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ABSTRACT Objective: To investigate the role of Cidea and Cidec in controlling the lipid droplets size and the lipid storage in liver.
Methods: The expressions of Cidea and Cidec in the liver of wild-type and ob/ob mouse were checked. Cidea and Cidec were overex-
pressed in the wild-type hepatocytes or knocked down in ob/ob mouse hepatocytes using adenovirus mediated system. The lipid droplets
size and lipid level were checked. Results: The expressions of Cidea and Cidec were dramatically increased in the liver of ob/ob mice.
Overexpression of Cidea and Cidec led to the formation of large lipid droplets in hepatocytes, accompanied by significantly increased
lipid storage. Knockdown of Cidea and Cidec alleviated fatty liver of ob/ob mice with dowregulated FAS and upregulated of CPT1. Dou-
ble knockdown of Cidea and Cidec led to further reduced lipid storage. Conclusion: Cidea and Cidec had synergism effect in promoting
the lipid storage in liver.
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LDCS), e i—FE e N I AL m 1B, Y58 T I e
FEAER/N2ZE T, R/ NIRT R 225k &5 R AR M Y
rh MR B /MBI K, A RBCRIEHIE . Per-
ilipinl \Rab8a 257K [ 23 7% LDCS X i {i¢ ## CIDE & [ (Bl &
TRE,

BIDT A T R R B EAR R S R , 25
KEPERE W7 RO RS R 0, TPDRG PE RS B A5 R s — i
ARG LR D5 E Y AL EL B 220, BRI Tk —2b & R &
SUHRFFNEA ik, F 2 R, ZRiA 53R Cidea 1 Cidec
ER R IR S T 0 BRI P o & 3Rk, Bl Ik Cidea 5§
# Cidec REMSZR MG T 1Y & AR 1020 ACHIFST 8L JF I i ] st
S FRIBFBL TSR Cidea H1 Cidec JLP, BF58 —F %HIFAE T g
KRB,

1 AR5 07

1.1

SR AT R A/INER A CSTBL/6T i 5 o BFAETR/NEUIE B F
TR ESLI BT o leptin §AYZ S T/ A Jackson
L E , HACAHE] oblob Ak N, Slifk e R T AL 55 2Y
YIS H Sigma, 20 %% %R 57 Lipofectamine 2000 1 BOD-
IPY 558/568 C12 YuptlA3KL [ Life Technology . 4 A% 75 i i H
=5 B DMEM B2 3L RiG 4= s IASE H GIBCO, FEESEA 1L
PEFING L H 514, Cidea,Cideb 1 Cidec HifA¥y 5Lt s i,
actin HL1A Wy B Sigma-Aldrich, — i % i J& GE Health 1
HRP-conjugated —#1 %%, Realtime PCR 3% ] SYBR i &
WK 1 Biosystems A&, R FHMYHLEF 2 ABI7500 1 ¢ &
PCR %,
12 7k
1.2.1 NSRS A S SR ETEE SRR ST &
MBI, I HAZ BITER R S s W e P2 oy B, A
MR R £9. 255 $2 IE AdEasy Adenoviral £ 4 (Stratagene) iy 1 17
7o SRR 3G J5 R JH S8 A 2 B e B2 s O Al A 2, R )
AdEasy Viral Titer {1 &M AEME . PIH X/NRERK
HEATHE 200 WL ARFRAY 1% 107 5 B2 AR BE . 14 KRG TS
122 #RASKIE AR ATHY LA E R, 37 C it KRG
buffer (NaCl 7.0g/L,NaHCO, 2.0g/L, Glucose 3.6g/L, & FI il A
IM HEPES pH=7.45 5 mL, Solution C [480 mM KCI, 120 mM
MgSO,, 120 mM KH,PO,] 10 mL, #hKZ 1L, &% pH {5
7.4) RIS BRI 2 , 4T FEIE I 22 8 1 P e Uk o %% P 4
AE K, FTIF I, BT W TR B ik, FE A buffer] (50 mL KRG
HILA 100 wL 50mM EGTA), L i bl ob i o FR IR b sk 1
B, o buffer 2 (50 mL KRG fil A 1 mL 25 mg/mL collage-
nase il 100 wL 1M CaCL), JLi FF UG TH AL AFAE AT . £ 5-10 min
JE R FIERY R 2 10 em AUHIREFRIL, 2 5 AR A BR SR &
TR E . BT LIRS, RETJLE , FHIER iR £ 50
mL 4T/, AT (4°C)fY) DMEM, 50 g & .0 4 min, 3 |-
i, WA DMEM E.0—K . 5 B, AT 10%I0 i i
DMEM., FI| ] & Wy ik e (41 H 5000 4 A, 6 em BEFR LA 107
AU . ARSI A 02N 10%06 48 s A1 1% /

