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WE: B8 BT =BRIRE SEEE N T 1(ATPIFL) RN B BRXS /IN BSCET 4 240 =Bt (ATP) K- Kl
Wi . Fri%  HeS HOATPIFL SRR/ RV SR, 530S R CS7BL/6 /AR g X R 2 . Has 4
ANEREEHZL SR T R S A 4k 2 e T3 A A P A 6 2T AR A FH e RS IR R R AR 1 ~ 2 A L fr 2
A ELE i) 3 d J5 , S EE R A R | AR IR B 5 5 4 d, PR S I A s ) IR
AMMIE SRS T 4 do (B FATLAE T 4.8 d 70 BI5R AT ATP AN 58] G A =15t H-ith (TG ) A a5 €A I e 21 4k 4 iy
HATP I TG Ko R T, xR/ RS CRET 4E 2 b ATP /KPR AR T4 (P <0.05) 5755 4 8 d,
X B 55 LR 4/ B AU ET ZE AR e ATP /RSP FE B2 R B SE T2 R L (P >0.05) o 55 4.8 d 0 B4/ FUSUUR
AN TG KPR T MELL(P <0.05) . £5i ATPIFL B[R RER ] 3G hn/ I BT dE AR v ATP Ik, £ BE A ET
EA M 1) 3 R A0 O34, B R R s A LA 4 TG 1 RE
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Effect of adenosine triphosphate synthase inhibitory factor 1 gene knockout on ATP level and differ-
entiation of adipocytes in fibroblasts of mice
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Abstract: Objective To investigate the effect of adenosine triphosphate inhibitory factor 1 ( ATPIF1) gene knockout
on the level of adenosine triphosphate ( ATP) and the differentiation of adipocytes in fibroblasts of mice. Methods Five AT-
PIF1 gene knockout mice were chose as experimental group and five C57BL/6 mice were chose as control group. Their ears
were cut off and digested with collagenase type | and neutral protease I to obtain the primary fibroblasts from the ears of
mice,and the cells were cultured by high sugar medium. The fibroblasts were differentiated into white adipocytes after 1 —2
time passages. After the cells were fulled of dish and contacted inhibition for three days,then the cell culture medium was re-
placed with the prepared white adipocytes reagent [ for 4 days,then replaced with the prepared white adipocytes reagent [I
for 4 days. The ATP and triacylglycerol (TG) level in fibroblasts were detected by ATP assay kit and TG assay kit before in-
duction and at 4,8 days after induction. Results The ATP level in fibroblasts in the control group was significantly lower than
that in the observation group( P <0.05). At 4,8 days after induction, there was no significant difference in the ATP level be-
tween the two grous( P <0.05). The TG level in fibroblasts in the control group was lower than that in the observation group
(P<0.05). Conclusion The ATPIF1 gene knockout can increase the ATP level in fibroblasts of mice,promote the differen-
tiation of fibroblasts into white adipocytes and improve the ability of storing TG in white adipocytes.
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=W IR A B B 7 1 (adenosine triphos-
phate synthase inhibitory factor 1, ATPIF1) J& 5 =
J#H (adenosine triphosphate , ATP) & Fif AH 5. /E A Y
FH A% G B 7= 2 i ok iR R T AR S
Jg, ATPIFL 5 ATP () FL ARG AR, E28
i ATP 25l A 2K A 35 R . H H R DF SR,
ATPIFL BB ATP £ B 75 UG #E . ATPIF
AT PE 7 2B B AS 1R T 32 AE R AL O &R 0 3l 25
BRI (2 3o R oR UPAN RN IR i O SN
T3 ATPIFL fb TR IR S . R4 Lok i,
ATPIFT AT M, Tk 5 ATP S F1 X 44
A5 24 ATPIFL 2 R A I — SR AR I 06 10, 7 4
W ATP AR 1R . B, 56 T /Bl ATPIFL
FEPRFAR BT, 72 R B A I T Y R BRI
D AR RN, ATPIFT BEPR B /) B 14 T
FIANR S BEAR, $2 75 ATPIFL @ w] 68 XS A3
SR o U R A 2 TR PR R L
Hr ATPIFT 3Kk H A, $&7n ATPIFL 7] GESZ i g B
W A BTN ATPIFL JEPH 2 55 8% 3 5 i
AR B R A AL AR A R U B 4 R X A 4 W B
WL o AERZBONSEH WA eh , ATPIFT 3 K 5 2%
ik, A AR Ak Wl TR 1 B 7 Dy W I A, e R T b URg
JEE'™ o EL ATPIFT 3 BRI G BA of 0 240 431 11 5
AR IARIE . A58 i L8 ATPIFL @Bk /) A
B A= RIS L 6 I D A0 B AE AR S o AT 22 5, )
ATPIFL @30 g 17 40 i o3 AL i 52

