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Apples are as one of the most popular and economically
important fruits worldwide, have the important nutritional
and ornamental value. However, because of their complexity,
studies on apple mitochondrial (mt) genomes have been
limited. In this study, the mt genomes of Aksu Fuji and
Ralls Janet cultivars were assembled, annotated, and
analyzed based on a hybrid strategy using Illumina, and
comprehensive comparisons of their structure, gene content,
intercellular gene transfer, phylogeny, and RNA editing sites
were performed. The mt genome length and gene structure
of the two apple cultivars were identical (396,592 bp) and
included 63 protein-coding genes (PCGs), 20 transfer RNA
(tRNA) genes, and 4 ribosomal RNA (rRNA) genes. There
were 44 and 31 mitochondrial plastid fragments (MTPTs)
identified between the mt and plastid genomes of the Ralls
Janet and Aksu Fuji cultivars, accounting for 1.98 and
2.19 % of their mt genomes, respectively. Furthermore, there
were 419 and 421 RNA editing sites were detected in Aksu
Fuji and Ralls Janet, respectively. Analyses of coding usage
bias, nucleotide diversity, selection pressure, and genetic
distance revealed that the mt genomes of the two cultivars
were highly conserved. Phylogenetic analysis of 29 Rosaceae
species showed that Aksu Fuji and Ralls Janet clustered
with Malus baccata and M. kansuensis. This study provides
new insights into the genetics, systematics, and evolution of
apple mt genomes

Key words: cultivated apple, mitochondrial genome, mito-
chondrial plastid sequences, RNA editing sites, phylogene-
tic analysis.
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IMOBHI MITOXOHJPIAJIbHI TEHOMHA
JABOX COPTIB ABJIYK JEMOHCTPYIOTb
BN COKOKOHCEPBATHBHY CTPYKTYPY

A6nyka € omTHUMHA 3 HAUITOMYJISIPHIIINX Ta EKOHOMIYHO
BaXXJIMBUX (DPYKTIB Y BChOMY CBiTi i MalOTh SIK Xap4yoBY,
TaKk i JeKOpaTUBHY IiHHiCTh. OmHAaK, IOCHiIXKEHHS
MITOXOHIpiaIbHUX (Mt) TEHOMIB sOJYK MPOBOASITHCS
piIKO 4yepe3 IXHIO CKJIAAHICTb. Y LbOMY IOCiIKEHHI
Oyno 3i0paHO, aHOTOBAaHO Ta IIpOaHaIi30BaHO mt-
reHomu coptiB Akcy @Dymxi ta Pomic JIxkeHeT Ha
OCHOBI TiOpuaHOI cTparerii 3 BuKopuctanHsaM Illumina,
a TakoX MpOBEAECHO BceOiuHe IIOPIBHSIHHS IXHBOI
CTPYKTYPU, BMICTy T€HiB, MIXKJIITUHHOTO TEePEeHOCY
reHiB, ¢isoreHesy Tta caiitiB peanaryBaHHsi PHK. JIoB-
XKMHA TeHOMY mt i CTpyKTypa I'€HiB ABOX COPTiB S0JIyK
oymu ineHTMYHUMU (396, 592 n.H.) i BKIIoYanu 63 reHu,
mo koaytoTb Oinku (PCG), 20 reHiB TpaHCHOPTHUX
PHK (TPHK) i 4 renun pu6ocomuux PHK (pPHK).
Mix mt i mIacTUOHUMH TeHOMaMu CcopTiB Posuic
Ixener i Akcy @ymaxi Oyno BusiBieHo 44 i 31
MiTOXOHpiaibHO-TUIacTUAHUX ¢parmeHtis (MTPT),
mo craHoButh 1,98 i 2,19 % Bim ixHiXx mt reHoMmiB,
BignmosigHo. Kpim Toro, Oymno BuseieHo 419 ta 421
caiit penaryBanHs1 PHK y Akcy ®ymxi ta Pomnc Ixe-
HET, BiANOBiIHO. AHaJi3 3CYyBy BMKOPMCTAHHSI KOMY-
BaHHSI, HYKJICOTHUIHOIO pPi3HOMAHITTS, CeJIEKIIiHHOIO
TUCKY Ta T€HETUYHOI MUCTaHIii Mokasas, 1110 mt-re-
HOMHM 000X COPTiB € BUCOKOKOHCepBaTUBHUMU. Dino-
TeHeTUYHMI1 aHaii3 29 BUAIB PO3OLBITMX T0Ka3aB,
mo Akcy ®ymxi ta Pomic [IKeHET KIaCTepU3YyIOThCS
3 Malus baccata ta M. kansuensis. 1le mocmimkeHHS
JIa€ HOBi YSBJIEHHSI TMPO TEHETUKY, CUCTeMATUKy Ta
€BOJIIOLII0 Mt-TeHOMIB SIOIYK.

Karouoei caosa: BupoliryBaHi s101yKa, MiTOXOHIpiaJIbHUI
TE€HOM, IIOCIIiZOBHICTh MITOXOHApPiaJIbHUX ILIACTHUI,
caiitu peaaryBanHsi PHK, dinoreHetnunuii ananis.
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