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INTRODUCTION

F. brachygibbosum is a filamentous fungus, 
and considered one of the most important groups 
of Ascomycetous fungi, Class: Sordariomycetes, 
Subclass: Hypocreomycetidae, Order: Hypoc-
reales, Family: Nectriaceae, Genus: Fusarium, 
Species: Fusarium brachygibbosum [Tan et al. 
2011; Al-Sadi et al. 2012; Chitambar 2016; Shan 
et al. 2017; Cao et al. 2018]. This fungus is con-
sidered a soil-borne plant pathogen, and has a 
broad spectrum distribution worldwide and also 
is responsible for severe economic losses due to 
reducing yield [Punja et al. 2018]. F. brachygib-
bosum survives in the soil as asexual spores (mi-
croconidia and macroconidia) [Chitambar 2016]. 

F. brachygibbosum was identified based on 
its morphology by Padwick [1945], and later 

recognized as F. brachygibbosum by biochemi-
cal characteristics, including the sequencing of 
large subunit (26S) ribosomal DNA analyses [Al-
Mahmooli et al. 2013; Mirhosseini et al. 2014; 
Rentería-Martínez et al. 2015; Chitambar 2016]. 
F. brachygibbosum pathogen exists in legumes 
[Tan et al. 2011], and has a high potential to in-
fect and reduce the wheat growth and productiv-
ity. It produces the symptoms similar to the re-
sults obtained with Fusarium head blight disease 
on wheat in South Africa [Van Coller et al. 2013]. 
Moreover, Al-Sadi et al. [2012] and Gashgari et 
al. [2016] found the F. brachygibbosum isolates 
in date palm plants and medicinal plants. More-
over, in Iran, Mirhosseini et al. [2014] found F. 
brachygibbosum caused leaf spot on oleander. 
The life cycle of this fungus has not been re-
ported specifically. Hence, it was correlated to 
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ABSTRACT
In this study, the Fusarium Brachygibbosum fungus isolate FIR 16_ITS was isolated for the first time from the in-
fected wheat plants in Iraq, during the winter of 2018, in the AL-Tewatha region – 20 km south east of Baghdad. In 
order to verify the identity of the species of the F. brachygibbosum isolate FIR 16_ITS with the growth symptoms 
on the wheat plants, the wheat seeds and tissue plants were obtained and used as a source for the re-isolation of 
the infection agent. F. brachygibbosum isolate FIR 16_ITS was hardly identified using visual approach. However, 
a molecular technique is important in verifying the species of F. brachygibbosum isolate FIR 16_ITS. The isolate 
obtained was used for the extraction of DNA and later used for the molecular identification and phylogenetic anal-
yses based on rDNA-internal transcribed region (ITS) primer sets. The authors successfully obtained the amplified 
products of the ITS-rDNA region, and a sequence analysis indicated that the Fusarium sp. isolate FIR 16_ITS 
species screened in this study belonged to the F. brachygibbosum species. It was recorded in the NCBI under the 
following information NCBI; BioSample; Accession no.; SAMN11408139; ID: 11408139 and NCBI; BioProject; 
Accession no.; PRJNA532637; ID: 679434 (Locus Tag Prefix; E7750).
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other Fusarium species causing canker and wilt 
disease. F. brachygibbosum can also effect on the 
growth of cold-stored, bare-root nursery almond 
trees in California [Seidle 2016], maize [Shan et 
al. 2017], olive trees [Trabelsi et al. 2017]. More-
over, F. brachygibbosumi caused a decline of al-
mond trees [Stack et al. 2017], sunflower [Xia et 
al. 2018] and sugar beet [Cao et al. 2018].

F. brachygibbosum has a high ability to infect 
the seeds of plants below the soil surface, pods, 
roots, leaves, stems and plant debris that leads to 
many symptoms such as vascular wilts, crown rot 
in field, dieback, and cankers on almond branches 
[Stack et al. 2017], lesion and wilting on leaves 
of whole watermelon plants [Boughalleb et al. 
2005; Renteria-Martinez et al. 2015; 2019], leaf 
spots in oleander [Mirhosseini et al. 2014]; also, 
the spots symptoms were observed on cannabis 
plants (Cannabis sativa) in northern California, 
and this was later recognized as the pathogenic 
fungus [Punja et al. 2018]. 

Wheat (Triticum aestivum L.) is considered 
first crop in Iraq, but its productivity is lower than 
the global level of production in developed coun-
tries [Minati and Mohammed 2019]. This is due 
to insufficient scientific methods to cultivate and 
produce this crop and service it. The wheat pro-
duction was decreased in 2018 by 2178 thousand 
tons; a decrease of 26.8% compared to the 2017 
production amounted to approximately 2974 
thousand tons (Central Statistical Organization 
2018). In the developed countries, wheat is in-
fected with Fusarium species and the destructive 
effects of this pathogen on cereal grains continue 
to date, which causes losses in most wheat-pro-
ducing countries due to direct damage to spikes, 
which are often completely empty of grains, and 
produce fungus. In this study, the F. brachygibbo-
sum isolate FIR 16_ITS was isolated and identi-
fied from the wheat plants. Recently, the authors 
have extensively worked to discover the role of F. 
brachygibbosum isolate FIR 16_ITS in the Iraqi 
wheat plants.

