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RNA editing and expression analysis of NAD3 and
COB in mitochondria of kenaf
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Abstract  Transcription and expression of NAD3 and COB were analyzed using F; plant of three near isogenic

mitochondria lines including UG93A(male sterile line) , UG93B(maintainer line) and UGI93A X FuHong992 (restorer line)
kenaf as study materials. The results showed that: The coding sequence and RNA editing of NAD3 displayed no
differences among these three lines; The coding sequence of COB is completely consistent ,and there were 8 editing
sites of RNA editing.which occurred at the first or the second position of codons with alteration of amino acid type and
was mostly converting hydrophilic amino acid into hydrophobic amino acid; The editing frequencies of COB were lower in
sterile cytoplasm than in fertile cytoplasm ; There was no size difference of NAD3 and COB mRNA in the three lines, but

the expression level of NAD3 and COB was reduced significantly in UG93A compared to UG93B and F; ,indicating that

NAD3 and COB might play an important role during the anther development of kenaf.
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K H] CTAB JE#& BUZL R 46 25 DNA, B AR/
LPHRSMAREER . RHZEZB MY RNA 2
W) & CHEBRPE ), 32 IBOSUR S 20 R AE 25 RNA §%
TR U B EAT R A
1.3 REFKREREY G

i H§ TransScript® One-Step gDNA Removal
and c¢cDNA Synthesis Super Mix ( Trans Gen
Biotech) . % M 56 W] 45 4 B8 & A cDNA. R 45 £1 ik
O NAD3 3 A1 COB 3 DNA J7 518211514 »
HT ¥ # NAD3 #1 COB % H CDS X (Coding
sequence) , T {5 L& 1,
1.4 ERNFREENRITE

% F MaxiGel Extraction Kit (5 & i 42) [\ i
H 1 H B, H DNA Ligation Kit Ver. 2. 1(TaKaRa,
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List of primers used in various experiments

5194 Fr

Primer name

519 51

Sequence

NAD3F 5'
NADS3R
COBF
COBR 5'
NAD3-gF
NAD3-¢R
COB-qF
COB-¢R
GAPDH-qF
GAPDH-¢R

al al [o2] al (o2} [o2] [} al [&2]

TGGACTGTGGTGATGTCAGAATTTG 3'
AGATTACTCCCGATCCGAAGCAC 3'
ATGACTATAAGGAACCAACGATTCTCTC 3’
TCAGGCGTGCTCAGTCTCAGTGT 3’
TCCTTGGGCAGTACCTCCCA 3'
CCGATCCGAAGCACCCCTTT 3'
CTTTGGGGTGGTTTCTCCGT 3’
GCGGCCAGATGAAGAAGACT 3’
AAGATGCCCCTATGTTCGTCGTC 3’
TATTGAAGGAAGCGGCTCTACCAC 3’

1.6 RT-PCR & #7

53 500 ng LR XUAZ AL 25 RNA 34T [
5k, i % # Bio-Rad 24 ® CFX96 %} NAD3
COB }#:H#47 Real-time RT-PCR 43+ #7. WA
Sy H -3 R W SR (GAPDHD 31, & 151 9
GAPDH-qF/R. B # 3 N 5] ¥ & NAD3-qF/R,
COB-qF/R (% 1), #| A TransStart Tip Green
qPCR SuperMix(TransGen Biotech), 10 puL )i
kR %£.5 pl 2 X TransStart Tip Green qPCR
SuperMix,0. 7 uL ¢cDNA,0. 6 pL primer mix({l{
10 umol/L of each forward and reverse primer) , Jill
ddH,O % 10 pL., PCR F2/FH:94 C .30 s, 1
;94 °C.5 5,60 C.30 s,42 MEIH, PCR i3 45
HUF M 65 CIF4R . L 0.5 °CoBs B THE 5 95 C .1
AMRBELRF 6 s B A SR U R 2. NADS
COB % [N (9 # % % ik 4 @ if Bio-Rad CFX
Manager i fF #1715

2 FHRE5SMH

2.1 EEAMTBEFEIISH

NAD3 3 CDS X DNA #l ¢cDNA F Bt K/
—F L, K B2k 380 bp (& 1(a)), & % % )% 31
357 bp,gifis 118 & R, DNA JF %1 fil cDNA ¥
GILE 3 Bl b4 oKL v 58 & — B0, 6 RNA 4 & 4.
COB 3:H CDS X DNA il cDNA A Bt kK /h—3, K
JEZ)oh 1 200 bp(E 1(b)) . & A 4t )75 1 179 bp.

it 392 D= AELRR . DNA JPFTE 3 Rt fhh 58 42—
. FIH DNAMAN #4%f 5 B il 7 1 PCR 7= 4
ELRED Jy 45 AT 0 B . 45 AR WL AN R OB
COB JEP#: 7 CDS X B9 RNA % i {57 55 07 & Al
B H AR 2 — 2 20 B 2k 4% L 5 g RNA 2 4
BWRAEMN (R D EHEATRETHRERM
i, COB JERAE 3 Fhp et v 52 0 58 4 G 4 19 4
fiE. ZLRRANMEBTEEPEAR B R IRIF R F A A
CDS X #f il 3 8 A4 5 7 mi s ¥ C-U 1y 42 4k
(F 2), RNA Hi8 K& ETER 15— i A 7
A E AR A LA = AL e O R kA
RNA Ziif ., 8 AL #i 14) gw 8 #1051 S 1 22 L e 2%
M AL (] 2) , 2R SR K M R (Pro 59) §%75 h
B KPR R IR (Leu 25 , #0512 FE R A0 i /K 1
2.2 Northern Blot 4%

