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Abstract: In order to improve the efficiency of molecular marker assisted breeding for PV Y-resistant tobacco varieties, we dedicated
to establish a simple and rapid bi-directional PCR amplification of specific alleles (Bi-PASA) method for detecting the single nucleotide
polymorphism (SNP) G149C of the recessive PVY resistance gene e/F4E1 of the resistant germplasm Bankuncunshaiyan, and to verify
the specificity, accuracy and practicality of the established detection method. It turned out that the established Bi-PASA detection
method can effectively distinguish the three different genotypes for the G149C SNP of the e/F4E] gene in a single PCR reaction:
wildtype (GG), heterozygous mutant (GC) and homozygous mutant (CC). The genotypes of e/FF4E1 in the F2 population derived from
K326/Bankuncunshaiyan were successfully identified by the Bi-PASA method. In addition, the genotypes of the F2 population
identified by the established Bi-PASA method were all the same with that identified by the conventional allele-specific PCR (AS-PCR)
and direct sequencing, which suggested that the established Bi-PASA method is characterized by strong specificity, high accuracy and
simple operation. Therefore, it can be better applied in the e/F'4E] gene marker assisted breeding.
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Fig. 1 The amplification principle of bi-directional PCR Bi-PASA
amplification of specific alleles
1
Table 1  Primers used in this study
Purpose Primer name Primer sequence (5'-3")
elF4E1 Bi-PASA A CCTAAGCATCCATTAGAGAATTCETG
B CCATAGGATTATCAAACCAAAAAGTgG
P CAAAATAAGCTGATTTCTCCAGCTTG
Q CGCTTCGTCCCAATTTACATTAG
elF4E1 AS-PCR FW CCTAAGCATCCATTAGAGAATTCcTG
Fm CCTAAGCATCCATTAGAGAATTCgTC
RWm CAGGAGCTATTCAAAACCATAATTCAAC
Note: Uppercase letters indicate complementary sequences. Lowercase letters within a primer sequence indicate mismatched bases.
1.2.5 Bi-PASA K326 <
24 2 87> 1 441bp
DNA 1.2.1 Bi-PASA K326
PCR 12.3 5puL 87 2b
2% GelRed AQ
1
337bp 2¢ A/Q/P/B
2 Bi-PASA
2.1 elF4E1 Bi-PASA 441bp  726bp
Bi-PASA cC
Bi-PASA eIF4E] 337 441 T26bp
SNP 45 GC 1 337
Bi-PASA PCR 1 bp GG
2a P/B 726 bp SNP



1 PCR SNP 9
2 24 PVY
Table 2 Twenty-four tobacco germplasm accessions previously identified as resistant or susceptible to PVY
No Germplasm name Germplasm type Germplasm origin Resistance
1 1 S
2 S
3 599 S
4 55 S
5 5 S
6 20 S
7 3 S
8 100 S
9 S
10 PVH 09 S
11 RGH 51 S
12 Coker 176 S
13 G28 S
14 K730 S
15 NC 82 S
16 S
17 3 S
18 S
19 R
20 C151 R
21 NCS55 R
22 TN86 R
23 TN90O R
24 Criodllo Salteno 11 R
R S Note: R, resistant germplasm; S, susceptible germplasm.
A/Q P/B
A/Q/P/B
Rl 1 PCR 1
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M DL2000 marker 1 2 K326% 3 PCR elF4E1
> 4 87> 5 K326 6
3 4 6 10 14 21
7 87 a P/B b A/Q
¢ A/QP/B ASM-m CC
Note: M, DL2000 marker; 1, Bankuncunshaiyan; 2, K326x% 3 7 11 16 17 18 ASM-W
Bankuncunshaiyan; 3, HonghuadajinyuanxBankuncunshaiyan; 4,
Yunyan87xBankuncunshaiyan; 5, K326; 6, Honghuadajinyuan; 7, Yunyan87; GG
a, PCR amplification with primers P and B; b, PCR amplification with
primers A and Q; ¢, PCR amplification with primers A, Q, P and B. ASM-m ASM-W
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Fig. 2 Bi-directional PCR amplification of specific alleles .
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Note: Py, Bankuncunshaiyan; P, K326; 1-22, F, individuals; R, resistant individual; S, susceptible individual, the same below.
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Fig. 3 Amplification results of the F2 segregation population and parents with two sets of AS-PCR primers
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Fig. 4 Bi-directional PCR amplification of specific alleles was performed in the F2 segregation population and parents
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Note: A, Sequencing result of GG genotype; B, Sequencing result of GC genotype, and the SNP locus was identified as two overlapping nucleotide peaks; C,

Sequencing result of CC genotype. The sequencing results shown in the figure were all derived from sense strands.

5 PCR
Fig. 5 The sequencing results of the PCR product
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Note: M, DL2000 marker; 1-24, Tobacco germplasms (Table 2); R, resistant germplasm; S, susceptible germplasm.
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Fig. 6 Bi-directional PCR amplification of specific alleles was performed in different tobacco varieties
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Fig. 7 Bi-directional PCR amplification of specific alleles was performed in some individuals of backcross population
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