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Deletion of ATP binding cassette transporter A6 affects the metabolic status of mice fed

on a ketogenic diet
Cai Yun,Chen Hao,Zhang Xinxin,Li Hao"
(Department of Pathophysiology ,NJMU ,Nanjing 211166 ,China)

[Abstract] Objective:To investigate the effect of ATP binding cassette transporter A6 (ABCA6) deletion on the metabolic status of
mice fed on a ketogenic diet. Methods: ABCA6 knockout (KO) or wild type (WT) mice were placed on normal diet or ketogenic diet
for 2 weeks,respectively. Expression of ABCAG6 in the liver of mice fed on normal diet or ketogenic diet was determined by Western
blot. Body weights were monitored. The blood samples and livers were harvested. Blood glucose and serum triglycerides (TG),total
cholesterol (TCH),free fatty acids (FFA),ALT,AST,and beta hydroxybutyric acid (B-HB) were tested. The contents of TG and TCH in
the liver were examined. The hepatic expression levels of genes related to metabolism were detected by realtime-PCR. Results: Feed-
ing of ketogenic diet induced expression of ABCAG6 in the liver. No significant difference was observed in body weight,blood glucose
and the levels of TG, TCH,FFA,ALT,AST,and B-HB in serum of ABCA6 KO or WT mice fed on normal diet. A 2-week ketogenic
diet feeding significantly reduced the levels of blood glucose,serum TCH,and serum FFA in ABCA6 KO mice when compared with
WT mice. Meanwhile ,more TG and higher mRNA levels of FAS,DGAT2,PCK1,and HMGCS2 were detected in the liver of ABCA6
KO mice fed on ketogenic diet. Conclusion:Deletion of ABCA6 impaired the metabolism of mice fed on ketogenic diet. ABCA6 may
be involved in the lipid metabolism of the liver.
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1.1 ##

TE R 5% R R 2 S50 2y vh O i) 3% B I
G FELEYE ABCAG FEER(KO)/IN BRI BE (WT)/ N B (i
DURE R FE R B BRA /D), 7 RS IR 20~25 g

JORL ] = R R ) . (WL AR R 5
GG B2 TR AN A B ) 2 X ) (e T
BAT BR 2> 7 ) 5 i ASCOR i B 3R 45 (R 0 = A 1%
TR B A5y A B2 D) 5 307 B i I R R ) & (H A
Jeali 2 Toalk kX2 tt)
12 Fix
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43 5K PR T 325 9 ABCA6 KO 5 WT /)N BB
Loy ok 2 4, B4 6~7 2,4 T AR & KD, &
M 70% , B35 H 20% , FF4ER 5.5% , TR K 4.5%) 5K

38 KB (normal diet, ND)2 J& . 2568 ) 18] /N B AT H
HARK
122 i A
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T, AF 1% Triton X-100 B JCIK WLV WA 1#
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1.2.4 Western blot

BURFIEAL 212 50 mg, A ER F1 24717 300 pl,
BCA JE I 2 2 1% it . MU 50 g 8 11,SDS-PAGE HL
VKB R I 5% R i B4 1 h, —H1(1:200)4 C
fiF B L, TBS-T B0k 3 WJm, I HRP #Rid i — 4t
ZmMEE 2 h, TBS-T E ¥k 3 5 H ECL 52 W
AR
1.2.5 Real-time PCR #|

TRIzol 42 BUHF2H 21 & RNA, H Tagqman i¥i 5%
S GFF RNA 305 5828 eDNA |, 5149 i L e 42
A=A BR2S 1A (3 1), Real-time PCR W ] SYBR
Premix Extaq™(TaKaRa /A 7], H A), J)x W& & .SYBY
Premix Extaq™ 10 wL, 4R 5 wL, 519 2.5 pL, KE 7
WK 2.5 who JZRiZ51F .95 CCHUAEM: 5 min, 95 CAEME:
30 5,60 ‘CiE k 305,72 °C 30 s, fE¥R40 ¥, J Ap-
plied Biosystems 7500 Real-time PCR System i 17 £
WAy Brdy g th Ze oy g th 2, A B 15 1 45

x1 EBEREMESIHUFT

Table 1 Genes and sequence of real-time RT-PCR primers

B[N 44 B (L)

