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Table 1

The buffer solutions required in the process of extracting rice mtDNA

2% vk Buffer

1843 Composition

A 50 mmoleL " Tris-HCl,pH 8.0;2. 5 mmol«LL"" EDTA;0. 44 mmol+L" Sucrose;
0.15% BSA;2% B-$iE 2B 1A > PVP

B 50 mmol+ L' Tris-HCl,pH 8. 0;20 mmol-L! EDTA;2% B-3i 3 2, i
C 10 mmol+ ! Tris-HCI,pH 8. 0320 mmol+L."! EDTA;0. 6 mol+L ' Sucrose
D 50 mmols L' Tris-HCL,pH 8. 0310 mmol+L!? EDTA
E 50 mmol+L"! Tris-sHCl,pH 8. 0;20 mmol-L"' EDTA;1.5% SDS
F 0.1 mol-L"" NaOH;2% Tween20
G 0.1 moleL! Tris-HCI,pH 8. 032 mmol+LL! EDTA
1.2 A& 20 pL MR & & A B AR mtDNA 3 pL,

1.2.1 FAFEABRBEEARLR OKMHE
LR B BB B K R AR T IR RS 3R 14 L BUK RS 8
fE¥E 10 g A 100 mL Fi¥ A9 22 whil A BF B 9F:
e IEWAE 4 CF 14 000 r » min” &> 15 min,
WAEVLTE . H 5 mL WA I A R VR IS . 7F
4CF4200re«mn'E.L> 10 min, B EWE.IMA
SmL I Z i B.E 4CF 12 000 r » min*
B0 15 min, 7 L. B ERIF T 8 mL i
B2 PP A P T 5 mL Bk C h L fE 4°C
12 000 r « min' &.0> 10 min, FFETLE R4l
KRG 2R R AT . @ 7K RS mtDNA Ay 42 5. K
2.4 mLZZ i D JIn A SRR, 850 B TR E A
1.2 mL @ik E. 78 37C FM 1 h, M A
3.6 mLAFN M FE 4], 2218 483% 10 min, 7E 4 CF
10 000 remin' &> 15 min, WHL FE/KAE T 5 —
A 10 mL BN LA 3.6 mL B-5 05 (1: DI
W B 24515 . 7E A CF 10 000 r » min™ &0
10 min, B EE®WAEI A 350 pL3 mol- L' i g
IR 6 mL 75X M. —20C Nk E 1.5 h, &
4'CF 12 000 r » min' B> 15 min J5WEEDTIE,
FH 70% PR 2 K25 ST 2 ho BLUTTE RN
mtDNA, @ HFEFE 1A W5 %5 AR IE Gene-
bank AN K TR B AR comB Fl nad 9 3 A ¥ 5
Il bR
cemB-F.5'-GGCGGATCCATGAGACGAC
TCTTTCTTGAAC 3';
cemB-R:5-GCGTCTAGAAATCTTGTGA
ACTAATCGAGACC 3';
nad9-F.:5'-GGCGGATCCAGGATAACCA
ATCCATTTTCC 3';
nad9-R.5'-GCGTCTAGATTATCCGTCGC
TACGCTGT 3';
10

2.5 mmol+L" dNTP 0. 6 pL, 10 X LA Tag PCR
Buffer(Mg"" Plus)2 xL,DMSO 1 pL,5 UspLl’!
TaKaRa LA Tag Polymerase 0. 3 uL, | TFii#5]
P4 0.3 pl,ddH, 0 12.5 L. $'3# comB F[H
i) PCR e 514/ :94C 5 min;94°C 40 s,58C
40 5,72°C 45 5,30 N ; 72C 5 min, P
nad9 FH ) PCR R 2 AFH:94C 5 min; 94 C
40 s, 56°C 40 s, 72C 40 s, 30 1§ ¥; 72C
5 min, 1735008 B BE A HL Pk RS I JF: ImT g PCR 7™
Yo H 5 pMDI8-T 4k 7E 16 C T #F 17 3% #.
ML PR W ALK B FT i DHb5 o J3% 52 75 41 i . Pk HL
FHAEFCRE PCR %8  JF kS 3 (L) R G A7
FRL 2 w30

