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200 it 55 5 DR T — 5% B P A 2 DR R ) o i L R
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FJEFIHT  HRIE NCBL S35 22 o355 M 20 i Joi Al
AEHELRAER or 156 FHFEF) T 1 X551
WOFFINE D, FIBRBREYBARAGRA A&
. VIBHIIEN 4 DNA IR EERNF B, &
Ptk ZH B4 DNA 1.0 uL (100 ng « uL™), k

TSI % 1.0 L (50 ng » uL ), 1.0 pl Mg*
(25 ymol « L™1),2.0 pL. dNTPs (2.0 mmol « L),
0.2 pl. Tag W (5 U+ L71),2.0 uL 10 X PCR reac-
tion buffer, #M5E 11. 8 L ddH, O {41 {4 2 pi &R
$20 pl, P HEFRFE K94 °C,5 min; 94 C,30 s,
54 °C,60s,72 °C,60 s(35 ME¥);72 C,10 min,
PCR F=41 %5 1% SRR F Tk R I )5, 157 FH e e
Wl & Il ke 5 B B, A pEASY-TIL Sl ik
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Table 1 Primer sequences of orf456 gene and reference genes
5[4 Primer JB31] Sequence F3% Usage

CMSF 5-GAGCAAGAAGOGGAACTAC-3' Primer of or 456 gene in pepper
CMSR 5-TTOGTTCOCTCACAGTCTCS' Primer of or 456 gene in pepper
Actin-F 5'-GTOCTCTTCCAACCATCCAT -3’ Primer of Actin gene in QRT-PCR
Actin R 5" TACTTTCTCTCTGGTGGTGC-3' Primer of Actin gene in QRT-PCR
UEP-F 5-CCGACTACAACATCCAGAAG -3’ Primer of UEP gene in QRT-PCR
UEP-R 5-CACACTCAGCATTAGGACAC -3’ Primer of UEP gene in QRT-PCR
EFl«F 5" TGAAGAATGGTGATGCTGGC -3’ Primer of EFla gene in QRT-PCR
EFlaR 5'-GACAACACCAACAGCAACAGS Primer of EFla gene in QRT-PCR

1.2.3  BiMUE RNA #2ECRR#5% KA RNAsim-
ple & RNA $2EGAF & RRECHMA A KB 2 A
AR B EIMABEID KM 4 MR RHAZ OR.
25 AR B RNA, BABRAES B85 & i BA
o RFSRRAMTARR 2.5 pg BHUE RNA,2 pL
BEHL 7~ B 4A 51 8 (10 pmol » L), 2 pL dNTPs
(2.5 mmol « L™V, 4038 ddH, O {H P34 & & Sk
FH 13,5 L, 70 C Mk 5 min J5RELEK LB
H 2 min, £ ERB AW MA 4 pL 5 < First
Strand Buffer,1 4L DTT (0.1 mol » L™"),0.5 pL
RNasin(20 U « xL ") fl 1 pL TIANScript M-MLV
(200 U » uL7),i8%J,25 °C,10 min;42 °C,50 min;
95 °C,5 min, ¥ cDNA 5 —45 1 : 10 BB 1EH
QRT-PCR 4R .

1.2.4 QRT-PCR & MK 5| 4y i% T KA X o fify
8y B GenBank H 2 & F 19 B Actin,
UEP #1 EFla 53, #| F§ BioXM 2. 6 #/4:¥¢ it 3 *f
NSEW(E D, CMS292 ZEREHREUSHER
Actin UEP HI EF1™ 4 bR AT MRS & 8, HXF

ERFERAFR 102545k (A AR HE
BB 10 (5 BIS 14 cDNA AR .6 1 5 158
1| 5 B B B UE T R4 R 36 45 T 3043 1 R - 100,500,
2 500,12 500,62 500,312 500, ¥ 44 Fs B FE 0 A 45
P& VBB AL EL B 45 /0 100 48, HL Rl 1,5,25,125,
625.3 125, MIARHERM R AL R AR RBAE, K5
AR R RS DL BUBUE F BV R Ak, LB
XFREAG Ct (B AR LRI E B AREMLE .
1.2.5 QRT-PCR ik LURBISH cDNA &
—4E AR , R QRT-PCR B AR 4 B CMS292
FRERFAE KB RAL PR EEN . KRN
RER 12.5 pul 2XSYBR Premiz Ex Tag™ (Taka-
ra), L FWESI#I4 1 pl (10 pmol » L71,2 uL Fi %
JE#) cDNALXNFE 8.5 pL ddH, O {4 14 & R kR
25 pL, PHEFRFH:95 °C,30 5,95 °C,5 5560 °C,
30 s (40 MEFH) . AP HEE 3 K. EXNLEE
PCR Y E#47. PCR RIMERG KB Ct (A
FGE i IR 2R AR PE TN R 1) Co B K ArvE B 23158
EEER,
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2 HBRESW
2.1 AN S AN B A SR SR IR B 1 v e
5538

