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Abstract: Four Phytophthora infestans isolates with different virulence were used to evaluate late blight resistance
on tetraploid potatoes, 'Longshu 12" and 'LO5Nsr-j-1', by detached leave assay in order to mine the potato resistance
resources. The results showed that 'Longshu 12' was high resistant to other three isolates with exception of 'super-
isolate’ CN152, while 'LO5Nsr-j-1' was high sensitive to all the four isolates. P. infestans effector E38 was further used to
identify the above two materials by Agrobacterium-mediated transient expression, and it was found that only 'Longshu
12' could recognize E38 to induce a specific hypersensitive cell death. Diagnostic resistance gene enrichment
(dRenSeq) revealed that 'Longshu 12' did not contain previously identified nucleotide-binding, leucine-rich repeat late

blight resistance genes, suggesting that 'Longshu 12' contains potential resistance gene(s), and it might be a distinct
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new R gene(s). The E38 was used to recognize 215 F, population genotypes derived from 'Longshu 12' and 'LO5Nsr-j-1',

and the results showed that 67% of the genotypes had a false positive reaction, indicating that F, population derived

from 'Longshu 12' and 'LO5Nsr-j-1' was not suitable for high-throughput effectoromics screens that were typically based

on Agrobacterium-based effector recognition studies. The results of this study would lay the foundation for the future use

of 'Longshu 12' and the cloning of late blight resistance genes.
Key Words: potato; late blight; effector; resistance gene
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Table 1 Isolates used for late blight resistance evaluation

Ik Tsolate A Origin AZHCAY Mating type HEHUINFR Physiological race
428-2 fif 24 Al 1,3,4,7,8,10,11

T30-4% faf 2% Al 1.3.4.5.6.7

90128 2% Al 1,3a,3b.4,6,7.8,10,11
CN152" == A2 1,3h,4,5,6,7,8,9,10,11
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Table 2 Vectors used for agroinfiltration

AN iy k=47 BTG (50 pug/mL)
Insert Vector Antibiotics for vector selection
R3a pBINPLUS FIREER

Avr3a pK7WG2 AER

E38 pMDC83 FRER

/ pMDC83 FHRER
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Table 3 Primers used for PCR validation

51> SIYFHI(5 —3") B KR EE (°C) PR BURE (bp)
Primer code Primer sequence (5' —3") Tm Anmplified fragment length
fw ATCGTTGTCATGCTATGAGATTGTT
R3a 56 982
v CTTCAAGGTAGTGGGCAGTATGCTT
fw AAGAACGAAGAGAATGAAGAAAC
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v ATATCCAGTGAGCCCCAGG
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Figure 1 Late blight resistance identification of 'Longshu 12' and 'LO5Nsr—j-1'
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H: &4 pBINPLUS-R3a Fll pK7TWG2-Avr3a IAKHT B GV3 101 BT 12 TR R PHPE ST B4
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Note: A 1 : 1 mixture of Agrobacterium strain GV3101 containing pBINplus—R3a and pK7WG2-Awvr3a is used as positive control and empty pMDC83 is

used as negative control.
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Figure 2 Recognition performance of Agrobacterium—mediated transformation of
'Longshu 12' and 'LO5Nsr—j—1' with effector E38
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Table 4 NLR coverage in "Longshu 12

g P 1% F1 2% $E5 BCFR T LU XS F A NEHTRHED 751 11 reads 43 LE
Code Gene Percentage of reads mapped to corresponding R gene sequence at 1% and 2% mismatch rate
1% 2%

1 Rpi_Mcql.1 15.49 18.62
2 Rpi_Ph-3 0.00 0.00
3 Rpi_R1_gDNA 6.07 27.21
4 Rpi_R1_gDNA_Innovator 6.07 27.21
5 Rpi_R2 0.00 13.24
6 Rpi_R2-like 0.00 16.19
7 Rpi_R2-like_R2 0.00 16.19
8 Rpi_R2_R6 0.00 13.24
9 Rpi_R3a 4.83 7.74
10 Rpi_R3b 14.10 27.73
11 Rpi_R3b_2070(54) 14.10 2741
12 Rpi_R3b_3681ad(1) 14.10 27.73
13 Rpi_R3b_Innovator 14.10 27.73
14 Rpi_RS8 62.52 86.33
15 Rpi_R8_Cammeo 71.40 85.96
16 Rpi_R9a 44.17 56.06
17 Rpi_abpt 0.00 16.23
18 Rpi_abpt_Bionica 0.00 16.23
19 Rpi_amr3 0.00 0.00
20 Rpi_ber_gDNA 39.40 71.32
21 Rpi_ber_gDNA_Carolus 39.37 68.97
2 Rpi_blb1_gDNA 6.24 9.83
23 Rpi_blb2_gDNA 4.70 23.57
24 Rpi_blb3 0.00 6.09
25 Rpi_chc_gDNA 44.40 65.29
26 Rpi_ptal_gDNA 6.24 9.83
27 Rpi_ptal_gDNA_A23-29 6.24 9.83
28 Rpi_stol_gDNA 5.23 9.21
29 Rpi_stol_gDNA_A14-81 5.23 9.21
30 Rpi_tarl 49.74 67.28
31 Rpi_vntl.1 10.39 31.54
32 Rpi_vntl.1_A14-81 10.39 31.54

33 Rpi_vntl.3 10.23 37.16
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Note: RenSeq—derived reads are mapped against a reference set of 33 known NLR genes in very—sensitive mode. Each box represents an entire NLR

coding sequence from the start codon to the stop codon (x—axis). The y—axis reveals the coverage of NLRs on a log scale. Mapping of the reads is carried

out at 1% and 2% mismatch rates, and the results for 2% mismatch rate are shown. Curves repreent 'Longshu 12'.

El3 dRenSeq53#7‘BE 125’ HHINLR EE
Figure 3 dRenSeq analysis of NLR genes on 'Longshu 12

TF: &4 pBINPLUS-R3a Fll pK7WG2-Avr3a FIAAT B GV3101 B 1 = VIRG W M FRYEXT IS, 23 484K pMDCS3 g B R X B8 1, 4R AT 1
GV3101 BRI 2. a. XPRETEH, E38TEIZIER I R Fif5k HR; b A BIEH , E38TEIZAEH RN i FANBEE L HR; o FrATHRIR ALY
BRI

Note: A 1 : 1 mixture of Agrobacterium strain GV3101 containing pBINplus—R3a and pK7WG2-Awvr3a (positive control), pMDC83 (negative control 1), and
GV3101 (negative control 2). a. Control is normal, and E38 induces HR; b. Control is normal, and E38 can not induce HR; and c. Cell necrosis occurs at

all inoculation sites.

4 HNFE3STEF BHEE R B PHTRITEEF A L)

Figure 4 Examples of agroinfiltration in F, population genotypes with effector E38
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