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B O T HMER . s ROA T TR T DR ROR B TR M TR N R PSR R, AR 36 e A

FERED (RIRF S, rfif) FRIBRAUA 22 25 11 % EARAE BIFRMUR B ZE R AR b A T 18 FPEARG G . 25 R0, WMEARic CRF3S1S
F1 CRF-SCAR (938 M), HAEIR R0 91.67% . 88.89%; 7F 6 ¥4t HAFRICH CaRf-FL-M2 (0935 M), HfEm
N 80.56%., B FZERN I Al LA FHFRIC CRF3S1S 5 CRF-SCAR X B B A TR S8, R & R L 1 B

MELRIFARIE CaRf-FL-M2 #E4 TR .
SR B IR IR TR R

FHHFIH CMS ( Cytoplasmic male sterility ) =%
B R DI 2 N T 20, $mfhralif, [t
AFT R, (B, ARACA I B PR
AR, W F, i) RIE A & ( E5r
i, 2007 ), HULREFIRE MR, BE TR, KE
PERIE R AIRIE ZR (A ) BB CMS FE 4%
PLFAF I rh 255 e EE R B — (YRR
B, 2002 ), FEGERTHUR CMS & PR P PR AR
PSS G B PER I TIE . s FhriciiBhik
PR H B WO AL DNA 2825, JFH
TEPEASZ IS RN PR L A 52 (AEHTHE 25, 2008 ),
I E PR A RN TR e BT B A
VERE, TR ROM PRI 2R T R

H A 8 A R B PR S B — A~ ERUR R
S RFFET, BREREERSL, FHEWE 652 2E
MBI R R (R IR ) 19520 ( Zhang
etal., 2000;Gulyas et al., 2006 ), Zhang & (2000)
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E€WA: “ T -H BERHECEEHImE (2012BAD02B02), #AL
Al AR R AT TR S A AT AT H

8 T A5 JE R R i B 1Y RAPD 41 ig
OP13,,0 (0.37 cM) H1 OW19, (8.12 ¢M ), Lee %
(2008a ) FIH5 Rf 3 H 3% 8 1Y) RAPD #ric OPT-
02/570 (5 ¢cM) FFA& Hi—1> STS #ric CRF-SCAR .
Gulyas 5§ (2006 ) #5595 1K Fric CRF3S1S By
PE, IHOMrIS5] CRF3SIS 78 F, WG IEE 5.3
M, 1 F, P LRk 4.8 <M. Kim 45 (2006 )
A Hb B AFLP #3530 AFRFS %% 4k i — 4> 3 8 1
CAPS #rict AFRFSCAPS (1.8 ¢M ), Min 5§ (2009 )
FIH AFLP $iRTF A T 345 RFEL P M8 AR
AFRF1., AFRF3 Hl AFRF4, Ff%#4k k7] J§ T PCR
FFRiC 25 A, Lee 55 (2008a) | AFLP-BSA J5
I &t T B4y B A R CAPS FRid PR-
CAPS (1.8 ¢M ). Jo % (2010) FFHsEZE4- RFFEH
I e BAC SCEFF & % 8ifrRic BACI3T7SCAR
(1.4 cM), HFHE (2005) FH BSA 23t 5
E4+3 PCR bRl S418,5,5, JFHIEIHBE TRt H
PER R . SR EAE (2012) DAFHHICHIH,
FIFH SRAP 43 Fhmic B ARG 21— S E UK
FERAC R FAmic, IEEHR it SRAP FRics
fE R FRERY SCAR ARic.
AGREGFIH 36 Y CHIBER AL (RIRF B 1fif) 1Y
BB A AC 0T 11 6 B A B et A% I B AT (1) Rf %
PRLE SR TiE PR . AR IS ERf R . 58
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B AR DA K S B VA R Al 1 R SEIRE BliAR i
(38 IR, DTSR SEMER . e 8 R o F A i i
PEBRAK ST SE R A — i Al i
1 MRl5RE
1.1 iRgasrt

