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Supplementary Figure 1

Suppl. Fig. 1. Dimeric structure of human elongases. To date, three of the human elongases (ELOVL7, ELOVL1 and
ELOVLSG) are represented as homodimers in the Swiss-Model website (https://swissmodel.expasy.org/). (a) ELOVL7

homodimer (UniProtKB accession no. A1L3X0) is shown. Monomer A and B are represented in antiparallel array;
hydrophobic or hydrophilic nature of the resides are indicated in this space-filling model. (b) Pore analysis of human
ELOVLS5 3D protein in PDBsum showing substrate-binding tunnel. The catalytic mechanism is a ping-pong type, two-
step mechanism as described by Nie et al. (c) Cartoon model of ELOVL1 dimer (Q9BW60) with rainbow color scheme.
(d) Surface model of ELOVL6 dimer (Q9H5J4) with rainbow color scheme.


https://swissmodel.expasy.org/
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Supplementary Figure 2

Suppl. Fig. 2. (a) Neighbour-joining tree illustrating the phylogenetic relationship between the seven human ELOVL
proteins. ELOVL2 and ELOVL4 proteins are the most closely related to ELOVLS5, as highlighted by the red lines of the
cladogram. The duplication nodes are indicated (e). Tree construction is detailed in the Materials and Methods. (b)
Kyte-Doolittle hydropathy plot of wild-type (mauve line) and p.G230V (black line) ELOVLS5 proteins showing
increased hydrophobicity due to the G230V substitution.
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Suppl. Fig. 3. Similar lipid profiles in hepatocytes from ElovI5” mice transfected with wild-type or variant ELOVLS5.
On day 0, primary hepatocytes were isolated from wild-type and ElovI5” mice. Cells were attached for 4 h and then
infected with adenovirus to express either wild-type ELOVL5 or ELOVL5 p.G230V. ELOVLS5 substrate fatty acids
were not added to the medium. On day 2, lipids were extracted from the cells and whole cell lysates were prepared for
protein expression and lipid composition as described in Moon et al., 2009. * indicates p<0.05 by Student t-test when
comparing ElovI5” hepatocytes and ElovI5’ hepatocytes + p.G230V or ElovI5™ hep+WT ELOVL5. No difference was
detected when comparing Elovl5™ hepatocytes + p.G230V and ElovI5” hepatocytes + WT ELOVLS5.
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Supplementary Table 1 Multiple sequence alignment of human ELOVL proteins

