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ABSTRACT

The Helmeted Guineafowls were originated from West Africa and spread widely across the world, due to their ability to
adapt to different environmental conditions. The main goal of this investigation was to identify the single nucleotide
variations (SNVs) in order to explain the genetic structure of Helmeted Guineafowl in Iran. The whole genome of six
Guineafowl ecotypes (18 samples) including Tabriz (blue and grey), Rasht, Tabriz (white), RashtxTabriz cross, Shiraz and
Lar were sequenced. Paired-end libraries with 125 bp of Guineafowl samples were sequenced by whole genome Illumina
platform. The phylogenetic tree analysis based on the maximum likelihood and neighbor joining was constructed. Runs of
homozygosity (ROHs) were detected across all individual genomes by PLINK software. In the current study, around 14.48
million SNVs were detected. To evaluate the phylogenic relationships among all Guineafowl ecotypes, we applied two
different phylogenic methods based on neighbor-joining and maximum-likelihood methods. Similar results were reported by
these methods, all Helmeted Guineafowl ecotypes were classified separately except Shiraz and Lar ecotypes, which showed
the most amount of genetic similarities. The results of runs of homozygosity (ROH) analysis indicated that the highest level
of inbreeding at all levels of ROH were observed in the white Tabriz ecotype, in contrast Tabriz (blue and grey) ecotype
showed the lowest level of inbreeding at all levels of ROH. These findings can provide new insight into genetic structure of
Helmeted Guineafowl ecotypes in order to develop the breeding programs.
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1. Expressed sequence tag
2. Single nucleotide variation
3. Multi nucleotide variation
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Table 1. Information of sampling regions of
guineafowls ecotypes

Provinces and Number of Latitude Longitude
ecotypes birds
Fars (Shiraz) 2 29°61'N 55°53'E
Fars (Lar) 27°40'N 54°14'E
Guilan (Rasht) 37°20'N 49°40'E

3

2
Tabriz 9 38°7'N 46°20'E
TabrizxRasht 2 38°7'N 46°20'E
Total 18
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Table 3. The count of filtered and non-filtered SNVs
for studied Guineafowl ecotypes

Count of Count of

Ecotype filtered non-filtered
SNVs SNVs

Shiraz 12722087 13584712
Lar 12258117 13956743
Tabriz (white) 13304171 14489657
Tabriz (Blue and grey) 1048546 1096325
Rasht 11193835 12004215
Tabriz (Blue and grey)xRasht 8744096 9326985
Total variants 11858963 14489657
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Table 2. The results of mapping for studied
Guineafowl ecotypes

Average of
coverage
Average of
mapping
Count of short
reads

Ecotype
Shiraz 17.84  99.52 31774097
Lar 2093 99.01 33174157
Tabriz (white) 20.89 98.92 35894097
Tabriz (Blue and grey) 20.96  99.73 32778124
Rasht 22.13  99.56 32724634

RashxTabriz (Blue and grey) 23.59  99.19 33892047
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Figure 2. Presentation of genetic relation of Guineafowls ectypes by neighborhood joining method
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