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Abstract: Black shank is one of the main diseases in tobacco, which causes vast yield loss each year. Black shank is caused by
Phytophthora parasitica var. nicotianae which belongs to oomycetes Phytophthora. In recent years, with the rapid development of
molecular biology technology, the molecular biology research of tobacco black shank has made big progress. In this review, we
summarize the origin, classification, and designation of the pathogen, as well as the research progresses in nuclear genome sequence,
mitochondrial genome sequence, and functional genes in recent years. Future perspectives of molecular biology application in
tobacco black shank studies are analyzed as well. This review could provide references for researches on pathogenesis of tobacco
black shank and molecular breeding of tobacco resistance to blank shank.

Keywords: Phytophthora nicotianae; whole genome; mitochondrial genome; genes

Phytophthora
nicotianae Phytophthora nicotianae Breda de
Haan, Phytophthora parasitica var. nicotianae

1
[1]
Chromista)
Oomycetes Peronosporales
Pythiaceae Phytophthora [
360—400 (]
60% M
ASTIP-TRIC04 31901937 201906
1975- E-mail wangwenjing@caas.cn

2020-11-03 2021-04-29



3 91
[12-15] 1
[5-71 240 Mb
DNA 63 Mb 2016
COX2 0 80 Mb
large-subunit ribosomal DNA, 17797 1 69 Mb
LSU rDNA small-subunit ribosomal 14 542 (1]
DNA, SSU rDNA
Chromalveolata (310
Breda de Haan 1896 95 Mb
2.2
Phytophthora nicatianae van Breda de
Haan fobacco nicitine ! 37 561 bp 38 25
Phytophthora parasitica RNA {RNA b RNA (rrnl and rrns)
var. nicotianae Phytophthora nicotianae''!) [6]
2 2
39314 bp
2.1
42 977 bp 37
25 26 tRNAs
1
Table 1 Genome size, number of genes and number of effector molecules of Phytophthora
RxLR CRN
Organism Genome size/Mb Number of genes Number of RXLR effectors :]flfl;:?::s()f CRN References
P. infestans 240 17797 563 196 [12]
P. sajoe 95 16 988 335 100 [13]
P. ramorum 65 14 451 309 19 [13]
P. capsici 63.8 19 805 400 80 [14]
o 0 80 17 797 308 32 [15]
P. nicotianae race 0
! 69 14 542 199 26 [15]
P. nicotianae race 1
2 3

Table 2 The mitochondrial genome size of Phytophthora

Organism Mitochondrial genome size/bp  References

37957 [12]
P, infestans

42977 [13]
P. sajoe

39314 [13]
P. ramorum

37 561 [16]
P. andina 37 883(37 874 [17]
P. mirabilis 37778 [17]
P. ipomoeae 37872 [17]
P. phaseoli 37914 [17]

RxLR
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