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fEFEFEMOIEARRD LTS, HEEMERFICEE AN TRXTZ7E LTI ha vy KU TR
HEHINTWD. MANOATPEAD S IEZI hary R TIKFELTWAD. R hary R T
[ZABEDODNA (X F=2  RUTDNA : mtDNA) Z#H L CW5h. I haa RUTDNA= B —4L

(mtDNAcn) (FMNERCEFIC L VIR T2 Z L3 SN TV 5. mtDNAenld, JEBHIC LV BE
M3 %2 & bHfE SN TN D, mtDNAen|IMERCIER DA A ~—T—& L THHER ST
5.

I WA LQCNIEI h2 R TEAMREROMLARNFTHD. £, TOEICHIT,
NEVE MO {EE &Lfﬁ%f%é TERIZ A, KRR OCoQENN D5 Z L vl &
NTWD., LR D, ZOAEENEEOHIEEEICI, RRRANRZEINTND. K
W72 i, mtDNAcnDZEE) & CoQEDEENZ DV NTHEMNT L 7-.

F9, /WA MO~ r a7 =TI ~DOMEIEBRRICOWTHRE L. B ME YA MM
JATHP- I IPMARIKIZ L W ~ 27 v 7 7 — URHlaIZ 43fb 7%, phorbol 12-myristate 13*acet
ate (PMA) 5LV, mtDNAen(FHEAMN L7z, LsL7eny s, #iN OCoQE I ZTHE 72 28X
b%nﬁ#ok.%ﬂﬁzkm,mﬁ%iJﬂmmemﬁMﬂm@%ﬂt%@@mwma
a— FENT-EEFOREEIXE T L Tz, Transmission Electron Microscope (TEM) ®
HTIZBWNWTH I har N 7 OF %&fiﬁ?bfnt 77, S ha R TO~Y—h
~f%énmm&/ﬂ7 THEF LTV 2 hay KU THBEIR - O@E s R EEHE L
7= & 2 A, PMARIELC , Sirtuin 1 (SIRT-1)2MK F L, Peroxisome proliferator-activa
ted receptor—gamma coactivator la (PGC-1a) DT BF MALENMET L7-. #5iE, nucl
ear respiratory factor 1 (NRF-1) &Mitochondrial transcription factor A (TFAM) 73ME
TT25ZLI2ED, mtDNAICa— RENTWEH I hay R TEAMRERY V37 R OEG
TREAENMET T2 rREMEE B L7z,

WIZ, NAHIZmtDNAcn &2 T S 7=RFDCoQlI0E & fE#HT L7=. mtDNAcnIX FFiEE LT, =
F LT u~wA K (EtBr) Zf/-. EtBr 52 WHEIOMINT, Total CoQlO&DNH NN
HZEaERH L. COQEREBERTEO —H OB TR E, BEARMIZIXPISSZ, coqb, coq7, co
GSMEEIN L Tz, coq7itfn T3 EITIETEMBRIC I VT 5. L L7 HEBri 5
TIEMERHEEARITI LAK T Lz, PDSSHEIE, T oV —HIRick v Z#d25. ha ) —il
[RIZ L 0 A+ HEER T & LT, SIRT-UCHEH LARHT L7-. EtBrig 512k v
SIRT- ImRNAEE MM L7z, a¥ R (Psap) 1FCoQEFEET DX NI HETHD.
EtBrie G-12 LY, Psap mRNAEDSHEANNTH Z & RH L7z, KIZ, SIRT-1&Psap®siRNAIZ &
HKDREZERL LU 7-. SIRT-1 KDHE L Psap KDBK TIELCoQB RRIESEIED — I D& fn R B EME
T L72. SIRT-1 KDFECldPsapiEfnFOREELIKNT L7z, Psap KDEE TIXCoQl0F DL T A3
B, ZoZ e, SIRT-1—Psap—CoQDEIEIT LV CoQE A HIHH & 41TV 5 AIREMEAN
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fEREFF A DIEH N EEN TV D, JEEAHERFT 2 72113, 84 NOREEIREEZ EfEl iz L,
KV EEREZHF T2 ENMETHD. [ har R T ) &, =RV —FEAICMEDIR
HTbhHd Ta=HA5Q (CoQ) ] 1, WITNbZDOESLEDINMEIHETEE T2 &b,
PLEALSOREH RO~ — D —CF — 7y P E L TEHEBINTWA.

