¥ 4 % 3] 2012,26(1) 0049 ~ 0053

Journal of Nuclear Agricultural Sciences

49

XEHS :1000-8551(2012)01-0049-05

M K PR 7 G 4 T

REWR OBRESC E & ERA WA

(1. fiEgel TR R bd S ARaERe, 772 T 510225, 2. 4EREA Kb 252208, 7778 TN 510642)

OB AR E AL A R AR R B AMH WA S AT T nad2 atpA F7 cob 3 N
BARAREFIRGRELSE, EREAN,apA AREFZRAERFT 250 F 2P HAL AL, nad2
BAERHT A FPWHBLEER 104, 5RFAMLIE T 3 49k C-U B8R F %5158, cob 2B LR
BALSBREFRATORBALERA 6 L, RS LR C-UHHIN, RF 2EFELEHA 1 4 UCHG-U
BHFRBLE, BEFRATR T RMEL SN HHRE RS, HERXSEET HARAR G L, M
T ARG R A, RN R BRI FORERER SRR TR MM ERERE A
E

S TR WL TR E ; nad2; cob; RNA 4%
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Abstract; RNA editing status of three mitochondrial genes nad2, aipA and cob from hot pepper CMS line North A and its
maintainer line North B were studied. For nad2 the results showed that nad2 and cob were edited at different degree
except atpA. For nad2 there were ten editing sites in CMS line, of which seven sites occurred as C-to-U changes, one as
U-to-C change, the other two as C-to-G and A-to-U. However, maintainer line had only seven C-to-U editing sites. For
cob gene there were six editing sites in ‘ North A’ | of which five sites occurred as C-to-U changes and one as U-to-C
change. The maintainer line preserved the five editing sites of C-to-U while lacked of the U-to-C change and added a G-
to-U unique editing site. The maintainer line had obviously higher editing frequency at each editing site than the CMS
line. The amino acid and hydrophobicity of the deduced protein were changed after editing, suggesting that the RNA
editing might contribute to CMS property in pepper.
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Table 1  Special primers used to amplify mitochondrial genes related to CMS
B 1973
gene primer sequence(5'-3")
nad2 F-GCTGGCGCACCTCTCCTAACTA R-TGCTGCGATCACATAAAAACATAA
atpA F-TTGCCAGCGGTGTGAAAGGAATA R-TGGTGGTCGGCGTAACAATAATGA

F-AGATGTTGAAGGGGGCTGGTTG

cob

R-AAGAATGGCATGGATCGGTAGGA

1.2.3 ARABEAFA M S A cDNA 4
—4lE B EN  BUR RNA 29 1. Spg, 6 BRIEREHLS]
¥1(50mol/L) 1. Opl, dNTPs( 10mmol/L) 1. Opl, RNase-
free H,0 %2 10. Opl, 1215 65°C PR Smin, B 7E
K EBH Smin; /T A 5 x Pn'meScriptN Buffer 4. 0pl,
RNase Inhibitor(40U/pl)0. 5ul, PrimeScript ™ 1% %% 53¢ fiff
(200U/pl) 0. 51, RNase-free H,0 5.0ul, 30°C £ i
10min J&5 2 B 42°C £ 1h, 70°C K 15min, 7K 117
H, - 20CHRAEE

PCR 5 RT-PCR J& i g AR BN 25ul, Hid 10 x

PCR Buffer ( & 20wmol/L MgCl, ) 2.5ul, dNTPs
(10mmol/L) 0.5pl, F. F Wi 51 % (10pmol/L) 4%
1.Owl, & #x 3.0wl, Tag DNA Polymerase ( 5U/pl)
0.25ul,ddH,0 16. 75ul, PCR 4" [ i 2 7 M : 94°C
AR Smin ;94°C 25 PE 30s 3R 4k 30s,72°C ZEAif1 605,32
MEIR G 72°C HEAH 10min, H T 1 atpA cob Fl nad2
HE R 1B SR 51 BERE N 54°C,54°C A 50°C
PIGP W28 1. 5% 1Y BRARHE BE e v vk oy B L i
alifl , ZEHR) pMD19-T e a8k b, HIFA Bk e fk =
E. coli DH5a ", S BR 28 56 5 by FHPE 1) B 41 7 (B
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(DQ381455) S Pl Wy 2k ki ik NADH it & i 0 2 2
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Bl 1 BB CMS RS MR4FR T nad2 .apA F cob
JEFIRSF X4 PCR 5 RT-PCR 4325
PCR and RT-PCR amplification results of nad2,
atpA and cob conserved region from pepper CMS

Fig. 1

line and its maintainer line
M:DI2000 Marker; A: ANE % ; B:ARFFSR;1.2.5.6.9.10:
RT-PCR 7#4);3 4.7 .8 .11 ,12.PCR /=¥,
M. DI2000 Marker;A :CMS line;B:maintainer line;
1,2,5,6,9,10:products of RT-PCR;
3,4,7,8,11,12;PCR products

