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YAPT BRI A T AE RS0 R LA 5 B SR

B ORUE BAF HTH
CIRIM ZERER 2246 06 15 2 e AR i Bl g, T 325035, 2T A RS B, WU B2 2B b N RS EE B, B 310014;
SN T ALO R B, @ EERR 2R BRI R 22 B, T 325000)

#E  YAP(yes-associated protein)& Hippofs 5 @34 ¥ & 4544 X L MEE A 09% & . L4 YAP
BB AL miney 3 AREHTAR, RYAPR F AL T &Ak ) ab e flds iy RA . SR AN, RikZ
M B-th 39 4] YAPZ) 0 2 K B SR YAPE A K- 2 e 9% B F 3R A KA K0P RAE LA K P, FHIRHE L,
FLARTF R AL A) 0 E AR WAL 69 . A0 LB AT B, YAPIK B 2 48 64 3 1 7T B &) R 5 R it
KAARAE M BEF 0948 K AR B FNefl . RXRoAPOLGH) R IA; Fi @) 430 F] R ALK A M A S 49 35
B FHIF1-alphat & &, #t— 69 £ F A RSAT R, ) B4 SLL R A F) 4B R G T RAR A L9
AR T YAPR A F09374]. 42 1, ZAFR LI, YAPT 8 183 &ALk o) e B dx 40 X 4E %
F oY R AR BRI 58, ELE) B8 SIS T AR A8 6 445 T 1B I YAPIZ 2 K I,

KHRIR)  YAP; R DhRe; AR RO

Effects of YAP in the Regulation of Mitochondrial Function

LI Jin!, Du Miaomiao', LU Jianxin'? YE Ziyang**
(!School of Laboratory Medicine and Life Sciences, Wenzhou Medical University, Wenzhou 325000, China; *Zhejiang Provincial

People’s Hospital, Affiliated People’s Hospital of Hangzhou Medical College, Hangzhou 310014, China; *Department of Orthopedics,
Wenzhou Central Hospital, The Dingli Clinical Institute of Wenzhou Medical University, Wenzhou 325000, China)

Abstract  YAP (yes-associated protein) is transcriptional co-activator and functions as a downstream effec-
tor of Hippo signaling pathway. YAP has been recognized as a transcriptional regulator of multiple metabolic en-
zymes, however its role in the regulation of mitochondrial function is not known. In this study, inhibition of YAP by
either chemical or KD (gene knockdown) in HeLa cells enhanced mitochondrial function by increase the assembly
of mitochondrial respiratory chain complexes. Mechanistically, KD of YAP positively regulates the expression of
transcriptional factors related to mitochondrial biogenesis including Nrfl, RXRa, and POLG. Whereas HIF1-alpha,
a transcriptional factor which negatively associated with mitochondrial function, was inhibited by the KD of YAP in
HeLa cells. Moreover, decreased expression of YAP may be responsible for the enhanced mitochondrial function in
glucose deprived HeLa cells. Altogether, YAP is a negative regulator of mitochondrial function and its suppression
in glucose deprived cells enhances mitochondrial function.