ELOVL1 ————MEA-————-———————————— VVNLYQEVMKHADPRIQGYPLMGSPLLMTSILLTY
ELOVL7Y ———-MAF--———————--— SDLTSRTVHLYDNWIKDADPRVEDWLLMSSPLPQTILLGFY
ELOVL2 ----MEHL------—-=-- KAFDDEINAFLDNMFGPRDSRVRGWFMLDSYLPTFFLTVMY
ELOVL5 ———-MEH--——--———---—- FDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSVIY
ELOVL4 ----MGLLDSEPGSVLNVVSTALNDTVEFYRWTWS IADKRVENWPLMQSPWPTLSISTLY
ELOVL3 MVTAMNV-—-——==--—=-- SHEVNQLFQPYNFELS---KDMRPF-FEEYWATSFPIALIY
ELOVL6 ————MNM--—=-=-——==-— SVLT---LQEYEFEKQFNENEAIQW-MOENWKKSFLFSALY
* . . *
ELOVL1 VYFVLSLGPRIMANRKPFQLRGFMIVYNFSLVALSLY—---—--—- IVYEFLMSGWLSTYT
ELOVL7 VYFVTSLGPKLMENRKPFELKKAMITYNFFIVLFSVY—----—--- MCYEFVMSGWGIGYS
ELOVL2 LLSIW-LGNKYMKNRPALSLRGILTLYNLGITLLSAY--—--—-- MLAELILSTWEGGYN
ELOVL5 LLIVW-LGPKYMRNKQPFSCRGILVVYNLGLTLLSLY---—---— MFCELVTGVWEGKYN
ELOVL4 LLFVW-LGPKWMKDREPFQMRLVLIIYNFGMVLLNLF--—--—-- IFRELFMGSYNAGYS
ELOVL3 LVLIA-VGQONYMKERKGFNLQGPLILWSFCLAIFSILGAVRMWGIMGTVLLTGGLKQTV-
ELOVL6 AAFIF-GGRHLMNKRAKFELRKPLVLWSLTLAVFSIFGALRTGAYMVY I LMTKGLKQSV-
* * . . . . . . . . . .
ELOVL1 WREDPVDYSNSPEALRMVRVAWLFLFSKFIELMDTVIFILRKKDGQVTFLHVFHHSVLPW
ELOVL7 FRCDIVDYSRSPTALRMARTCWLYYFSKFIELLDTIFFVLRKKNSQVTFLHVFHHTIMPW
ELOVL2 LQCQDLTSAGEA-DIRVAKVLWWYYFSKSVEFLDTIFFVLRKKTSQITFLHVYHHASMEN
ELOVL5 FFCQGTRTAGES-DMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLN
ELOVL4 YICQSVDYSNNVHEVRIAAALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMET
ELOVL3 --CFINFIDNST----VKFWSWVFLLSKVIELGDTAFIILRKR--PLIFIHWYHHSTVLV
ELOVL6 --CDQGFYNGPV----SKFWAYAFVLSKAPELGDTIFIILRKQ--KLIFLHWYHHITVLL
* . . .** * * % :::***' H ':* :**
ELOVL1 SWWWGVKIAPGGMGSFHAMINSSVHVIMYLYYGLSAFGPVAQPY LWWKKHMTAIQLIQFV
ELOVL7 TWWFGVKFAAGGLGTFHALLNTAVHVVMY SYYGLSALGPAYQKYLWWKKYLTSLOLVQFV
ELOVL2 IWWCVLNWIPCGQSFFGPTLNSFIHILMYSYYGLSVF-PSMHKY LWWKKYLTQAQLVQFV
ELOVL5 IWWFVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKY I TQGQLLOFV
ELOVL4 LWWIGIKWVAGGQAFFGAQLNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLQLIQFH
ELOVL3 YTSFGYKNKVPAGGWF-VTMNFGVHATMYTYY TLKAANVKPPKML--PMLITSLOILQMF
ELOVL6 YSWYSYKDMVAGGGWF -MTMNYGVHAVMYSYYALRAAGFRVSRKF--AMFITLSQITQML
. * :‘k :‘k :*‘k * Kk Kk H :* ‘k: *:
ELOVL1 LVSLHISQYYFM---SSENYQYBVITHLIWMYGTIFFMLFSNFWYHSYTK--—-GKRLP-—
ELOVL7 IVAIHISQFFFM---EDCKYQFPVFACIIMSYSFMFLLLFLHFWYRAYTK---GQRLP--
ELOVL2 LTITHTMSAVVK----PCGFPFECLI-FQSSYMLTLVILFLNFYVQTY---——- RKKPMK
ELOVL5 LTIIQTSCGVIW----PCTFPLEWLY-FQIGYMISLIALFTNFYIQTYNKKGASRRKDHL
ELOVL4 VTIGHTALSLYT----DCPFPKWMHW-ALTAYATSFIFLFLNFYIRTYKE---PKKPKAG
ELOVL3 VGAIVSILTYIWRQDQGCHTTMEHLFWSFILY-MTYFILFAHFFCQTYIR--—-PKVKA--
ELOVL6 MGCVVNYLVFCWMQHDQCHSHF@NIFWSSLMY-LSYLVLFCHFFFEAY I --—-GKMRK--
. * * . * x :*: .:* H
ELOVL1 RALQQNGAPGTA——=——=—====———————————— KVKAN
ELOVL7Y KTVKN----GTC————-——=—————————————— KNKDN
ELOVL2 KDMQE-- PPAGKEVKNGFSKAYFTAANGVMNK—-KAQ-—
ELOVL5 KDHQN----GSMAAVNGHTNSFSPLENNVKPR--KLRKD
ELOVL4 KTAMN----GTSANGVSKSEKQLMIENGKKQKNGKAKGD
ELOVL3 ~  —— oo m oo KTKSQ
ELOVL6 ~ ——mmmmm e m e TTKAE

Multiple sequence alignment of human ELOVL1-7 aligned by MAFFT online program. Cysteine residues that form the
conserved intramolecular disulfide bond connecting Loop 2 and Loop 6 are colored in cyan. The catalytic histidine-rich
active site is showed in yellow. The green column contains the ELOVL5 G230 residue that is substituted to V230 in
SCA38. The output order reflects the results of the alignment. Sequence accession numbers are: ELOVL1 (Q9BW60.1)
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279%a; ELOVL2 (QINXB9.2) 296aa; ELOVL3 (Q9HB03.2) 270aa; ELOVL4 (Q9GZR5.1) 314aa; ELOVL5
(QINYP7.1) 299aa; ELOVL6 (Q9H5J4.1) 265aa; ELOVL7 (A1L3X0.1) 281aa.