AR 36 1 HM ( Capsicum annuum L. ) H3E
Z g E RO KA R FE . XS AT AR
PIE s AR T F e E A, o 13 E
PEILNTUN RIRS, 230y B HEILHTLN ofif, 20134F
BLMRHIA: A HEVEAR T RN BEA, 536 (h ALHR
HATHECAL, 2013 AEFHEMECHY 36 2438 4G i
FE AR 2 SR AP, FROUER I AE
HAEMEYE, BE 36 13 F 22 R E PR AL,
1.2 REHE
1.2.1 A48 DNA 694230 DNA $2HCR ] CTAB
Bio D36 M ACA [ 28 R AT WL b KL
By A RIRAIRE, HRIGESE S R 0.8% Bifgt
HERE VKRN DNA, FfR AN i DNA it ik
B3] 10~25ng - wl ™o
122 #4472 RN 11 XWHRicfE B

Lo 51 h At = HHE S A Y ARG R THEA R A
W A 1.8% BrREwHEERC B IKAIN PCR 774, 7F
ChampGel 5000 BEBEBURAL - WELIFHA ST
123 PCRAKZ B R BALF XK K WA PCR
RNARZR . 551 Ff PCR KRR Z 48 FH A F b B
FEMRHLOR A BRA WY 2 x Tag 10 MasterMix, {4
% M: 10 wL ¥ #i DNA (20 ng + wL™"), 10 pL
2 x Tag 10 MasterMix, 1E [ #5445 0.6 WL,
6.8 wL ddH,0; £ 2 Fl PCR 2 44 £ 4 I 4 b
BRI A YA T Tag B FANTP, KRN
10 pL # #2 DNA (20 ng* wL™"), 04 wL dNTP
(25 mmol - L"), 0.5U Tag DNA B & . 2 pL
10 x buffer (& Mg™ ). IEAFISIAGH)4% 0.6 wL.
14 pL ddH0. I SeEe A 1 M BiiA R, X
TP 44 PCR RIMAAFRIC L FHES 2 PR R R
OPP13-CAPS. AFRF8CAPS. PR-CAPS,
CRF-SCAR #RiC N AR M : 95 CHIZEYE 5 min;
95 C 45s, Bk 45s, 72 °C 90 s, 40 MEH; 72
°C %E{#1 10 min ( Lee et al., 2008b ), AFRFICAPS,
CaRf-FL-M2. CRFCAPS pRic W7 A : 95 CHi
A5 5 ming 95 °C 30s, Bk 30s, 72 °C 2 min,

