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Abstract of Thesis

Mitochondria, the energy-producing organelles in eukaryotic cells, form a continuous process of fission, fusion
and transport. These actions eventually lead to a dynamic interconnected network. The fission-fusion
equilibrium plays a pivotal role in maintaining the health of mitochondria, supporting cellular metabolism and
is closely linked to pathogenesis of various diseases. Consequently, it is imperative to comprehensively clarify
how mitochondrial dynamics respond to changes in the environment or metabolic conditions. My dissertation is
structured into three topics. The first part is to elucidate how mitochondrial dynamics contribute to the
desiccation tolerance of yeast cells. The second part delves into elucidating the regulatory pathways of
mitochondrial dynamics and their functional roles in enhancing desiccation tolerance. The third part aims to
uncover the effects of succinate dehydrogenase (SDH) assembly on mitochondrial dynamics and respiratory
functions, using both yeast and mammalian models. The findings of this study highlight the significance of
maintaining functional mitochondrial dynamics in facilitating yeast desiccation tolerance, achieved by ensuring
the amount of mtDNA. The adjustment of mitochondrial dynamics in stationary phase requires
HAP2-associated SDH activity and further facilitates respiration and desiccation survival. Furthermore, out
results reveal SDH assembly defect leads to aberrant mitochondrial morphology and impaired respiration in
both yeast and mammalian models. In essence, this study sheds light on the interplay between mitochondrial
dynamics, cellular resilience to desiccation stress, and SDH in ensuring mitochondria function. This research
contributes to a better understanding of cellular mechanisms that could improve dried yeast preservation in
industry and provide therapeutic strategies for curing mitochondria disease in future.
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bR TITMEORAEFERE LM/NRE THY . BEMRZITY 2 & CTHEEMBANO = LY
—PEAELZTVDE, BBPWICHKHAEMRI bar Y THNBEOMREEAIR (T, 111, 1V) & ATP & kBEH T
EIRIURYTT ) ARV HBAFANICERENDR, ansBET e Fa s ) —8 (SDH) L LThbHbiLD#E
AR ITIZETESY ) LOHRICa—RENTE 4 50 F R IBY Ta=y FhbEKRENS, /23 har
UTENH, S, WkoENR 7 e 22N L TCHIBNTE AT Iy 7 ICBIE AR OMERKE Ry hU—
7 EBELTCND, ZORMEIIIERAERERECHBER2I har RUTOREEHRSICEDD Z & T, #kxa i
APERE A XA ERBONRRIR & b ERICEE L TV D,

AP CIRHERE R LML R B A VT, 2 har R 7T OBENRESCRBMEICED X ) ITsE
T HNEUIRNICHET 2 -0 SHMN BB AR SNz, KELHXIE3 20T —<w bR I T3,
FH1EHCTHMEMEOMBRIEICI bar RUTEHENEOLIICHFS LTI 0EIEhi, 2Tk
Fa v KU TEIREO IR O & R ME OB IRIZ B T D ERREREIC O W T S, 3T
SDH R XZFONE ETO X v 7 BEAREROT v 7V — RN Far KU 7ERE & PRSI kI F TR
WZDWWT, BERE AL O W 5 O 7 VHIIE 2 b G g S iz,

EPHERME ORISR S hay RY 7TEREOEE 2 HET 5720, BB X OZ 0% OFK#E
FRICBTD2MEOEFICBITLI hary FYTEHROEBENZMIT Lo L 24, BEFHNTFIESLEYLIIC L
DIPar NV TO/MEESEENREEBIE 2 LERMBOGEA SV AMERNMET T2 08 AHI N
7o FERBMIMEA IR L TO%OFHAMICHZD7-DICI Far YU TEHRENEET 52 ER/HL MR- T,
WIT, BRI ORRIHIEZ XX BB T ORI ) —= v I BERER T CTh 5 HAP2 BRIE I iz, HAP2 i
HEFEAE R L2 B ERIE OB R O MRS RE R X2 TV D 2 &, & 5T HAP2 OIREHEHTH 5 SDH OFEMED
BENBRI hary RUTEESLICORBD ZERHLMIEREZ, 512, 2 hay RY 7 OB L FEREME
OFEIC I T D SDH OB % K 0 G EMICERAE S 5 720 BFZExt G 4 sl AN £ CHEK L7z, BEREClIE SDH5
NSH7 7V —ETF & LTHELTEY SDHY 72 =y R NSDHS DKRIBTI ha v RU T ORENE
b L7z, HelLa MifEICIWTC SDH 7 &> 7 U —[K 1 SDHAF2 28K+ 5 L. BERFCRONZH O LB L
FHERR S Fa v FU TRAECE, AL Z LT, SDHAFR2 IZSDHO 7T 7Y — L& 2 HIE T2 0H 2 5
T, U hrubcAFTHE—F (COX, FEREL IV) OFREHERICHEELRITT I enREIE,

TRHORED S, BROWERMEZRET S LTI har R 7T OBEROMELHFT TS 2 L OoEE M
DR S A, E DT Z D5y T B O FERRAT 2> & MR S A KT A o0 BT 72 2 BB AR 23 LI S hvTe . ARSI E
ERICB T DB ORMEEEZ N LS040 69, FRIICIZI Fa v B 7% OEMFRERERT
LD REOIRIREIE ICER M A D =X LOMBBIZHLERT 22 EBAMESN D,

KoT, Attt (%) oFfimX e LTHaliESL 2 b0 LRD D,




