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Molecular Marker Screening of Processed Pepper (Capsicum annuum)
Germplasm Resources against with Phytophthora capsici in Chongging
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Abstract: To screen out molecular markers suitable for identification of Phytophthora capsici resistant pepper in
Chongging, the screening efficiency of 12 molecular makers for Phytophthora blight resistance was studied in 63
processed pepper (Capsicum annuum) germplasms in Chongging. The results showed that there were no different
amplification bands of 7 markers among the pepper germplasms, and the amplification results of 2 markers were
unstable. Only 3 markers, such as ZL6203, ZL6726 and E73, could amplify different bands among pepper
germplasms. For ZL6203, the efficiency of screening high resistant, resistant and medium resistant materials was
87.50%, 77.78% and 63.64%, respectively. For ZL6726, the efficiency of screening resistant and susceptible
materials was 100.00% and 66.67%, respectively, and for E73, the efficiency of screening resistant and high
resistant materials was 77.78% and 62.50%, respectively. Therefore, the screening efficiency of the same
molecular marker for different resistance materials was quite different. ZL6203, ZL6726 and E73 markers were
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suitable for identification of Phytophthora blight resistant of processed pepper in Chongging.
Key words: Capsicum annuum; Germplasm resources; Phytophthora capsici; Molecular marker
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Table 1 Primer information of molecular marker

Gik7| FPH (5'~3)
Primer Sequence

BKIERE (C) PR Produce length (bp)

Annealing temperature

P Resistant &% Susceptible

RGA-STS1200 F: TGATCTAAGAAAGTGCTTCTATCTT

R: CTCCATAATAAGCAGATTAGGAAT

WDY F: AAAGCTGCGGATTTAGACCT
R: AAAGCTGCGGTTGAATCGG
GZH F: AGGTGGTCTTCAATGATCAGAGA

R: CCTGAGGCAAATTCCAAATCTC

OpDo04 F: CCATAAGGGTTGGTAAATTTACAAAG
R: TCGAGAGATAATTCAGATAGTATAATC
E73 F: CAACCAAGGTGGAGGAAC

R: CGCTGGCTCTACTGTTTCT

Ge26-90pmH0045C F: CTTAGCCTATCCAATCGGAACAA

R: GTTTGGATACTGTGGACATGGGTATCG

716203 F: AGGTGGTACAAACTTCCTATG
R: GGGAGCTCTGTTCTTTATGTA
ZL6726 F: TCCAGCCATCCATTATTTCAT
R: ATCCCGAACTGCCAATAATTA
ZL6970 F: ATGCGTCTCATGTAGCATTAT
R: GATAGCACCTGGTAAAAGACT
ZL7825 F: CTTTTGGTGAGATGTGTGTTT
R: ACCCCCTACTCCCTTTTTATA
ZL.7986 F: TGTATCTCTTGGTGCACTATG
R: TAGTAGTTGTGACAGTCAACC
718718 F: GAGGGTTGTTTCTGAGACATA

R: TGAATTAATGTGGCCAAATTGA

55 1200 1100
57 520

55 990
57 717

58 110 115
62 147 155
50 172 176
50 152 195
50 154 151
53 159 156
55 154 151
50 171 178

2.2 BERPUIES FHRE G

12 xF 5|9y g R (K 1), ZL6203. ZL6726
AIE73 5IYIAE 65 4y A kL RE Y 3G 2% S 4k
OpDO04. GZH 5S4 AR E, HR 7 X514
1E 65 ARl R 3Gt H ARy, (B0 4671

2.3 SRRt TR
et S e s oL, X ZL6726. ZL6203
FET3 bRid TR BT VAN . S5 RE, AFH
FRICTEA I S5 2 X B 1 9 e R AN ), 216203
X R TR R B e, 1k 87.50%, KLV
BT RCER AN 77.78%, XF T HUABHI ik R Ny
63.64%, XTEAT RN R 33.33%; ZL6726
SR R TR 2R vTIE 100.00%, X ER R4 R
T e R B, 1k 66.67%, (EXT s fiiAd R 37
R WA 12.50%; ET73 i i Bk AR 3RS E
77.78%, Jiik m PR EE L 62.50% . AL,
ZL6203 i& Tk s PriEAhduAkl, E73 & T
i 8 470 1 AN A RE, ZL6726 3 T 0 1 AR A4

BT o

2.4 S FAMRE B M IS A

DAL MRL P1201234 J9BEAR, 43 5] LB #4
KL 1031-1-1 £ 1019-1-1 NACA, FLhIZACH A, 3R15
/) S AV 3 /TR N e Y v e L < W i1 K1 D
358 L R 2 5% 51 0(Z L6726 Al E73)%} Fp AU REARHE4T
R, 455K, 2 X5y T RER A, fE
BEIE T HE P BEAR B B RO 2, 3).