FAl(5'—3")

HADH(hydroxyacyl dehydrogenase)

F:ACTACATCAAAATGGGCTCTCAG,R: AGCAGAAATGGAATGCGGACC

HMGCS2(3-hydroxy-3-methylglutaryl-CoA synthase 2) F:AGAGAGCGATGCAGGAAACTT,R:AAGGATGCCCACATCTTTTGG

UCP2(uncoupling protein 2)

FAS(fatty acid synthase)
PCK1(phosphoenolpyruvate carboxykinase 1)
DGAT2(diacylglycerol O—acyltransferase 2)

F:ACTTTCCCTCTGGATACCGC,R: ACGGAGGCAAAGCTCATCTG
F:GGTTACACTGTGCTAGGTGTTG,R: TCCAGGCGCATGAGGCTCAGC
F:CTGCATAACGGTCTGGACTTC,R: GCCTTCCACGAACTTCCTCAC
F: TCTTGGGTTATCTCGCTGCT,R: AACGCCTCATAAAGGCACAC




.806- Mo OBE OBk ¥ ¥

557 W5 37 B
2017 47 H

13 %itsH

RIS AR A7 B 3 W, R A SPSS13.0 4ttt
A, 43 B 245 0 DA RS B o 1R (ooes ) S, 45 4L [ 45
R R ZE T 2000, P4l iR A LSD
K, P<0.05 NN ZERA G FE X,

2 #& R

2.1 BRI RATIE ABCA6 & ik 693 vh
PR T IEE W WT /NEUBEHLA R 2 4, 400045
T A TR (KD) Fl S 58 2R B (ND)2 & % JH JE #E 47
Western blot il , 45 3 &7, F1 ND ¢HA4H kb KD 41
/NEUIFIE ABCAG 19 2235 /K F- B 38 m (I 1), 427
ABCA6 & 1 Al 62 5 /N UG 2B i Pk & i AR g 2o 72

ND4L KDL

PR - -

ABCA6 -

GAPDIL e e i .y e

B 1 AEEREI/NRFE ABCA6 =ik #M1

Figure 1 Effects of ketogenic diet on ABCA6 expression

levels in mice liver

2.2 ABCAG6 % %k % & BAAK AR Ix 84 /s RAKE Fo
R AEAIRAT R A

JWF5E ABCA6 D1 RE, AT T ABCA6
KO /L, XF KO 7N EURT WT /)N SRS PR 228 47 G2 0
AL UL WT /U R A7 K ABCAG6 #6341 KO
ANERI 5E R AN, #2978 ABCA6 w2l (]
2A),

HE T, Fe AT C 4R I (4 d)KD Tk &m0 Uk
IR, 52— ARRNER WT /NRES T
KD K& J5 R B WA, 78 5 d 24 IR R 3 i
A, b5 R E i T (R B T ND SR
/NG AE ND 5 KD MR 554, ABCA6 Bl Xt/ R
A 35 0 . 2 5 A (8] 2B).

X P e G DAL R/ BT AR | LT TG TCH \FFA FlI
B-HB 20 IR AR R I (B 7R, 28 ND &8 F ,WT
F KO /N ERAE LR e bRy i o i 2 25 7 (B 2C~1),
CLAHT KD A FEAR MBS T+ = FFA T B-HB 3500
AR R s KD MEFE 2 Ji 5 WT # KO /MR Ay
I A B A, HOKO /N B I 35K T WT
/NEL(PE 2C), KD g i b 356 DR B /N UL T TG ¥
JCHA 52 (K 2D), {H KO /N ERUILYE TCH 78 KD M
FRJ5 I AR T WT /MR 2E), KD M5 5 3505 Fil 3
RIS BRI 3 FRA 280 5 Ty, (B KO /)y Bl 37

