MuToxoHapranbHbIN
[EHOM



MutoxoHapuanbHbLIN FEHOM B
KNeTKax 4YenoBeKa npeacrtasneH

MHOXeCTBOM KOJibLEeBbIX,
AByHuTeBbix monekyn OHK. OgHa
morniekyna MTOHK umMmeeTt pasmep
16599 nap ocHoBaHuu (n.o.) u
copepXxut 13 reHoB, KOAUPYHOLWUX
benkn-cyobeanHuubl (pepMeHTHbIX
KOMMNMEeKCOB CUCTEMbI
OKUCITUTESIbHOro
dochopunmpoBaHus.



B cTtpyktypy MTAHK Takke

BXoaAT 2 reHa pPHK n 22 reHa
TPHK, koTopble Heobxoanmbl OnS
NPon3BOACTBA 3TUX OENKOB.
MTOHK HeceT Hekoaupyemytio
nocrieaoBaTesribHOCTb pa3Mepom
OKOJ10 OOHOU ThICAYU T1.0., TaK
Ha3biBaemyo [O-netnto (D-loop).
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Fig. 2. Schematic representation of the initiation of transcription and replication of human mtDNA. The genes encoding 12S rRNA,
IRNAM™® and (RNAP® are indicated with boxes on the H- and L-strands. Transaription initiation sites and direction of synthesis are
indicated by bent arrows, dotted lines represent synthesised RNA. In the D-loop region (the [118-bp sequence between nucleotides
577 and 16028), two major transcription initiation sites are present. Transcription initiation site 1Ty, encompassed by the H-strand
promoter (HSP), directs the transcription of the H-strand, whereas transaription initiztion site 1T, encompassed by the L-strand pro-
moter (LSP), directs the transcaription of the L-strand. A second, minor transcription mitiation site (ITyz) for H-strand transcription
is located in the gene for IRNAP™ near the boundary with the 128 rRNA gene. Enhancer elements upstream of the HSP and LSP
that are known to bind the mitochondrial transcription factor mtTFA are indicated. A short (RNA) transaript originating at 1T
serves as a primer for replication of the {leading) H-strand. Transitons from RNA to DNA occur within the dashed line, in the re-
gion around the conserved sequence blocks (CSBs) 1, 11 and 11, Oy is the origin of H-strand synthesis, Short DNA strands that are
part of the triplex D-loop structure terminate near the termination-associated sequence (TAS).
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MTOHK Hacneayerca

NCKNIOYUTENbHO NO
MaTEePUHCKOU NMUHUN
6e3 romonornyHowm
peKkoMOUuHaunm c
MTOHK MY>XCKMUX NONoBbIX
KNETOK.



MTOHK cBfizaHa c

MaTPUKCOM U BHYTPEHHEWN
MeMObpaHON MUTOXOHAPUM
, MTO3TOMY ABNSIeTCS
O0OBHLEKTOM NOCTOAHHOIO
BO34EeUCTBUSA aKTUBHbIX
dopm kucnopoaa (APK).



NeunctBue A®PK Ha mTOHK
APUBOOUT K ee NOBPEXKAESHUIO-

N 3aKpenrieHutro
MYTaLUOHHbIX COObLITUMN B
nocneayroLWUX Kpyrax
pennukauun. B mtOHK
yacTtoTa 3HAOOreHHbIX
OKUCIUTENbHbIX
noBpexageHun B 10-20 pas
Bbiwe, yeMm B A[HK .



[Tocne Bo3aencreus

NMOHNSNPYROLWEN padanaanm
UITN aJ1IKOIroJsibHoOIro

OKUCNNTEeNbHOro cTpecca, B
MTOHK KneTtokKk 4yemnoBeka u
XUBOTHbIX OOpa3yeTcs B
HEeCKOsibKO pa3 OornblLue
nospexaneHnu, yem B AHK.



HakonneHune MyTaUMWOHHbIX
HapyLweHUun nnu

CTPYKTYPHbIX NepBUYHbIX
nopexaeHun B MTAHK
CBSI3aHO C TeM , YTO B
MUTOXOHAPUAX CUCTEMDbI
penapaumm OHK
PYHKLMOHUPYIOT MEHee
ahpdpeKTUBHO, YeM B aapax
KNeTOoK.



AKTUBHOCTb CUCTEeMbI

penapauvm 3Ha4YnNTesiIbHO
CHMXaeTcs B
MUTOXOHAPUAX MNONOBbIX
N COMaATUYECKUX KIIEeTOK
OopraHu3ma C BO3pacTOM.



Fig. 3, Comparison of the expression of the mDNA-encoded subunit | of eytochrome ¢ oxidase in a control fibroblast culture (A)
with that in a fibroblast culture from & patient with MELAS (B). More than 9% of the patient’s mtDNA molecules harboured the
(RNAMVURE ARG mutation. The presence of subunit | was visualised with fuorescein isothiocyanate (FITC)abelled antibodies
(green fluorescence), while the cell nucler were counter-stained with 4,6<hamidino-2-phenylindole (DAPI; blue Nuorescence) [133). A
patient’s cell not expressing subunit 1 is indicated with an arrow,