FERFR(HHE 100 UmL % K 100 wg/mL)f & i DMEM
(dulbecco's modified eagle's medium, GIBCO);: 551K . 4HMIRE TR
FHISHREE 80%, fHiE 37°C,5% CO, WIsFefh . 40kt yefli
F Lipofectamine 2000(Life Technology)%% 4ix 57| , $& FEF= S it
WY AT AT M. % 4 24 h J5 M A 1:20000 {&F1 % BODIPY
558/568 C12 YR FIZ K BE 200 uM BYIHER(0A),24 h J5 £,
FZE WA ISR

1.2.3 Realtime PCR {#i [l Trizol (Invitrogen)- =4 F %% 7%
PEHL RNA J5HL 5 g & RNA H Invitrogen Superscript [ %1
F Gk Ui AT R 15 5] cDNA . 4% FRBLIIME THRE . 4
B3 14 : Actin: TE [ 5[4 ACACTGTGCCCATCTACGAG, [ [4]
2|4 CAGCACTGTGTTGGCATAGAG;Cidea: IF [[5|#) TC-
CTCGGCTGTCTCAATG, f% [l 8] ¥ TGGCTGCTCTTCTG-
TATCG;Cideb: 1F[15|# TCTGTGATCATAAGCGGACA, J%
314 GCAGCAGCGAGGAAGTCCAA ; Cidec: iF [a15 |4 GT-
GTCCACTTGTGCCGTCTT, J% [ & # CTCGCTTG-
GTTGTCTTGATT;FAS: iF [1 5| % TCCAAGACTGACTCG-
GCTACTGAC, & 1 8] ¥ GCAGCCAGGTTCGGAATGC-
TATC;Cptl: iF [715]%) ACCACTGGCCGCATGT, % [#5|¥
CTCCATGGCGTAGTAGTTGCT,

1.2.4 Western Blot  AFEZHZI R RIPA Sk 247, A
Bio-rad #47 R I E & {#i ] Bio-rad [Y) western blot HL Kk &4t
FNBEHLIE . — s , P E 1h, 2R R,
125 BEMIESEREEN 50 mg HZUPiNA 1.25 mL PBS
G A1 A 5 mL B - S5 (R LG 2:D)RIZIRE 5
1000 rpm E4.0> 10 434, AR I AYER )2, H 0.2 M A4 A4
VWA A, ) Bradford YR B VR . 4% T R A HIAE FH B0
AR ER MBS G T AR T, A — & AR
HKES . HRET A SRR SRR - AR
GECHE: Lk : £F2 =70:30: ) FYFE T & F, G (10%
wiv IBERR AR , 10%v/v INBEFRVE ) Yot 30 s J5 120°C =ik i
4 10 min, FI3 5 €5 A9 TLC #, #I A Quantity One 4.6 {4
AT AT

1.2.6 H&E e  HIUNRAE 10%4E /R SHER P EE 1 h,
WK B 5 A S YT R L R, LR IR ARG - frer et
(H&E YL o) e i iss NS 8R4, ff A nikon AHHLIANE .
12.7 G2 Kok AMSI AT L IR HEA T AR T2
537, i Fi] Graphpad Prism 5.0 VE[&] FF t- 638 LU [ ZH 4K
P2 E]H2E 5, PAE <0.05 YCHAFAE B 25 5, P<0.05 i Fl—1
* 2o, P<0.01 B ** 2Rn, P<0.001 B F =4~ *** £IR,

2 R

2.1 Cidea #A Cidec TERSRARTH S ERIX

ICIE 8RR RR Y = A H B 7 A= B (wild-type, WT)/NERUAT
ob/ob /N A AFAE, {di ] Real-time PCR 1 western blot W% H:
T CIDE FK G R ME 1), 455 0R  H WT /MR
FHLL, ob/ob /NI H %) Cidea #1 Cidec 1) mRNA 7K FltE
P23k 7K -3 S #5458 5, T Cideb By 263K A 284k, 1R TR G
Ui % At Fi e Cidea 1 Cidec T g I T B2 94E
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- Actin [HEE———
> O
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B 1 WT/NRHA ob/ob /NRAFAEH CIDE ZRi%E A MR
STEEFEBR(WT)/NRF ob/ob INREIAFRE, NR=ANAKX, SMEERTR , A: LA HEE PCR(Realtime PCR)SLIGHMIHETT mRNA 7K F,
WTNRAXRE, BRFHEIREE, R 11458 P<0.001, B:HFIEE B#FMRH1TE B RERENESEE (Western blot),
Fig.1 Expression profiles of CIDE proteins in the liver of wild and ob/ob mice

(A)Relative mRNA levels of CIDE proteins. (B) Western blotting analysis showing levels of CIDE protens in the liver. n=4. *** P<0.001.