FIHE RS9 (CMS-F.CMS-R) X A E & 21A
FHEHAAHER 21B 472 N4 DNA P38, mE 1 Al
DEH,EAT R 21A L F4H DNA P #H —5%
330 bp A 5 B 4 5 4, T A6 AR R R P I G i

A AE R 21A;B 1152 21B; M. DNA #3#E4F& DL 2 000,
Note: A. CMS line 21 A;B. Maintainer line 21B; M. DL 2 000 Marker.

1 SMAMmRgEEREEEBAXRR PCRYBER
Fig.1 Results of PCR products related to
cytoplasmic male sterility in pepper

By R 89 330 bp Ao Rr 5w A B U MG ] i
J5 EHER) pEASY-T1 84k |, F AL K DHS«
BN, FA BRI AR % PCR 2% & (B 2), 3k

Bz BEARMUER PCREELR
Fig. 2 Results of bacterial colony PCR of

recombinant plasmi
BT S5EMRF BN =8 4w AR R BB
SHERBIRE L.

HEHINS LB IR AR T IINE, KA IR
SRBFHI KR 292 bp, s CMS292, P4
BLAST [RIJgE EL 3¢ , 5 B 45038 A9 SO0 40 I 50 it S
BHRZENR orf156 FFFIFERMEL 99% , B H R P 5
HE1AMHEZSF B orf156 3 159 MRE T 5
CMS292 %5 70 i3k C ZE R (F 3), CMS292 7]
Hahi5 97 NEEEE, 5 or 156 FTHESINE A FH] —3
PEIR 100% (B 4), B T % BB sF M, B 4h, %
CMS292 5 or 456 —FE R 1] DAgiHE—A> 29 aa BYES
PR H X3

CMS292 ATGAATTTTATTGATTATG ATTGTTTACTTTTTCTTTTTATCTCG 71
oFf436 : BN N C GCA/ C ATGAATTTTATTGATTATGGCACATTGTTTACTTTTTCTTTTTATCTCG 160
CMS292 151
orf436 240
CMS292 231
0rf436 320
CMS292 ¢ AGTATGCACATCTCCGAC 292
orf436 GTTCCA TATGCACATCTCCGACTTTTTAG 400
B3 H# CMR292 SHlEEREREER orfis56 WIZEERRF Ikt
Fig. 3 Nucleotide sequence alignment analysis of CMS292 with or 456 related to male sterility
CMS292 e TETCNFTMNEIDYGTLETESFYLG IS TGIFAGRIFERSEVLQELENFQL I 50
0rf456 st e e s | 1T CN U TMNE IDYGTLETESEFYLG IS TGIFAGREFERSEVLQELENEQLE 80
CMS292 KIKLKTEARELQPLCRENLRMNEELQLPYPDGTSMILES DI LGKAT LV 1) 97
0rf456 KIKLKTEAELQPLCREULRMNEELQLPVPDGTSMILISDILGKARLY Digisaaue s iang, dsieas o 150

B4 B CMR292 SHEESRTREER orfis6 WERERF I3
Fig. 4 Amino acid sequence alignment analysis of CMS292 with or f456 related to male sterility
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ODyyo K 2. 1~2. 2, R BH Fr# BUAY RNA 41 /8 #5047, 6B

288
18 S

58
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W R 21B BAR 25 B RNA,

Note:1,2,3,4. RNA of root,stem,leaf and flower bud with 21A;
5,6,7,8. RNA of root,stem,leaf and flower bud with 21B.