1.2.2 RT-PCR LB kAE&EHRAR OKHE
A RNA FEH KK R AP 1 5 5% 14 d, HGE 50t
A EWA TS KB R B & A 1 mLRNAiso
Plus 0 1157, 4 C B8 15 min, 4 4C F
12 000 r «» min' B> 5 min, B EHE M A Y
200 L & 05 JOF R %, 4C # B 5 min,
12 000 r » min! & 0> 15 min, B F 3 A 25
500 pLS N, 4 C##'E 10 min, 12 000 r « min’
B0 10 min, 3 E3E. WA 1 mL 75% &
A% (Rnase Free H, O B ) ¥k % ¥l &,
12 000 r » min #5055 min, JT5E B g 7K 78 & 1L 1
AR S RNAL F T4 03 2 ~ 5 min, il A
2 pL RNAsafe, il A30 L Rnase Free H,O 7
SR, —80CIRFR . QKA cDNA &
B : G K FE cDNA (1920 pLZ BAK R & A 10X
RT 2 pL, @ 2idNTP(2. 5 mmol « L")2 puL,Ran-
dom 5[ ¥ (10 pmol « L") 2 uL., Quant Reverse
Transcriptase 1 uL,RNase Free H,O 8 pL, Btk
RNA 5 L. 37 CHEE 60 min. fr 3845 7 9 B -y K
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P M % kA 1. 2. 10,
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M 1 (61 M 2
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/N TREERL 3 Rl Oy Bt B R N nad9 #E4T PCR
Py A5 290 573 bp B DNA F B (WA 2) .
fiE HB R K/, X pMD18-T-cemB i
pMDI18-T-nad9 A ) 77 25 J R 01 . v B 15 3
1) DNA JFHI R0 H iy v B, fii 2 or ik y g 8
HL e 10,20 T 40 mg K FE M R oh A1 kLY AT 45
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20 mg JKAFH AN EL.
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Fig. 1

M:DL2 000 DNA Marker;1: mtDNA #4354 comB;2: RT-PCR §" 1 cemB;3~5:10,20.40 mg M F AP 1 cemB; C. PCR X} &,

M:DL2 000 DNA Marker;1:PCR products of cemB by mtDNA;2:PCR products of ccmB by RT-PCR;3~5:PCR products of ccmB by
leaves with 10,20,40 mg;C;CK.
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The PCR products of mitochondrial cemB in rice
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Fig. 2 The PCR products of mitochondrial nad9 in rice
M:DL2 000 DNAMarker;1: mtDNA #ARY 1 nad9;2: RT-PCR §" 1 nad9;3~5:10.20.40 mg M- HA Y 5 nad9; C: PCR X} &,
M:DL2 000 DNA Marker;1:PCR products of nad9 by mtDNA;2:PCR products of nad9 by RT-PCR;3~5;PCR products of nad9 by

