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R RIN KA EN T =40 bS8

-3 CCA@I\ATT TCGATCACAATCATGTGGTAATAATGGGTTTGAATCAGAGAGACTCGATCTGGAAACTCCTCAATGAT TATAACGTGAACTCGTTGAAGA

+96 GAAGGAGACAAGCAGAAATAGACGCTTTTTTTGAACCATTTGAGAGGGCGCAGCGTATCCGTTTCAATAACTGGCAGAACGGAATAGAGTTGTTAGATGG

+196 GGCTGAATGGAGGAACGGCGATATAGT TATCCCTGGAGGCGGCGGACCAGTAATTTCAAGCCCCTTGGATCAATTTTTCAT TGATCCATTATTTGGTCTT

+296 GATATGGGTAACTTTTATTTATCATTCACAAATGAATCCTTGTCTATGGCGGTAACTGTCGTTTTGGTCCCATCTTTATTTGGAGTTGTTACGAAAAAGG

2)

+336 GOGGGGGAAAGTCAGTGCCAAATGCATGGCAATCCTTGGTAGAGCTTATTTATGATTTCGTGCTGAACCTGGTAAACGAACAAATAGG TGGAAATGTTAA

(2)

+496 ACAAAAGTTTTTCCCTCGCATCTCGGTCACTTTTACTTTTTCGTTATTTCGTAATCCCCAGGGTATGATACCCTTTAGCTTCACAGTGACAAGTCATTTT

() (5) ()

(7)  (89)

+596 CTCATTACTTTGGCTCTTTCATTTTCCATTTTTATAGGCATTACGATCGTTGGATTTCAAAGACATGGGCTTCATTTTTTTAGCTTCTTATTACCAGCGG

+696 GAGTCCCACTGCCATTAGCACCTTTTTTAGTACTCCTTGAGCTAATCTCTCATTGTTTTCGTGCATTAAGCTCAGGAATACGTTTATTTGCTAATATGAT

(10) un

+796 GGCCOGTCATAGT TCAGTAAAGATTTTAAGTGGGTTCGCT TGGACTATGCTATTTCTGAATAATATTTTCTATTTCATAGGAGATCTTGGTCCCTTATTT

(12} (13)

(14)

896 ATAGTTCTAGCATTAACCGGTCTGGAATTAGGTGTAGCTATAT TACAAGCTCATGTTTCTACGATCTCAATTTGTATTTACTTCAATGATGCTATAAATC

996 TCCATCAAAATGAGITAY
(18)

(18) (i6) (i7)

Fig. 1 RNA editing sites and DNA sequence of afp6 gene

Initiation and stop codon are respectively boxed with hard lines. Putative stop codon is boxed with broken lines. Editing sites are underlined.

Table 1 RNA editing sites of arp 6 gene of HL type rice
site 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
DNA TCT CCA TCA CGC TCG TCG CGT CAT TCA TCA TTC TTC CAT TCT TCA CAA
amino acid Ser  Pro Ser Arg  Ser  Ser Arg His  Ser Ser Phe Phe His Ser Ser Gln
DN A TTT CTA TTA TGC TTG TTG TGT TAT TTA TTA TTT TTT TAT TTT TTA TAA
amino acid Phe Len Leu Cys Len Len Cys Tyr Len Len Phe Phe Tyr Phe Leu stop

The sites of the 8th and 9th can be oo edited.
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Table 2 editing frequency of all editing sites of afp 6 gene among sterile line A, maintainer line B and hybrid F, of HI- CMS rice

Frequency 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
A 68 70 79 77 71 80 76 50 56 74 67 73 1 3 81 80 82 82
B 78 74 81 80 77 85 80 58 62 84 71 80 1 4 86 84 87 86
Fy 97 98 98 100 96 100 98 74 85 100 98 100 3 4 100 98 100 100
3 i '3 P 1S AR EN T 1 M2 sk, Jf
1