2.2 Cidea #0 Cidec ZEf F & iE MR EHIR 3t KBS RO TR

i T WF5E Cidea il Cidec £ 1% TR 4H I HH g i 52 i,
FATA=A A RAEFETR NP 23 25 PRI (hepatocyte)iff
THRINETR  BhG  BRA AR5 =2, o3 B QL 0 i
M (GFP) 47 A GFP #5451 Cidea Fliy 47 GFP #7251y Cidec, %
ik 24 /NEHJE ALK S 200 pM I TMER(OA) R Fh R A Bk
g Mg gL LRy 2165 BODIPY Jukl, ik 24 /N £ - fift

GFP LD
o H.- .
o E-. -

Cidec-GFP

Y RIS (K] 2). 453 IR 1 3k Cidea Fl Cidec 5
JFA AL A B 2 B b, BB /NI 3K, Cidea 1 Cidec
08 L 7E e 22 TR TR - g 422 fik X 3 (LDCS) , i & W] Cidea
0 Cidec REMEIE (€ HERRR Rl SR AERE TS K. [RI7ERR T 4
PRy IfE—3k @, Cidea Fil Cidec 72 TR 4L ot 7T DL o F
LDCS.

Merge

[ 2 Cidea #l Cidec 7EFFLH B E AL FE RS - g i He il I Rt AR i 1E X
TEEF LR FT AR P 43 B S GFP-Vector, Cidea-GFP #1 Cidec-GFP,24 J5{# FI£&iR EF 200 pM HIiMES(OA)FNLI & BODIPY e 4bIE , it 24 /At
EHE,EARAEMENE, FRR =10 um,
Fig.2 Cidea and Cidec localized on the surface of LDs

Protein localization of Cidea and Cidec in primary hepatocytes. GFP-vector, Cidea-GFP and Cidec-GFP plasmids were transfected into hepatocytes. Oleic
acid was added to promote the formation of LDs for 24h. LDs were labeled with bodipy 556/568 (C12, red). Scale bars, 10 pm.
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2.3 BFAERUNRATAER I RIL Cidea 1 Cidec (R HERE R MR R

it — AT 40 IR0 75 (Adenovires , AD) R GEAE PN R
H B A2 /N BR P 43 ) 3 3K Cidea A1 Cidec DL W B ast 323k
Cidea il Cidec, 435 AEHEAT I western blot £ UE B F ik
SRR (] 3A) o o FH 2 AR INE e g r P i B H v =
fig(TAG), & B — i 23k Cidea I Cidec #34r SHUITIE Y
I = ER A G0 e i Rk 2 R U P v =

A 0\600
&
o c}‘e’e<>°\6‘&cf’e"z>
S S\
Cidea — —
Cidec — —

Cideb |S—"———

Actin |-

AD-Control AD-Cidea

B 3 jEFRiE Cidea #0 Cidec {2 HEAFAER B IEAETR R

SR T 3B). B, AT HEI T H&E Y ik ]
TiX— (K 3C), fEH—id ik Cidea il Cidec ARFAR A 8
B PN A BIERa i, v R e ik ek — s e e
B30T . By Rl WL, Cidea F01 Cidec {5 #34 f AR AR
HR PR R AR TR i ek AR AR A R AR R U — 2
K.

Liver TAGs (pg/mg)

AD-Cidec AD-Cidea&AD-Cidec

AAKRNR 4 R—A5 AHNE, BFRpkES EHRKZ(AD-virus), 14 RIFHITER ., MAFHMRFEES 518 M RERF S AD-Control; B
48 Cidea 9% 5 AD-Cidea; EZHCidec ffJ% 5 AD-Cidec; AD-Cidea 1 AD-Cidec 2 [F]jE 5T, A:Western blot #&iMBFAEH Cidea #1 Cidec ByFRi%,
B: EEMTLOMMFA R EHZEETAGOSE, BREHEMIREE,* TR tIRTE P<0.05,** IR t 45§ P<0.01,*** RN t 45§ P<0.001,

C:H&E #8, xR =50 pm,

Fig.3 Overexpress of Cidea and Cidec promote lipid storage in the liver of WT mice

Representative Western blot showing the protein expression of Cidea and Cidec. (B) Liver TAG levels. n=4. (C) liver section by H&Estaining. Scale bar,
50 pm. *P<0.05, **P<0.01, ***P<0.001.