I RUTE, < OEZEYOMI/NEEO—FTHY, “HEOAEEREELEF> TV 5.
AN D ATP EEAD L X Fay RY TIRIF L TWAD. T4, 2 hay KU 7 OESLEN N
REIFRICEVIET T2 EnRFHEINLTWD. —FT, EHCIe U —HIRICEY I har KU
THERENEIRT 2 Z L bbb TE TS, X hay R 7 &ML S8 2 il EAE o figid 23 2
FNTWA. I by RUTIIMEDDNA (2 =2 KU 7 DNA:mtDNA) L CW\W5h., I b=y
KU 7 DNA = & —# (mtDNAcn) (ZANECHEIFIC L VIR T35 2 EMElAE STV 5. mtDNAcen 1,
EENC L VHINT A 2 L b HE SN TWA,. mtDNAen IFMEPIER DAL F~vw—F—& L THIE
HENLTWA.

CoQ IRy X VBREA YTV A UMD D2 =— 072037 Td 5. CoQ DRIFERIZ
WA YTV A RBER BRSO ORFEEL, B MIA Y 7L A FABEA 10 [ml#: 0 K S 7z
CoQ 10 DIRFETIHFHEL TWND. T ARLT v M CoQ 9 TH Y, BEROMIE X CoQ 6~Co8 TH
5708, FICKVMIEEIZEDLH D, CoQITAEMRNTIE, —H>OXRENHD. —OHIFI ha K
V7 EBEFGERDEBEBFEEET LS E LT, 2 ANEKRNTERINDIEEEOHIE LS
ELTOHREITHD. M, kT O CoQ T2 Z ERME STV D. CoQ X b
a2 RYUTHETEARKRSND. CQ ITEER/NG T ThHITHENND LT, ZTOEENEED
HIERERE 72 1208, AR SNSRI TWA L, 2 hary FUTELE CoQ & & R X6
WRIEWNE D TH DD, NMCEIFICE D bary R TOLEHE CoQ EDEFH OISV T
B 5 25272 o TR0,

FITARBXLTIE, S b RUTE CQITOWTHERL, ARt T, AARIZI bz
Y RU T OREREESETHED CoQ BRX DA RME B REROEHOMT 2@ L T,
CoQ EDHIMEERE DA 23 7=, KGR0, 6F=NnD75. §1 ETIHL EOWZE &4k~
2. 2FLLFONFIZOWTLL FICHEMZ ~T.

F9, B/ VA ho~vra 7y —U~O0LEFRICOWTHRE L2, b MEERCRHIIEETH D
THP-1 MifdlE, HER-~27 v 77 —VIZBIF 28TV & LTER S, fMlaabicisis 25
HIER y RO — 2T EM TN TE TS, LLARRD, mtDNA [Za— FERTWAEE
FREOFEBLESC, mtDNAcn OFEHTIX /01213 7e STV 7, THP-1 X PMAFIKIC LW ~27 v 7 7
— RIS b S, PMARRGICX V, mtDNAcn I3 L7=. L2sL722 35, HPN O CoQ &I
PR EENIRD Dotz B Z LI, PMA #E(2 X D mtDNAcn OEINNEED iz b
DO, mtDNA (22— FENTBETFORBEEIZET LTV, £2 T, ZOBHRBIIHONTELHA
LRRRT AT o7, TEM ICL D bar RUTHHTICEBWTH I har RUTOBFEEIIKTL



