE T %, DMSO 20 515 i 28 41 ) g
AR RAW S, LG22 (P >0.05) , W72l 508
A PR RIS AS T AN 2L BT i (P < 0.01) o IE% X HR 4 g 15
AMEZH \DMSO 2 il R4 i BR AR I AR A0 (3,12 £0.28) |
(268.31 £18.72) . (247.62 +35.13) . (96.28 £19.62) , M3
H S NR WA LB Giit2E 25 5 (P <0.01) , ILE 3,

o
&

A JEFXTRE4;B. DM
3 4 O FEMNESAE A Secol HIFIF FHUSAFMAMASHTIENTH

2.5 Sec6l #7457 Eeyarestatin 1 F 1 &, Secbla .
GRP78 .GRP94 . % Bel-2 & & 4 ik T AL

T KT g A R4 5 DMSO 4 [k, B it 5

(P>0.05), Mi W5 41 Sec6la 55 GRPT8 & 47K 5 A8 iy

HELHAR LG, BT AR (P <0.01) ; GRP94 5 Bel-2 M B 2 Fh &

(P<0.01), WK 4.3,

1 2 3 4

SecOla— m—
| — — 38 10°

GRP78— [ S S— — 780"
GRPO4— [MEG——— .. |’

e —

Bel-2— o - — «—28x10°

B-actin— G S —_—— 43x10°

1:JE 5 ATRB4;2 : fig B K M4 ;3 : DMSO 4834 3] ) 41
B4 Western blot #& ill] Sec61 3 il 7| Eeyarestatin 1 F ¥ J5
Sec61, GRP78 .GRP94 | Bel-2 EHZRRETH

#3 Sec6lo, GRP78 GRPY4 ¥ Bel-2 4 Sec6l 7 Eeya-
restatin 1 FH/GHRZETH (n=6, x £s)

4151 Sec6la GRP78 GRP94 Bel-2
TEH % R 8.16+£0.73 18.85+1.64 15.57 £2.03 13.68 £2.76
SRFASMEZ] 2037 £1.83  24.74 £2.52  14.95 £5.85 29.64 +2.84
DMSO 21 18.54 +3.18  23.56 £4.37 13.19%3.69 25.36 +5.73
EG B ) 9.22 +4.39  7.92 +4.45 53.74 +3.97% 45.82 +3.69"

a: P<0.01, 550 &zt

3 g

BT I (ER ) J2 F0 A% 48 I v 25 15 B 1% S 4 i
o PRGBS AL B 55 B34 SR DL R Ca®* B
BREENEOT , AT S E B 2 88 A 5 Y b
BREE ST, PR BON BT B (ERS) . ERS 432k 3 #
FA DAY & H AN (UPR) ; @4 i #% K 7 «B
(NF-kB) 5| & W) PN 5T R # 71 fef S b7 ( endoplasmic retic-
ulum-overload response, EOR) ; @) [ F 5 2Bk S
TEF 40 M N 5 728 ot #2 vp , ERS By 45+ 4r 2, i B
ERS ) UPR 342 5 i B2 G i R4 DA G .

DR %5 % i 2
SO #8;C: ) 7 48

( x400)
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P FLIE B SecO1 J2: 75 7 -4 i A i A5 A% AL
Hg A ARk I S I AMEAR AR ¢, B FiT > WARGE o

P R Sec61 FLAE T P o o S 7 S ik =
RAKE Y, BA U P55 E F RS, 7ri
Ean e, i 3 BIKE A5 Y H Secbla. Secolp
Sec6ly 3 NI N, TELEH I, Sec6la WIHEHA 10
RS PR ZE A 38, YA BRI IR IR 52 o W JETE WK 11
TE AL, S BOA B T PR 5 DL ) 2 1 5 i il
T, SCER [ 11 ] 4R, Sec6la WV ¥ 437 (1) 28 A% AT 5 ]
Sec61 LIl Ay ZE T AU 532 T fE, F 30T ERS [4F
SLAETE . ARWFIEIER B fE IR IR S IR IR A W5
() LO2 AP AR G AS M F2 vf , GRP78 5 1 7 41 %
K50 h A BEA TR BIGHE25 1R e
W15 ERS &4, #5 8 h LIS, GRP78 £k B3 I FF,
FURTFA M E fih & ERS. 11 Sec61 o 78 T4 Ao fig 5 75
S & I - s L UD€ N N OB VA e et
Ak B 20 B G AR A5 50 Ji5 3, Sec61 o Fe ik 48 fin, —
75 T AT 6 B DS A JHF 40 B P A 47 78 kAt T 4T 78 2 1 M
W HEHN R B E AT 8 L 5 —T
T, 2 I P9 AR AT & B MR 2 ) i — 2515 &
ERS, fi &[5 B2 8 5 2 1 B2 17 512 SREBP-1c & ik
sk, (e kLR WA B, TE T 400 g s A ) el v
iyt ERS, 7 & A4 gE v, 75 ] Sec6la 41 i
TR ST B A i, AT R 5 1) 41 1 7 55
2L I P 785 P R A A R A1 590 %) i 2 e 4L P e A
(P<0.01), 405140 Sec6la 5 GRP7T8 ik % 5 i
A 2H B SRR (P < 0. 01) , $7R Sec6la 5 ERS K&
1oy A2 E R GRPT8 Sl 454 Sec6l B G W)
SEN T TR o Secbl o 45 7 FRTEE IR 344 1 55,
B4 P9 0 Js T G Ca® " 3 DM, 2 5 ERS!Y L 3
A4 et 2 F5 Sec61 R REM L GRPT8 &5 1 T4
TN 5 AR P 5 A R A

GRP94 JZ K i 85 11 HSPOO R W It , 55 P9 it 1]
JiEH GRP78 | 2R FH o — i B S ) il A 5 ) 4R AR
], 76 1E % 4 O 3R 855 v, GPR94 1] 5 Ca’* 45/ A &
IR s TR & L It RE v, 2 5 2R IE#e %
P A8 BT s I LU B 2 R AR AT 4 2% 5 0, A
T HE— AN AT B S TR R 1 200 o ASBIFST WA
FI| Sec61 14l 77 i AT 41 B g 7 A8 PEAE AU J5 , GRP94
EHFIRHARI A TEH B 5 E (P <0.01) , F&ATIA
F AT e JE A & SecOla 2 A I RE B 0I5 , P93 I i
e Ca® " KR 1A M b, DT SR A i R o Ca®
L, 51 GRPY4 I 1 i % 0k8, N3 5 T g A8
T 440 L e J 675 2 767 T 850 1) — 22 90 4 A 00 2 30
Wb 2k —0sT.

Bel-2 il ad JHEE AN Ca* " B5 3 5l , & S5 4k 45

A4S R o FROTATIE & BLAE Secol 1 |+
ToUE 20 LB 7 22 AR vh |, Bel-2 FEAI I 2H o FH A
il FIAR I AS PR 2 FRIA I B S (P < 0. 01) o 45245 7R
Bel-2 7540 M N 7 28 PR s A vy, m) e ok 3 1 JH- 400 i
P Ca®* W BEARAL, 25 JF 41 ERS , DA T3 i JFF 441
REWIAE R A A o 25 b, RTINS 76 T 240 A 05 722 1 aot
T, Sec6la 1] HE i 12 94 45 N BT M GRP78 & H A &+
ERS RN, 2540 IR AR i kA VR .
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