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Figure 1 Stearoyl-CoA desaturase role in fatty acid desaturation. The four numbered boxes indicate the transmembrane domains.
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Stearoyl-CoA desaturases (SCDs) are key enzymes involved in de novo
monounsaturated fatty acid synthesis. They catalyze the desaturation of saturated fatty acyl-
CoA substrates at the delta-9 position, generating essential components of phospholipids,
triglycerides, cholesterol esters and wax esters.
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» The integration of the reported gene diversity with
the functional physiological impacts requires the
clarification of the SCD evolutionary path.

» Here, we provide a clear insight into SCD genes
in vertebrate history by means of comparative
genomics, phylogenetics and gene expression.



Results and Discussion

* 1, Human SCD1 and SCD3 map to the NK-
linked paralogon

(A) SCD1 and SCD5 Joci in H. sapiens
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sandojeJed yz

sansSo|eied 4z



(C)-

HsCHUK ENSP00000359424
MmCHUK ENSMUSP00000026217
GgCHUK ENSGALP00000005196
73— AcCHUK ENSACAP00000011973
XtCHUK ENSXETP00000038296
“od— GaCHUKa ENSGACP00000008884
OICHUKa ENSORLP00000011761
Ny 100 [ DrCHUKb ENSDARP0O0000013115
GaCHUKb ENSGACP00000005520
100—— OICHUKb ENSORLP00000016017
-~ GalKBKB ENSGACP00000005440
10( —— OIIKBKB ENSORLP00000003067
DrIKBKB ENSDARP00000117685
XtIKBKB ENSXETP00000036619
— HsIKBKB ENSP00000430684
109 — MmIKBKB ENSMUSP00000033939
GglKBKB ENSGALP0O0000005924
94— AclKBKB ENSACAP00000012680
Bf XP_002604730

100

1.0

1.0(] 99

100

Cg AACO5683

Evolutienaryrelationships of WNTS (A), HNRNP (B), CHUK (C),
ERLIN (D};'SEC31 (E), and TMEM150 (F).

Both sites are highly indicative of a potential involvement of 2R

genome duplications in the origin of these two genes.




The localization of the human SCD gene isoforms in a
2R-generated paralogon implies two testable predictions

Unless independent gene expansions have taken place,
chordates should have a single SCD gene equally related to their vertebrate
counterparts

| , , ank ¢ es that have their
human orthologues/paralogues localising to regions of SCD paralogy (Hsa4,
Hsal0, HsaS and Hsa2/8), even if conserved micro-synteny (conservation of
immediately adjacent neighbours) is not observed.
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(B) SCD-like gene loci in B. floridae
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Genomic locus of Branchiostoma floridae SCD-like genes and the neighbouring
gene families whose human paralogues localise to expected regions of human
SCD paralogy (Hsal0, Hsa4, HsaS and Hsa2/8).



2,Gene loss and tandem duplications illustrate the
tetrapod SCD repertoire

The evolutionary setting emerging from the paralogy analysis
creates some important repercussions. For Example, the absence of SCD
genes (either 1 or 5) in vertebrate classes would mean gene loss and not a
different timing of the SCD1/SCDS gene duplication.

To elucidate these matters, we started by analysing tetrapod species
using two strategies. Firstly, by determining the duplication timing
through phylogenetics, and secondly by investigating the SCD gene loci in

available tetrapod genomes representing various lineages.
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in M. musculus, Rattus
norvegicus and O. cuniculus.

Within tetrapods we find no

SCDS5-like sequence in the
X. tropicalis. In contrast to
mice, Cavia porcellus
(guinea pig, Rodent) and O.
cuniculus have SCD5
Orthologues.
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2,Gene loss and tandem duplications illustrate the
tetrapod SCD repertoire

(A) SCD1 locus Tetrapods (B) SCD5 locus Tetrapods
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(C) SCD1 locus Teleosts (D) SCD5-less locus Teleosts
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3,SCD1 and SCDS orthologues are present
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in the cartilaginous fish Scyliorhinus

Scyliorhinus canicula SCD1

TN T OITE TS L)
Polypterus senegalus SCD1
Salmo salar SCD1a
Takifugu rubripes SCD1a
Tetraodon nigroviridis SCD1a
Oryzias latipes SCD1a
Oreochromis mossambicus SCD1a

Trematomus bernacchii SCD1a

Gasterosteus aculeatus SCD1a
Gasterosteus aculeatus SCD1b I

BTAOS

Oryzios latipes SCD1b
Takifugu rubripes SCD1b
Tetroodon nigroviridis SCD1b
— Ornithorhynchus anatinusSCD1
Monodelphis domestica SCD1
— Loxodonta africana SCD1
4 Cavia porcellus SCD4
| 100 r Mus musculus SCD4
= Rattus norvegicus SCD4
Erinaceus europaeus SCD1
00r Pan troglodytes SCD1
__' Homo sapiens SCD1
— Sus scrofa SCD1

q1ass

Mus musculus SCD3
Mus musculus SCD2
Cavia porcellus SCD2
636 attus norvegicus SCD2

33

us musculus SCD1
81" Rattus norvegicus SCD1

Oryctolagus cuniculus SCD3
27| gl_to-"yctomgus cuniculus SCD2

Oryctolagus cuniculus SCD4
100 Oryctolagus cuniculus SCD1
r Taeniopygia guttata SCD1
Gallus gollus SCD1

Meonodelphis domestica SCDS
Erinaceus europaeus SCD5

5t Oryctolagus cuniculus SCDS

98— Cavia porcellus SCDS

Sus scrofa SCDS

L 46 |oxodonta africana SCDS

56 |58], pan troglodytes SCD5

98' Homo sopiens SCD5S

_l' Taeniopygia guttata SCD5

76! Gallus gallus SCDS

100  Xenopus laevis SCD1
|— Scyliorhinus canicula SCDS l
AT
88

91

1ass

Sass

canicula

To determine whether SCD1 and
SCD35 have been preserved in the
oldest group of jawed vertebrates,
using a degenerate PCR strategy we
aimed at isolating orthologues of the
SCD gene family from the S. canicula.

Sequence extension was achieved
with various PCR strategies, resulting
in two sequences coding for proteins
with 341 and 325 amino acids when
finally 1solated.

ScSCD1 with the SCDI1 clade (bootstrap63)
ScSCDS with SCDS genes (bootstrap 88)



4, SCD tissue expression suggests the
conservation of an ancestral function
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Figure 5 Gene expression of SCD1 and SCD5 S. canicula. B - brain, G-gill, 5t - stomach, l-intestine, Rg-rectal gland, L-liver, K-kidney, 5p -
spleen, O-ovary, and T-testis.

ScSCD1 expressed at variable levels in all the tested tissues while ScCSCDS has a
clear expression in the brain, and a minor expression in the testis and salt
secreting rectal gland.

conserved expression site between birds and mammals
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Figure 6 Proposed evolutionary model of SCD genes in vertebrates.

SCD1 and SCDS orthologues were present in basal jawed vertebrate, and
loss and duplication events took place during vertebrate evolution




Methods

» Sample collection and storage

welr fishing
fed mackerel
» Synteny and Paralogy examination

Ensembl genome database
MEGA4

» Molecular phylogenetic analysis
CLUSTALW i1n Bioedit
PHYML(Maximum Likelihood tree)



* SCD1 and SCDS5 isolation in S. canicula and gene
expression

RACE PCR
RT-PCR



RACE PCR
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