Supplementary Table 2 Percent of amino acid sequence identity and similarity between the human ELOVL proteins

Amino Acid Identity (%)

ELOVL1 100

ELOVL2 32.61 100

ELOVL3 25.55 22.59 100

ELOVL4 41.21 41.21 25.18 100

ELOVL5 35.12 57.09 24.44 41.13 100

ELOVL6 23.77 21.88 45.66 23.77 22.26 100

ELOVL? 57.34 38.07 24.44 44.48 36.29 26.79 100
ELOVL1 ELOVL2 ELOVL3 ELOVL4 ELOVLS ELOVL6 ELOVL?

Amino Acid Similarity (%)

ELOVL1 100

ELOVL2 45.16 100

ELOVL3 36.29 35.18 100

ELOVL4 51.61 54.05 38.14 100

ELOVLS 47.31 68.24 39.25 53.84 100

ELOVL6 35.09 34.71 56.22 35.84 36.98 100

ELOVL7 69.53 45.55 36.29 54.44 45.19 38.49 100
ELOVL1 ELOVL2 ELOVL3 ELOVL4 ELOVLS ELOVL6 ELOVL?

The percent amino acid identity and similarity were calculated using the SIAS programme as detailed in the methods.
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Supplementary Table 3 Links or addresses of webservers/databases used in this study

Ataxia website:

NCBI PDB structure database:

NCBI Protein sequence database

Mafft protein sequence alignment and tree
SIAS percent aa sequence identity & similarity
Pfam protein family database

Protter proteoform visualization

Phyre2 protein modelling

UCSF Chimera protein modelling
I-Mutant protein stability predictor
MAESTRO protein stability predictor
INPS-MD prediction server
SAAFEC-SEQ stability predictor

I-Tasser protein modelling

Swiss Model protein modelling
AlphaFold Protein Structure Database
Kyte & Doolittle Hydropathy plot

Human genomic variant search engine

PDBsum protein structure database

https://neuromuscular.wustl.edu/ataxia/domatax.html

https://www.ncbi.nlm.nih.gov/structure/

https://www.ncbi.nlm.nih.gov/protein/

https://mafft.cbrc.jp/alignment/server/

http://imed.med.ucm.es/Tools/sias.html

https://www.ebi.ac.uk/interpro/

https://wlab.ethz.ch/protter/start/

http://www.sbg.bio.ic.ac.uk/~phyre2/html/page.cqgi?id=index

https://www.cgl.ucsf.edu/chimera/

https://folding.biofold.org/i-mutant/i-mutant2.0.html

https://biwww.che.sbg.ac.at/

https://inpsmd.biocomp.unibo.it/welcome/default/index

http://compbio.clemson.edu/SAAFEC-SEQ/

https://zhanggroup.org/lI-TASSER/

https://swissmodel.expasy.org/

https://alphafold.ebi.ac.uk/

https://web.expasy.org/protscale/

https://varsome.com

http://www.ebi.ac.uk/thornton-srv/databases/pdbsum/



https://neuromuscular.wustl.edu/ataxia/domatax.html
https://www.ncbi.nlm.nih.gov/structure/
https://www.ncbi.nlm.nih.gov/protein/
https://mafft.cbrc.jp/alignment/server/
http://imed.med.ucm.es/Tools/sias.html
https://www.ebi.ac.uk/interpro/
https://wlab.ethz.ch/protter/start/
http://www.sbg.bio.ic.ac.uk/~phyre2/html/page.cgi?id=index
https://www.cgl.ucsf.edu/chimera/
https://folding.biofold.org/i-mutant/i-mutant2.0.html
https://biwww.che.sbg.ac.at/
https://inpsmd.biocomp.unibo.it/welcome/default/index
http://compbio.clemson.edu/SAAFEC-SEQ/
https://zhanggroup.org/I-TASSER/
https://swissmodel.expasy.org/
https://alphafold.ebi.ac.uk/
https://web.expasy.org/protscale/
https://varsome.com/
http://www.ebi.ac.uk/thornton-srv/databases/pdbsum/
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Supplementary Table 4 ELOVLS5 Protein sequences used to generate the MSA

O© 00 N O Ul h W N P

W NRNNMNMNRNNMNNMNRNNRRRRRRERRE R R
O WO N U WNRERO®OODWMNODOUDWNR O

Accession no.

