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Abstract

Burkholderia gladioli pv. gladioli (Bgg) is the causative agent of saffron bacterial rot. Accurate identification
methods will play an important role in disease control management. Flagellum is the main commodity of the
bacteria that facilitates its movement. Furthermore, it is of particular importance in colonization and pathogenicity.
The fliC gene is one among five other genes encoding flagellin. In this study, the flagellin genes of 11 bacterial
species were selected, and the phylogenetic tree analysis divided them into plant and animal bacteria groups.
Electron microscope images were taken from the bacterial flagella and its length was up to nine microns with 400-
600 nm in diameter; as observed in both Lophotrichous and Monotrichous forms. fliC was amplified and analyzed
for the first time by polymerase chain reaction for the two isolates of a bacterial pathogen of saffron. Specific
primers were designed and used to separate Bgg from other bacteria and helped in distinguishing the infected
saffron corms from the healthy ones. Electron microscopy of the flagellum was illustrative of different types of
Bgg. Investigating and studying the fliC gene can be useful in the diagnosis of the causative agent of saffron corm
rot disease.
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Figure 1- Area under saffron cultivation in large producing countries (Gupta et al., 2021).
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Figure 2- The best model of the third structure of flagellin protein, which is predicted using Chimera X software and a-Fold
method. This monomeric protein is the flagellum of Bgg that causes saffron rot disease. Thousands of proteins from this

monomer bind together to form bacterial flagella. You can see the structure and function of the main domains of the flagellin
protein.
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Table 1- Separation of plant and human-animal pathogens

S slow &9
Kind of pathogen

Solenr o
Name of pathogen

5 slow AT
Role of pathogen

2L S les
Plant pathogen

xanthomonas campestris pv. Phaseoli var.

Burkholderia gladioli pv. Gladioli

Burkholderia glumae

pseudomonas koreensis

pseudomonas fluorescens

fuscansl,2

Ol obS )5 lows oo S 5 Cumrjon
Symbiotic and Gram-negative pathogen of saffron plant
BrokS Silen (5B
Terrestrial, rice plant pathogen
SFB g Cunjon
Terrestrial, Symbiotic
45 9 )Ld olS Slew sl 5 5B
Terrestrial and aquatic, cucumber and tomato plant
pathogen
Lagl 3 (b g Silow Jolo (2L )5 lows ¢ i p 5
Gram-negative, plant pathogen, cause of bean blight
disease

Sl = Gl S )le

Human-animal
pathogen

Burkholderia thailandensis

Burkholderia cenocepacia
Burkholderia mallei

Burkholderia pseudomallei

pseudomonas sp.

Ol 5 Sladl Solow cite 5 5 15
Terrestrial and gram-negative, pathogenic for humans and
animals
Sl 5 (LS S )low (e )5
Gram-negative, plant and human pathogen
SetacS o S)low Jolo e )5
Gram-negative, the causative agent of cystic fibrosis
StaasS oy Silon Jole oo p)5
Gram-negative, the causative agent of cystic fibrosis
(oS g d)l)ﬂ &ybxo 53 Cogas ULol: (e t")f
Gram-negative, the cause of infection in the urinary and
respiratory tracts
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in B. pseudomallei.
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Figure 6- Electron microscope images of Bgg isolates. Images (A to C) are related to SEM, and images D to F are related to
TEM. The general shape and size of the isolator 15 with 1 to 1.5 pm body length are displayed in panels A to C. Panel A, a
biofilm composed of bacteria, is displayed. In panel D, a 15 Bgg Lophotrichous flagellum can be seen using a TEM

microscope. In panels E and F, a complete view of the flagella of isolate 16 with a length of about 6 micrometers can be seen.
The difference in flagella arrangement of the two pathogenic isolates Bgg can be seen.
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