Keywords  YAP; mitochondrial function; glucose stress
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molog 1)7E NFE4HI R HAEAERAL 5, BF LT 86 57T
HIPPOfE il i AE A K AR R e I ), ZEm 7,
BYrh, HIPPO(E 5 18 % I 0 3 2 i 9 Y STE20
PR F I EE(STE20-like protein kinase, MST1/2) & 2E
T4k, S XM Rg #0f B3 1/2(large tumor suppressor
12, LATS12) I RRAY, M3 3850 LIS H Fyes
#H 5% £ H (yes-assocoated protein, YAP)#E B2 A4 1 4% v
P FEHR I AL o, B 284 1 YAP[RI B4 5K (K] T TAZAE
2 A% 9 T RS 46 S DR e S (R 5 AP, (RS A (1)
KA R IS AE A, HIPPOIE B i 2 5 BUR B IR
HOIRTYAP ANAZ, AT IR 3 S R AH G 2 D] 1) e s 3Rk
P TR B Y R R TR A R L LS, TR I AR
IR FE R I, YAPRESS (L i3k 22 >E BT AH DG 1) 2
DRI 53¢, Gt SE R B A P R & R S 1 24 DG B g
RN ZZYAP ) e 5% 151, 23 2 19 i (glutamine) & %
B4 O I 52 YA PR 35 A 428 T4 T e 4 i 4
¥ FR) 7K ~F SR A4 455 400 L P R e TR WE 1 A BB (43
FERE, YAPR W N EES S | 2biihn2aG
DL B R AR R () TE [ i 4507, 7R YAPHRA 7] g
TR 2R T i P 5 M SR 1 2 e 4 L PR AR
R4 T2 20 AR X 2% R TR AR A, 25 7
Bl R AUIR T R AL, DA AR EERR . IR R
S MEY TG R, R G T,
G MR B S 2 AL B B FE v R dE G B
YER o SRR A XS &t R AR 1 D 2 Wi AR R 2 5 Ak i
T P AL B BRIk R i (oxidative phosphorylation
system, OXPHOS) W 5E #2473 . OXPHOSUAE G141,
. 1. IVAIATP BV I 30 A ZOoR0 A A B E,
T L AR I BE, & AR N 95%IMATP. HLT1E
I BE A BUE I 2 A48, IEAE1E th B G AT,
I, IVEHREREG®Y, BAEGHNEES
AL IR R . T5 1% (reactive oxygen species, ROS)
KB YIAH K, & PP OXPHOSTH g ¥ B ZE 4R AR 2
—Pl, Warburg .1\ 2y, i 48 i - OXPHOS L) RE 1)
T P23 FE IO I AR AR a2 4 A BOR AT T B IR
TR AR A 107 R R A2, e o 3R A1 2 A 11 2
e RAT 32 0 0 1) 40 B 5 A AN AT 5 AR 10 AL,
WATHEFLIN T, OXPHOSL 8 ¥ 4 15 T (2 32t % % b
IS = FR RGN A B 22 1 R A 2 TR R A2 ik e 40 i
PR FEN . AR AV R 2, BT o R A e
W2 38U 20 R AL T HE 6 = A 58 . BRI, s 2
MR T R AN 58 B HCE S BLEI A1, 18R] A7

TE 8 SRR 4 )R8 A B R = 38 N MR ML o 3T 4 B AT
W, A BRI, AMPK AT DLIE i B B2 1k YAPH
FIYAPA S0 3 R 3L ), (E(ERE R I, AMPK
(R0 A & 7] LA #EFOXPHOS Y B g, 1T LA fI 3R
TE AN, YAPPHIH] O] 68 30 i e R ik Dy RE7. A,
1846 %) i NBOABE R, YAPH] REfEAEAN R T LAE B
HRIE A 3T OXPHOS HIAE H

TEREFE A, BATTTE HeLadll i b 43 51l 4 FH 45 25911
55 (verteporfin, VP)(YAP{F 14 411 ] 751)) FIshRN A1
YAPIE P, 43 BT YAPST 25 0 A OXPHOS T fig (1) 521,
DA B 1% — 5 WA 5 76 260 W% LI AR R L #E I,
BAAE R 3t — D IR R R 2Rk AT RE
PL A HIPPOSE i B [A] R &R

1 MRE&E
11 EEHR

YAPRPT N R FCREGUAR . BRI E AL VBRI
FIPT5/PT R — B H Cell Signaling Technology /A #;
Nrfl. B-actinff Hit A 5 3¢ F% 41 44 I H Sananta Cruz
Biotechnology /A & ; Grim19. SDHA. UQCRC2.
PGCla. POLG. RXRa. MT-COIFIATPSA R #1 A
FL Ty BE SR H Abcam A 7 o