leaves with 10,20,40 mg;C:CK.
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Table 2 The basic characteristics of protein-coding genes in the rice mitochondrial genome
R B 5 5 W& T ﬁ%{ﬂiﬂﬁiﬁ%lﬁ@?ﬁ:ﬂ&é% y %%;A?% 25
Gene Gene 1D Intron Chromosome including Gene expression Classification
NDNA homologous gene product
nadl 3950704 + — NADH dehydrogenase subunit 1 1
cox3 3950764 — — cytochrome coxidase subunit 3 Ik
or 25 3950741 — chrl2 hypothetical protein OrsaiPp03 1
ND5 3950702 + chrl2 NADH dehydrogenase subunit 5 I
ND5 3950703 + chrl2 NADH dehydrogenase subunit 5 1
rps7 3950721 — chr6,9,12 ribosomal protein S7 1
or 490 3950738 — chr6,12 hypothetical protein OrsaiPp07 1
orfB 3950751 — chrl2 hypothetical protein OrsaiPp08 I
orf181 3950747 — chr9,12 hypothetical protein OrsaiPp09 I
nad6 3950744 — chrl2 NADH dehydrogenase subunit 6 1
cemC 3950748 — chrl2 cytochrome ¢ biogenesis C 1
or f183 3950694 — chrl2 hypothetical protein OrsaiPpl2 1
orfX 3950687 — chrl2 hypothetical protein OrsaiPpl3 1
nad7 3950739 — chrl2 NADH dehydrogenase subunit 7 1
or f152a 3950716 — chrl2 hypothetical protein OrsaiPpl5 1
orf288 3950735 — — hypothetical protein 10rsaiPpl6 I
orf194 3950720 — chrl2 hypothetical protein OrsaiPpl7 1
rps3 3950684 + chrl2 ribosomal protein S3 Il
rpll6 3950722 — chrl2 ribosomal protein 1.16 1
nad3 3950689 — chrl2 NADH dehydrogenase subunit 3 1
rpsl2 3950682 — chrl2 ribosomal protein S12 1
or f224 3950679 — chrl2 hypothetical protein OrsaiPp22 1
rps2 3950685 — chrl2 ribosomal protein S2 1
nad4 3950734 + chr6,12 NADH dehydrogenase subunit 4 1
cox?2 3950718 + — cytochrome c oxidase subunit 2 I
orf161 3950696 — chrl2 hypothetical protein OrsaiPp26 1
orf187 3950717 — chr3,4,9,12 hypothetical protein OrsaiPp27 1
atpb 3950762 — chrl ATP synthase FO subunit 6 1
orf153 3950750 — — hypothetical protein OrsaiPp29 1
rpsl3 3950763 — — ribosomal protein S13 Ik
rpsi 3950742 — — ribosomal protein S4 I
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Continuing Table 2
R B 3 5 W ﬁ%{ﬂéﬂﬁ?ﬁg[ﬁ@?ﬁ:ﬂeﬁ% . ;EJA?% el
Gene Gene 1D Intron Chromosome including Gene expression Classification
NDNA homologous gene product
orf176 3950719 — chrl2 hypothetical protein OrsaiPp33 1
atp9 3950695 — chrl2 ATP synthase FO subunit 9 1
or f1520 3950715 — chr9,12 hypothetical protein OrsaiPp35 1
rpl2 3950683 + — ribosomal protein L2 Il
rps19 3950746 — — ribosomal protein S19 I
nad4L 3950693 — — NADH dehydrogenase subunit4L. I
orf241 3950686 — — hypothetical protein OrsaiPp39 1
cob 3950681 — — apocytochrome b il
mat-r 3950675 — — maturase-related protein il
rpsl 3950690 — — ribosomal protein S1 1
ccmFn 3950740 — — cytochrome ¢ biogenesis Fn il
cemFe 3950691 + — cytochrome ¢ biogenesis Fe Il
or f165 3950749 — chr9,12 hypothetical protein OrsaiPp45 1
orf284 3950688 — chr9,12 hypothetical protein OrsaiPp46 1
coxl 3950761 — chr9,12 cytochrome ¢ oxidase subunit 1 1
rpl5 3950714 — chr9 ribosomal protein L7 1
orf173 3950737 — chrl,3 hypothetical protein OrsaiPp50 1
or f162 3950736 — chrl,12 hypothetical protein OrsaiPp51 1
cemB 3950692 — — cytochrome ¢ biogenesis B I
or f160 3950680 — chr9 hypothetical protein OrsaiPp53 1
nad?2 3950765 + — NADH dehydrogenase subunit 2 1
atpl 3950678 — chr9 ATP synthase FO subunit 1 1
nad9 3950743 — chrl NADH dehydrogenase subunit 9 1
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Genome-Wide Cloning of Protein-Coding Genes

in the Rice Mitochondrial Genome

YANG Xiao-po'?, LIU Bing'. TANG Yun-xuan', JIN Yu-xi', SHI Zhen', DU Xiao-li',

SONG Li'

(1. School of Life Science, Chifeng University, Chifeng, Inner Mongolia 024000; 2. Research
Center for Philosophy of Science and Technology, Shanxi University, Taiyuan, Shanxi

030006)

Abstract: In order to explore cloning method suitable for the mitochondrial gene, taking rice mitochondrial gene

cemB and nad9 which are protein-coding genes as example, several methods were used for cloning. The results

showed that the application scopes of different methods were discussed based on sequence analysis of mitochon-

drial protein-coding genes. The conventional method, RT-PCR method and the simple method were suitable for

I ,1land [l genes respectively.

Key words: rice; mitochondrial DNA/mtDNA ; protein-coding gene;gene cloning
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