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Abstract: To ilate fertility restoration-related genes in pepper cytoplasnic male serility (QMS)
lines, afomward subtracted dDNA library was constructed using suppression subtractive hybridization (S3H).
The ADNA of pepper QM S line 23A and 121A were used as driver and near-igenic restorer line 23C and
121C as tester  Genes differentially expressed were screened using dot blot hybridization A total of 175 non-
redundant expresseed sequence tags (ESTS) were identified The genes potential function analysis showed that
103 of these geneswere hamologous b known genes, and 55 could be nev genes The ESTswere rted into
14 functional categories according o theM unich Infomation Center for Protein Sequences (M IPS) method
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av's 6 , 4 QTLs
2 RAPD (zZhang et al , 2000)
(Suppression subtractive hybridization, S3H) (Diatchenko et al , 1996)
SH ( , 2007) ,
’ ’ ) $_|
SH , aM s
dDNA , , , aus
aM s
1
1.1
23A  121A 23C 121C ,
(driver) (tester) 23A  23C ,
150 g , 10 am, 7 an; 121A 121C
, 40 g , 15 am, 3an 8907A (
, 1994) 7 100% :
8907A x " , ) 23 121
6 , 8907A,
2008
- 80
1.2 RNA mRNA
, , Triml ( )
RNA (23A 121A) (23C 121C) RNA ,
polyA Tract mRNA islation systam kit ( Promega ) mRNA, 1%
1.3 ( SSH)
PCR-Select DNA Subtraction Kit ( Clontech )
) 2M g mRNA ,
DNA , Rsa , , FCR
1.4 dD NA
SH 2 PCR , pGEM -T Easy ( Promega )
E. coli DH®X ( )
37 , 1 (5'-TCGA GCGGC-

CGCCCGGGCA GGT-3') 2R (5'-AGCGTGGTCGCGGCCGA GGT-3') PCR, 2%
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PCR , dDNA dDNA ,
1.5
) , SP6
, , EST ESTs NCBI
BLAST , M IPS , E le05 ESTs
2
2.1 RNA mRNA
RNA  mRNA 1% ( 1, RNA 18S
28S , 2 1, , , mR-
NA MRNA , 18S 28S , MRNA ,
5 6 M2
- | 500 hp
<— 1000 bp
ol =— 500 bp
1 CM S RNA (A) mRNA (B)
M1: DL5000 DNA marker, 1. 23A; 2: 121A; 3. 23C; 4. 121C; 5. ;6 ; M2: 100 bp DNA ladder

Fig 1 Gel electrophoresisfor checking the quality of total RNA (A) and mRNA ( B) extracted fram anther tisue of pepper
M1: DL5000 DNA marker, 1: 23A; 2: 121A; 3: 23C; 4: 121C; 5: resorer lineg 6: GVISling M2: 100 bp DNA ladder

2.2 SSH
2 PCR 1% 2 ,
2 PCR marker , PCR
PCR , , )
dDNA
2.3 dDNA
, PCR, 2% 3
) 200 1000 bp , PCR
(Zheng et al , 2004) , , ,
( 4 : 461
282
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BH2 MHHBRZE 2K PCR=HHH
M: DL5000 DNA marker; 1: X}M 45/l marker; 2: JH 5L PCR 74y ;
3. ARWMATHENLPCR ™ 4); 4. IEMTEM PCR ™4); S: IE[MAK WM PCR =4
Fig. 2 The second PCR products after SSH
M. DL5000 DNA marker; 1: @X174/Hae [ll digest size markers; 2: Second PCR products
of subtracted skeletal muscle; 3: Second PCR products of unsubtracted skeletal muscle;

4. Second PCR products of forward subtraction; 5: Second PCR products of forward unsubtraction.
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Fig. 3 PCR analysis of partial clones from the subtracted library

M. 100 bp DNA ladder; 1 —14. PCR products from different clones.
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Fig. 4 Partial results of differential screening subtracted cDNA library
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singlebns 36  contigs NCB | BLAST , E le05 ESTs
, 120 EST 68.6%, 17 103
, ESTs ; S

31.4% 120 , )
(pollen allergen Cro s1) (Leeetal , 2008) (floral hameotic protein) (Kush et al |,
1993) (pectin methylesterase) (Bosch et al , 2005) ,