DMEM#; 77 2. Tof G R 2k, DU H L% P
Z. P (tetramethylrhodamine, TMRM). Lipofectamine
3000371 & BCAHE FIR LI E R & BECL
RGN LA 2 Dy e B % H Thermo Fisher
Scientific/A @] ; A2 L7 (fatal bovine serum, FBS)J H
Clark Bioscience A H); HHR-HHERFRINWHEHE =
RAEVFHCA A R, PIEFRB. #1552 (neomycin)
Ty A AR TR (R e A B 2 7] 2 s R
5 H Corning A & ; /N 1175 (cosmic calf serum, CS)+
i % B (glucose)s -2 & (oligomycin), LERFEF XS =
I 48 2K I (carbonyl cyanide-4-(trifluoromethoxy)
phenylhydrazone, FCCP)FI4H i €234 H Sigma /A 7 ;
Oxygraph-2k & R4 T g il 72 4% 8 H Oroboros A ] ;
B H R HUH RIPAIG H Cell Signaling Technology /A ;
B Hb T BT (digitonin) I [ Merck A 7
1.2 HREEF

HeLaZll i f1 HEK 293 T4l 30 [ H [ R} 2%
B, 7344 10% FBS(HeLa)ik 10% CS(HEK
293T). PUAEZFK (100 UmLEEF K. 0.1 mg/mLEERE
FA12.5 ng/mLFI 1% X B)IDMEME; 72 3£ 137 °C,
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RSN 8

5% CO MR FRF 5 7%
1.3 YAPEBARUKIRFEMEkAIAE

it shRNA FFIE % | pRNAUG. 1 1955 25 5 kL 1,
SshRNAF %1 K : shYAP-1, 5'-GCT TCA GGT CCT
CTT CCT GAT-3'(ORF [X); shYAP-2, 5'-GGC AGG
CAA TGC GGA ATA TCA-3'(3'-UTRIX). H#iLipo-
fectamine 3000377 1% BH 15, H & shRNAsHZ AR %
FeofL iR A KR R 4F IHEK 293T4H g (30% %5
FE)o e 4L24 hiG B s IR AL, gk 4Rt 77248048 hiG
WEE & A R BRI R 72 28 13, JEFH0.45 nmfl4n i
JERH L IR DAL PR A A o

FH TR I PBSH8 2 ph o FLAR A AR KRS R 4
ffJHeLa4H Ff1(50%% &), FFFLIMAT mLIE P =1
IR Ak Il mLid P8 5 R R, RN TAERE R
8 ug/mL ) B Bt (polybrene), & 424 h)5 B # & F
800 pg/mL neomycinff] 3% 75 HL AT I e 1 7%, B2R
TE R IR, B A% B A T 24 1 A A e FE
F AN shRNA I pRNAUG. 1/E - 47 % 1], #4) 2 5 ]
Y. K YAPR AR () R e 20 Jf Rt HE A it 97 K 3% 9%,
F£H200 pg/mL neomycinZEFF 4114
1.4 Western blot

IR AE KRS RAFIIATAE(2%10°~5%10°1~/mL), &
O J5 P2 FIPBSTE B2 UK, FEAMRITE RN IE &5
A EE B 7R B A SR AR R(RIPA), 787 S T
VK FZ4#15 min, 285 T4 °C. 14 000 t/min/Z5 (210 min,
BRI LSS EA, ABCAENEAKE. &H
95 °C#& b5 min/5 22 SDS-J& A Jis Ik Ji ¢ Jie FL Kk (SDS-
PAGE)/) & £ EN BIPVDFfE b, T5%Hi g 4 05 b &
F12 h, 1x TBSTIEVE)G T4 °Cit—Ptid . 1x TBST
JIEE, FE S B2 B~ —Bu1:1 000)sk - —4i(1:1 000)
FEimPFE2 ho 1x TBSTIEVE/G, MAECLK GG G
WG 3RAH I B FGel-pro Analyzer 4.0&1% 43 Bt A4
MR ARIEEIT . HWE A S NS E AB-actin
J6 FEDAE I EUAE BRI R AR XS 2R 7K

192 BN 5 I FH 0-Grim 199048 . $iT-UQCRC247t
&, $i-NDUFB6#1A&. #Hi-NDUFS34iik. $i-CYB
Pk, P1-COX IVHifE. Fi-PGClodifk. $i-POLG
YAk, Pr-RXRafiih. Hi-Neflfi 44k 1 $i-YAPHT 44
WIEN1:1 000, Fi-SDHAHUAA . Hi-ATPSAFLIAR
Pi-B-actinPi AR B4 91:2 000,
1.5 BN-PAGE

