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ABSTRACT

Arthrospira platensis (Spirulina) is a valuable photosynthesizing prokaryote with
numerous industrial and food applications. Fatty acid desaturase enzymes (FADs)
are responsible for the production of monounsaturated and polyunsaturated fatty
acids. In the present study, the genome of A. platensis C1 was investigated using
bioinformatics methods in order to identify ApFAD genes family. A total of 8
ApFAD genes were identified in Spirulina genome and classified into Omega,
Sphingolipid, CrtR_beta-carotene-hydroxylase and Acyl-CoA groups. Four
conserved histidine motifs that are essential for binding to the di-iron structures
and catalytic activities were identified. Investigation of post-translational
modifications of ApFAD proteins revealed a wide range of glycosylation and
phosphorylation changes. Evaluation of FAD gene promoter regions revealed
different types of cis-regulatory elements responsive to phytohormones and stress
conditions, especially in Omega (ApFAD-6) and Acyl-lipid (4ApFAD-3)
desaturases. Also, protein-protein interaction networks showed the relations
between ApFADs and genes involved in dealing with stresses through the
biosynthetic process of secondary metabolites and electron transfer. Analysis of
RNA-seq data of orthologous genes in Arabidopsis showed the potential of Omega
and Acyl-lipid genes, such as ApFAD-3, ApFAD-6 and ApFAD-7, in response to
various environmental stresses. In general, the results of this study can contribute
to a more complete understanding of the function of FAD genes in Spirulina and
lay the basis for the transgenic study of these genes with the aim of increasing the
content of unsaturated fatty acids, improving the nutritional value of oils, as well
as promoting the stress tolerance of plants.
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fatty acid desaturase; CrtR_beta-carotene-hydroxylase 304166..305071 906 ApFAD-1 AFXD01000010.1
Delta-12  acyl-phospholipid ~ desaturase; OMEGA-6
FATTY ACID DESATURASE 600352..601422 1071 ApFAD-2 APLCI1_0651
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Delta6 Fatty Acid Desaturase (Delta6-FADS)-like 2397108..2398214 1107 ApFAD-8 APLCI 2499




0

VY 5oL BV ol O oylad qopd)les Jo o 2ly; GalS (gylidcun; ol 4 pis

U gyl Sl 2y P 53 0ad oLl APFAD (sl yiig p (olons S0 b Sluogas Y Jgua

Juwgi s s .. J
o ol el A 09 9]’ dwlis 45 b
G Sos o> g gy Share Kol glall Syl S OT <
Domain Protein type Js Aliphatic  Instability ) MW Protein o symbol
. - pl length Protein id
GRAVY index index (Da) (aa)
CrtR_beta-
FA_desaturase 2 carotene- ApFAD-
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ApFAD-1 HDASH 68-88 - - - - HLIHH 224-264
ApFAD-2 HDCGH 88-108 HNQHH 119-168 - - HIPHH 276-316
ApFAD-3 RLITH 61-81 - - HNNHH 182-231 - -
ApFAD-4 HDGNH 89-109 - - - HTVHH 293-333
ApFAD-5 RLITH 61-81 - - HNNHH 91-140 - -
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Molecular Function
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Biological Process

m lipid metabolic process

® carboxylic acid metabolic
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= cellular lipid metabolic process

= fatty acid biosynthetic process

® unsaturated [atty acid
biosynthetic process

= Biosynihesis of secondary
metabolites

= Lipid glycosylation

Cellular Component

= membrane
= thylakoid
= plasma membranc
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