QINYP7.1
NP_599016.2
NP_599209.1
NP_001040062.1
NP_001186126.1
NP_001011248.1
NP_001306343.1
NP_001130024.1
NP_001290303.1
NP_001297348.1
XP_036724720.1
XP_036269542.1
XP_007892243.1
XP_020389096.1
AFR36912.1
NP_956747.1
JAV42152.1
BBL33563.1
XP_037750142.1
XP_037638316.1
XP_037375770.1
XP_037248229.1
XP_037015462.1
XP_017512380.2
XP_036772263.1
KAF7246807.1
XP_027457290.1
XP_035256991.1
XP_033874880.1
XP_019805339.1

Species

Homo sapiens (Human)

Mus musculus (Mouse)

Rattus norvegicus (Rat)

Bos taurus (Bovine)

Gallus gallus (Chicken)

Xenopus tropicalis (Frog)

Macaca fascicularis (Macaque)
Salmo salar (Salmon)

Larimichthys crocea (Croaker)

Anas platyrhynchos (Duck)
Balaenoptera musculus (Blue whale)
Pipistrellus kuhlii (Bat)
Callorhinchus milii (Elephant shark)
Rhincodon typus (Whale shark)

Esox lucius (Pike)

Danio rerio (Zebrafish)

Castor canadensis (Beaver)
Hypoclinemus mentalis (Sole)
Chelonia mydas (Turtle)

Sebastes umbrosus (Rockfish)

Talpa occidentalis (Mole)

Falco rusticolus (Falcon)

Artibeus jamaicensis (Fruit bat)
Manis javanica (Pangolin)

Manis pentadactyla (Chinese pangolin)
Varanus komodoensis (Komodo dragon)
Zalophus californianus (Sea lion)
Anguilla anguilla (Eel)

Acipenser ruthenus (Sturgeon)
Tursiops truncatus (dolphin)

Length
(Amino acids)
299
299
299
299
295
295
299
294
294
295
299
299
290
293
295
291
299
294
295
294
299
295
299
299
299
295
298
296
294
295
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Supplementary Table 5 CLUSTAL format alignment by MAFFT (v7.490)of ELOVLS5 proteins

HumanElovl5

Macaca.NP_00130
SeaLion.XP 0274
Bat.XP 03626954
FruitBat.XP 037
Mouse.NP 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP 017
ChPangolin.XP 0
Mole.XP 0373757
Bos.NP_ 00104006
BlueWhale.XP 03
Dolphin.XP 0198
Gallus.NP 00118
Duck.NP_0012973
Falcon.XP 03724
Turtle.XP 03775
Komodo .KAF72468
Xenopus.NP_ 0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033
Zebrafish.NP_ 95
Eshark.XP 00789
WhaleShark.XP 0

HumanElovl15

Macaca.NP 00130
SeaLion.XP_ 0274
Bat.XP 03626954
FruitBat.XP 037
Mouse.NP_ 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP 017
ChPangolin.XP_ 0
Mole.XP 0373757
Bos.NP_00104006
BlueWhale.XP 03
Dolphin.XP 0198
Gallus.NP_00118
Duck.NP_0012973
Falcon.XP 03724
Turtle.XP 03775
Komodo .KAF72468
Xenopus.NP 0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033
Zebrafish.NP 95
Eshark.XP 00789
WhaleShark.XP 0

