
MINI-REVIEW I. Barash and S. Manulis (2005) Phytoparasitica 33(4):317-324

Hrp-dependent Biotrophic Mechanism of Virulence:
How Has It Evolved in Tumorigenic Bacteria?

I. Barash1 and S. Manulis2

A mechanism of virulence mediated by hrp-genes is present in many Gram-negative
bacterial pathogens. It involves delivery of effector proteins into host cells via the type
III secretion system (TTSS) and the interaction of TTSS effectors with plant proteins.
These interactions may either promote responses beneficial to the pathogen or trigger the
hypersensitive response if an effector is recognized by corresponding resistance protein.
Pantoea agglomerans, which is widespread in nature mainly as an epiphyte, has evolved into
a hrp-dependent and host-specific tumorigenic pathogen by acquiring a plasmid containing
a pathogenicity island (PAI). This PAI harbors a hrp-gene cluster, and genes encoding for
TTSS effector proteins and biosynthesis of IAA and cytokinins. The results reviewed describe
how the interplay between negative-acting and positive-acting TTSS effectors determines the
transformation of P. agglomerans into two related pathovars. Furthermore, the PAI’s structure
supports the premise that these pathovars are recently evolved pathogens. Finally, the possible
interaction between TTSS effectors and phytohormones for gall formation is proposed.
KEY WORDS: Type III secretion system; Type III effectors; biotroph; necrotroph; plasmid;
hrp-gene cluster; galls; IAA; cytokinins; virulence; pathogenicity island; IS elements.

Received Dec. 7, 2004; accepted March 2, 2005; http://www.phytoparasitica.org posting June 15, 2005.
1Dept. of Plant Sciences, Tel-Aviv University, Ramat Aviv 69978, Israel. e-mail: isaaci@post.tau.ac.il
2Dept. of Plant Pathology, ARO, The Volcani Center, Bet Dagan 50250, Israel. e-mail: shulam@
volcani.agri.gov.il

Phytoparasitica 33:4, 2005 317