MATERIALS AND METHODS

Isolation of the F. brachygibbosum isolate 
FIR 16_ITS

The F. brachygibbosum isolate FIR 16_ITS 
samples were collected during the year 2018 
from the infected wheat plants in the AL-Tewatha 

region – 20 Km south-east of Baghdad. It caused 
severe damage to the wheat plants and reduced 
the plant production.

F. brachygibbosum isolate FIR 16_ITS was 
isolated from the local wheat variety tissue (cv. 
Iba) through surface sterilising the tissue with 1% 
sodium hypochlorite for 2 min. The tissue was 
then washed in distilled water for several times 
before drying on a filter paper and culturing on 
potato dextrose agar (PDA) plates. A pure cul-
ture of the F. brachygibbosum isolate FIR 16_ITS 
was cultured on the PDA medium and incubated 
at 28°C to obtain fresh single spore. Individual 
spores were isolated and sub-cultured on the PDA 
plates to obtain F. brachygibbosum FIR 16_ITS. 
Moreover, one (1 g) of soil was obtained from 
the rhizosphere area of wheat plants variety cv. 
Iba was dissolved in 50 mL of distilled water, ho-
mogenised and vortexed for 15 min. Then, 1mL 
of the suspended soil solution was added to 9 mL 
of sterilised distilled water in a tube (101). The 
content of this tube was vortexed, then 1 mL was 
subsequently transferred to another 9 mL steril-
ized distilled water in a tube (102), and this vol-
ume was serially diluted to 106 [Hamdia 2014]. 
Exactly 10 μl of dilution 104–106 was transferred 
into the PDA plates via spread plating to obtain a 
fresh colony forming unit (CFU). 

Isolation of Genomic DNA from 
F. brachygibbosum isolate FIR 16_ITS

For the extraction of the fungal genomic 
DNA, a single spore of F. brachygibbosum isolate 
FIR 16_ITS, was transfered to the flasks contain-
ing 100 mL potato dextrose broth (PDB) medi-
um. These cultures were grown at 28°C incubator 
shaker with agitation of 150 rpm for four days 
at 28°C and the mycelium was harvested asepti-
cally via filter paper [Hamdia 2014]. Exactly one 
hundred (100) mg of mycelial tissue was ground 
for several minutes in 1 ml of cetyltrimethyl-
ammonium bromide (2×CTAB) buffer plus 2 µL 
of β-mercaptoethanol and 1 µL of RNase were 
added. This method was based on the Murray and 
Thompson [1980] protocol with a slight modifi-
cation. These were mixed vigorously for 10 s and 
kept on ice for 5 min, vortexed and incubated in 
water bath at 65°C for 1 h. The contents were 
mixed by inverting each tube for 15 min. They 
were kept at room temperature for 5 min and cen-
trifuged at 13,000 rpm for 10 min at 4°C. Five 
hundred (500) µL of supernatant was obtained 
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poured into a freshly sterilized 2 mL tube. Then, 
500 µL of chloroform: isoamylalcohol (24:1) was 
added to the above-mentioned suspension, vor-
texed and centrifuged at 13,000 rpm for 10 min. 
This process was repeated twice to avoid proteins 
and was mixed well. Exactly 500 µL of superna-
tant was obtained and poured into a freshly steril-
ized 2 mL tube. Then, 820 µL of cooled isopro-
panol was added, and incubated overnight at −20 
°C. 

The sample replicates were centrifuged 
at 13000 rpm for 15 minutes at room tempera-
ture, and the pellet was washed with 70% etha-
nol twice; pellet was dried completely for 1–2 h 
and dispensed with ddH2O to rehydrate the ge-
nomic DNA. The quality of DNA was estimated 
spectrophotometrically via the NanoDrop 1000 
(Nanospec cube, Germany). The concentration 
of DNA was visualised by electrophoresis on 1% 
(w/v) agarose gel (Vivantis, USA) in 1 X TAE 
buffer and stained with 4 μL of ethidium bromide 
(0.5 μg mL-1) solution. The gel was electropho-
resed at 80 V for ~55 min. The samples were 
mixed with 2 μL of loading dye (6 X Ficoll dye) 
and loaded into the wells. The DNA bands in the 
gel were visualised under UV-Transilluminator 
(Cleaver Scientific, Ltd, UK) with camera Can-
on. The DNA size was determined by comparing 
with the molecular weight marker ladder (1 Kb 
DNA ladder, Promega, U.S.A, 0.1 μg μL-1) and 
then stored at −20 °C.