, 45.6% ( 1), 14.6% , 21.0%

, 9.5%
1 BLAST

Tablel BLAST saarch reaultsof same squenced ESTs

/bp E
CloneNa Length Reault Source Expect
TA136 594 Hypersensitive reponse assisting protein Capsicum annuum 2e-86
TA143 450 Cyclophilin Capsicum annuum 7e49
TA216 264 Ubiquitin-conjugating protein Capsicum annuum 2e04
TA253 490 Thioredoxin peroxidase Capsicum annuum 4e-70
TA272 351 Ubiquitin-conjugating enzyme 8 Capsicum annuum 2e63
TA316 340 Putative Cu/Zn superoxide disnutase Capsicum annuum 2e27
TB5 289 Glutanine synthetase gin1-3 Capsicum annuum 3e48
TB21 417 Putative S-adenosyimethionine synthetase Capsicum annuum 6665
TF32 329 16e Elongation factor 1-alpha Capsicum annuum 6e08
30 339 Putative glutathione peroxidase Capsicum chinense 2e18
TA134 308 60S Ribosomal protein L37a Capsicum chinense 4e19
TA213 296 Glutathione S-tranderase 12 Capsicum chinense 2e81
TC1 574 Glutathione S-transferase/peroxidase Capsicum chinense 8e-58
TE5 250 Tumor-related protein Solanum lycopersicum  7e-08
TF2 461 Cytolic malate dehydrogenase Solanum lycopersicum  4e-31
TGA46 353 Putative dehydrogenase Solanum lycopersicum  4e43
TH5 493 ATP V acuolar proton A TPase proteolipid subunit Solanum lycopersicum  3e-29
TA22 282 Eukaryotic trandation initiation factor 5A -2 Solanum lycopersicun  7e-32
21 302 Probable pectate lyase P59 precursor Solanum lycopersicum  7e29
TA219 443 Seven-transnembrane-domain protein 1 Solanum lycopersicum  1e-30
TA271 273 14-3-3 14-3-3 protein Solanum lycopersicum  2e-41
B4 557 C Eukaryotic-type carbonic anhydrase family protein  Solanum lycopersicum  6e60
TE25 654 S-adenosyimethionine decarboxylase Solanum lycopersicum  4e-110
TRF27 406 Putative gagpol polyprotein Solanum lycopersicum  2e-18
TG47 483 B- Beta-glucosidase 08 Solanum lycopersicum  4e-31
TA162 542 Similar o aquaporin Solanum lycopersicum  2e-72
TA166 548 Putative anti-PCD protein Solanum lycopersicum  2e-14
TA267 430 Cell wall invertase Solanum lycopersicum  4e-31
TH6 522 EF EF hand family protein Solanum demissum 6e-20
TA15 513 Putative vicilin Solanum demissum le25
TA281 403 BRI1 BRI1 protein Solanum  tuberosum 7e-40
D4 291 Vetipiradiene synthase Solanum  tuberosum 2e21
D7 332 13-lipoxygenase Solanum  tuberosum 2e54
TE38 533 Ribosme-asociated protein p40-like Solanum  tuberosum 3e61
TG19 918 Snakin-1 Solanum  tuberosum 8e-30
TG20 314 Acid invertase Solanum  tuberosum 6e-34
TG8 475 60S Ribosmal protein L 7A -like Solanum  tuberosum le62
46 676 Phogphoglucomutase, cytoplasnic Solanum tuberosum 4e117
TA217 311 60S Ribosmal protein L 10-like protein Solanum  tuberosum 3e53
TA214 432 NH20 Petunia gemination pollen NH20 Petunia x hybrida le24
TA280 296 NH19 Petunia gemination pollen NH19 Petunia x hybrida 5e-26
TC12 323 D7 Petunia gemination pollen D7 Petunia x hybrida 8e15
TD16 400 Floral hameotic protein Petunia x hybrida 1e-58
TD29 665 B- Beta-galactosidase 2 precursor Petunia x hybrida 2e107
TA228 207 DEF M andragora autumnalis 4e-31




1448 36

2.5 2 103 ESTs
103 ESTs M IPS Table2 Percentage distr ibution of the isolated 103 ESTs
basd on the functional clases
( ! 2006) 14 Functional class Number /% Percent
, Primary metabolisn 15 14.6
( 2) Stress reponse 11 10.8
' Protein activity 10 9.7
! Trandation 9 8.7
ESTs , 15 B - Trangort 8 7.8
Development 5 4.9
Protein binding 5 4.9
; Transcription 4 3.9
: Protein folding 3 2.9
Signal transduction 3 2.9
ESTs Cell fate 2 1.9
11 Others 6 5.8
5 ESTs ' Function unknown 8 7.8
Not found 14 13.6
1 8
) ; , 8 ESTs
; 14 ESTs
3
avs (Kim etal , 2007),
( , 2001) , av's , SH
av's ESTs, avs dDNA ,
dDNA ,
ESTs , DEFICIENS (DEF)
B , , MAD S-box ,
, MAD S-box
DNA , MAD S-box (Irish, 2003)
(Hardin & Wolniak, 2001) ,
(Guptaetal , 2002), ,
(Obemeyer et al , 1998) , EST
, (petunia geminating pollen, PGP) , NH20
NH19 D7 ,

(Guyon et al , 2000) ,
’ ESTs )
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