—--MEHFDASLSTYFKALLGPRDTRVKGWELLDNYIPTFICSVIYLLIVWLGPKYMRNKQP
—--MEHFDASLSTYFKALLGPRDTRVKGWEFLLDNYIPTFICSVIYLLIVWLGPKYMRNKQP
——-MENFDASLSTYFKALLGPRDTRVKGWELLDNYIPTFICSVIYLLIVWLGPKYMKNRQP
—--MEHFDASLSTYFKALLGPRDTRVKGWEFLLDNYIPTFICSTIYLLIVWLGPKYMKNRQP
——-MENFDASLSTYFKAWLGPRDTRVKGWELLDNYIPTFICSVIYLLIVWLGPKYMKNRQP
—--MEHFDASLSTYFKAFLGPRDTRVKGWEFLLDNYIPTEFVCSVIYLLIVWLGPKYMKNRQP
—--MEHFDASLSTYFRALLGPRDTRVKGWELLDNYIPTEVCSAIYLLIVWLGPKYMKNRQP
—-MENFDASLSTYFRAWLGPRDTRVKGWEFLLDNYIPTEFVCSVIYLLIVWLGPKYMKNRQP
——-MENFDASLSTYFKALLGPRDTRVKGWELLDNYIPTFICSIIYLLIVWLGPKYMKNRQP
—-MENFDASLSTYFKALLGPRDTRVKGWEFLMDNYIPTFICSIIYLLIVWLGPKYMKNRQP
——-MENFDASLSTYFKALLGPRDTRVKGWELLDNYIPTFICSVIYLLIVWLGPKYMKNRQA
—-MEHFDASLSTYFRAWLGPRDTRVEGWFLLDNYVPTLVCSILYLLIVWLGPKYMKTRQP
—--MEHFDASLSTYFQALLGPRDLRVKGWELLDNYIPTLLCSILYLLIVWLGPKYMKNRPP
—-MEHFDASLSTYFQALLGPRDPRVKGWFLLDSYIPTLLCSILYLLIVWLGPKYMKNRPP
——-MERLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFSVLYLLIVWLGPKYMRNKQP
—-MERLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFSVLYLLIVWLGPKYMRNKQP
——-MEFLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFSVLYLLIVWLGPKYMRNKQP
—-MESLDQTINSYLDVWEFGPRDPRVKGWLLLDNYIPTFIFSVLYLLIVWLGPKYMONKQP
——-MESLDKTINSYLDVWLGPRDPRVKGWLLLTNYTPTFIFSVLYLLIVWLGPKYMQKRPP
——-MEVLDKAVNGYIDHLLGPKDPRVRGWLLLDNYVPTILFTALYLFIVWRGPKYMQONRPP
—-MEAFNHKLNTYIDSWMGPRDERVQGWLLLDNYPPTFALTLMYLLIVWLGPKYMRHRQP
——-METFNQRLNTFIDSWMGPRDERVRGWLLLDNYPPTFALTVIYLLIVWAGPKFMRHRQP
—-METFNHKLNTYLESWMGPRDQRVRGWLLLDNYPPTFALTVMYLVIVWMGPKYMKHRQP
——-METFNHRLNTYLESWMGPRDQRVRGWLLLDNYPPTFALTIMYLLIVWMGPKYMKHRQP
—-METFNHKLNAYIDSWLGPRDQRVRGWLLLDNYPPTFALTVMYLLIVWLGPKYMKHRQP
MDMEMENHRLNTYIDSWMGPRDQRVRGWLLLDDYPPTFALTVAYLLIVWMGPKYMKNRQP
—-MEALNQATNAYIDSWMGPRDTRVRGWFLLDNFSPTVVLTLLYLEVVWIGPKYMKNKEP
—--METFSHRVNSYIDSWMGPRDLRVTGWELLDDYIPTFIFTVMYLLIVWMGPKYMKNRQA
—-MGFADQTLNSYFDSWEGPRDPRVEGFLLLDNYPPTFLLTLIYLEVVWAGPKYMKNKAP
——-MEAVDRTLNYYFVSWEGPRDSRVEGFFLLDKYPPTFILSLLYLEVVWAGPKYMQONKAP

