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Abstract: Late blight is the most destructive disease in tomato ( Solanum lycopersicum) cultivation worldwide and will
result in large economic losses. As the variation and evolution of original races, mining new resisitance gene and impro-
ving the genetic resistance to late blight is a major issue in breeding new varieties of tomato , because of the new races
will overcome the resistance gene-mediated genetic resistance from commercial varieties. Rpi-blb2, a potato late blight
resistance protein as seed sequence, has 11 homology sequences from tomato protein sequences databank in NCBI and
has a similarity to seed sequence range from 78% —83%. The above data were obtained by blast-protein way in this

study. Then the gene structure, gene location, conserved domain feature of 11 protein sequences, and homology se-
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quences of Rpi-blb2 belong to disease resistance protein sup-family of tomato and their evolution relationship were re-
vealed and discussed. The results showed that ten of eleven distributed in the sixth chromosome, one the fifth chromo-
some; ten sequences distributed the sixth chromosome showed two gene clusters, containing two and three gene locus in
the sixth chromosome, respectively. They were co-orthologous for Rpi-blb2 protein, but not paralogous each other, the
most of them located in cytoplasm. According to the difference in structure domain and gene location, they were divided
into three categories. The first category, a total of four members, contains DUF3542 and NB-ARC conser domain; The

second category, a total of six members, like potatoes Rpi-blb2 protein, containing only NB-ARC conserved domain, the

NB-ARC domain is located in the middle of these two kinds of protein sequences; The third category (only contains XP_

004239406. 1) also has DUF3542 and NB-ARC domain and located on chromosome 5, but the non-conserved sequence
at the ends of the domain is shorter. The members of the first two categories have one or two introns in gene structure, the

third category does not contain introns. The study provides theory basis for breeding tomato disease resistance cultivar by

molecular biology techniques.

Key words: tomato (Solanum lycopersicum) , late blight, gene, orthologous, phylogenetic analysis
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Table 1 Basic information of the tomato protein sequences homologous with potato Rpi-blb2 protein

2k i 2 R s - sapmeny 0T (GFLAT ;
OGRS B s B gy T CRRAD g
Sequence Gene . . - Similarity Molecular weight
. Protein function description AA Chromosome
accession code symbol (%) (pI)
XP_004240523.1 Mi-1F putative late blight resistance protein homolog 82 1 249 143 708 (5.13) VI
R1B-14-like
XP_004240499.1 Mi-1C putative late blight resistance protein homolog 82 1251 144 089 (5.04) VI
R1B-14-like
AAC97933.1 Mi-1 disease resistance protein 81 1257 144 554 (5.10) VI
NP_001234063.1 Mi-1.2 root-knot nematode resistance protein 81 1257 144 588 (5.09) Vi
NP_001234622.1 Mi-1.1 plant resistance protein 81 1255 144 355 (5.00) VI
XP_004240498.1 Mi-1B putative late blight resistance protein homolog 81 1251 144 227 (4.85) VI
/ABI96214.1 R1B-14-like
ABI96216.1 Mi-1E NBS-LRR resistance protein-like protein 81 1244 143 247 (5.05) VI
ABI96218.1 Mi-1G truncated NBS-LRR  resistance  protein- 83 996 114 411 (5.19) VI
like protein
AAC32253.1 Mi-copyl  disease resistance gene homolog Mi-copyl 82 1204 138 481 (5.01) VI
AAC32252.1 Mi-copy2  disease resistance gene homolog Mi-copy2 81 1206 138 668 (5.10) VI
XP_004239406.1  R1C-3-lik  putative late blight resistance protein homolog 78 566 65 700 (5.69) Vv
R1C-3-like

% 2 7 SLy-Rpi-bb2 EARKEREMNSEMER

Table 2 Gene electronic positioning and structural information of tomato SLy-Rpi-blb2 protein family

RS SEHALF I P CORBERE Cpp o wm i
a(:ces[z;i)ef(;i " Genome sequence Gene location © "‘?Z E‘;’J‘%“emes Extron  Subcellular location Cultivar
XP_004240523.1 DQ863292.1 2 719 423-2 726 120 3750 3 Y157 Cytoplasm Heinz 1706
XP_004240499.1 D(863290 2 354 694-2 360 082 3755 3 MM Cytoplasm  Heinz 1706
AAC97933.1 AF091048.1 2 745 577-2 750 696 3 774 3 ML Cytoplasm Motelle

NP_001234063.1 €S025319.1 2 354 694-2 360 082 3774 3 YN Cytoplasm  VENT Cherry
NP_001234622.1 €S025317.1 2 745 577-2 750 696 3768 3 YR Cytoplasm  VFNT Cherry
XP_004240498.1 D(863289.1 2 327 335-2 331 298 3756 2 M Cytoplasm  Heinz 1706
ABI96216.1 DQ863292.1 2703 086-2 706 897 3 645 3 A a5t Cytoplasm Heinz 1706
ABI96218.1 D(863293.1 2 745 577-2 750 696 2991 3 ZMMUR Cytoplasm  Heinz 1706
AAC32253.1 U81378.1 — 3615 1 YL 5T Cytoplasm Motelle
AAC32252.1 U81378.1 — 3621 1 HH a5t Cytoplasm Motelle
XP_004239406.1 AEKE02002627.1 2 968 251-2 969 951 1701 2 MM Cytoplasm  Heinz 1706
AAZ95005.1 DQ122125.1 — 3 804 3 YL Cytoplasm —
i =" FRARREIRAFAAT R
Note: “—"indicates failed to get relevant information.

B FEIX 2 BB HFSIH  NB-ARC 4553460 Sk b IR = 125,

TR B, =28 (W& — %K% XP_ 2.2 %% SLy-Rpi-blb2 EE KK R I EE XS,
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SER I s ) oA P S AR H O EZRAIE T 5 [BIRA RS T4 55 Rpi-blb2 MY [RIE G &, Al FH D448
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Fig. 2 Conserved domain for tomato SLy-Rpi-blb2 protein family
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Fig. 4 Aligned multi-sequence comparison for members of tomato SLy-Rpi-blb2 protein subfamily
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