1 HRESF%

1.1 EIezh#  HeS 2 ATPIFL BRREER/ N AR
WG, 3 S 2 CS7BL/6 /N BAE %t B4, /N B
R REE 22 ~24 g, BT A /N USRI & 15 2 B 3l ) S5
Rt IR TR 40% ~50% (i (24.0 +
1L.O) CHM Sl RS, BN 12 h 112 h,
2/ NI R AR TRl oL R 107 & i =4 % , HLR
PR & 5 =20.5% A gE S <5%.,

1.2 FERAFENSE AR MBS R RIREEFR
F£(Dulbecco’s modified Eagle’s medium, DMEM ) i
B 2€ E HyClone 2y 7], i 4 1ML (fetal bovine serum,
FBS) I I 3¢ [F Gibeo A W], B R T4 3-57 T 2E-1-
FH L35 IZ % ( 3-isobutyl-1-methylxanthine , IBMX) | #f
FERAN HAK 21 R F10s W 26 1 B 22 [ Sigma 24 H],
I 7Y S i) B € [ Worthington 23 &), H P 2 1 g
111 A % X Roche 23 7], ATP 5 3550 50 0 H 55 (=
Thermo Fisher 23w ARAR R EHE B 1 2 15 £ 9
PHEA R W, = H il (wriacylglycerol , TG ) A5l i
& B o A o BRI B 26 [E Molecu-
lar Devices 2y 7] ,4 CKIEZ.0HL B 5 [E Beckman

Coulter 22 F] o

1.3 BARME

1.3.1 EHHmBESH 50 mL 9@ iR 56 2% vh il
( phosphate buffered solation, PBS) HFfji A 40 mg ) |
RS V5 AT 125 mg th V2 g 1T, A 37 CKiB
TR, RS ARG 0.2 wmol + L' (38 2 i
U8, e -20 CHRfFE L

1.3.2 BBERERFSFHIES 50 mL
33 mmol - L' 5¢ 4353 inA 1. 73 mmol - L™
i % 50 pl.0.5 mmol - L' IBMX 50 ul.
1 mmol - L™" H1ZEK#5 50 wl.2 mmol - | eSS
35 pwL.10 mmol - L™ A8 A 5 wL, IR5))5 4 C
UKFEORAT

1.3.3 ABEHARFSFIERES 50 mL
33 mmol « L™ 5g &R AiIA 1. 73 mmol + L™
JiE 55 2 50 wL, RAT )G 4 CUKFRIRAE o

1.4 HRESESR SRR 2 4/
L, BT N EALZ IR BB T5% LRI B 3 UK, PBS
P HLHZ AR Y CBE v T E R TAE B N
FEEALZU8T 5 1 mm 2245 1) B B, 0w B i 4 31
15 mL Z.08 0, A 3 mL {416 ;37 Cokin s
THAE 2 h, fE MR 5 min $2 528508 1R il
SUEH S TR FT o B fk . A 3 mL 5¢ 4> DMEM
ZARTHARMERT,1 500 v+ min T B0 5 min, FF_ETE
FAA 1 mL 524> DMEM &2 41/E,1 500 r - min ™'
B0 5 min, 7 B &5, MA 1 mL 584 DMEM
FORAIMITTE , K A ML RS A10 em 1) 48 i 35 55 1L
Hil g, MR 1 ~2 WRUE , FR 20 M P
il 3 d 2o, A NG DT A M SR T Ry A
BFREAT4 d, FE S AR AR S0 T
BHREES 4 do BRI A5 4.8 d 5k
IEFAEGHML N ATP F1 TG /K-,

1.5 RE4EMAT ATP KEHN % 6 FLANEE:
FEARE T ok b, B0 % PBS 8 2 Wk, BfLHinA
YRR W 120 WL, FH 200 e ) A0 4B B 4T 4 41 i &=
1.5 mL f9/NE LA, VK B CE 30 min, FHZHZ1
FARASCHE 4 1 52 43 i 1 4 °C 12 000 x g 5.0 10 min,
RV WL an i 2 i s TG 32, 8.0 DL Al
DB B 2R KR , /0 2Bl ig , B T
SR, LEREREE L 1 ~2 K, HE LR ER T
WA MNRIZ. R ATP A6l ik 7] 65 0 Bk 21 2% 240
HATP K7, 454 25 B8 7™ A% e Bk 5] & 3 i 15
HA7 .

