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Expression and SNP Analysis of Candidate Solanum tuberosum Phytophthora infestans Resistance Genes

LI Xiao-chuan, WANG Chao-hai, ZHOU Ping et al (Bijie Institute of Agriculture Science, Bijie, Guizhou 551700)

Abstract In this paper, 433 NBS-LRR genes were screened from the Solanum tuberosum reference genome, and the distribution of these
genes in the genome were mapped, showing that some of these genes were distributed in clusters. Only 12 NBS-LRR genes were not detected in
all of the transcriptome analysis data of PGSC. The expression levels of different NBS-LRR genes were different, and some NBS-LRR genes had
higher biological and hormonal stimulation irritability. The single nucleotide polymorphism (SNP) sites in the coding regions of these 433 genes
were also analyzed. As the most commonly used genetic markers in high-throughput sequencing and biological big data analysis, SNP markers

are helpful for the identification of actual disease resistance of NBS-LRR genes in Solanum tuberosum varieties.
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Note: The locations of genes are represented by thin lines within a box representing chromosomes.
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Fig.1 Physical map of the 12 potato chromosomes with individual NBS-LRRs
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0019970  MBS-LRR 5 002074 NBS-LRR 4 1001984  NBS-LRR 20
0022785  NBS-LR 2 0029221 B~ 23 I 0001983 LR 14
1022784  NBSLRR  § 009686 TIR-NBS-LRR 16 0001982  NBS-LRR {1
0016372 CC-NBS-LRR 49 1012062 TIR-NBS-LRR 15 0001981  MNBS-LRR 14
0022699 TIR-NBS-LAR 83 0 NBS-LRR 20 2001979 ~ WBS-LRR 38
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2020874  NBS-LRR 18 00232 25 i 0001993  NBSLRR 7
024055 TIR-NBS-LRR 71 2002428 TIR-NBS-LRR 9 0001992 NBSLRR 24
0016808 TIR-NBS-LRR 78 0002427 TIR-NBS-LRR 18 0001990  CC-NBSARC 2
013165 ~ CC-NBSARC 0002426 TIR-NBS-LRR 13 0001989 _ MBS-LRR g
2006288  NBS-LRR 112 0016656 LR 28 0027797 TIR-NBS-LRR 33
0006296  NBS-LRR 0031318 TIR-NBS-LRR 16 0015128 TIR-NBS-LRR 99
006769  NES-LRR 153 000517: NBS-LRR 17 0000 TIR-only 4
0006785 CC-NBS-LRR 94 000517 LR 16 0000888 TIR-NBS-LRR 123
00! LR 35 000517; NBS-LRR 4 003118! NeS-LRR 40 I
0025259 CC-NBS-LRR 0005171 NBS-LRR 11 000667 NBS-LRR 12
0006316 64 0033 NBS-LRR ¢ 0009455 NBS-LRR 33
4026043  NBS-LRR 29 0033 NBS-LRR 1 2029995 TIR-NBS-LRR 12
1026043 NBS-LRR 59 0033 NBS-LRR 9 0007344 CCNBS-LRR 16
0002799 TIR-NBS-LRR 26 004873 CC-NBS-LRR 24 0019627 ~ WBS-LRR 112
0018213 TIR-NES-LRR 0 CC-NBS-LRR 9 0019669  NES-LF
0018216 TIR-NBS-LRR 0026104 TIR-NGSARC 17 3019 CO-NBS-LF
0018256 TIR-NBS-LRR 0011193  WBS-LRR 13 8570 -LRR 26
2018257 TIR-NBSARC 7 0. NBS-LRR 3 ] 0018572 CC-NBS-LRR 31
013098 TIR-NES-LRR  6; 1030700 TIR-NBS-LRR 85 0018573 NBSARC
0020722 TIR-NBS-LRR  4¢ 02298 2 1018576 NBS-LRR 21
1020721 TIR-NBS-LRR 9 0024202 CC-NBS-LRR g0 2018576 S-LRR 32
0003104 W8S 0024203 __ WBS-LRR 113 0018693 CC-NBS-LRR 6
0019900  NBS-LRR 84 94 101869 LR 5
013091 -NBS- 1 0002982 -LRR 17
0013095 _TIR-NBS 34 1 0003020  MNBS-LRR 7
0013094 TIR-NBS-LRR 2 | 0002980 CC-NBS-LRR 15
0013090 TIR-NBS- 4 2027402  NBSLRR 25
0012918 NBS-| 4 0027409
011809 CC-NBS-LRR 5 i 002740
021469  CC-NBS-LAR 8 0027377 NBS-Li
0021477  NBS-LRR 1 2027371  CC-NBS-LRR
012650  NBS-LRR 2 21 0030239 CC-NBS-LRR
0021169 7 1 0 0030238  CC-NBS-LRR
02109 NBS-LRR 9 2030236 CC-NBS-LAR
0008306  NBS-LRR 55 | 1030236 CO-NBS-LRR .