10 ecmBEF R M A KARE BRI (% E

80%~90%) 14 AL, 5.0 5 F FlvA IPBSIE P21k, 1E
YRR PTIE N 2% BEHLTE B, BB )G Tk k
ZUAR15 min, SR 5 T4 °C. 20 000 r/minf 020 min,
BEE LSS EA, ABCALMEAKRE. &A
238 3%~11%AE 728 P Aof B 50 TR 44 T e s J2 FEL VK (BN-
PAGE)/ B I HE ENBIPVDF I _E 5% g 25 4 v 3
[12 h, 1x TBSTi&E Y /G T4 °CiF—Prid % (P1-Grim19
PoAk(1:1 000). H-UQCRC2HTHA(1:1 000). Hi-MT-
COIFLAAR(1:1 000). FH1x TBSTWEE 3 F % B [ Hi—
B P11 000)E= NI E2 he 1x TBSTIEVLG,
IIANECLA G I B 645 K fr. H Gel-pro Ana-
lyzer 4.0 % B & AR L BTG H 1T .
1.6 ZABRIRME S AFIR AR

FHOxygraph-2k 2 R 44 Dy B 7 Ak I 82 47 4 46
WP RE JT. FRIR B BIE T, PR G AR IR
PR . Y6 emi 37 I oh A= KOIR 75 B4 O 40 i
(% FE70%~80%) T~ & 0 & 1, B0 Ji FH37 °CH )
TDs(1x TD+10% CS)i Pi29%. M A& £ Py HL200 uL
TDHEZAMIGTIE, 7B IREERH A 180 pL i A
B, 5551820 nLHBCATERG AR RS . Ao 5Lk -1l
Ja (LR AZRRARSAE), FEINFEZ 3.5 pL oligo-
mycin(0.1 mg/mL) LA I ATP-25 BiEV 4 310 1) J () FE 18 ¢
PRI Fr 414 5 N3 uL FCCP(0.1 mmol/L)
DA 2 AR B G M i KA A & . &, HHEA
R S RS A R R
1.7 SRR e A4

Y1 i 7E6FL AR P G BE AR K48 h, KRS R 4F
H % B N60%~80%. 3 2 35 77 5k 5 H T (1 PBS
B2k, F430 nmol/L TMRM 4t 45| f{) DMEMZE
37 °CHiF & 15 min, 2% H X0 HEZH 40 s F A % TMRMIY)
DMEMIE & . AL IER 4, F I PBST Bk
3K, B0 )5 F400 uL PBSHE & . 7F B 496 LB
TN 20 2 (100 pL/fL), Mk s 56 iR 22, WE
INEAL, G RECEIME. 2 D REEE bR ORI 2%
1B, TR A AR I K 43 0] & 549 nm 1573 nm.
BCAER M R FE, BT 2 A 35 FH 40 PR Ak B A
1k
1.8 FitFESHH

FASPSS 21.08 A3 T Gi it o0 Mo thE gL 4
FH ¥ B AR 2 (Ys) R o T RE A (8] 35 B0 B A
i Student’s t-test. P<0.05NZEFBAF Gt 2FE .
B SR AT T 23O .
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2 F#R
2.1 YAPXIPREIRES & 4B LA

Tt TR B, YAP W] DL 15 38 73 22 R 4 lilg Al 4% iz
A AH DS HE DR ) e i, L CLFE R R 5T G AR TAE O
FEERU1 FRIRYAP ] BEXT R A4 T REAFE IR R4 AE
o N TIRNERTHYAPSKT 26 b7 44 Th B 1 785 75 52 1,
BAT T HeLaZl il YAPTZH fE £ A8 & 28 b A I 0%
BRI EEN L. 5%, BAITFIHVP(—F
YAPHI #5738 i fi# B YAP-TEADAH H./F H LA 301
YAPE PE), 5 umol/LAI10 umol/L YP4) 5] 4t ¥ HeLa
g1 R(E1A). 4R(EIB). TRE1C)MISK(E
1D)J5 7 HTYAPIE M 52 $ I I Wi 6 68 2% 52 & A ¥ 2
B, 45 RN, BIRVPAL TR X % 2 &1k
WH W R, H2VPA 4K 5, HeLadl g it
K A ARV (CLATILATV,) 41 255 7K - I 4 5
FEmTRAHEA ., A, VPRRETR G, B E &k
HLAIVL(CHLAHIV,) . EAEIE & AARIVE) R4k
(CHIL/CIV) A1 Z & KIV(CIV) I 3 KT & m T
RACFEXF R . FIR G5 R W, YAPYE 14 52 #1126
RLAARIFI B E AR & il = N T
(B)

