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Abstract

Introduction: Biodiesel as a biofuel, with renewable, biodegradable and free of polycyclic
aromatic hydrocarbons properties, could be derived from fatty acids of the cells of the animals,
plants, algae and bacteria. So, a wide range of approaches have been considered to increase the
oil production in biodiesel resources. In this regard, biotechnology approaches can provide new
solutions based on application of molecular mechanisms.

Materials and methods: A comprehensive survey on molecular mechanisms and key enzymes
which are involved in the production and accumulation of the lipids in biodiesel resources have
been considered based on literature study and in-silico investigation. In-silico investigation has
been performed via InterProScan 5 <Motif scan «Conserved Domain «ProtParam <«TMHMM «GC
content calculator <NetNGlyc <NetPhos <Sulfinator <Protein Blastand MEGA6 programs for
characterizing the structure, functions and homology survey of the selected sequences.

Results: Our survey led to the introduced diacyl glycerol acyl transferase (DGAT), waxester
synthase/diacyl glycerol acyltransferase (WS/DGAT), oleosin, MLDP and TadA as the effective
enzymes and proteins in lipid production and accumulation in selected biodiesel organisms. An
investigation on the structure of the corresponding genes of the selected enzymes, led to reveal
their various features in the length, GC content as well as in intronic properties. On the other
hand, this characterizing on the selected enzymes and proteins disclosed post-translational
modifications in all of them, as well as their localization in the cells. Moreover MBOAT,
DAGAT, UPF0089, Oleosin and apolipo protein have been revealed in their context as critical
domains. On the other hand, homology survey of the selected enzymes and proteins led to
introduce the Verniciafordii, Ricinuscommunis, Dunaliella parva , Thalassiosira pseudonana,
Saitoella complicata, Rhodococcus imtechensis and Rhodococcus wratislaviensis species, as
new sources of biodiesel with possible capability for lipid production.

Discussion and conclusion: Overall, this survey provides a series of motifs and domains in
biodiesel process, as well as introducing several organisms with potency in biodiesel
production, which could be more examined in an experimental condition.
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AHI54566.1, Camellia japonica
ABF57559.1, Camellia oleffera

XP 008346731.1, Malus domestica

XP 006477549.1, Citrus sinensis
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_|: XP 014079943.1, Bjpolaris maydis ATCC 48331

XP 007702281.1, Bjpolaris sorokiniana NDIOPr
EUN22721.1, Bjpolaris victoriae FI3

XP 007717186.1, Bjpolaris zeicola 26-R-13

XP 008031529.1, Setosphaeria turcica Et28A

XP 001794416.1, Phaeosphaeria nodorum SN15

XP 001939093.1, Pyrenophora tritici-repentis Pt-1C-BFP

y

XP 007681357.1, Baudoinia compniacensis UAMH 10762

KIW03235.1, Verruconis gallopava
KFY25814.1, Pseudogymnoascus pannorum VKM F-3775

KFX86424.1, Pseudogymnoascus pannorum VKM F-3808
XP 012745477.1, Pseudogymnoascus destructans 20631-21

y

EPQ63573.1, Blumeria graminis f. sp. tritici 96224
XP 001211961.1, Aspergillus terreus NIH2624

KOS36258.1, Penicillium nordicum

CRL28840.1, Penicillium camemberti

KGO67701.1, Penicillium italicum

KJJ11871.1, Penicillium solitum

XP 001713160.1, Schizosaccharomyces pombe 972h-
XP 013025385.1, Schizosaccharomyces cryophilus OY26

EIE77003.1, Rhizopus delemar RA 99-880

CEI99677.1, Rhizopus microsporus

CDS11586.1, Absidia idahoensis var. thermophila
CDH50579.1, Lichtheimia corymbifera JMRC.:FSU. 9682
—— XP 003674621.1, Naumovozyma castellii CBS 4309

e,

L xp 002553196. 1, Lachancea thermotolerans

XP 002497515.1, Zygosaccharomyces rouxif

AJIU10250.1, Saccharomyces cerevisiae YIMI1463
_|: AJT75565.1, Saccharomyces cerevisiae YIMA428
AJU01951.1, Saccharomyces cerevisiae YIM1389
AIU03422.1, Saccharomyces cerevisiae YIMI1401
AJT72156.1, Saccharomyces cerevisiae YIM195