008292 CC-NBS-LAR 34 2030235 CC-NBS-LRR
0013627 TIR-NBS-LRR 72 0007887 ]
0003527 CC-NBS-LRR 5 3 0007869 ~ NBS-LRR 2 [
005046 CC-NBS-LAR 4 4 0007870  MNBS-LRR 0 1|
0005052  NBS-LRR 1 6 200787 NBS-LRR ¢ | mi 1 I
0024337  NES-LRR 12 9 000787: NBS-LRR 3 i
043400 CC-NBS-LRR 2 100787 NBS-LRR 1 | =8
00557 -NBS-LRR 1 200291 NBS-LRR
002820 CC-NBS-LRR 31 11 000292 NBS-LRR
015872  NBS-LRR 18 45 001373 s
15877  NBS-LRR 2 1 001389 NBS-LRR
015877  NBS-LR O 0013904  NBS-LAR
0005970  NBS-LRR 69 0013889  NBS-LAR
TIR-NBS-LRR 93 9 NBS-LRR 4
0029504 MBS 17 NBS-ARC O
0029453 ~ MBS-LRR 22 37 000429 NBS-LRR 2
0029505 ~ NBS-LRR 30 74 002427 NBS-LRR 4
0029506  NBS-LRR 7 NBS-LRR 2
0029457 i 3 8 CC-NBS-LRR 27
0029450 TIR-NBS-LRR 3 2 0018903 CC-NBS-LRR 1 | i
0029462 LR § 0 1002242 CO-NBS-LRR
0006531 CC-NBS-LRR 13 1 N 2002242  CC-NBS-LRR
006533 LR 14 2 ] 100757 NBS-LRR 1 I
011529 CC-NBS-LRR 4 2 145 TiR-only
01152 N 17 41 0029344 132
011527 CC-NBS-LRR 8 54 1029 TIR-only 7
011526 CC-NBS-LRR 0 202934 TiR-only E
011525 CO-NBS-LRR 14 0 0029: CC-NBS-LRR
011524 NBSARC 4 5 0029: CC-NBS-LRR
011523  NBS-LR @ 28 0029: NBS-RR 14 1 T
011522  NBS-LRR 10 4 0029415 TIR-NBS-LRR 76 i
011521 CC-NBS-LRR 17 [ 045 NBS-LRR 27
011520 CC-NBS-LRR 3 13 045 NBS-LRR 20 0
011517  CC-NB: 1 42 0002457 NBS-LRR 10 L
2584  NES-LRR 21 55 0002478 _  NBS-LRR 7 1 |
032582  NBS-LRR 11 27 0003445 TIR-NBS-LRR 132 o
032581  NES-ARC 2 37 0004521  TIR-only 5
0032578 NBS-i 2 1 000456 NEs- 19 N
2032547 CC-NBS-LRR 3 1 ! 0005 4
0032576 CC-NBS-LRR g o O 0007 CO-NBS-LRR 54 H
0032572  NBS-| 2 0 0007: CC-NBS-LRR 2
016029 ~ NES-LRR 3 18 0007: s 2 1
0023656  NBS-LRR 4 10 0007 NBS-LRR 7 -
023645 CO-NBS-LRR 16 0 0007606 NBS-LRR 0
0037159 NBs- 34 1 07608 CC-NBS-LRR 3
041458  NBS-LRR 37 9 0009631 _ TiR-only 12 LI
0019740  NBS-LRR 17 7 3 09633 TIR-NBS-LRR 16 { B
0019741 CC-NBS-LRR 24 2 09635 TIR-NGSARC 7
0019732 CC-NS-LRR 28 86 886 CO-NBS-LRR g
0020935 TIR-NBS-LRR 39 7 4 NBS-LRR 7
00029: [ 6 3 6 CC-NBS-RR 4
0002 NB: 13 13 3 NBS-LRR 19
0024231 CC-NES-LRR 13 4 0 NBS-LRR g i
0024234 NBs-| 10 a2 & 4 CC-NBS-LRR 3 i 7
0030045 MBS 23 5 26 NBSHRR 2 g
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T 250 PCSC R g 5 , P AP A 2N 2 5 Fh AT IR] 9 PGSCO003DMGA0 B34 i , RIFE ] 4 %50y 0019970, 5B PGSC 451 PG-
SCO003DMGA00019970; FE KA 7] J& T+ NBS—LRR KPR P[] /NS s SNP Bt S 145 S 4 X P4 2 BLAK) SNP ARic ORI s $R AT A 3R
FHERTE RU & AR R ik, 8 B R & SE R DM 442U R R 3kt FA IR C 3R 25 5L R TE 3t A B B R S AR
Xk, P R E TR R B R B Rk

Note : The gene codes are PGSC annotation numbers.The same part of PGSCO003DMG40 of each gene number in the figure is not shown, that is,the num-

ber of 0019970 in the figure,but the actual PGSC number should be PGSC0003DMG400019970.The gene types were different subclasses belonging
to NBS-LRRs.The SNP No.are the numbers of SNP markers found in NBS-LRRs coding regions.Heat A represent the expression of NBS-LRRs in tis-
sues of RH,and Heat B represent the expression of NBS-LRRs in tissues of DM.Heat C shows the relative expression of NBS-LRRs under stress and
hormone stimulation.The black part of the heat maps indicate that no expression is detected.
B2 433 4> NBS-LRR EFpERES EE LR }ED SNP fRiZHEMRIE S
Fig.2 Gene codes,types,No.SNP markers and expression patterns of 433 NBS-LRRs
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Fig.3 Phylogenetic tree of CC-NBS-LRR genes and cloned R genes
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