FFA B E (8T WT /N (& 2F), P 3 R AR /N BT
M% B-HB 7£ KD MR35 2 J& 534 0 & Tt , (H W Fh
FEH RN BLUE] 22 5 gt 14 8 (B 26), FEFIE
il oK £ T AR | S /I BRUFF 43 1, FRATT ARSI T 48 405
M3EFR &Y ALT A1 AST, 45 R 7R, 5 ND #H KD
M35 2 JE R /N BT ALT A1 AST 2% T, (B i fh
HE DR RS /I BRLUR) O TG b 1 2 S (1 2H D) AT L AR
FELIBE R B BB IR 19 5 K B SE T, ABCAG (1) 51
J N 7N BRIV A 38 B 1) 5 i S AN B R, (7R LUIR
5 R A A 2 11 A8 o 1 AR AR SR R, ABCAG (1)
BN BUBE IR AR A R e, B HE DN, ABCAG6
B TT RE 51 R B R A B AT s AR TR OB IR SR A
KO /N BUMAE AR F WT /N B, AT Al 2 H 0 2 b ) A
PRbBE R TS, R R HEIR ABCA6 FIRES S
JUE B AR AR L i B A A s e R
2.3 ABCAG %k % 3% 2 BAAKRPR F5 04 /) BT IERS T
o VN SRR

JHF U B S50 5 kA0 G 0 5 L R KD 2P A
S AN UFFIE TG BH 238, KO /ML WT /N
HEOINAS T 2 (B 3A); AT TCH 25 5 00 JG W 8 A8 1k
(1 3B), JHEMEAZ 50 BR AR A9 840 FE ) mRNA
FEIRIKOF AT 25 5 s AR TR, P R 3
PRI 750 /) BRUA I A DG 56 IR A Rk /K JE W e 25 S (&
3C); KD MEFE 2 J& 5, WT /MU IE Hh 2 5 Sk Ak Bg
I R 484k 1Y HADH UCP2 &3k B 53 88, i 44 & i
() BRE fF HMGCS2 143k 3 B, ALl BT A Ak
() FAS \DGAT2 I BH 5 9 #o il , % 5 A= PR il PCK1
35 5 9 (] 3C), 3 S AR Ak 5 SOk 4 A 1 A= TR
R B AR RN A — 3, KD HEFRA ABCA6 KO /)y
il FAS \DGAT2 1 PCK1 f) ik 2 & T WT /i
(¥l 3C), Ut Bl ABCA6 ik 2k T30 KD A9 AR IR0, 95
55, 4878 KO /AT REAE X KD A4 et ; A1 KD
MEFE WT /N BRUAH EE KO /N i’ HMGCS2 #3635 1
TR R 21 HADH \UCP2 35 J0H 22 5+(1d 3C),
$2 7 JTF I b i) BEAETE NS ABCAG k2 (AR LML

3 3t it

AR AR ARy — R BRI L AR K A5 1 T
FRE, TEIGK LYz 48 TR 7 JLEXEG PR
PR OO AR A AR B BT R AR A Akt B
T2 M it 2 e R A e R A A B IR T Y AEAR
WEFE, FRATT A A B K £ 155 =/ BRUFIE ABCAG6
(R 263K 7 IR & 451 T, ABCA6 KO /N5 % Y
/NERFEILBE TG ' TCH . FFA B-HB 5 A 6 45



iz, Wk

537 BT %
2017 47 H

SRR, %5 ABCAG (i 2 3o £ i A 12 MR 5% 1) /8 BRI A S i [T ]
B R R A2 (A SRR R ) ,2017,37(7) - 804-808

-807-

——WT-ND —+—KO-ND C
19 r —=—WT-KD ——KO-KD

25

—_ = N
S O

TCH (mmol/L,
o
n

WT KO wT

10 = wx  OND
KD
=) 8
<6
£
E4
£,
=
) 0
wT KO
or ., a DEB
08 —— "
0.6
0.4
02r
wT KO

KO

wT KO

A WB K/ BUFFIE ABCA6 335K B KD %/ BUA T (32 00 (55 ND 2040 [E,"P<0.05,7P<0.01,n=6~7); C~1 . KD ME3% 2 J&]Ji5 , Kz il i i |

iM% TG TCH FFA B-HB ALT ,AST %4 47:('P<0.05,"P<0.01,n=6~7),,

B2 AEmMREX/NREE MK ELERORmE
Figure 2 Effects of ketogenic diet on body weight and serum biochemical index of WT and ABCA6 KO mice
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Figure 3 Effects of ketogenic diet on hepatic lipid contents and expression of genes involved in metabolism
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