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Abstract: The moiety of a chimeric gene in mitochondrial genome, orf79 and orfH79, probably related to BT-type and
HL-type CMS of rice respectively, has 98% homology and only 4 nucleotide variation in DNA sequence. Of which, the
former comes from Oryza sativa L., and the latter originates from Oryza rufipogon Griff. That means the orf79/ orfH79 may
widely exist in Oryza species with AA genome. In order to investigate the distribution and difference of orf79/ orfH79 in
the Oryza species, 190 cultivated rice accessions (including O. sativa and O. glaberrima) and 104 accessions of AA-genome
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Oryza wild species (including O. nivara, O. rufipogon, O. barthii, O. longistaminlata, O. glumaepatula, and O. meridion-
alis) were detected with PCR amplification. Of which, 31 accessions mainly from AA-genome Oryza species were found to
share the special amplified fragment with the control of Yuetai A and Shijin A. The special amplified fragments were all
recovered and sequenced. Phylogenetic analysis based on DNA sequences showed that the 31 accessions were fallen into
two groups, correspondingly representing HL-type and BT-type cytoplasm group. Further, the results revealed that the
HL-type cytoplasm distributed mainly in annual O. nivara, and the BT-type cytoplasm centered in cultivated varieties or
perennial O. rufipogon.

Keywords: cytoplasmic male sterility; orf79 and orfH79; Oryza; AA-genome; single nucleotide polymorphisms
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Table 1 Rice materials used in the present study

No. Species name-subspecies name Accession No. or variety name Code Origin
01 O. sativa Landrace 47078 SA-CAM-1 Cameroon
02 O. sativa Landrace 56681 SA-CAM-2 Cameroon
03 O. sativa Landrace 64771 SA-BAN-1 Bangladesh
04 O. sativa Landrace 66765 SA-BAN-2 Bangladesh
05 O. sativa Landrace 77263 SA-BAN-3 Bangladesh
06 O. sativa Landrace 77276 SA-BAN-4 Bangladesh
07 O. sativa Landrace 67708 SA-IND-1 India
08 O. sativa Landrace 74748 SA-IND-2 India
09 O. sativa Landrace 74773 SA-IND-3 India
10 O. sativa Landrace 77530 SA-IND-4 India
11 O. sativa Landrace 76341 SA-PAK-1 Pakistan
12 O. sativa Landrace 76418 SA-PAK-2 Pakistan
13 O. nivara 101978 NI-IND India
14 O. nivara 103415 NI-SLA-1 Sri Lanka
15 O. nivara 103419 NI-SLA-2 Sri Lanka
16 O. nivara 103835 NI-BAN-1 Bangladesh
17 O. nivara 103841 NI-BAN-2 Bangladesh
18 O. nivara 105712 NI-CAB-1 Cambodia
19 O. nivara 105728 NI-CAB-2 Cambodia
20 O. nivara 106153 NI-LAO Laos
21 O. rufipogon 103305 RU-PHI Philippines
22 O. rufipogon 104057 RU-CHI China
23 O. rufipogon 104599 RU-SLA Sri Lanka
24 O. rufipogon 105349 RU-IND India
25 O. rufipogon 105491 RU-MAL Malaysia
26 O. rufipogon 105696 RU-NEP Nepal
27 O. rufipogon 106321 RU-CAB Cambodia
28 O. glumaepatula 100968 GL-SUR Suriname
29 O. glumaepatula 105661 GL-BRA Brazil
30 O. meridionalis 82041 ME-AUS-1 Australia
31 O. meridionalis 82042 ME-AUS-2 Australia
32 O. sativa ssp. indica Yuetai A HL-orfH79 China
33 O. sativa ssp. indica Yuetai B China
34 O. sativa ssp. japonica Shijin A BT-orf79 China
35 O. sativa ssp. japonica Shijin B China
31 50s,72  50s, 30 8 min
4 1.4
Michael ! 4
(31
) DNA
13 PCR 1.5% ., DNA
HL- BT- CMS (Fermentas K0513, Canada)
orfH79  orf79 PCR
, Y;: 5-TGA- DNA
CAAATCTGCTCCGATG-3"; Y,: 5'-CTTACTTAGG- T (pGEM T-Vector, Promega A3600,
AAAGACTAC-3' PCR yi U.S.A) DH5a. ( )
R DNA 5~8
DNA Y, Y2 PCR PCR R
PCR 25 L, Tag 1.0 U, MgCl : 3
1.5 mol/L, 10x 2.5 puL, dNTPs 200 umol/L,
DMSO 1.0 pL, DNA 60 ng, 0.2
pmol/L, PCR 94 2min; 94 50s55
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Fig. 1 PCR products of primer pairs Y; and Y, in mitochondrial genome of 35 rice accessions
1—35: Refer to the number of materials tested as Table 1; M: DNA markers DL2000.
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Table 2 Analysis of nucleotide variation sites in DNA sequences

Variation sites
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Table 3 Analysis of amino acid variation sites in polypeptide

Variation sites

Accession No. 2 5 8 30 33 48 49 55 60 68
ME-AUS-1 T L L A F M E N H w
SA-IND-4 T L L A F M E N H R
NI-CAM-2 T L L A F M E N H w
SA-BAN-1 T L L A F M E S H W
SA-PAK-2 T L L A F M E N H w
NI-SLA-2 T L L A F M E N H %
RU-PHI T L L A \ M E N H w
SA-BAN-2 T L L A F M E N H %
RU-MAL T L L A F M E N H w
SA-PAK-1 T L L A F M E N H %
RU-SLA T L L A F M E N H w
SA-IND-3 T L L A F M E N H w
BT-0rf79 A v L A F M E N H w
RU-CHI T L L A F M A N H w
RU-IND T L L A F M A N H w
SA-CAR-1 T L L A F M A N H w
SA-CAR-2 T L P A F M A N H %
SA-IND-1 T L L A F M A N H w
SA-BAN-3 T L L A F M A N H %
SA-BAN-4 T L L A F M A N H w
HL-orfH79 T L L A F L D N ¥ %
GL-SUR T L L A F L D N ¥ w
GL-BRA T L L A F L b} N ¥ w
NI-IND T L L A F L D N ¥ w
NI-SLA-1 T L L A F L b} N ¥ w
NI-BAN-1 T L L A F L D N ¥ w
NI-BAN-2 T L L A F L b} N ¥ w
NI-CAM-1 T L L A F L D N ¥ w
NI-LAO T L L A F L D N ¥ w
RU-NEP T L L A F L D N ¥ %
RU-CAM T L L A F L D N ¥ w
ME-AUS-2 T L L A F L D N ¥ %
SA-IND-2 T L L A F L D N ¥ W
RU-MAL
SA-PAK-1 | SA-BAN-2
RU-SLA UFHL
SA-IND-3 2 CMS
SA-PAK-2
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, DNA , 31 AA
50% 1
Fig. 2 Phylogenetic tree based on orf79 and orfH79 DNA se- orf79  orfH79 s 13
guences of 33 rice accessions 4
2

Number above branches indicate bootstrap values above 50%. The
code of studied materials on the tree as Table 1.
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