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Table 1 The sequences of the primers in this study
# % Name & Usage J¥%1(5't0 3') Sequence
290F-Bgl Il orf290 Bgl Il ¥4 GAAGATCTATGCTGCGCTTCGAACGTA
290R-BstE 1l or £290 Bgl Il amplification GGCGGTAACCTCAGGAGGCTGAGTTTTGATCC
XHFNco | Rf1b 5" ¥ 44 CCATGGCACGCCGCGTCGCTG
XHRBg! Il Rf1b 5" amplification GTTAGATCTGTCTAAGCGGCCCGCACTGCA
XHF1 Rf1o &Ky 44 ATTCCTTCGCGCGCTGGTTA GT
XHRI1 Full length amplification of Rf 15 TTAGCATGCAGGAGTCGACACAG
CamF e R PRUR R B 1 26 GCGTTACCCAACTTAATCGC
290R-BstE Il Identification of positive transgenic plants GGCGGTAACCTCAGGAGGCTGAGTTTTGATCC
SPS-qHG-F 5 DUE CCTCTTCTAGCATCGAGGTCAC
SPS-qHG-R Identification of copy number CTCCCCGACGATCAGATACATG
hpt-qHG-F ¥ 0B GATGCAAAGGCAGGCTCTCG
hpt-qHG-R Identification of copy number GATGTAGGAGGGCGTGGATATG
Q290F s B PCR Quantitative RT-PCR GGAAGACTTGGCTAGGTTGC
Q290R CGTAAGCGGACTCTTTCGAC
Actin F eS| TGCTATGTACGTCGCCATCCA
Actin R Reference gene AATGAGTAACCACGCTCCGTC

N RIRFRE R HEEVIAL &5 . Note: Underlined sequences is cleavage sites.

AR R E 10 X ExTaq buffer 1 L., 2.5 mmol/pL
dNTPs 0.8 pul.,ExTaq 0.1 pL.,10 mmol/L #JIF X
M54 0.2 11,50 ng/pl. DNA B 1 uL, PCR
PHERRT R .94 C WA PE 4 min; 94 C A 40 s,
58 ‘CiB k 30 5,72 ‘CHE{H 1 min, 34 NEI;72 °C 4k
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Identification of over-expression vectors of mitochondrial gene orf290 by PCR
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Fig.2 The flow chart of genetic transformation by Agrobacterium-mediated
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Fig.4 The identification of the copy number in transgenic plants
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16 F1 9 (335 S B ARAE AR LA AR or £290
A Gk (B 7)) (Z ARG A YTB b A
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1: 15 2: 35 3: 8; 4: 165 5: 20.
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Fig.5 Testing of total RNA quality
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Fig.6 The detection of cDNA quality by Actin PCR
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Table 2 Statistics of fertility in transgenic plants with

pCAMBIA1305-Rf 1b5"-or f 290
e e TR Ak 2 5 BARLESR/ % WHTEE/ %

Transgenic plants No. Seed set rate Pollen fertility

1 85.0 25.5
3 37.5 25.0
4 12.0 6.8
5 12.2 33.0
6 10.0 0.0
8 51.2 32.4
9 26.0 14.0
12 10.0 26.0
16 25.5 9.8
20 27.1 7.8
21 59.3 10.0
22 32.0 29.2
¥4 Mean 37.3 18.3
= EARLESLE Seed setrate
e 2 o = {EHYE[ B Pollen fertility 30
iy T 0 -+ JLK F k2 Relative expression 2
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Fig.8 The correlation analysis between the fertility

and the relative expression of orf290 in transgenic plants
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Function of mitochondrial gene orf 290 in rice

YANG Mengxing JIANG Hui TIAN Ze LIU Xuequn TAN Yanping WANG Chuntai

Key Laboratory of State Ethnic Affairs Commission for Biological Technology/
Hubei Provincial Key Laboratory for Protection and Application of Special Plants in
Wuling Area of China/College of Life Sciences, South-Central University for Nationalities ,
Wuhan 430074 ,China

Abstract HL-spl, a 6.7 kb HL-CMS-related fragment, was cloned from the mitochondrial genome
of HL-CMS sterile line YTA. One of the two ORFs predicted encodes 290 amino acids and is tentatively
named or £290. One overexpression vector 35S 2 Rf 165" ¢ or £290 with a mitochondrial signal peptide
was constructed and transformed by Agrobacterium into YTB, a HL-CMS maintain line. The copy num-
bers of the exogenous gene in the 35S ¢ Rf165" ++ or f290 transgenic T, plants were estimated accord-
ing the ratio of hygromycin B phosphotransferase (hpt) gene and the single copy sucrose phosphate syn-
thase (SPS) gene in rice with qPCR based on DNA. The pollen fertility and the seed set rate of the T,
positive transgenic plants were investigated. The results showed that two transgenic plants with single
copy of 35S :: Rf165" " ++ orf290 were obtained and the expression level of or £290 in the T, positive
transgenic plants were detected with qPCR. The average pollen fertility was 30.8% and the average seed
set rate was 41.6 % in the single copy transgenic lines. It is indicated that mitochondrial gene or 290 may
be related to cytoplasmic male sterility in rice.

Keywords rice (Oryza sativa L.); CMS; mitochondria; orf290; over-expression
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