Verified identities of F. brachygibbosum 
isolate FIR 16_ITS via ITS-rDNA 
Amplification of rDNA Internal 
Transcribed Spacers (ITS) 

The specific primers (ITS-4 and ITS-5) were 
used to amplify the ribosomal DNA (rDNA) of  
F. brachygibbosum isolate FIR 16_ITS fungus. The 
forward and reverse primer pair used in this study 
are ITS4-F-5′TCCTCCGCTTATTGATATGC3′ 
(20 mers) and ITS5-R-
5′GGAAGTAAAAGTCGTAACAAGG3′ (22 
mers) [White et al. 1990]. The primers were 
synthesized at Bioneer Company and supplied 
as lyophilised product of desalted oligos. The re-
actions were performed in 25 µL tubes with Taq 
Promega (USA), and the thermal cycling condi-
tions used are as follows: 94 °C initial denatur-
ation cycle for 4 min followed by 35 cycles of 
94 °C for 1 min, 55 °C for 1 min and 72 °C for 
2 min, and then a final extension at 72 °C for 10 

min. The PCR products were checked on 1.0% 
agarose gel. The PCR products were purified us-
ing a PCR purification kit (Bioneer Company, 
Korea). The purified PCR products were sent 
to Bioneer Company Corporation for sequenc-
ing. The sequence was converted into a consen-
sus sequence by using BioEdit Program Clust-
alW. The resulting consensus sequence for the 
F. brachygibbosum isolate FIR 16_ITS was 
blasted against the whole nucleotide sequences in 
GenBank via National Center for Biotechnology 
Information (NCBI). 

Phylogenetic analysis of F. brachygibbosum 
isolate FIR 16_ITS 

The DNA sequence was aligned using the 
ClustalW (http://www.ebi.ac.uk/Tools/msa/clust-
alw2/) option available in BioEdit Sequence 
Alignment Editor Version 7 followed by manual 
adjustment [Hall 1999]. The bioinformatics tool 
and multiple sequence alignment were employed 
using ClustalW. The sequences were analysed in 
Mega version 6.2 [Tamura et al. 2013] by using 
the partition homogeneity test. The molecular 
phylogenetic used a maximum parsimony (MP) 
[Nei and Kumar 2000]. Under the MP criterion, 
the topology requiring the smallest number of nu-
cleotide changes to fit the observed sequence data 
is chosen to represent the true tree. MP is thought 
to be nonparametric, that is, it does not require 
specification of a model of evolutionary change.

RESULTS

PCR amplification of ITS-rDNA sequences 
of F. brachygibbosum isolate FIR 16_ITS 

In order to verify the identity of the organism 
with the disease symptoms on wheat plants, the 
wheat seeds from infected plants were obtained 
and used as a source for the re-isolation of the 
causal agent. The fungal isolates obtained were 
used for the extraction of DNA and later for the 
molecular verification with specific ITS primer 
sets. The authors successfully obtained the am-
plified products of the ITS-rDNA region of the 
F. brachygibbosum isolate FIR 16_ITS. The PCR 
products obtained with the specific ITS primers 
used are presented in Figure 1. The PCR product 
size was within the range of 600 bp.
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Phylogenetic relationship of 
F. brachygibbosum isolate FIR 16_ITS 

The evolutionary history was concluded us-
ing the MP method. Figure 2 provides the phylo-
genetic analysis of ITS sequences obtained for 41 
isolates of F. brachygibbosumi from GenBank da-
tabase of the NCBI. These sequences were down-
loaded and used in the MP analysis. The strict 
consensus tree was generated by summarising 
the most parsimonious tree that generated seven 
clades (bs = 100%). The location of the sequence 
of ITS-rDNA obtained from the F. brachygibbo-
sum isolate FIR 16_ITS cultures re-isolated from 
our wheat tissue was nested within the second 
sub-clade of clade fourth. It was clustered togeth-
er with the three following isolates: F. brachygib-
bosumi isolate DLP41S3a1 > MK757199.1 iso-
lated from genomic DNA; F. brachygibbosumi 
isolate MH127Trs > MK817053.1 isolated from 
Grapevine Rootstock; F. brachygibbosumi strain 
MS-R1 > KF843733.1 isolated from soil from 
Mediterranean forest. The tree analysis of the ITS 
sequences and high homology (80%) indicated a 
close relationship with one species of F. brachy-
gibbosumi sequence isolated from genomic DNA 
and supported that the F. brachygibbosum isolate 
FIR 16_ITS caused disease on the wheat plants in 
this study as F. brachygibbosumi.

CONCLUSION

In this study, the authors isolated the F. brachy-
gibbosum isolate FIR 16_ITS, and successfully 
obtained the amplified products of the ITS-rDNA 
region and sequence analysis. On the basis of the 
amplified ITS region of F. brachygibbosum iso-
late FIR 16_ITS, the results verified the identity of  
F. brachygibbosum isolate FIR 16_ITS used in 
this study. However, more work is required to de-
velop a new strategy to control this pathogen with 
suitable formulation that helps promote the wheat 
growth and suppress the wheat pathogen.
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