TWe. 72, S haryRIT7OY—H—ThHod Tom20 # /" Z7EHIETFTLTEBY, I ha R
U7 EOKRTREZ b, I hay R 7 &L ntDNA IZ 22— R ENTZBIE T RBEEDOIK T O
HZHME LT, 2 hary FYTHIEIRF-OERFEREEZHELZEZA, I har FU Tl
OB LR RERER 7 OEB) A2 L L7z, PMA FRKIZ L Y, Sirtuin 1 (SIRT-1) 2MEF L,
Peroxisome proliferator-activated receptor—gamma coactivator la (PGC-1a) DT T /L
LENME T L7=. #%, Nuclear Respiratory Factor 1 (NRF-1) & Mitochondrial transcription
factor A (TFAM) 2MEF325Z&I12XY, mtDNAIZa2— RENTWHI hay KU TETEE
L EREOBIETFREEMET T oL A Lz (B2 5).

CoQ10 E(IMENHVME T T 5. £/, MERLCHEIFIZ LY mtDNAen HIK T3 5. Lo LARn b,
MWMn@ﬁT&(mm)i@ﬁT®W%%Mi%%b ZEN TV KRIZ, mtDNAcn (K D
CoQl0 EZMEMNT L7z, & NHERRMIET L TdH D THP-1 flifla &, & NFLERA o i SHIIaE o MDA~
MB-231 M % FHV /=, mtDNAcn DIX FFiEE LT, B bSO TWEZF Vv AT~ A
K (EtBr) ZF\ 7=, EtBr 777E FCIE, mtDNA OARIILE S, RHIE#RIC L D, mtDNA KHH
Ja (o0flla) Z{ERIT 22 &3 C&x 5. EtBr 5 2 HMOMAET, Total CoQl0 EAHEIMT 2
ZEERHLE RIS, ZOHEMA =X LT 5720,  CoQ ARkEFFHERED mRNA JE 5L R
HradT o7z, CoQ G AEERTED—H OB T-IE Bl &, BARAIIZIL PDSS2, cogb, coq?, coq8 237
DAL THML T\, 2 OB FOERGHIEERE X 5 ST\ 5. Coq7 BinT-IEEL
BIIEMERASEIC L 0 I+ 2 Z LR RE SN TS, F 2T, EtBr %GOG TEREHEREf &
ZHE LT, WEVERREEARITT LA T LTV 2. PDSS &%, h eV —HIRIc kv LEd2 2
ERREEN TS, a VU —HlfRICE Y ZEET 285K 7 & LT, SIRT-1 (2 H LT L7z,
EtBr #5121V, SIRT-1mRNA &3 L7=. e R v (Psap) 1 CoQ EFEET D H Ly
BTohbD. EtBr &E5IZL Y, Psap mRNA E23EINT A2 &b A L7z, EtBr #5125 5 CoQ ¥EhN
AT = A LT, SIRT-1 & Psap MNBIE L CW D IREME DV RS- (B 3 ).

EtBr #hMc L 0 Z5@) L7= SIRT-1, Psap & CoQl0 & & DR Z N L7=. SIRT-1 & Psap @
SIRNA IZ &% KD BRAAERL L, CoQ A RkEER LD B S 1B EMHNT & CoQl0 EAfi#HT L7-. SIRT-1
KD # & Psap KD #RTlid CoQ AEFERED ¥ OB T RIFEINMET Uiz, BLBREW Z L2 SIRT-
1 KD ¥k Tl Psap B FORBEBIE T L=, Psap KDFETIF CoQl0 DX TRRONT-. =D
Z 5, SIRT-1—Psap—CoQ DFREEEIZ LV CoQ EmAHIME STV D RIEEMENRZEIT Bz, (B4
=)