* .. ekk ek kk ke ook * % *k ek k kkk e ko

FSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNFFCQGTRTAGESDMKIIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNFFCQGTRTAGESDMKIIRVLRWYYF
FSCRGILVLYNLGLTLLSLYMFCELVKGVWEGRYNFFCQGTRSAGEADMKIIRVLWWYYF
LACRKILVVYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGTRSAGEADMKIIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNFFCQGTRSAGEADMKIIRVLWWYYF
FSCRGILQLYNLGLTLLSLYMFYELVTGVWEGKYNFFCQGTRSAGESDMKIIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFYELVTGVWEGKYNFFCQGTRSAGESDMKVIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFYELVTGVWEGKYNFFCQGTRSAGESDMKIIQVLWWYYF
FSCRGILVVYNLGLTLLSLYMFYELVTGVWEGRYNFFCQGTRSSGEADVKVIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFYELVTGVWEGRYNFFCQGTRSSGEADVKVIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNFFCODTRSAGEADMKITHVLWWYYF
FSCRGILVVYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGTRSGGEADMKIIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGTRSRGEADMKIVRVLWWYYF
FSCRGILVLYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGTRSGGEADMKIIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNFYCQDTHSGGEADMKIIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNFFCODTHSGGEADMKIIRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNFFCQDTHSGGEADMKIIRVLWWYYF
FSCRGILVVYNVGLTLLSLYMFYELVTGVWEGGYNFFCODTHSGGEADMKIVRVLWWYYF
FSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNFFCQDTHSGGEADMKIIRVLWWYYF
VSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNFFCQODTNSGGDADTKIVRVLWWYYF
VSCQGLLVLYNLALTLLSFYMFYEMVSAVWQGGYNFYCQDTHSAGETDTKIINVLWWYYF
LSCRGFLVVYNLGLALLSLYMFSEMVSAVWVGGYHEFYCQODTRSAGEADTRIIHVLWWYYF
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YSCRALLVPYNLCLTLLSLYMFYELVMSVYQGGYNFFCONTHSGGDADNRMMNVLWWYYF
VSCRGTLVVYNIGLTLLSLYMFYELLTGVWEGGYSIFCQDTHSAGKADLKIVRVLWWYYF
LSSRGILVVYNIGLTLLSLYMFCELVRGVWDGGYSIFCONTHNAGEADLKIIRVLWWYYF
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SKLIEFMDTFEFFILRKNNHQITVLHVYHHASMLNIWWEVMNWVPCGHSYFGATLNSEIHV
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SKLIEFMDTFFFILRKNNHQITFLHIYHHASMLNIWWEVMNWIPCGHSFFGASLNSEVHV
SKLIEFMDTFFFILRKNNHQITFLHVYHHASMPSIWWEVMNWVPCGHSYFGASLNSEFIHV
SKLIEFMDTFFFILRKNNHQITFLHVYHHATMPNIWWEVMNWVPCGHSYFGASEFNSETIHV
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LMYSYYGLSSVPSMRPYLWWKKYITQGQOLIQFVLTIIQTSCGVLWPCSFPLGWLYFQIGY
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LMYSYYGLSSVPSMRPYLWWKKYITQGQOLLQFVLTIIQTSCGVVWPCAFPLGWLYFQIGY
LMYSYYALSSVPSMRPYLWWKKYITQGQLLQFVLTIIQTTCGVIWRCPFPLGWLYFQIGY
LMYSYYGLSSIPSMRPYLWWKKYITQGQOLLQFVLTIIQTSCGVIWPCTFPLGWLYFQIGY
LMYSYYGLSSVPSMRPYLWWKKYITQGQLLQFVLTIIQTSCGVIWPCAFPLGWLYFQIGY
LMYSYYGLSSVPSMRPYLWWKKYITQGQLVQFVLTILQTSCGVIWPCAFPLGWLYFQIGY
LMYSYYGLSAVPAMRPYLWWKKYITQGQLIQFVLTIFQTSCGVVWPCAFPQGWLYFQIFY
LMYSYYGLSAVPAMRPYLWWKKYITQGQLTQFVLTIFQTSCGVVWPCAFPQGWLYFQISY
LMYSYYGLSAVPAMRPYLWWKKYITQGQLIQFVLTIFQTSCGVVWPCAFPQGWLYFQISY
LMYSYYGLSAIPAMRPYLWWKKYITQGQLIQFVLTIFQTSCGVVWPCAFPMGWLYFQIFY
LMYSYYGLSAIPSMRPYLWWKKYITQGQLIQFVLTIFQTSCGVVWPCPFPLGWLYFQIGY
LMYSYYGLSAIPAMRPYLWWKKYITQCQLTQFVLTMTQTTCAMIWPCKFPMGWLYFQNCY
LMYSYYGLSAVPAIRPYLWWKKYITQGQLIQFFLTMSQTICAVIWPCGFPRGWLEFFQIFY
LMYSYYGLSAIPTMRPYLWWKKYITQGQLIQFFLTMTQTICAVIWPCGFPKGWLYFQISY
VMYSYYGLSAIPAMRPYLWWKKYITQLOQLTQFFLTMSQTLCAVVWPCGEFPMGWLYFQISY
VMYSYYGLSAIPAIRPYLWWKKYITQFQLIQFFLTMFQTMCAVVWPCGEFPKGWLSFQISY
VMYSYYGLSAIPAMRPYLWWKRYITQLOQLIQFFLTVSHTMCAVIWPCGEFPMGWLFFQISY
LMYSYYGLSAVPALRPYLWWKKYITQGQLIQFVMTMIQTSCAVVWPCGFPRGWLYFQISY
LMYSYYGLSAIPAVRPYLWWKKYITQGQLIQFVLTMFQTTCAVFRPCGFPMGWLYFQICY
LMYSYYGLSAVPALRPYLWWKKYITQGQLVQFVLTMFQTSCAVVWPCGFPMGWLYFQISY
ILMYSYYGLSAIPAMRPYLWWKKYITQGQOLLOQFVMTIIQTSFGVVWPCGFPSGWLYFQIGY
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MISLIALFTNEFYIQTYNKKGASRRKDHLKDHQONGSMAAVNGHTNSFSPLENNVKPRKLRK
MISLIALFTNFYIQTYNKKGASRRKDHLKDHONGSVAAVNGHTNSESPLENNVKPRKLRK
MISLITLEFTNEFYVQTYNKKGASRRKEHLKDHONGSVAAVNGHTNSF-SLENNVKPRKQRK
MISLITLETNEFYIQTYNKQGASRRKEHLKDHONGSLTAANGHTNSEFSSLENNVKLRKORK
MISLIILFTNEFYIQTYNKKGASRRKERLRDHONGSVTAANGHTNSFSSLGNSTKPRKQRK
MISLIALFTNFYIQTYNKKGASRRKDHLKGHONGSVAAVNGHTNSFPSLENSVKPRKORK
MISLIALFTNEYIQTYNKKGASRRKEHLKGHONGSMTAVNGHTNNFASLENSVTSRKQRK
MISLIALFTNFYIQTYNKKGASRRRDHLKDHLNGSATVVNGHTNTESSLENNVKPRKORK
MISLIVLEFTNEFYVQTYNKKGASRRREYLKDHQONGSMAAMNGHAGSFSSLGSSAKPRKLRK
MISLIVLETNEFYVQTYNKKGASRRREYLKDHONGSMAAVNGHAGSEFSSLGNSVKPRKLRK
MISLITLFTNEFYIQTYNKKGASRRKEHLKEHQNGSVAAVNGHTNSFSTLENNVKLRKQRK
MISLITLETNFYIQTYNKKGVSRRREHQKDHONGSVAAVNGHISSEFSSLENNVKPRKORK
MISLIALFTNEFYIQTYNKKGASRRREHQKDHQONGSVTAVNGHTSSFSSLENNVKPRKQRK