F1 BHARHEM CMS hEEREEHIRD

Fric &k Frigiyrsl (57 -3") Fric 2l LM 1B KGR C FricoR s

OPP13-CAPS ~ TACAGCTTCAAAGTAAACACAACC CAPS (Hinfl); itk 1.1 58 Lee etal., 2008b
ATTCGGGTCCCAAGAAGGTTCTAT

CRF3S1S ATTTTCAGATTGTGGCGACG SCAR; i 48 60 Gulyas et al., 2006
CGACCATCACGACGAGG

CRF-SCAR GTACACACCACTCG-TCGCTCCT STS; Wt 27 55 Lee et al., 2008b
TTCTTGGGTCCCTTT-CTTCCAA

AFRF8CAPS GTTGATGCTCTATGGTTGGAGAAC CAPS (Rsal ); L@t 1.8 56 Kim etal., 2006
GCACTATTCCTATTGGCTTTCTG

PR-CAPS ATGTCACCCCCACACACTCCTTCACCT CAPS (Msel ); it 1.6 56 Lee et al., 2008a
TCCCATCTAGCCTCTGCCTTCTCAAATG

AFRFICAPS CTGCGTACCAATTCACTAAAGCACT CAPS (Kpnl); Lt 1.1 60 Min etal., 2009
TGAGTCCTGAGTAACCAGGTCATTG

CaRf-FL-M2 ATGGATCCAAAGGACCACAAGCTAACC STS; Lk 0.5 60 Min etal., 2009
GCATTGGGACTGAAATCCCCAAATAAG

CRFCAPS GATTCATCCTCGACGAAAGAGGATTCAC CAPS ( Hhal ); H:5PE 1.5 60 Min etal., 2009
TCAAGGAAATCCCCAAATAAGTGTGAACC

BACI3T7 SCAR  GAAGTAGGCCAAAACTTATCACG SCAR; WPk 1.4 53 Joetal., 2010
CACTAAGCCCGATGTATGAATC

S418,5)5 CACCATCCGTCAGGAGAAAGAGG Bk — 55 R A, 2005
ACTCTTCTCACAGGAATCCGACCA

SRAP CCAAACCGGTAATCCTAAAC SCAR; it — 58 SLEE 4, 2012

ATTCATTTCATCACGCAGCC
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40 MEH; 72 CZEH 10 min ( Min et al., 2009 ),

BACI3T7SCAR #ic 5 b #2 )57 hy: 95 C T AE 14 5
min; 95 °C 30s, B K 30s, 72 C60s, 40 1F
s 72 °CHEAH 10 min (Jo et al., 2010), CRF3S1S
PRCRFRT A : 95 CHIASE 5 min; 95 °C 30,

Bk 30s, 72 °C60s, 25 MEH; 72 CHE 10
min ( Gulyas et al., 2006 ), S418,55 #5ic 2 b F2 JF
H: 94 CHAEYE 5 min; 94 °C30s, Bk 60s,

72 °C 70 s, 35 MEH; 72 CIEM 10 min (3%
4, 2005 ). SRAP FRICRBERIFH: 94 CHIAEHE 5
min; 94 °C 30s, B 455, 72°C80s, 40 MEHF;
72 CHEMf 7 min ( REF 55, 2012), HX510
B AR 1.

2 HER5HH

21 PCR¥yBER

E A 5T M I8 (Lee et al., 2008b; Min
et al., 2009; Jo et al., 2010) 1A & ¥ ic OPP13-
CAPS. AFRFS8CAPS., PR-CAPS. AFRFICAPS,
CaRf-FL-M2, CRFCAPS Jy 3t g ¥ 4rid, 7EWKE
BB RE 43 B8 1 700, 200, 600, 360, 550.
1 534 bp WRESRARH, TERFMEIRE Y 1S 1
450, 300, 700, 474. 600. 1200 bp (K45 557
CRF3S1S. CRF-SCAR. BACI3T7SCAR. S418,55.
SRAP #Ric A AEFRIC, TR AR RE S 5 3
870, 500, 556. 1515. 250 bp MR

i 1A, FR iC AFRFICAPS i1 S418 5.5
R 14 S AH B 1Y R 5 455 bRid CRFCAPS
AFRF8CAPS W4 45 R, 36 (3 U F A8 &
HaR O TR 23 O 9 I AR T B HE R AR
A 7 XARICY 25 R 5T A HRGE (Lee et al.,
2008b; Min et al., 2009; Joetal., 2010) #H[&],
22 HFIRICHE AL

Jy ¥ Fkr i CRF3S1S. CRF-SCAR,
BACI3T7SCAR ., SRAP, OPP13-CAPS, CaRf-
FL-M2. CRFCAPS. PR-CAPS. AFRFS8CAPS ¥ i
K5 5 K 91.67% . 88.89% . 44.44% . 25.00% .
80.56% . 80.56% . 61.11% . 38.90% ., 25.00% (3 2 ).
S MEARIC CRF3S1S Fil CRF-SCAR ELA 8 5 By HEHf
F, IFHXMWAPRICEE A, EEMT . SR
ARG, P EA T IZWE . 76 6 X3t B rbr

OPP13-CAPS

AFRIF8CAPS 7 —
2 5 - -

83 84 423 424 426 427436 437 474 521 658 666 792 793 808 919 942
i3

PR-CAPS
83 84 423 424426 427436 437 474 521 638 666792 793 808 919 942
AFRFICAPS
83 84 423 424 426 427 436 437 474 521 658 666 792 793 808 919 942
o -
=R B = - i
CARf-FL-M2
) ek G e
CRFCAPS " :
81 83 84 423 424 426 427436 437 474 521 658 666 792793 808 919 942
CRF3S1S
81 83 84 423 424 426 427 436 437474 521 658 666792 793 808 919 942
& - -
CRF-SCAR

