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Abstract Cloning by RT-PCR and analyzing of sequence of fragnent homologoustoM S2B nap gene from re-
cessive genic male sterile line S45AB of B rassica napus are mmensely mportant It helps to understand of gene
regulation in sexual reproduction of flow ering plants, potential goplication in agriculture such asmale-sterility.
In thispaper, fragnent homologoustoM S2B nap genew asamplified and sequenced by PCR w ith template dD -
NA of S45AB male sterility and male fertility. The major reaults are followed: fragment homologous to
M S2B nap genew as steadily anplified from meiosis stage, but therew asno PCR productsusing ©ONA of single
nucleus stage as tamplate,w hich suggested that the fragnent homologoustoM S2B nap genew as not exp ressed
at this stage MNA fragnent hamologoustoM SZ2B nap sequence of S4%AB show s 88% identity to A rabid opsis
thalianaM S2 squence, and 99% identity to B rassica napusM SZ2B nap sequence gene reported previously. Se-
guence compari©on show ed that therew ere four diverged nucleotides digersed in the code region of the frag-
ment homologoustoM S2B nap MNA of S4%AB i e , AAC/AAT, TCC/TCT, AAT/AAC andA GA /AAA.
Fragment homologousof AAC/AAT, TCC/TCT and AA T/AAC w ere synonymousmutations W hileA GA /
AAA wasmisensemutation, A GA encding arginine and AAA encoding lysine
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T 1 M S2B nap ,
dDNA M S2 2 h, 70% , 4
(41 ,
SARA
(51 , : 13 mRNA
; , RNA ,
, F1 1 1@ : :
SARA SAB 509,
, M S28 nap , mRNA Ilation System (L IFE
, TECHNOLOGY Inc ) , mMRNA
, SA%A M SZB nap 14 DNA
M annheim Boehringer dNA Synthe-
sisKit dDNA
! 15
11 GeneBank ( X99922)
SAA M S2B nap , M S2B -
S4B nap ,
, 79 bp 761bp 487 bp
12 (D
(71 ,
1 M SZ2B nap
Table1l Seqguence of primersand itsplace n theM S2Bnap canplete ssquence
M S2B nap
Na of primer Sequence of primers Primers place in the sequence of M S2B nap (bp)
Primerl 5'-AATGGAA TGGACA GTTTACTGTC-3' 1 23
Priner2 5'-GAA GGTTGTA TTGGCA GCTGA G-3' 778 799
Primer3 5'-CAGATTCA GA GGA GATTGC-3' 732 753
Primerd 5'-GAA GCTCA GCTAA GTCCTCG-3' 1483 1502
Primer5 5'-CGTGTATCA GATCGCTTC-3' 1441 1458
Priner6 5'-TTTGACCTAA GCCCTTCC-3' 1909 1927
' PCR BLA ST
: : (http  //www. ncbi nm. nih gov/en-
trez/nucleotide him]) DNA S
(TAKARA LA PCR KitVer2 1) TAR
94 3min; 94 30s 55 30s 72 1min
35¢cycles 72 , 10min 2
16 PCR 21 M SBnap
1 2% , DNA ,
: (GFX™ DNA ,
PCR DNA and Gel Band purification Kit) PCR DNA (1
PCR pGEM ®-T vec- M S2Bnap mMRNA
tor )
17 dDNA ,
: ( 2, Fragment
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SAA S48 M SZ2B nap
ms mf, GeneBank
od M S2
" M S2B nap .
S48 mf MS2 M SZBnap
88%  99% © mf

M S2 M SZB nap

1 Priner5 Primer6 M S2B nap M S2B nap
DNA ,
1. DNA ;72 3 465 @DNA SA5A AR M S8 nap
;6 7 8 9 2 4
6 8 ;3579 ;10 S4B
Fig 1 A grose gel electrophoresisparttern using meiosis . S4B SARA
and single nuclear stage DNA asPCR tenplate L ane 1. 4 ( 3) 4 )
M arker; Lane2, 3, 4 and 5. meiosis stage ONA; L aneb, 3 (AAC/AAT

7, 8 and 9: single nuclear stage ONA; L ane2, 4, 6,

TCT/TCC AAC/AAT),
8 male fertile ling Lane3, 5 7, 9 male

sterile ling L ane 10: blank control ' 1
(AAA/AGA) ,
. , SAB
( ) (AAA) M SZBnap
by AAA) , SARA ( )
AAA A GA

M S2 MSBnap mf ms
( 4):MS2 MSBnap mf

2 ms 616 616 ,
1 DNA 12 4 6 135 T MS2 M SBnap 59 ,
D203 Primerl  Primer2 90 4% mf
(Fragment1); 4 & Primer3  Primer4 M S2 65
(FragmentlIl); 6 7: Priner5 Primer6
an , 89 44%; M S2Bnap
(FragmentlIl).
Fig 2 A grose gel electrophoresispattern of three pair primers 4 !
Lane2 and 3 Theproductsof PCR with Priner 1 and Primer 2 for 99 35% ms M S2 M SZBnap
fragment I (1 799 bp); Lane4 and 5. The productsof PCR w ith 312 (= )