1.6 MAHMPR TG KFERN 756 FLAIERE
FE LA 500 WL JHEEE I AL, ik
37 CHMIEEFRAE 30 s, 7O MR 1B 2 11 B AR
PBS Yk 2 Ik, 18 W VEANZEAE ARGV , A 100 L
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BT R 2% TritonX-100 Fi B, VK L 30 min,
FHEH LA ASCRs 40 i 78 73 B 148 5 >R T TG A6 Il 3551
SIS E A TG KV, 38 A 25 R = 4% 34 IR
YA HEAT

1.7 Zeit=4b3 N SPSS 20. 0 B T 4Eit
I, TR ORISR = ARUEZE (v +5) R 411 1L
BOR AR ARRCH ¢ ¥ P <0.05 9257 A 4tit

2 #R

2.1 2A/NMRBAFHEMMEF ATP KFELLE 45
W 1, 75 T, w B2 /S BR824 40 i b
ATP 7K AR TR, 2 A Gt B (P <
0.05) ;353 4.8 d,xf B4 5 WA /N BRUREAC L £F
e ATP KF B 22 e e ge it E L (P >
0.05),

®1 2HNMNRERBFLEMEST ATP K F LB

Tab.1 Comparison of the ATP level in fibroblasts of mice

between the two groups (xxs)
ATP/ 117!

451 oAl )
Vil a4 d T8 d

X R 2 5 11.98 £3.87 9.31+1.44 7.22 +0.94

WL 5 19.21 £5.26  10.11 £0.70 5.99 +0.41

3 2.470 0.241 1.700

P 0.003 0.240 0.221

2.2 2 ANRASRABIFEFLRESR TG KTt

BRI E2, 5 4.8 d, % /N

YAl TG KPR T UEN, ZRAGIIFE
X (P<0.05),

ALK RRZH B WL

1 #58d2 A/NRAAHMAEAEHHEESTLER
(RABEBRIE, x20)

Fig.1 Differentiation of fibroblasts into white adipocytes at
8 days after intervened of mice in the two groups ( fluores-
cence inversion microscope system, x20)

F®2 2HANMNBHRALEBEIFZSIEF TG KTELLE

Tab.2 Comparison of the TG level in fibroblasts of mice

between the two groups (xxs)
0] n TG/ (mmol + gprot ')

A= | 58 d
X HEZH 5 0.12 £0.01 2.05 +0.30
ML 5 0.20 £0.02 2.58 £0.54
t 4.940 3.990
P 0.002 0.030

3 g

ATPIFL J2% ki fA ATP 4 il 9 P A= 2 40 i 2
1,5 ATP & HG25 4 LS, ol LU H ATP 4 i i
AR K i AR T NAKAMURA 260 3F 58 1
ATPIFT JE R R 46 4 T/ BUTE IE 3 AR 4510 F 10
KRB, 45 9 % B, ATPIF] JE PR s 4l 4 1
JIN BB MR ST i R 5 I A /N LR L JE ) 24
S SR AR IS A L 18 e L A I A L % A L P
ATP KA TE I ARk, T BRI % e PR 2 B
ALUEE T ATPIFL S/ R, IE W RS &
Wiz NRIENR NI AR AR A KR E iR
JEAUUERY . T ATPIFL JE PR R 4 26 BE R
WA T ELOG T ATPIFT 3 B 54 o g 0 200 4 £k
(RIS A SR LRI . R, A BRSO ATPIFIL 35 A
RIS /N LB DA 2T 4 200 75 i s 4 i, WL
ATPIFT JE [ i T B 107 40 i 43 A 3k 752 o il 2T 2 40
B H ATP 7K ST 1 50 L 2 ot RS U 400 6 3 A 4 5 T

ATPIFL JE[H & ATP 4 i (14 X0 i) 4 1 370, w1
k) ATP A & BCRUK % ATP B93IfRE, ATPIF
AT SEPRHEI ] ATP & B /K 70 M, Ho 07 O JE
ML, ATPIFL 0056 ATP 25 8 ) /A A 35 4, 44500 L
UM ATP ZKF 4P IE ™ 7ERE SR/ B
FhZ T AT 4 #2353 L% ATPIFL ( HA49K 5875
EED) 30 ATP SRS S RIS L, SE M ATP /K
SEREAR I ARBIEST LS W], ATPIFL 5 [N pi R 2
T TRLET A AN 2R B 3 A R T R AT AN
JLP ATP f4 8, T ATP 3 inda A2 3 7 Hig s 40
(534, ATP S 20 il A5 30 3% ) T 7 B 5k 10 14 30K
A, FRLET Ak 20 MO 75 5 NI 40 i 1) 5 R o B A
ATP., W75 I, NS 07 200 M0 5k H 3B W £, %
17 TG {0 2 W7 18 0, S B8 R 1) B0 4 10
ATP 30, TENSIT M5 S # b, ATPIFT JEFR 3
/N BRURLET 4 2 o i K SF- 1) ATP TR R ARG 2
T R4 L

5 BT, ATPIFT JEFR f R E T RG2T 4k 41 i
o ATP f95 8, - ELARE A R 2T 44 200 0 44 B 17 20
J, EAE S 22 B0 TG, ASZIbIE AT LT 40 i 5 M
HE 20, B YR B E T ATPIFL i [ 52 ok i 0 20
AL S
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