2.4 BERARTHIE Cidea #0 Cidec FEIRASAARITR R

B, 760 H I Y ob/ob /N, FRATRIRE B4 T I 2
Z i1 Cidea I Cidec shRNA, F|FH T 112 F&A% H: ob/ob fTi
"FiY Cidea Fi1 Cidec [R5 . 43 B§FAEEIT 1) western blot Kl
TERH shRNA (¥ 5 2 M ] 1 IR R 0 268 (8] 4A). (]
H&E YL ML Y] A, v LU 43510 Cidea FiI Cidec f)
FEIREE, b 1 i P R o R A s/ T[] 4 o] —
I FEIRIT G BE— 2Ll (18] 4B). (i FH )2 SZ AR AT A
) TAG FJ LGB FIRELE R, B —401fi] Cidea FiI Cidec Y31k
AR 2 UL -0 = e A BT, MRl 6 & 538
JEERE R H I =R o R a2 R (B 40). B, FRATIEEH
Realtime PCR A5 1 T v i J7 2 £ B 170 S S it g I R 5
i (FAS)FR TR B 484k 43 ifk 1) JC B ER 11 PRI - OB koG 6 i
1(CPT1)fYy mRNA /K-, 255 7% . i Cidea B Cidec ik
i FAS il mRNA K- [AE, CPT1 (195835 K T, 10 [ i 4

il =% By F kBT FAS ) mRNA /KA #E— 45 i R A%, i
CPT1 By mRNA Fik/KFEit—4 B 2% ETH(E 4D Rl 4E), H
I A I, Cidea Fil Cidec 11 FH A 2E I IE b b M AR 19 B 20T
TR 43k, T EL 3 e T B PR R
3 Pig

AW, FATHEIT T CIDE & (H K 1 Cidea I
Cidec & FAXTHFAENG S FR B Y521, Cidea 11 Cidec fiY) mRNA
AR FITENR W PE I v g B sk . ZEIFIEA0 i e 3k Cidea
M Cidec BB I %R RARTHAIE . 721 /N BUFIE 2
ik Cidea F1 Cidec BERSIEHIEISMIFR R, I H Z#WILsRiAnRE
gt — AR AR JE AR R . [RIRERY , FERR D7 T 3L R TR Cidea
o # Cidec REASZEMERR T IFIOFLIE , JFIE D9 BRI A R AIK 32 20 2
AL A0 5t O U P S - 8 5 i U A fe S A i 6 >F S
9o MRS F2ATTER Cidea 8% Cidec, ENGIHAT H IR AHITER
Cidea I Cidec 4345 05 H 1 i) BT E AR 2B ORISR
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AD-shControl AD-shCidea AD-shCidec AD-shCidea&AD-shCidec

Cidec [ R——

Cideb [ ——

Actin [Se ———

Liver TAGS (pg/mg)
CPT1 mRNA level

N by ¢
o S
B 4 #P%) Cidea # Cidec BFRIEFEIRATAEFRIAE S 2
PR ob/ob INR 4 R—H5 AN, BRIKEST EARRF(AD-virus), 14 RIEREWT, MAFHNRHRESHA - NRAKRFS
AD-shControl ; E%H Cidea-shRNA #4555 AD-shCidea; EZH Cidec-shRNA fgj% 2 AD-shCidec; AD-shCidea #1 AD-shCidec £ [E;E5f, A:Western
blot #MAFAE A Cidea #1 Cidec Bk, B:H&E Ff, #RR =50 pm, C:EHEEM(TLOWENFFAEH I HiM=EE(TAG)&E, D:Realtime PCR
U BFAE F AE AR B8 S EB(FAS)B mRNA 7K, E:Realtime PCR &I AT AL IR - SRASEASE R ES 1(CPTDE) mRNAKE . RRFHEMIREE,
* RN tFRIE P<0.05,*%* RIR t #I6 P<0.01,*** IR t #&I& P<0.001,
Fig.4 Knockdown of Cidea and Cidec alleviate lipid storage in ob/ob mice liver
Representative Western blot showing the protein expression of Cidea and Cidec. (B) liver section by H&Estaining. Scale bar, 50 pm. (C) Liver TAG
levels. n=4. (D&E) Relative mRNA level, n=4. *P<0.05, **P<0.01, ***P<0.001.