Primer 3 and Primer 4 for fragnentIl (732 1502 bp); L ane 6 and mf M S2 M S2Bnap

7. the productsof PCR w ith Primer 5 and Primer 6 for

fragmentll[ (1441 1927 bp); Lane 1: M arker; L ane 2, 312 m S(S4m M S nap
4, 6. productsof male fertile ling L ane 3, ) (R)’ MS2 MSXB-
5, 7. productsof male sterile line nap mf (S4B M S2B nap )

(K) MS2 MSBnap mf

22 , ms )
SARA ( ) 43 ( ) MS®B- S48
nap , SA%A S4B MS2 MSBnap mf ms
M S2B nap ( (jojoba)
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MS2Bmip GAT TCA GCA GAG GAG ATT GCA AAA GAA GIT GAT GTG ATT ATC AAC TCA T80

mf GAT TCA GCA GAG GAG ATT GCA AAA GAA GTT GAT GTG ATT ATC AAC TCA TRO
ms

GAT TCA GCA GAG GAG ATT GCA AAA GAA GIT GAT GTG ATT ATC AAC TCA 780

D 5 A E E ] A K E v D v | I N 5

MS28nap  GCT GCC AAT ACA ACC TTC AAC GAA  AGA TAT GAT GTT GCT TTG GAC ATA AAC #3l

mf GOT 'GCC AAT ACA ACC TTC AAC GAA AGA TAT OAT GTT GCT TTG GAC ATA AAC L8]]

ms GCT GCC AAT ACA ACC TTC AAT GAA AGA TAT GAT GTT GCT TTG GAC ATA AAC B3|

A A N T T F NN E R Y D k| A L Do N

MS2Bnap ACA CGA GGG CCT GGT AAT CIC ATG GGA TTC GCC AAG AAA TGC AAG AAG (TC 882
mi ACA CGA GGG CCT GGT AAT CIC ATG GGA TITC GCC AAG AAA TGO AAG AAA CTC BEI

ms ACA CGA GGG CCT GGT AAT CIC ATG GGA TTC GOC AAG AAA TGO AAG AAA CTC 882

T R G P G N L M G F A K K C K K L

Mi2finap  AAG CIT TTC TTG CAA GTA ICT ACA GCT TAT GTG AAC GGA CAA AGA CAA GGA 933

mi AAG CTT TIC TTG CAA GTA ICT ACA GCT TAT GTG  AAC GGA CAA AGA CAA GGA 93]
ms AAG CTT TTC TTG CAA GTA TCC ACA GCT TAT GTG AAT GGA CAA AGA CAA GGA 933
K L F I Q v S5 ] A Y Vv NN G 0 R Q G

MSiBnap AGG ATC ATG GAG AAG CCC TTC TCG ATG GGA GAT TGT ATA GCT ACA GAG AAC B4

mf AGG ATC ATG GAG AAG CCC TIC TCG ATG GGA GAT TGT ATA GCT ACA GAG AAC 984

ms AGG ATC ATG GAG AAG CCC TIC TCG ATG GGA GAT TGT ATA GCT ACA GAG AAC 984

R 1 M E K P F 5 M G D C I A T E N

M2 Bnap TIC ATG GAA GGT AAC AGG AAA GCA TTA GAT ATC GAT AAA GAG ATG AAG CTA 1035

mf TTC ATG GAA GOT AAC AGG AAA OCA TTA GAT ATC GAT AAA GAG ATG AAG CTA 1038

ms TTC ATG GAA GGT AAC AGG AGA GCA TTA GAT ATC GAT AAA GAG ATG AAG CTA 1035

F M E G N R KR_ A L D 1 D K E M K

MiiBnop  GCT CTT GAT GCT GCA AGA AAA GGG ACT CAA GAT CAA GAT GAG GCG CAG 1 (iR
mf GCT CTT GAT GCT GCA AGA AAA GGG ACT CAA GAT CAA GAT GAG GCG CAG 1086
ms GCT CTT GAT GCT GCA AGA AA A GGG ACT CAA GAT CAA GAT GAG GCG CAO 1086
A L D A A R K G T 0 (] Q 0] E A 0
3 MS2Bnap S4B (mf) S4%A (ms DNA
( , )
Fig 3

A lignment of the partial ©ONA and deduced anino acid sequence from M S2B nap, male
fertile(mf) and male sterile(ms) line (Numbersat the right margin refer to the nucleotide
position The encoded anino acids are designated by single-letter codes T he differential
nucleotide site and its deduced amino acid are underlined and been shadow. )

M S2 M S2Bnap mf
6]

m S 1
2% © 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1 S49AB M S2B nap 5
M SBnap mf ms
M S2 S4%A
, MSBnap mf ms M SZB nap ;
32 MSZBnap
\s2 RIMEKPFSMGDCIATENFLEGNRKALDVDREM ... M S2
MS2HBnap  RIMEKPFSMGDCIATENFMEGNRKALDIDKEM ...
f W RIMEKPFSMGDCIATENFMEGNRKALDIDKEM ... , GUS
s ~RIMEKPFSMGDCIATENFMEGNRRALDIDKEM ... (3]
4 MS2 MSBnap mf(S48B) ms(S4A) DONA ' , '
( * ) 48
Fig 4 Comparin of the predicted anino acid sequence of M SRB nap
M S2, M SBnap, mf (S45) andms (S45A) DNA predicted
anino-acid sequence A putativemale sterility anino J
acid residuesw asmarked w ith box and star.
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