RNA % I %305 3l A7 76 T 0 S 0 40 0 46 B 1
R I RAR T, ZEXEA TN BT A 4
ERIZRAT R T RNA SR g D, i
TR RiRTT RNA G4 — MO0 e ik £ 5% S AR 10
FURGILIX, KEZECH U MR, FEEHNT
SR 1 K2 kb, XHE S B )
BIERE PP R A AR A SO 5 B — KAIE S
RNA 25 (iX2e4% . cDNA 5 DNA FEHIRY LL
UEW atp 6 6 55 A () 4 15 [X 48k N A7 4 18 N G 48 A7
ML Mg GU . 18 AN AT ok

I G AL A, HA 3 AN RAEAES 3
frei, HEA AT 5.

I ERLR RNA Sidi 3 2 Ay e X, A
384 I B A G 86 2R 1 AE O Y 81 PR DR ST P A
B R e o R S E2 ST ok o (e I S Rt B VA=
JARNA A7 v e S 31 O By FA R 2 &5
F. atp 6 mRNA 55 18 MU A g5 IN T —4

TR T LWL, A Y atp 6 mRNA %
G RO A A R AT LR Z s, W]
AR I AN Wi (2 3). —Ak RNA Zufii

Table 3 Comparison of editing sites of atp 6 transcripts in rice, maize''®, wheat!'”!, sorghum!"™ and petunia''"
site i 2 3 4 5 6 7 8 9
Armnao ™
plant acid|  340( nt) 367( nt) 409( nt) 513( nt) 520( mt) 538(nt) 546( nt) 553(nt) 554( nt)
Rice SF P-L SL R-C SL SL R-C L
M aize SF L-L SL C SL 5L R-C P-L no
Wheat Y L SL R-C SL SL R-C P-L no
Sorghum =F L-L SL C SL SC P-L P-L no
Petunia P-5 L S L R-C s L L R-C P-L no
T.site 10 11 12 13 4 15 16 17 18
Al nao ™
plant acid|  747(nt) 769( nt) 811(nt) 833( nt) 872(nt) 948( nt) 955( nt) 964( nt) 1002( nt)
Rice H-Y =L 5L | L H-Y =F =L Q=
M aize H-Y =L 5L L 5L H-Y =F =L Q=
Wheat Y L L L 5L H-Y =F =L Q=
Sorghum H-Y SL SL | SL H-Y SF SL Q™=
Petunia Y SL SL | SL H-¥ SF L Q=

“no” represents nol editing. *  represents stop codon. The numbers refer to the nucleotide positions at which editing oceurred, and the nucleotide is

according to rice genomic sequence. The nucleotides at 553 and 554 in rice can be coredited.
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Study on The Editing Sites in The Transcript of afp 6 Gene
of HL- Rice Mitochondria’

YI Ping, WANG Li, SUN Qing Ping, ZHU Ying Guo""

( The Key Laboratory of Ministry of Education for Plant Develop mental Biology and Institute of Genetics,

College of Life Sciences,

Wuhan University,

Wuhan 430072, China)

RNA editing is a process in which the genetic information of a gene transcript is changed during or

after transcription. RNA editing exists extensively in the higher plant mitochondria, and is a necessary step for

forming functional proteins. There may be some relationship between RNA editing and cytoplasmic male sterility

(CMS), a kind of phenomenon that is closely associated with mitochondrial genome mutations. T he research

materials were the gametopthyte male sterility line (A), maintainer line (B) and F; hybrid (F;) of HL-type
CMS. ¢DNAs and DNAs of atp 6 were obtained from A, B and F| by PCR and RT-PCR. Then sequences of

c¢DNAs and DNAs are compared: A, B and F; share the same 15 editing sites found in the transcripts of atp 6.

The restorer gene in F| greatly changed the editing frequency of each editing site. So it is suggested that HL-

type CMS is associated with RNA editing of atp 6.
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