Cidea FI Cidec 2 |1 1Y) it i B e, P 10 0.5-1
/N2, Cidea F1 Cidec #RBEMS & 7 T N 5 I AL I, 9
W _I- ) Cidea FI Cidec & {4 M 38 iof £ [ WA 8 42 S 2 W A i
JlE % [ /) Cidea Fi1 Cidec & [ %€ M AH XT38 /& o Mg i L /%
Cidec & 152 8| L BAL I B, KA = T HAE ™, Cidea
Hi1 Cidec 25 1 I FRIAFARAS A7 /2 1IEAE OGN . CIDE & 1Y
SIS IR R T R AYIE BRI AR S AR 88 AR T8 Bt —
HARHE T Cidea Fil Cidec AR FF2E Mo #HXT T Cidea F1 Cidec
(e ik, JFNE Cidea FI Cidec fALFIAREME— AR IR
T AT RE R T 3 AP RE S e E Bl I i R 1 . Cideb
FEAFEIEE /NSRRI, IR IR0 i — 2 11
. ZATHIRFSE R Cideb Bk i/ LSRR i) VLDL rf
TAG & W B K2, Cideb L BAT {2 HESTH R G I ShRE,
B IIBEAINS T Cidea F1 Cidec W] FRHRHS 12, X BLZE I R
Cideb fE1E# FFRERI B R h R HEEEAEH, MIFNEP A K&
NEHRFHERT, HT Cidea fT Cidec [y 7534, Cidea 1 Cidec 3=
SR TR A A BEZEAE AT, LI Cideb BYTBEARRE WAL H Sk

BRI HT & B SRR AR — R 5 S R (s o e AR
FRIBF YIRS Y2 SREBP F PPARy™, SREBP 433% SREBPIc
1 SREBP2 i~3£[H, SREBPIc [y Fii#3L R f4% FAS SCD1 |
ELOVL6 Z57E BRI AT B B3 . AT #F52 M Cidea 211
J& SREBPIc [# ML 021, iy rb it i Fig e ol LAE o
SREBPIc i 2 1i Cidea, PPARy FEARM4IZ R Rk, H
BT AN 5 T B NG 2SR BB TIHSC . PPARYy FER I IF h

WA WL, R 45 R, AR B DA OCR, A B R
Cidec /& PPARy [y R il , 7E Cidec B A 1Y JE 3+ X &
APPARy L5 G ™ TERRII T, Cidea FI Cidec 43 I1E
SREBP Fl PPARy B 5L, AT GEAEAEREAG 7 T A9 N T2 1
ARG PR FNFEZ/EM . ZHMRZ X TSI Cidea
s Cidec X JHFME AR PR 52 08 52 i 120 AR B9 09 1) Z A T
k5% & Cidea Fl Cidec P IR IFIENE TR R AY5EIR . &30
TR TR BT A B TR

JHFTE v R A P A 285 4 2 JHF FUE 14 2 R 4 4 v b 39 o 22
PEA o PR R Ng 2R B AT, Cidea A1 Cidec 25 11 153
e Rt Z IR LR I 6 FAAL ok . Cidea F1 Cidec
YERBRTHAR M A, RS ALHARTH Rl & o 75— MFEEE N, 8K
REBRTHEHAENGIS A RE I3 0, B AR 2K AR S " BiE " 7ENR
TN BITIRE . BLATITER Cidea A1 Cidec AEMEHEEIZZ AR I HFAY
YER BRAS/INT: SR BB ZE RO TT LA ph 1 3 A e LR P T #E
Folo YITFNE R SEAORE AR AR SLIG i, T R TR RS 25 2 13
Bl e ik 22 MRS 23 R A, B T AR A A T 48 A o i
ZMIRRZE ARG Py L K A H B AF 25 | R 40 i o A 25
T2 TP (A5 A P R B A ARG SR . A AR
R R A 23 3 A FE AP AR A 7 U5 | Cidea i Cidec 5 1R
o I — - SBURRERY " AL ", 5 I RITFIERREE . R
T CIDE 25 [ 75 Hig 17 08 A [ B Bz 1) 2R 38475 450 LA B JCR
JRERE AR 0 S e B 2P AT
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