AR T2 5 CoQ ED IO 2D I L, WIZIFOIAREFD CoQ &% MMt L
o, AEHE, FE LTS EMNIIIZGL N TE L7, EREmET LV E L CTIERS
NTWD. BN AZ T D CoQ DRFHR DR SORIEZIToT2L A, AXTID CoQ 1 CoQ10 T
DNl AXTIOYEIIZR L, SZRIND CoQl0 EDZEALAMKRFHNZHIE L7z, A ¥
IMIZHERRIT CoQ10 BN L7z, CoQ BkBEBREN Y, “mr¥KRvr, A7V —F
(FDFT1) OB R EEZHE LT & Z A, coqd D B%%fﬁiﬁﬁmﬂﬂbfb‘t coq9 I CoQ &
REERHE AT L TN D EEZXDITEY, JERICIIT D CoQ #MA =X LD EERFTTH
HAREMEN T GNTe. A X IR Wz S b DRttt ansg. (B5E)

%6 FECTIILL EOMFIE KR FE LTz,

CoQiE ha v RUTEBEROMAKXTTH O PIFEE L L THEEL T\ 5. F7-,
BRHEIRICB N TEOAEBBENME T T 2003 7Y A FELTHERSA TV
HL@F%iD,%@EWWT@AW%%@ﬁﬁ%%@*%ﬂ%Eﬂ&ﬁot.mme%mW
L BITEADT D, AARZemtDNAen DI 1% Ee L APGC—1alpha=PSIRT- 1 72 & DHREA 7 DA H)
ZI LT, CoQEliBIn FREDOMRNAD FE LA HE 98 L7=. mtDNAcn®DJk iz X 0 A #hd 585 K 7R
NCNEDARICEE L TWD EEZ LN, Fiz, A X b FERULCQIOEZFEHL TS Z
&, AF T OINDRLFGEFEIZIBNT, CoQLOENEM L, ZAUTIZCoQE k% coqd D5 A3 /RIg
Sz, PLEOFERIICoLE A IS TIETE OMIHIC T 5T 5 . E 2 bD. CoQEL DI TR
A LT T2 72 PN RIS O R R S % .
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[Introduction] Mitochondria DNA (mtDNA) copy numbers are altered by a variety of phys
iological conditions. Level of coenzyme Q10 (CoQ10) has also been reported to be alte
red by various physiological conditions. CoQl0 is an essential cofactor for mitochond
ria electron transport system and is known to be biosynthesized in mitochondria. Howe
ver, the mechanism(s) how this biosynthetic mechanism(s) regulate is not known. We hy
pothesized that mitochondrial level might correlate with the level of CoQl0, the rela
tionship between the number of mtDNA and the amount of CoQl0 are studied. Prosaposin
is a CoQl0 binding protein. The role of prosaposin on the regulation of CoQl0 level i
s also studied.
[Method] Three models of mtDNA variation were used. Firstly, differentiation into mon
ocyte—macrophages was used as a model for increased mtDNA levels. Secondly, ethidium
bromide was administered as a model for decreased mtDNA levels. Thirdly, as an animal
model of mtDNA changed, a developmental model of medaka fish was analyzed. CoQ level
was analized with HPLC-ECD system. mtDNAcn is analyzed by real-time PCR methods. mRN
A expression levels are analyzed by real-time PCR.
[Results] mtDNA copy number was not simply correlate with cellular CoQl0 level. CoQ10
levels were increased when mtDNA was reduced by ethidium bromide treatment. Similarl
y, prosaposin, a CoQ-binding protein, was also increased. Levels in cog4 and coq7, wh
ich contribute to CoQ biosynthesis is increased by the treatment of ethidium bromide,
and these levels are reduced by knockdown of prosaposin by siRNA. It was suggested t
hat the increase in CoQl0 levels during mtDNA depletion may be caused by an increase
in prosaposin.
In medaka embryogenesis, mtDNA levels were increased but mtDNA/nuclear DNA was decrea
sed. CoQl0 levels increased during embryogenesis. Gene expression of the CoQ synthesi
s gene coq9 also increased during embryogenesis. The role of coq9 in CoQ synthesis is
expected to be clarified in the future.





