Supplemental data

Fig S1: Disruption of Elo3p in Saccharomyces cerevisiae blocks synthesis of VLCFA
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VLCFA analysis in wild type yeast and elongase deletion mutants. VLCFA analysis of wild
type (BY4742) yeast and BY4742Aelol, BY4742Aelo2, BY4742Aelo3 strains. (A) C22:0, (B)
C24:0, (C) C26:0 and (D) C28:0. Fatty acid concentrations are in nmol/OD600 = 1. Data are
mean = SD. n.d. = not detectable. *** = P < 0.001 by ANOVA followed by Dunnett's multiple
comparison test compared with wild type.

In S. cerevisiae, three elongases (Elolp, Elo2p and Elo3p) have been identified and
characterized (Oh et al., 1997; Toke and Martin, 1996). Fatty acid analysis of the wild type
strain (BY4742) and the Elolp, Elo2p and Elo3p deletion strains (BY4742Aelol,
BY4742Aelo2 and BY4742Aelo3, respectively) confirmed previous reports regarding the
involvement of the Elolp, Elo2p and Elo3p in fatty acid synthesis in yeast (Supplemental
Figure 1). The BY4742Aelol deletion strain had a 3-fold higher level of C14:0 and a 25%
lower amount of C16:0 compared to wild type yeast (data not shown), which is in line with the
involvement of Elolp in the elongation of C14:0 to C16:0 fatty acids (Toke and Martin, 1996).
The BY4742Aelo2 cells had reduced levels of C24:0, C26:0 and C28:0 (Figures B-D)
confirming the role of Elo2p in the elongation of fatty acids up to C24:0 (Oh et al., 1997).
However, only the BY4742Aelo3 knockout strain had no detectable C26:0 (Figure 3C) and
C28:0 (Figure D) and a 10-fold increase in C22:0 levels (Figure A) confirming that Elo3p is
the elongase primarily involved in the synthesis of C26:0 from C22:0 in yeast (Oh et al., 1997).
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Fig S2: Protein expression analysis of BY4742Aelo3 yeasts expressing FLAG-tagged
ELOVL proteins.
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Protein expression analysis of BY4742Aelo3 yeasts expressing FLAG-tagged ELOVL
proteins. The blot was probed with anti-FLAG M2 antibody (A), or human anti-ELOVL1
antibody (B). For each sample, 50 g yeast homogenate was loaded, except for BY4742Aelo3
expressing FLAG-tagged ELOVLS5 for which 10 pug was loaded (insert supplemental Figure
1A).

A C-terminal FLAG-tag was introduced to the seven human ELOVL proteins in order to
confirm their expression at the protein level by Western blot analysis using anti-FLAG M2
antibody (Figure A). This indirect approach was chosen due to the lack of commercially
available antibodies targeting human elongase 2-7. However, an antibody targeting human
ELOVL1 enabled direct assessment of ELOVL1 protein expression. Interestingly, introduction
of a FLAG-tag was shown to markedly reduce ELOVL1 protein expression (Figure B). The
above-mentioned indirect method may thus have resulted in an underestimation of the
expression of mammalian elongases in transfected BY4742Aelo3 yeast strains. This could
explain why expression of FLAG-tagged ELOVL3 was not confirmed on Western blot
analysis. The latter finding was unexpected as transformants expressing ELOVL3 had
increased C22:1 and C24:1 levels when grown on galactose medium (Table 1).

The apparent molecular weights of FLAG-tagged ELOVL1, 6 and 7 were
approximately 20 kDa and thus significantly lower than the predicted molecular weights based
on their primary amino acid sequences which are 32.6, 31.4 and 33.3 kDa, respectively. To



investigate whether this could be the result of proteolytic cleavage, we also expressed ELOVL1
with a N-terminal FLAG-tag. Based on the results of the Western blot analysis as shown in
Supplemental Figure 1B, we conclude that as both N-terminal and C-terminal FLAG tags were
present, ELOVLL1 is expressed as a full-length protein without proteolytic degradation. It
remains to be investigated whether this low apparent molecular weight by SDS-PAGE analysis
is due to post-translational modification.



Supplemental Table Sl

Sequences of the primers used for cloning of the seven human elongases, yeast ELO3 and for

quantitative RT-PCR analysis.

Primer Sequence 5’ — 3’

ELOVLIF AAGCTTATGGAGGCTGTTGTGAAC

ELOVLIF-FLAG AAGCTTATGGATTACAAGGATGACGACGATAAGGAGGCTGTTGTGAACTTG
ELOVLIR GAATTCTCAGTTGGCCTTGACCTTGG

ELOVLIR-FLAG GAATTCCTACTTATCGTCGTCATCCTTGTAATCGTTGGCCTTGACCTTGGC
ELOVL2F AAGCTTATGGAACATCTAAAGGC

ELOVL2R GAATTCTTATTGTGCTTTCTTGTTC

ELOVL2R-FLAG GAATTCCTACTTATCGTCGTCATCCTTGTAATCTTGTGCTTTCTTGTTC
ELOVL3F GGATCCATGGTCACAGCCATGAATG

ELOVL3R GAATTCTCACTGGCTCTTGGTCTTGG

ELOVL3R-FLAG GAATTCCTACTTATCGTCGTCATCCTTGTAATCCTGGCTCTTGGTCTTGG
ELOVLA4F AAGCTTATGGGGCTCCTGGACTCG

ELOVL4R GGATCCTTAATCTCCTTTTGCTTTICC

ELOVL4R-FLAG GGATCCCTACTTATCGTCGTCATCCTTGTAATCATCTCCTTTTGCTTTTCC
ELOVLSF AAGCTTATGGAACATTTTGATGCATC

ELOVLSR GAATTCTCAATCCTTCCGCAGCTTC

ELOVL5R-FLAG GAATTCCTACTTATCGTCGTCATCCTTGTAATCATCCTTCCGCAGCTTC
ELOVL6F AAGCTTATGAACATGTCAGTGTTGAC

ELOVL6R GGATCCCTATTCAGCTTTCGTTGTTTTC

ELOVL6R-FLAG GGATCCCTACTTATCGTCGTCATCCTTGTAATCTTCAGCTTTCGTTGTTTTC
ELOVL7F AAGCTTATGGAAAAGCCCATTAATATTC

ELOVL7R GGATCCTCAATTATCTTTGTTTTTGC

ELOVL7R-FLAG GGATCCCTACTTATCGTCGTCATCCTTGTAATCATTATCTTTGTTTTTGC
ELOVL1-31F GTGATGAAGCACGCAGATCC

ELOVL1-330R CACCCGAACCATCCTAAGTG

SCELO3F GGATCCATGAACACTACCACATCTACT

SCELO3R GAATTCTTAAGCTTTCCTGGAAGAGAC

SCELO3R-FLAG GAATTCCTACTTATCGTCGTCATCCTTGTAATCAGCTTTCCTGGAAGAGAC
36B4-F ACGGGTACAAACGAGTCCTG

36B4-R GCCTTGACCTTTTCAGCAAG

The initiator (ATG) methionine codon and the stop codons are presented by bold nucleotides;
the FLAG tag (DYKDDDDK) is presented by underlined/italic nucleotides and the restriction
sites used for cloning are presented by double underlined nucleotides. The forward primer
introduced a restriction site immediately upstream of the ATG initiator codon and the reverse
primer immediately downstream of the stop codon.