BTN IR T — 2R H 2 7 b id 48 BT
FERMEHIEFE, #5355 f] WDY 1 OpDO04 43
Fhriext 35 B 3 A8 RIFAT T PR T,
Horr 26 BRI 43 T hic %5 a8 2 R 5 H R 00 1
AL R 3 D7 5P R F WDY . OpD04. E73
FE318 %5 4 NyFhmickt 1A BFAE SRR 3 R AR
MRNEAT T e, 4558 R OpD0o4 e It
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Table 2 Identification of Phytophthora blight resistance
e %Pg‘[ﬁ*‘?‘éiﬁl T}T‘fiﬁﬁl‘ e %ﬁ% B T}T‘fiﬁ‘ﬁl‘ e %ﬁ% R ﬁ‘ffx*ﬁ‘ﬁl\
Material Disease Resistance Material Disease Resistance Material Disease Resistance
index /% evaluation index /% evaluation index /% evaluation
H201604-4 0 HR 939-1 36.67 MR 754-11-1-1 48.00 MR
H201607-7 0 HR 1001-1-1 37.39 MR 971-1-1 48.33 MR
H201406-1 4.55 HR H201604-9-1 39.40 MR 765 4857 MR
H201603-1 5.00 HR 988-1 39.00 MR 940-1 49.17 MR
H201605-8-1 6.09 HR 985-1-1-1 39.13 MR 862-1-1 50.00 MR
1033-1-1 6.67 HR 812 40.00 MR 875-1 50.00 MR
986-1-1 6.67 HR 148 40.00 MR 578-1 51.67 S
1015-11-1 9.57 HR 83-210-1-1-1 40.00 MR 754(3)-1-1-10-1-1 51.67 S
P1201234 13.24 R 821-1-1-1-1 41.74 MR 1287 52.94 S
826-1-1-1-1-1 16.80 R 954-1-1 43.00 MR EHJ108-2-1-1-1 53.04 S
BJXML-10-1-1 16.80 R 989-1-1-1 44.00 MR XKCSMB-1-1-1 54.78 S
904-1-1-1-1 17.39 R H201607-8 4421 MR 997-2-1 55.24 S
PPTC54-1-1 21.60 R H201604-3 44.35 MR 1031-1-1 56.30 S
481-4-1 24.00 R 996-3 45.00 MR XLLJ-1-1-1-1-1 57.14 S
975-1-1 25.00 R 834-2-1 45.71 MR 645 57.89 S
727(2)-1 29.00 R 1028 46.67 MR 602 62.00 S
H201605-1-1 29.57 R 1006-1-1 46.67 MR 1019-2-1 64.17 S
XYTJ-1-1-1-1 30.29 MR 911-1-1-1 46.67 MR 1019-1-1 64.35 S
947-1-1 31.00 MR 958-1-1 46.96 MR $99-2-2-1 67.00 S
891-1-1-1-1 33.33 MR 969-1-1 46.96 MR ZJ808-1-1-1-1 75.00 S
948-1-1 34.29 MR 973-2-1 47.50 MR Early Carwondery 86.42 S
1021(1)-1-1 36.67 MR 974-1-1-1-1 47.62 MR
HR: &¥i: R: $i; MR: B4 S: B .
HR: High resistant; R: Resistant; MR: Moderate resistant; S: Susceptible.
1 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

71.6203

200 bp—>

71.6276

200 bp—>

E73

200 bp—> !. -
-

«h e e
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0 o e B0 O e WP o, o B op B9 oe

.-

.=

-..--------“-““..

¥ 1716203 ZL6726 Al E73 {14 45 . M: Marker; 1~27: 27 47 3

Fig. 1 Amplification results of ZL6203, ZL6726 and E73 primers. M: Marker; 1-27: 27 pepper varieties.
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Table 3 Screening efficiency of molecular markers

214 Pt High resistant % Resistant 145 Moderated resistant B Susceptible

Primer A B C /% A B C/% A B C% A B C/%
716203 8 7 87.50 9 7 77.78 33 21 63.64 15 5 33.33
ZL6726 8 1 12.50 9 9 100.00 33 12 36.36 15 10 66.67
E73 8 5 62.50 9 7 77.78 33 13 39.39 15 7 46.67

A SRR B SR IEOHCR, C: IR RO

A: Number of inoculation; B: Number of identification; C: Screening efficiency.

1 2 3 4 56 7

M
-
-

200 bp

8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

I8 2 ZL6726 %I P1201234-1 x1031-1-1 F, /A PCR ¥ 4 [&i% . M: Marker; 1: P1201234-1; 2: 1031-1-1; 3~30: 28 > Fo ft itk

Fig. 2 PCR amplification profiles of F, offspring of P1201234-1 x1031-1-1 by ZL6726. M: Marker; 1: P1201234-1; 2: 1031-1-1; 3-30: 28 F; plants.

M 1 2 3 4 5

200 bp

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

3 E73 %} P1201234-1 %1019-1-1 F, X (%) PCR #"# &i. M: Marker; 1: P1201234-1; 2: 1031-1-1; 3~30: 28 > Fo A Btk

Fig. 3 PCR amplification profiles of F, offspring of P1201234-1 x1019-1-1 by E73. M: Marker; 1: PI201234-1; 2: 1019-1-1; 3—30: 28 F, plants.
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