PUREYESHE biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.2 JAN.2020 - 201 .

doi: 10.13241/j.cnki.pmb.2020.02.001

- A BT ST -
HepG2 4iifig-h bk IR msh 1t

@XAY BEE" RER XNEW KK
IR ERTRIA2EBE L 100084)

BT B0 AR HepG2 ol b S Ak 3 & BAL AL b a9 Ak AL R A F 5 Fdudl . F7i%k:HepG2 #m it 22 i HBSS 4 i
WARR LG, A% A ZALAR BACBRBR AL fR1B 8K 7] CCCP. Jig by B 4k GPR40/120 it 3h 7% GW9508., sy B2 i B2 OA =45 & T #H 4k
lIonomycin % 4 # R E] 24 2, 38 i 3R A RIRATILE Ao i X 40 I A7 09 F- Bt ) 2 o o SRR T R Fe AL R A0 E . &
J& i@t 2 B LEk Drpl , MIf %,:% Fisl & & ,#1 % A 7835 L AT R T 69 5 F L8] G5 R %12 CCCP F= GWI9508 4 22 2m g,
FE A B L AR, M OA Fo lonomycin 4 28 = £ K & 44k . CCCP,OA F» lonomycin 4% £ #i 4k & #84L , CCCP.GW9508 OA 2,
% lonomycin 3 Jk 4 22 4L — 2 #2 F b ¥ehtm e b G A4S ROS, #EHE & 41K = £ 5 Drpl A%, MK &R B H T
Drpl #= Mff, £5i8: &R0 H AL L h ik AT %, Dipl Fo MIT & G ot T 200 & A koK 2h A R i3 A2 & ok 09 A B foid 5 AL
HAREZWHER,

I B SR IR E B, BERI N FOMXES LEERS> AR T; 9 A%k

RESFEESQ2-33;Q244 ITHIMFIRAT:A X EHKS:1673-6273(2020)02-201-08

Dynamic Change of Mitochondria Morphology in HepG2 Cells
GAO Guan-gang’, SHENG Yuan-yuan’, ZHANG Jia-jie, LIU Jia-ming, XU Li*
(School of Life Sciences, Tsinghua University, Beijing, 100084, China)

ABSTRACT Objective: To investigate the functional alteration and preliminary molecular mechanism of mitochondria
morphology dynamic change in HepG2 cells. Method (s): After starved by HBSS buffer, HepG2 cells were treated with 4 kinds of
different drugs including mitocho ndrial oxidative phosphorylation uncoupler CCCP, fatty acid receptor GPR40/GPR120 agonist
GW9508, oleic acid OA and calcium ionophore lonomycin, then mitochondria morphology and function were observed and measured
by confocal microscope observation and flow cytometry analysis. The molecular mechanism of mitochondria morphology dynamic
change was preliminarily studied by knock-down of dynamin-related protein 1 (Drpl), mitochondrial fission factor (Mff) or fission
mitochondrial 1 (Fisl). Result(s): Cells had Donut mitochondria with mitochondrial oxidative phosphorylation uncoupler CCCP or fatty
acid receptor GPR40/120 agonist GW9508 treatment while Ball mitochondria happened with OA or lomomycin treatment. CCCP, OA
and Ionomycin depolarized mitochondria, and CCCP, GW9508, OA or Ionomycin alone affected the reactive oxygen species (ROS) in
cells to some extent. Donut mitochondria formation was mediated by Drp1, whereas Ball mitochondria formation was dependent on Drpl
and Mff. Conclusion (s): The morphology of mitochondria is related to its function, Drpl and Mff play an important role in mitochondria
morphology adjustment.
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Fig.1 Effects of different drugs on mitochondria morphology in HepG2 cells

(A and B) Fluorecence merge image stained by mito-dsRED and Tom20-GFP as mitochondria markers in normal culture cells in DMEM plus 10% FBS

(A) or in HBSS with different drugs treatments as indicated. CCCP (50 pM), GW9508 (200 wM), OA (200 M), Ionomycin (4 uM).