(A)
CI CIIT CIV CI CIIT

2 Ut B YAP 55 W W5 B8 2 2 A A 2 R 1) 56 &, 3RAT]
FI FHshRNATEHeLadt il H A4 2 | YAPFR E m A (1 240
WIRR(ELE). 4558 5oR, YAPRK(14. 2#)40 g o g
W5 AR (CIHITIHIV. CIIHIV. CIIL/CIV,. CIV)
GEEE TR RAREF). iR RE, YAP
TRE B4 ] 58 Zebr A4 R IR B PR 2H R 7K1 o 3R,
YAPP) AR A W] REAR I 1 200 Jf P IR o
2.2 YAPEMIZERh AIEXEE K

N T 0 B YAP XS W 5 52 G Ak 4 25 1) 5
W HLE] . FRATHSADNOXPHOS E A 14 148 26 4 3 3
EEHHT T T, BATRI, fEYAPRRA -, &
BARLL T TV b7 JE 1 25 35 vy o) e 48 e (&
2A). IMAh, SEERIE VIS EH AR Z 50, KW
YAPHI AR AT RESZ I & A 4R, 1L VI IEE A AT
V4. BT YAPKT FFIREE S A 7R & 5 70
P8 R A AL T KT, BRATTHEDN, YAP I H ]
A e 38 I AT 1) 52 i PR B A2 A 2L i T R 1 A
SEERITE. BT X R, AR ZRAR A&
B4 AT R kAT T A ATRIN, fEYAP
A, A PGC o) & & oK 52 B f2 ;{22

©

CIv CI CIIT CIvV

VP /umol.L" Ctrl 5 10 Ctul 5 10 Ctl 5 10
1d 1,00 1.24 1.67 1.00 1.15 0.98 1.00 0.79 0.71

CIHITHV,
CIHII,

CII+CIV,
ClL/CIV,

CIv

VP /umol'L™! Cul 5 10 Cul 5 10 Cul 5 10
4d 100 1.821.931.00 1.221.311.00 1.97 2.77

VP /umolL' "Cul 5 10 Cul 5 10 Cul 5 10
7d 1,00 3.59 335 1.00 6.89 5.331.00 7.68 5.9
S .

CIHIT ATV BRI, =
IV, CIHIL A,
CLHI, F— C1,+111,
CII +CIV
iy L—cmm +crv,
/CIV, L cui/crv,
cIv Ly

- s
D) cl ci cv (E)
VP /umolL* "Cul 510 Cul 5 10 Cal 5 10
15d 1,00 2.22 1.98 1.00 2.46 2.37 1.00 4.70 2.56 Cul 1# 2#
ey YAP

== | CIHIL IV,

CIHII,

1.00 1.00 0.15 0.13

CII+CIV,
CIIL/CIV,

I

§ a -

(F) CI CIIT CIV
Cul 14 2# Cul 14 2# Cul 1# 2#
1.00 3.71 3.79 1.00 3.924.01 1.00 4.374.26

75 kDa
50 kDa

CI ALV,
CIHII,

CINL+CIV,
CIIL/CIV,

Ccrv

A~D: 5 pumol/LFI10 umol L VP 4y il db FEHeLadl Ml 1 K (A) 4K (B) 7R (C)F15K (D)5, FIBN-PAGE(3%~11%) 73 HT W IR B 68 2 52 A R 1) 5 &5 B
shRNA%% Y4 Ji I SDS-PAGE(10%) %I YAP(FI i I /K “F; F: shRNAFS 4 J5 FHBN-PAGE(3%-~11%) 53 #T YAPG AN A o 2R A 0 40 52 4 PR 1V 45
G ENIE TP $i-Grim199ik, $i-UQCRC2HUA. Hi-MT-COMLIA. Hi-VDACHAANFL-YAPHUIKIK FZA1:1 000, Hi-B-actinfifA i FEH
1:2000. CI. CHI. CIVAARLR AL EEL 1L, IV,