FIH Northern Blot 43 #7 2L )ik NAD3 F1 COB
mRNA 7EA 7] Jl 5T o i) % sk R GA MG Ol . 45 R R W,
TEIT 45 2 UG93A UGI3B #l Fy AL b 246 ) 2]
NAD3 mRNA 1) 1 Mg A H 33800 A — 30, 5% o)
ARR/NFEAR A A (L 3Ca)) s R, 23X 3 Rl b4
BRI ] COB mRNA [ 5 /4~ st AR H 2% 58 45 il —
B B SEAR RN IEAA A (] 3(h)) , BB NAD3 Al
COB TE#% 535 K V-5 20k CMS 456 2R KL 1 B
KO F et NAD3 Fl COB () mRNA £& [
1 UG93A  UGI3B Fl Fy A 1 % sg i T 07 U AR
AHTA]
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(a) NAD3#E[F CDSIXDNAFIcDNA f Bt (h) COBFE[EICDS[X DNAFlleDNA J Bt
M,DL 5 000;1,UG93A DNA;2,UG93B DNA;3,F, DNA;4,UG93A ¢cDNA;5,UG93B ¢cDNA;6,F; cDNA
B 1 NAD3 #1 COB ®y ¥ 1&g
Fig. 1 Amplification of NAD3 and COB
®1 COBERFBRXHENM = HEME
Table 1 Editing frequency of editing sites of COB gene coding sequence %
o %4507 /5 Editing site
Material 1 2 3 4 5] 6 7 8
UG93A 93.8 88.9 93.8 91. 4 92.5 88.1 86. 1 87.9
UuG93B 95.2 94.2 95.0 94. 2 92.4 90. 5 88.0 88.5
Fi (UG93AX AL 992) 92.9 89.6 92.1 90. 2 91.9 87.6 85.5 87.7
CTATAAGGAACCAACGAT’TCTCTCTTCTGAAACAACCTATATCCTCCACACTTAATCAGCATTTGATAGATTATCC 80
AACCCCCAGCAATCTTAGTTATTIGGTGGGEGETICCGTTCCTTAGCTGETCTITGTTTAGTCATTCAGATAGTGACTGECG 160
TTTITTTAGCTATGCATTACACACCTCATGTGCATCTAGCTTTCAACAGCCTAGAACACCGTTATCGAGAGATCTTCAAGGG 240
GGCTGGTTGCTACGTTATATGCATGCTAATGGEECAAGTATGTTICTCATTETGGTTTACCTICATATTTITCETGGTCT 320
1(L-F)
ATATCATGCGAGTTATAGCAGTCCTAGGGAATTTCTICCGTGTCTCCEAGTTGTAATCTTCCTATTAATCATTGTGACAG 400
2(H-Y) 3 (R-W)
CTTTTATAGGATACGTACTACCGTGGGGTCAGATCAGCTTTTCEGCAGCTACAGTAATTACAAGCTTAGCTAGCGCCATA 480
CCTGTAGTAGGGGATACCATAGTGACTTGGCTTTGGGGTGGTTTCTCCGTGEACAATGCCACCTTAAATCETTTITTTTAG 360
TCTTCATCATTTACTCCCCTTTATTTITAGTAGGCCCCAGTCTTCTTCATCTEGCCCCATTGCATCAATATCCATCAAATA 640
4 (H-Y)
ATCCATTGGG TG TACATTCAGAGATGCATAAAATTTCTTTITACCCTTATTITTATC TAAAGGATCTAGTAGGTTGGETA 720
GCTTTTGCTATCTTTTTTTCTATTTGGATTTTTTATGCTCCCAATGTTTTGGGGCATCCCCACAATTATATACCTGCTAA 300
TCCGATGCCCACCCCGCCTCATATTETGCCGGAATGETATITCCTACCGATCCATECCATTCTTCCGTAGTATACCTGACA 880
5(P-8) 6 (H-Y)
AATCGGGAGG TG TAGCCGCAATAGCACCCETTTTTATATGTCTGTTGECTTTACCTTTTTTTAAAAGTATGTATGTGCGT 960
7(P-L)
AGTTCAAGTTTTCGCCCCATTTACCAAGGAATATTTTGCTTGCTITTGGCCGCATTGCTTATTACTAGGTTGGATCGGATE 1040
TCAACCTGTGGAGGCACCATTTGTTACTATTCCACAAATTTCTCCTTTAGTITTCTTCTTGTICTTIGCCATAACGCCCA 1120
8(P-8)
TTCTGGGACGGGTT GGAAGAGGAATTCCTAATTCTTACACTGAGACTGAGCACGC 1179

i f o 26 1E B RS T T O RE AR L 45 G 6 e el R R e i
Initiation codon and termination codon are boxed,editing sites are underlined
B 2 COB E[A RNA %35 S DNA 51
Fig. 2 RNA editing sites and DNA sequence of COB gene
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UG93A male sterile line; UG93B maintainer line; 992 restorer line; UG93A/992 UG93A X HongFu992

B 3 NAD3 #1 COB #j Northern 2

FZ D

Fig. 3 Northern blot analysis of NAD3 and COB

2.3 Real-time RT-PCR 4} #7

i 17 Real-time RT-PCR 43+ #F NAD3 #1 COB
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| l
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Different letters are significantly different at P<Z0. 05
El 4 qRT-PCR 4347 NAD3 (a)#1 COB (b) i %t % 3&
Fig. 4 Expression analysis of NAD3 (a) and COB (b) by qRT-PCR
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