Scale Bar: 10 pm; (C) Caputured TEM images showing mitochondria morphology in HBSS or drugs treated cells as in (B). Scale Bar: 500 nm.
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Fig.2 Real-time observation of dynamic change of mitochondria morphology by CCCP/GW9508/OA/Ionomycin treatments in HepG2 cells

(A-D) Captured images stained with mito-dsRED as mitochondria marker by using live cell time-lapse imaging in HepG2 cells which were starved by
HBSS for 2h before indicated drugs treatment. Scale Bar: 5 pm. (A) CCCP, 50 uM; (B) GW9508, 200 uM; (C) OA, 200 wM; (D) Ionomycin, 4 pM.
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Fig.3 Effects of CCCP/GW9508/OA/Ionomycin treatment on ROS and mitochondrial membrane potential
(A) Histogram graph showing increased ROS measured by detecting DCFH-DA fluorescence in CCCP (50 uM), GW9508 (200 pM), OA (200 uM) and
Ionomycin (4 pM) treated HepG2 cells; (B) Cell percentage showing change of mitochondrial membrane potential measured by detecting JC-10
fluorescence in CCCP (50 pM), GW9508 (200 M), OA (200 pM) and Ionomycin (4 wM) treated HepG2 cells.
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Fig.4 Long-tube mitochondria formation in Drp1, Mff or Fisl knockdown HepG2 cells
(A) Knockdown efficienty as indiated genes in HepG2 cells by q-PCR; (B) Images showing Drp1,
Mff or Fisl knockdown induced long-tube mitochondria formation in HepG2 cells.

MU Drpl BEME 1M CCCP 2% GWI508 AL HIE AL Fisl AR, X BRIRLORLAR) ™ AL WA I (] SE Fl SH), JX 8645

AR EHTFE SRS, A+ o AR DAy DR g il 15 AP IR o
PR(PE SA F15B). 1 MEF sl Fis1 mfik, B s Lok (47
HEBATRNE (1] SASCHI D). ik Drpl & MfF 4| OA
al# Tonomycin 4bBJE WG IERREKLA (] SE, SF #1 5G)., 1M

B 7R :CCCP F1 GW9508 4k ¥ 5 S 1% T Fit B £ o 44 14 i
Drpl; SI[EIR, Drpl F1 Mff X OA Fil Ionomycin b ¥ T3
RYERIRGRIARTE i 2B e L

3 3t



- 206 - DREMES#HE biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.2 JAN.2020

os}
O

A siNC siDrpl

O

siMff siFisl

HBSS
+CCCP

HBSS
+GW9508

1#

. [§e)
I+

[3*)

