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Abstract

The causative agent of scab disease or potato scab, which are different species of the genus Streptomyces,
has a relatively wide host range. This disease has caused a lot of economic damage in most of the
cultivating areas. Researches on the virulence mechanisms of plant-pathogenic Streptomyces spp. have
shown the importance of the thaxtomin phytotoxins as main pathogenicity determinants produced by
several species. In addition, other phytotoxic specialized metabolites such as coronafacoil, Concanamycin
and FD-891 along with the production of phytohormones and secretory proteins may have a role in the
development or severity of the disease caused by species related to this genus. There are wide range of
pathogenic factors in the species related to the Streptomyces genus. This phenomenon shows the potential
of the species of each region to accept pathogenic genes and create new species, which is very important
and decisive from the disease management point of view. The purpose of this review is to gain an
understanding of the molecular mechanisms of plant pathogenicity to use improved management methods
to control potato scab disease and other plant diseases caused by species related to this genus.
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Streptomyces scabies 87.22 and related species. The gene cluster have seven genes arranged within an approximately 18.3 kb
region. In the gene cluster, txtR encodes the only cluster regulator while the other genes encode the biosynthetic enzymes for
catalyzing the formation of thaxtomins. (b) Biosynthetic pathway of thaxtomin A. TxtA and TxtB show the uncommon
methyltransferase (MT) domain along with the core modules of adenylation (A), condensation (C), and thiolation (T). The
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thaxtomin biosynthesis. (Wang et al. 2020).

Iy

SCAB79711

'y

cfa8

cfaR cfal cfad cyp107AK1
—1kb
oS 6108 e, sla I sias OLis S sla 2ls Streptomyces scabies 87-22 ;5 | SULy,sS (S 5md (6 s 55 4255 atilole =Y K3

J;J)fasorfl Cewd u':il‘ Q)}PAS'LUXR Aéblb'- a.L'JSV.:E—'J a.\}.'«sj‘»:) CfaR uj 'M>g_s‘° QLZJ b wf}_}g}.@}ﬁﬁ&.é;-jw&f Q))J

&, « (sdr cypl07AKL SCABT79711 cfl £fal-8) (s ymu s slap 51 ediS 5oy sla0 ol s o3l DL dds S35 4 LS o 505 |, THIF o3l il
(Cheng et al. 2019) wxes oad plabid g gig, Aol o3 oiasOlis 55 4y YU SOoL gla 205 . Llodd ols OLES ol

Fig 2. The gene cluster for the biosynthesis of the coronafacoyl phytotoxin in Streptomyces scabies 87-22. The coding
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transcription. The PAS-LuxR family regulator encoded by the cfaR gene and the downstream orfl gene encoding a ThiF
family protein are indicated in white. The genes of cfal-8, cfl, SCAB79711, cypl07AK1 and sdr encoding biosynthetic
enzymes are shown in black. The thin arrows situated above the gene cluster show the two transcription units that have been
identified. (Cheng et al. 2019).
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Fig 3. Molecular structure characterization of the thaxtomin A and C (a), concanamycin A and B (b), FD-891 (c) and borrelidin (d)
phytotoxins produced by plant pathogenic Streptomyces spp. (Bignell et al. 2013).
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Fig 4. The leafy galls produced on Arabidopsis thaliana by
Streptomyces turgidiscabies containing the fas operon.
Seedlings inoculated with (a) Streptomyces turgidiscabies
nos, or (b) not inoculated. The nos mutant produces only a
very small amount of thaxtomin and was used to minimize
the necrosis caused by thaxtomin A, allowing gall
development. (Loria et al. 2006).
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