B 5 BEHHME RNA BkERNER
Fig.5 Results of total RNA isolated from cytoplasmic male
sterile line and maintainer line in pepper of bud stage
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Fig. 6 A relative quantitative standard curve
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FRHEEAR T R ALK B B A R 44 CMS292
BRI T2 IR rp 3RIB 1880 1 R IK B 45
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RAEE R A B 85 TR g, PR
HRFSAE R R AR PR R B T
RIAEEE I, AR R h Bl s B I 2085 16
BIR EMEE P REAER FEBE MR R
BEE EFHEE.
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Fig. 7 Relative expression levels of CM&292 in
21A at different tissues with different stages
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CMS A R ZEF B B AL F8opi ik SR 24, Jf:
SERE AR B EE 4y 5 Mk OR B M R Y 4ORL IR AR
el

KIM %5 R s or 1456 HIFIB TR R A 1E
5 B BEKE |, Western 231238 84047715 H
or fA56 e R BRI — S IR H L, XA E R TE
M STREEAT R A — 12 17 kDa R,
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FRF KL T/MLFIE R B R A =W
FERPRL, SBURYERE . T AW B 58 2R H B
B CMS21A ZERERS T R B D FE o, G582 4t M 1
Lopifk= At SR E, FEUEERT .. Bk, #
WIZMR T AATH R AT IT6E S CMS292 #
K,IFAIRES or 456 BA ARSI & L,

it QRT-PCR B R, CMS292 ZTEAT &
LR R R RIAMEER AT RO BRI
AR 28 I RNTETR TR AR Rk, R B R IE IR
BAHGRFE, XU 5AF RZR AR
BRAMEAMR S HMEN W RFRRAEEZFHER
RIMERA B W) 5, CMS292 7] g KX CMS21A 6%
BIE A, TS H e HIR T E.

RESNG BT R I FO A AN T &R
1A B 1 R DNA & 2 8 b AR &R
1B, M HBEE L RS R T L P E R
HIDNA SRZW TRE R, 2408 40 1 5
B4 AL K Y 43 B TE R 8 R DNA & B
RE R, FEREREFRY I AT HRELRAEY
B B BIBIR, BRI, SBER S R & R
RS B IE, P AR Y E AR B . or 456 BAERIEK
F AR A E R, AN EA RS
CMS292 IR, HA —MHHIFHY 29 aa HYHE LS H X
B A AR B AR v i Rk R LA RO TT
Al CMS292 BRRE R MER M, WEHTE
HHRERS, MIE eI E 08 B2, B
RV AR, 5IE/MEFME HEMFEHEEAT,
FKABE TR, £8T CMS292 2 EESHE E#E TR
HEHAT LA CMS292 IREBS5 CMS R4 HE
B IR R AT RA MBI .
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Cloning and Expression Analysis of Gene Related With
Cytoplasmic Male Sterility in Hot Pepper

LIU Kewei' , WANG Shubin® ,DIAQ Weiping® ,GE Wei®
(1. Institute of Botany,Jiangsu Province and Chinese Academy of Sciences,Nanjing, Jiangsu 210014 ;2. Institute of Vegetable Crops,
Jiangsu Academy of Agricultural Sciences,Nanjing,Jiangsu 210014)

Abstract: The cytoplasmic male sterile line 21A and its maintainer line 21B of hot pepper were used as test
materials, the specific fragment were amplified by using specific primers designed according to the pepper
cytoplasmic male sterility associated with gene or f456 between the genomic DNAs of 21A and 21B. And the
specific fragment were found only in cytoplasmic male sterile line. Cloning and sequencing analysis indicated that
the length of the sequence were 292 bp, named CMS292, The effect of expression level of CMS292 in roots,
stems,leaves and flower buds at bud and flowering stages were studied by QRT-PCR method,in order to explore
the expression mechanism of male sterility related genes. The results indicated that CMS292 expressed with all
tissues tested in cytoplasmic male sterile line, The expression in roots and flower buds were higher than in stems
and leaves at bud stage,and the expression in stems and flower buds were lower than in roots and leaves at
flowering stage. From bud stage to flowering stage, since the expression were downtrend in roots, stems and
flower buds,the leaves expression were rised. It was speculated that CMS292 regulated the expression of protein
in anther,causing microspore abortion,which led to cytoplasmic male sterility.

Keywords : pepper ; cytoplasmic male sterility(CMS) ;o f456 ; QRT-PCR ; expression analysis
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