A-D: BN-PAGE analysis of respiratory chain supercomplexes after treated with VP (5 pmol/L or 10 pmol/L) for 1 day (A), 4 days (B), 7 days (C) and
15 days (D); E: SDS-PAGE analysis of Y4P after shARNA transfection; F: BN-PAGE analysis of respiratory chain supercomplexes after shRNA trans-
fection. Blots were probed with anti-Grim19, anti-UQCRC2, anti-MT-COXI, anti-VDAC, and anti-YAP (1:1 000), and anti-B-actin (1:2 000). CI, CIII,
CIV representing complex I, complex III, and complex IV, respectively.

Ell HeLaZffEIFIR#BRESHNEEZYAPFIT

Fig.1 Expression of respiratory chain supercomplexes in HeLa cells were influenced by YAP
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FRL -

il

TEYAPRUR AN, 7% 56 H FNrfl . RXRaFIPOLGI)
FikEE T AR R(K2B). LiRg: ALK, YAPH]
eI I BT WP 5 A A DB S IRl F-3R08, SR A igE
PR 7 5 PR AL ST 5 ) e 3, b it PR B 52
IRHIZRE . AN, RATIE K I, YAPHIRAR AL 5 2 1%
B 41 A P 9703 5 28 41 AR OXPHOS 1) ¢ I HIF I-alpha
BRI F(F2C). 255, BATHISE RN, YAPKT 26
LA IR IR B T R 1) S 42 4 FH o] ek B T Jont 2k
PRI B Th e A4 R R 3 A F SRk 2 o
2.3 YAPXZE AR I RERY 2

FH T I % A A 1) 2EL 28 18 i ] ek T 2ok
EDIRE T B JE RS . N T i — PR YAPRUIRfS
LRRIRIPIR B TR AR R . BT SR
T B P IR I R R Al B FE SR B AT T A, R
TR, YAPRARAN I ) S fk e RE & 5 38 v T R
RR(EIBA). 7EEBRIAMEIIFI 2 J5, AT, YAP
R A0 i v 5 28R A ATP-A BRUAF 56 1D 4H i I )% i
% T R AR (3B A, 4 B K SRR
REJJMAEYAPRUIRZ G133 T 2 E 3R TH(EI3A).

LR AR S H A7 2 X B JoiE 7 [ 9 4 R A i I 1)
B 71, VP SRR E AL IR e ) B R AR

(A) Cul 1# 2# (B)
1.00 2.32 1.89

[ Grim19 17 kDa PGCla

1.00 1.97 1.69
CI |NDUFB6 | 15kDa Nrfl |

o e s e Ta

NDUFS3 ‘| 30 kDa RXRa

i - |

1.00 2.57 2.55

UQCRC2 | 50KDa POLG

—
|
L

CII 1.00 3.47 1.95
CYB 28 kDa B-actin [ -
1.00 1.98 1.29
cIv COXIVE’ 17 kDa

CIlI 70 kDa

Ccv

Ctrl 1# 2#
1.00 2.80 0.90

1.00

.23 1.69
1.00 1.64 1.74 1.00 3.28 3.17

1.00 3.28 3.17

1 4 |

Nk — A I YA PR 5 2R A4 S A0 IR e ) 1A%
b, FATH TMRM Bkl 5 4 i 3817 G € 3 o it Fo o
ek, 45 RN, YAPRUK IS 2 b AR BE ra A K
FE T RBIRAHEZC). EiRgREW, YAPFEIA
TR R BRI REAS B T 1G5
24 FHEBNAZFHGTERESSHESER
MMP7K