MISLIALFTNEFYIQTYNKKGASRRRE----HQNGSVTAVNGHTSSFSSLEHSVKPRKQORK
MISLIILFTNEFYIQTYNKKASSRRKE----YQONGSTATVNGYTNSFSSLENNVKQRKQRK
MISLIILETNEFYIQTYNKKASSRRKE----YQONGSAATVNGYTNSFSSLENNVKQRKORK
MISLIILFTNEFYIQTYNKKASSRRKE----YQONGSTATVNGYTNSSSSLENNVKQRKQRK
MISLIILETNEFYIQTYKKKASSRRKE----YQONGSTAAVNGYTNSFSSLENNVKQRKORK
MITLIILFTNEFYIQTYNKKAACRRKE----YQONGSTAAVNGYTNSFSSLENNVKQRKQRK
MISLIILEGNFYIKTYNKKTSSRRKE----YONGSASAVNGHTNSFSSLEDNVKQRKQORQ
MASLIAFFSNEYIQTYKKHRVSQKEY----HQONGSVDSLNGHANGVTPTE-TITHRKVRV
MVTLIALESNFYIQTYKKRSVSQKKEC---HRNGSASPLNGHVSGVTPIE-TITHRKVRA
MVTLIFLESNFYVQTYKKHSVSLKKE----HQNGSPVSTNGHANGTPSLE-HAAHKKLRV
MVTLIFLEFSNEFYIQAYKKHSGSLKKE----HONGSPISTNGHANGTPSME-RTAYQKLRM
MVTLIILESNFYIQTYQKHSRSLOKD----HRNGSPASRNGHANGKPSAE-QPAHKKLRV
MVTLIALFSNEYIQTYQKQGAFRRKE----HONGSAAAMNGHSNGVSPAE-DLTRRKLRV
LIVLIVLESNEYIQTYKKRGVSRRKE----CONGSAASLNGHANGVSSVD-NVTQRKLRK
MVTLILLESNFYIQTYKKRSGSRKSD----YPNGS---VNGHTNGVMSSE-KIKHRKARA
MISLIVLETNEFYIQTYQKKSASRTKD----CLNGS---ANGHTNGFSAQTDHYSAKKTH-
MISLIILFTNEYIQTYKKKSAFKSKD----CLNGSTIAANGHTNGLSTQMDHYSEKKTH-
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Supplementary Table 6 ELOVL2 Protein sequences for Multiple Sequence Alignment
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11
12
13
14
15