81 83 84 423 424 426 427 436 437474 521 658 666792 793 808 919 942

BACI3T7SCAR

418,415 . : -
81 83 84 423 424 426 427 436 437474 521 658 666792 793 808 919 942

SRAP (1

B 1 1134 F#ricH PCR g4 R
ik TR R AL E s M: 100 bp DNA ladder marker; 424
427, 437, 658, 793, 808. 942 [IERIB N RRS, HATIERHIIL Ny
1fife

ie ", OPP13—CAPS Fil CaRf-FL-M2 4 6 R 14 Ky
80.56%, TMiFRIC CaRI—FL-M2 7Ef FH it i Ao 2
FEY), FHECTHRIC OPP13-CAPS F&AK T 52560 A
PR AL S AEFRIC Y CaRf-FL-M2 3 PR 12 .
23 RIEESFHRCHBNERE

Hh AR A BRI A B A 4 AR
TP Rf FE B9 16+, 2012 ~ 2013 4 W4 8] F 1]
FRic CRF=SCAR X F[6] 1 232 /™ S30H & b A1 2 bk
AT T RFFEFM S E (K 2), HAgH 275 4 F
MRS A RFKEN, & REFEDIBERIAT (5 B9 L5
223%. SRR IEER, B RESLER N H R L
B e H FH BAERRIC CRF3SIS B{#% CRF-SCAR X35
WOR B TR IR S, XA S AT R JE R A B
FHRFR AL BAEFRIC CaRI-FL-M2 PRI TXE .
IR BAMBERAE D SEgR AR, T AR
FIBUBUARRER A SE RS, I I 25 I PR Bk
AT
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R2 REMBFEERENS FIRMCENER

. o ) o CRF-  BACI3T OPP13-  CaRf-  CRFC PR- AFRF8
SR/ PRI EHZ  CRF3SIS SCAR  7SCAR SRAP CAPS FL-M2  APS CAPS  CAPS
21077B/81 AR 1fif B

20154B/83 R ifif

20155B/84 R 1fif

|5 A B/423 ST ERR rfif

A C/424 ST G ERR RIRf

il B/426 KT JEHHHR ifif
b c/a27 KT JETHRR R/Rf
22033B/436 JTIEHH 1fif
22033C/437 KTIERHAR R/Rf
Capino F10/474 JTAEHHL 1fif
Mandy F11521 JTAHHL 1fif

20079C/658 FAAM RfRf
22045A/666 FAHM 1fif
RHB2R B/792 FAM 1fif
b /793 FHM RIRf
26187C/808 ESSEN RIRf
FHEES BO19 FHM 1fif
26088(/942 591 RfRf
25011B/1013 B R ifif
20077B/1016 AL ifif
T4 4k /1023 FIERML RIRf
24122C/1029 AL RRf
23141B/1039 K2Rt ifif

FEHPLL B/1042 I fif
T BPZL C/1046 INEAHE RIRS
ERERLT B/1047 INE AR fif

T s T ® W H TR W E T W W™ W W™ W W MWW W WmWw s W W W W W W
T w s T ® W HE T H W W T W W e W ® ™ ®EWwE W W W W W e r e m W W W

T w M m MW W W W ™ W W W W W W W W W s W s E s W w W W W W W
w s e s W e W W ™ o = s oo o o o o Mmoo o o o o
W W WD W W E W R W E R ®EE>E®E R E W EE R W W W > W ®E W ®
T W R ® W W ® T ®WE®EE®WEEE®W®EWEETWEEEENE WS> ®I®
UdUU>>H—[DU>>UUCUCU>U:U:>>UJH{>UUH.[>UJH.[PHPH§H>PH>H>H-[H-[H-[H-[
WO W W o> W W W W MWW W WWE®W TR TR >