5T BH, AN LR T, ZoRL A E J i [A]
P AT R FFI i, (A P R R ATP AR, Ry
RS A 2 W S A A A I T P 4 R OX-
PHOSY)RE M R, FAT 1430 T JeHl BREHE(1 mmol/L)
AbFEA hJE LR BRI S AR &, 45 R oR, H
BRI TR E ARV R L & & T
RALFIEH A (EAA). BEAN, 893 I W2 A 44 1)
R 14D FL AV 76 6 26 W S A A5 3 T R 3 T 4
TH(E4B). FiRgh BRI, 1L & ST, £k
BRI RAF B T B3 13Tt MESE RN R,
64 % B RO R b, YAPI A BB 2 T (K
4C). ETYAPRIEREN T CELEAT 7 A
N5 T RRATIREN EIRK3), FiRgE R s
B, YAPRIEE I T RA T RS 5 T 8 & 5 R%

1501

Hokok
ok

92 kDa

1004

30 kDa

504

HHH

54 kDa

A
HIFI-alpha mRNA level /% O

140 kDa 0=

Ctrl 1#  2#

43 kDa

A: SDS-PAGE(10%) 73 H7 2840 AR 55 42 45 4R W 35 (1) 278 7K 7, B: SDS-PAGE(10%) 43 Hr £ ki A4 M e 4 35 IR 1 A 263K /K15 C: HIF 1-alphaffJmRNA
AV Mr o G BN T FH 7-Grim 1997044 . $1-UQCRC247i44 « $i-NDUFB6Ji 14 « HI-NDUFS3 344« $/I-CYBHi 1A « §1-COX IVHifA . Hi-PGCladfifk
Hi-POLGHIME . Hi- RXRoFAFIF-NeFIHU AU I 9 1:1 000, Hi-SDHAFUR . Hi-ATPSAHUARFIH-B-actinfi AW EE 1 41:2 000, ***P<0.001 .
A: SDS-PAGE analysis of mitochondrial respiratory chain complex subunits; B: SDS-PAGE analysis of mitochondrial related transcription factors; C:
mRNA level of HIFI-alpha. Blots were probed with anti-Grim19, anti-UQCRC2, anti-NDUFB6, anti-NDUFS3, anti-CYB, anti-COX 1V, anti-PGCla,
anti-POLG, anti-RXRa and anti-Nrf1 (1:1 000); anti-SDHA, anti-ATP5A and anti-B-actin (1:2 000). ***P<0.001.
[E2 HeLaZfifBZhi A48 X6 B YAPRISZT
Fig.2 Mitochondrial related biosynthesis in HeLa cells were influenced by YAP
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(A) (B) ©
Rkl
22.5 1 LR 14+ sk 400 =
20.0 = O cul ETI et
EL 1757 £ @ gL § 1# S 300
2% 1507 i o 2 Bz o > =
E.E5 1254 i £ .g 4
25 100 i ZE 5 200+
53 0] NS 53 =
& 754 i sk = -
gE 4l i £ 100
21| (E : .
0 T r = - -
Base Oligomycin FCCP Base-Olig Ctrl 1# 2#
Az BT BRI AR 5 YA PRI B A P8 YR 1 SRR = B 2 W%t BB AT AR 5 YA PREIR AT AR HH 2Rk AR ATP 5 i AH 5 O A B I RE 35 C: 0 et BE 4 e 5

YAPFRARABEMMP K- o 2 A SR B AMMPS R 28 1 B R AR IE . #P<0.05, **P<0.01, ***P<0.001.
A: analysis of the oxygen consumption rate of control cells and HeLa cells with knockdown of Y4P; B: analysis of the mitochondrial ATP synthesis-
related respiratory capacity; C: analysis of the MMP level. The values of oxygen consumption rate and MMP were normalized to protein concentration.
*P<0.05, **P<0.01, ***P<0.001.
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Fig.3 Mitochondrial function was influenced by YAP
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in mitochondrial function, and cell status when YAP activity or expression is suppressed. The values of MMP were normalized to protein concentration.
**%P<0.001.
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Fig.4 Low glucose or glucose-free treatment inhibited YAP expression and increased mitochondrial function in HeLa cells
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