i S R I Z R (P) 28 S 2R (L) 5 (6) . (7)
(8) A7 mi i s 4 (1 2 S 12 7 S0 DA I 28 ( P) 72 i 22
FR(S) KEZMR (R) A 2R (C) 22218 (S) 28
(o 2R (L) 55 (9) o 5 i i I e ffi 2 6 R & 2E
A (E2), IR EATRML, BREL2RE T 7
Ab C-U Mgt oh, Bk T HAY 3 AbFE S5 g, 43 0] 2
()N C-G 55 (2) iy A-U A28 (9) 1% U-C,
1 GCTGGCGCACCTCTCCTAACTATTGCCCATTTATTCTGEAATAATCTTTTTAGGAGGGAC 60
61 AATATGACATATTTCTGCCAANTCCTTCTATTATTAAGTACGGCTGGTACCATITCGATG 120
n
121 TGTTTCAATTCTTTCGAACAAGAGAGGTTTGATGCTTTTGAATCCATTGTATTAATTCCA 180
(2)(3) (4) (5)
181 CTTCCTACTCGCGGTATGCTCTTTATGATCTCGGCTTATGATTCAATTGCCATGTATTTA 240
@ (M (8)
241 GCTATIGAGCCTCAAAGTTTATGTTTTTAAGTGATCGCAGCA
@) (10
K2 REFR nad2 #F RNA ZidE 75 DNA F51)
Fig.2 RNA editing sites and DNA sequence of
nad2 gene in CMS line
G R e I S o Y W Y /SN B T i
4 AR AL T TR Zebr il . NEIR,
Start and stop codons are in gray background; editing sites

are underlined. The same as following figure.
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2.4 2ANERMNRERESH
nad2 M cob FEFTEBMAMMTIEMEAT R (A) X

HIAAFFR (B) AWM G MR ME 2 ik, AFR
TSN 1 18 Gt T 0 3 5 (RS 2R TR LA A5 P S
A 78 2 DRI nad2 F cob JE PR SR AR {57 X
BB K BA G (0 2 Sy | BV IA Ry 52 G i s R oE 4
2 SR R A RN AR TE 8 i e SR R A R LRI AE
R T AT RPN RHGIATTEIRH)G,
A S FE DR 1) 5 SR AR A S IX. S 0L A7 A5 1180 20 R 0 3R 42 o8
T, H RNA #FIEH .

1 AGATGTTGAAGGGGGCTGGTTGCTCCGTTATATGCATGCTAATGGGGCAAGTATGTTTTT 60
61 CATTGTGGTTCACCTTCATATTTTTCGTGGTCTATATCATGCCAGTTATAGCAGTCCTAG 120
(1 (2)
121 GGAATTTGTTCGGTGTCTCGGAGTTGTAATCTTCCTATTAATGATTGTGACAGCTTTTAT 180
(3
181 AGGATATGTACTACCTTGGGGTCAGATGAGCTTTTGGGGAGCTACAGTAATTACAAGCTT 240
241 AGCTAGCGCCATACCTGTAGTAGGAGATACCATAGTGACTTGGCTTTGGGGTGGGTTCTC 300
301 CGTGGACAATGCCACCTTAAATCGTTTTTTTAGTCTTCATCATTTACTCCCCTTTATTTT 360
(4)
361 AGTAGGCGCTAGTCTTCTTCATCTGGCCGCATTGCATCAATATGGATCCAATAATCCATT 420
(5)
42] GGGTGTACATTCAGAGATGGATAAAATTGCTTCTTACCCTTATTTTTATGTAAAGGATCT 480
(6)
481 AGTAGGTTGGGTAGCTTTTGCTATCTTTTTTTCCATTTGGATTTTTTATGCTCCTAATGT 540
541 TTTGGGGCATCCCGACAATTATATACCTGCTAATCCGATGTCCACCCCGCCTCATATTGT 600
(M
601 GCCAGAATGGTATTTCCTACCGATCCATGACATTCTT

Fig.3 RNA editing sites and DNA sequence of cob gene in CMS line and its maintainer

El3 AERGHREFR cob 2K RNA w7 55 F1 DNA 7371
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Table 2  Editing frequency and transcript occurrence rates of editing sites of nad2 and cob gene

ZhHESL A Y SRR R 5e et HE 1E % e
frequency of editing sites (% ) incompletely abnormally

transcript (% )  transcript (% )

1 2 3 4 5 6 7 8 9 10
nad2 A 100.0  100.0  100.0  80.0  80.0  100.0  40.0  100.0  60.0  100.0 60.0 60.0
B — —  100.0 80.0 100.0  100.0 60.0 100.0  —  100.0 40.0 40.0
cob A 100.0  80.0 100.0  80.0  40.0 100.0  — — — — 60.0 20.0
B 100.0  100.0  100.0 100.0  — 100.0  80.0 — — — 20.0 20.0
TE S G AIURTE 5 A se BE T EEAR T

Note: Each editing frequency is figured out in five clones.

3 e

H
&

FIHFTAIE, B iR S CMS FHEA#R &

B AE Wy W W H A% 3 A AT 5 180 i) 4 R 22 B
, 1 NADH 8 JR V3 cob ccox T cox T UL I atpA |
atp6 atp9 55, X BEILIRFL SRACHY RNA G 48 B 5% 5O
TREEYMEEANET A X AR ERT



Journal of Nuclear Agricultural Sciences

2012,26(1) :0049 ~0053

nad2 .atpA F cob 3 AR LR FE A ZE BT
RERFER AT BT RNA SR, 258
W] B RAR L RNA & g 5 5142
ERIY —AE, W HE N C-U B AE, Hd nad2 K 10
AL S 7 A C-U B4 (5 70% ) , cob FEH
6 MmN A 5 A C-U MgmiE (5 83.3% ) , ni
P REEEB TR 12 v HREZSHAKR
RPNk, IRV T X 48 RNA 1) 448 34 m
TH GRS B (0 B K M, SR T R A AR S
X5 TR ah SRR — e
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