I

ﬂﬁ &
. o
. It

ey}
|
(@

siNC siDrpl

an

SIMff siFisl

HBSS
+0A

HBSS
+lonomycin

JL:&

. I [N
ji%
LE%

[N
H

1# 2#

[ 5 Drpl, Mff 2% Fis1 B34 B2 B FERIR 2 b A 7 B B 35
(A-D)7E CCCP(50 pM )zl GW9508(200 M )4bIEFI3FERFN Drpl (M, Fis] B HepG2 ZHAR R IR RLIE L ;
(E-H)7E OA (200 uM )z Tomomycin (4 pM )AbIBHIFFERFN Drpl \Mff Fis1 F{fK HepG2 £ Al fp B LR ML KT
(A FnE) 3+ER siRNA FL40ff; (B #0 F)Drpl siRNA L4000 ; (C F2 G )MIf siRNAs $5L 400 ; (D #0 H)Fis1 siRNA #L40A8,
Fig.5 Effects of Drpl, Mff or Fis1 knockdown on Donut and Ball mitohcondria formation
(A-D) Mitochondria morphology in control and Drp1/Mff/Fis1 knockdown HepG2 cells with CCCP (50 uM) or GW9508 (200 M) treatment;
(E-H) Mitochondria morphology in control and Drp1/Mff/Fis1 knockdown HepG2 cells with OA (200 uM) or Ionomycin (4 pM) treatment;
(A and E) control siRNA transfected cells; (B and F) Drp1 siRNAs transfected cells; (C and G) Mff siRNAs transfected cells;
(D and H) Fisl siRNAs transfected cells.
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TR LR AR I BRI LR , I ELM T 2 I B ir 75 2
YA T2 20 s(1&] 1B, 1C #12B), 1 GW9508 /£ Mgz
ZARBS A, T — B A B 2 R AL 305 5, T 28 20 i
R S BT R L, GW9508 AbHRTE 7 min J5 A FARTE AL
TR, W85 CCCP B S8 BB B bR 77 e 22
5o A5B T4 Tonomycin &b FHAR I GE AL =5 40 M 3% RNk by
AR B T FE RS, Inomyycin A= BE A 20 HR 7 A S SR Lok A
(1B, 1C #12D) 5 OA 4bBH2ALL, lonomycin —J [ fifi £ KL
Rt Ab , 55— T ROS 7K A — i 2 B L 5 (18] 3A Al
3B), AHFSE KT GW9508 5 CCCP 4h IR AT TE sk Ll A E S
REILRE AR, SR, FLTT A TR A IS 18] B S5 e T CCCP Ak B, I H.
GW9508 Jf- A FEfi FH o W B AR R AT AR B HEL 37, 35X 5 CCCP
TR L RLR ER AT E B35 2257 . OA il lonomycin FEAHF
5 rP I FHIE BH R 7 2 RN 1 X R AR Y s, P AR AR
el A s i i > 24, I BRI A AL A ROS (7
X — 25 R AR AE A 2Rk A4 242 ROS B4l ek £
PHE—Eeen,
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AR NS 5 R LR AT 25 8 1 4309 A B2 L
R BIRFEHRIT LR FERARZORL A A AL o LR A DG
A Drpl, Mff,Fis] Okt S 5 8Ri ik 24 it . M
Fisl {0 AR (1 al LIRS Drpl Y4545 8140 5% Drpl 5 (i 4k
KRN ZELRLAR B, BFFEHh R BRI =Sk AR RE T
HepG2 4T b2k oy BE L5 B A IRERi A (€] 4A F1 4B),
HE—PUESX AN I RES IR bR Ay R . e ik e
HA R Drpl GER I CCCP % GW9508 kb2 5 2 A Fif
RISk I i (1] 5B) . PRt , Drp1 A s ik HAt 4ok 14
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JBIZR R AR (18] 5C) ., [RlEE, OA B3 Tonomycin Ab 3 S BHYBRAR
LR AT LA RUIE Drpl 5 MIF 3] (1] SF A1 5G) . AT,
OA =l # Tonomycin 4b ] G2 1 4455 Drpl I Z MK MIF 45
B 5 SRR DT B RN 2L O S R F S SRS
HHGEIR R —B, 350 A MAEN N w7
A ROS REAEHE— LW FH 2 71l TRPM2, 2080 B ik
JEE BT DT B0 T AR S0 375 1 1 B A R v A 5 - P 4
A BNZRL A . 2R AR B B T A E— D4 5E Drpl B, %
LG HUT LRy 25, P Tonomycin LR A AT HEIE i i3
Tr PR LR 2 Tl SR R B, AACT AR IR
A Sk S B Fis] SRR 4 T A1 i £
REPELL S S RE T A AIE L. Rl 0P b4 s 1 1
WA N A0 223 iR (OA) Ab HL S Lo 14 e A 43 2
HERARTZICH Drpl Al Fisl H F/KF B F RN, Xt
IR KU IITE 8 FF - R v B R (OA A Y 2%
N A T R L e SOk A 2R 5 ORI XA T
AR 2 SR 7 8 S HE A2 A Bl 0 A B A5 T RE A%
THELARATER, BT R o R FERCIR R AR TR 1, T
FLIX P FPEOR AT 250 K A B8 T Drpl, {H A i Bfh sy
THLRI_EABIRAFAE R 225 . CCCP/GW9508 b Fi1 S 35 fry i T el
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FH2 L], el % Drpl BZIRERT K, & 75k Drpl AYEIR
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