EGA56766.1, Saccharomyces cerevisiae FostersB
EWGE3322.1, Saccharomyces cerevisiae ROO8
NP 014888.1, Saccharomyces cerevisiae S288¢
AJIU09278.1, Saccharomyces cerevisiae YIMI450
_|: AJIU00979.1, Saccharomyces cerevisiae YIM1387

EDN63574.1, Saccharomyces cerevisiae YIM789
@ XP 504700.1, Yarrowia lipolytica

GAO51354.1, Saitoella complicata NRRL Y-17804
GAA26556.1, Saccharomyces cerevisiae Kyokai no. 7
—— XP 0076877131, Bipolaris oryzae ATCC 44560
L xP 008080643, 1, Glarea lozoyensis ATCC 20868
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_|: WP 039822368.1, Nocardia testacea

WP 036512957.1, Nocardia rhamnosiphila

WP 033242070.1, Actinobacteria

WP 040793482.1, Nocardia paucivorans

WP 040797187.1, Nocardia higoensis

WP 043601578.1, Nocardia otitidiscaviarum

WP 045437419.1, Nocardia seriolae

WP 040815014.1, Nocardia concava

WP 040690831.1, Nocardia vinacea

WP 040786573.1, Nocardia pneumoniae

WP 043730496.1, Nocardia asiatica

WP 040820724.1, Nocardia jiangxiensis

WP 030516213.1, Nocardia sp. NRRL WC-3656

WP 036505976.1, Nocardia aobensis

WP 039781175.1, Nocardia cerradoensis

—— CCW09610.1, Rhodococcus sp. ESDE

L— wp 040271695.1, Rhodococcus ruber

— EKT77968.1, Rhodococcus opacus M213

L FID77337.1, Rhodococcus imtechensis RKJI300 JCM 13270

—— WP 040530042.1, Gordonia rhizosphera

L GAB88794.1, Gordonia rhizosphera NBRC 16068
WP 037221971.1, Rhodococcus sp. R1101

—— WP 041803930.1, Rhodococcus pyridinivorans

L wp 037217356.1, Rhodococcus sp. Ro4

WP 039584501.1, Rhodococcus sp. Chr-9

WP 033098109.1, Rhodococcus sp. p52

WP 027501432.1, Rhodococcus sp. UNC363MF Tsub.1

WP 050064578.1, Rhodococcus sp. RD6.2

@ ACX81314.1, Rhodococcus opacus PD630

WP 037232296.1, Rhodococcus wratislaviensis

WP 007298861.1, Rhodococcus imtechensis

WP 009472541.1, Rhodococcus sp. JVHI

WP 011593373.1, Rhodococcus jostii

WP 045067653.1, Rhodococcus sp. AD45

WP 033236234.1, Rhodococcus rhodochrous

WP 021344437.1, Rhodococcus sp. P27

WP 029538207.1, Rhodococcus erythropolis

BAH34103.1, Rhodococcus erythropolis PR4
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WP 008713574.1, Rhodococcus sp. ANWZ5MO9

WP 045198860.1, Rhodococcus sp. B7740

WP 037114093.1, Rhodococcus fascians

WP 042574931.1, Rhodococcus sp. MEBO64

WP 027506324.1, Rhodococcus sp. UNC23MFCrubl.1
WP 006552383.1, Rhodococcus pyridinivorans

WP 016934519.1, Rhodococcus sp. R1101

WP 003937506.1, Rhodococcus ruber

WP 029545203.1, Rhodococcus sp. BCP1

WP 027501187.1, Rhodococcus sp. UNC363MIF Tsu5. 1
WP 050065552.1, Rhodococcus sp. RD6.2

WP 007534395.1, Rhodococcus triatomae

WP 010838015.1, Rhodococcus rhodnii

WP 033235531.1, Rhodococcus rhodochrous

WP 045063914.1, Rhodococcus sp. AD45

WP 042951171.1, Rhodococcus erythropolis

WP 012689028.1, Rhodococcus opacus

WP 037237912.1, Rhodococcus wratislaviensis
@ WP 005261062.1, Rhodococcus opacus PD630
WP 007301366.1, Rhodococcus imtechensis

WP 011211742.1, Nocardia farcinica

WP 043733381.1, Nocardia asiatica

WP 040870426.1, Nocardia exalbida

WP 014353210.1, Nocardia cyriacigeorgica

WP 040792827.1, Nocardia paucivorans

WP 040838614.1, Nocardia brevicatena
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