DR B R S R T - T B B Bl A = B B B s R S i O B

20199B/1057 LR ifif
24011B/1066 INFEFAML ifif
27022C/1070 FHERH RRf
28337C/1145 FHERH RRf
28337B/1149 FHZRH rfif
29046B/1155 PR ifif
25667B/1160 [ HEIE ifif
IEPS 189 F8/1169  HARIRML  RRS
FKIEH1182 LIPNGH 1fif
27055C/1186 HIRAR ifif
HER 1% 91.67 88.80 4444 25.00  80.56 80.56 61.11 3890 00

s R F GRS RY ;A fURIERL RARS; HACKIEIREL RAif B ACKIEAEL rfifs JORRBATER AR o

MBBABBBBBBABBBBBBBBBBBBABBBBBBBBBBBBBBBBBBBBBBBBBBAABBBAB

CRF-SCAR

B2 #ri2 CRF-SCAR Xf#fMl @I ikt T RFBEEEENT T4 R
iSRG B R A M. 100 bp DNA ladder marker; A, B 435IFRIEH % RE F 1fif,



I B oK

CHINA VEGETABLES

3 gt

FRICTF A1 7 v e FHAS R A 255 AR i i3S
FtE. Rl —tRic e AR b, BRI LA 5% 1R 25
AR, 140 Lee 25 (2008a) 5 Jo 25 (2010)
3B A5 iC CRF-SCARAY 38t % #2543 51 ok 2.7, 3.6
M. FFRRIFRCA GRS F T A & Rk B R
J5 RFEER %5, AEeh A2 & 1160 H ARl
CaRf-FL-M2 IE#f 45, H2C % 658, 808, 1070,
11451169 W HAERE 3 ~ 4 DMRICIEIRSEE . Fob,
i H SRR E s mabric s M . AR
K (4 B5 ic AFRF1CAPS, S4181515, CRFCAPS,
AFRF8CAPS i T PCR #" 14 5 48 7 22 19 J& A i 5%
Wi H 5 o Jo 25 (2010) I FH 55 03 & Fhb4 kLX) 4
AFT PCR A1 2 A3 T HRM F Rf5& N & 8libric
PEAT I8 W PE A, F5 AR g OPP13-CAPS. PR-
CAPS. CRF-SCAR . BACI3T7SCAR FERfZ 51
27%. 33%. 89%. 51%. F% T #&ic OPP13-CAPS
IERG RS ARG 2 A 22 RS, HAy 3 il
FIHERR R G AR IR 25 AT . IR IR PRI R 5L
FE LA ) L ZRIEMbRiC BaE I E, i FAR A
BN 36 1, PHIILRTHS B HERG Rt H R fE— e
JE I FRehRic 2 B A T
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Applicability Evaluation and Application of Linked Markers for Restorer—of—

fertility in Pepper

MI Zhi-bo, ZHANG Jian-ying, WANG Ping-yong, LIU Chen, SHEN Huo-lin"
( College of Agronomy and Biotechnology, China Agricultural University, Beijing Key Laboratory of Growth and Develop-

ment Regulation for Protected Vegetable Crops, Beijing 100193, China )

Abstract: In order to accurately and efficiently use molecular marker assisted selection technique in selecting

Restorer—of—fertility gene in pepper ( Capsicum annuum 1..) lines, this experiment carried out applicability test

on the 11 pairs of reported Restorer—of—fertility gene linked markers with 36 pepper inbred line, whose genotype

( RfRf or rfrf) has been known. The results indicated that dominant markers CRF3S1S and CRF-SCAR had the
broadest applicability, and their accuracy rate were 91.67% and 88.89%, respectively. CaR{—FL-M2 had the

broadest applicability among the 6 pairs of co—-dominant markers, and its accuracy rate was 80.56%. In breeding

practice, CRF3S1S or CRF-SCAR markers could be used to preliminarily identify pepper materials. Then one

more identification could be conducted on pepper material containing Rf gene by CaRf—=FL-M2 marker.

Key words:

Pepper; Restorer—of—fertility; Molecular marker assisted selection