Accession no.

QINXB9.2
XP_028703673.1
NP_062296.1
XP_032740498.1
XP_027380089.1
NP_001184237.1
NP_001016159.1
NP_001130025.1
XP_027307376.1
XP_007900820.1
XP_036725964.1
AGR34076.1
XP_005162628.1
ETE65396.1
XP_036301996.1

Species

Homo sapiens (Human)

Macaca mulatta (Rhesus macaque)
Mus musculus (Mouse)

Rattus norvegicus (Rat)

Bos indicus x Bos taurus (Bovine)
Gallus gallus (Chicken)

Xenopus tropicalis (Frog)

Salmo salar (Salmon)

Anas platyrhynchos (Duck)
Callorhinchus milii (Elephant shark)
Balaenoptera musculus (Blue whale)
Oncorhynchus masou (Cherry salmon)
Danio rerio (Zebrafish)
Ophiophagus hannah (King cobra)
Pipistrellus kuhlii (Bat)

Length
(AA)
296
296
292
296
294
297
296
287
296
300
295
287
295
301
296
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Supplementary Table 7 MSA of ELOVLS5 (30 sequences) and ELOVL2 (15 Sequences)

CLUSTAL format alignment by MAFFT (v7.505) Blosum 62/L-INS-i/Gap open penalty 1.53

HumanElovl5 @ —-—-—-—-——--- MEHFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSVIYLLIVWLGPKY
Macaca.NP70013O ———————— MEHFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSVIYLLIVWLGPKY
SeaLion.XP_0274 ———————— MENFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSVIYLLIVWLGPKY
Bat.XP703626954 ———————— MEHFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSTIYLLIVWLGPKY
FruitBat.XP_O37 ———————— MENFDASLSTYFKAWLGPRDTRVKGWFLLDNYIPTFICSVIYLLIVWLGPKY
Mouse.NP7599016 ———————— MEHFDASLSTYFKAFLGPRDTRVKGWFLLDNYIPTEFVCSVIYLLIVWLGPKY
Rat.NP_599209.l ———————— MEHFDASLSTYFRALLGPRDTRVKGWFLLDNYIPTEFVCSAIYLLIVWLGPKY
Beaver.JAV42152 —-—-——-——-—-— MENFDASLSTYFRAWLGPRDTRVKGWFLLDNYIPTEFVCSVIYLLIVWLGPKY
Pangolin.XP_Ol7 ———————— MENFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSIIYLLIVWLGPKY
ChPangolin.XPio ———————— MENFDASLSTYFKALLGPRDTRVKGWFLMDNYIPTFICSIIYLLIVWLGPKY
Mole.XP_O373757 ———————— MENFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSVIYLLIVWLGPKY
BOS.NP_OOIO4006 ———————— MEHFDASLSTYFRAWLGPRDTRVEGWFLLDNYVPTLVCSILYLLIVWLGPKY
BlueWhale.XP_O3 ———————— MEHFDASLSTYFQALLGPRDLRVKGWFLLDNYIPTLLCSILYLLIVWLGPKY
Dolphin.XP_Ol98 ———————— MEHFDASLSTYFQALLGPRDPRVKGWFLLDSYIPTLLCSILYLLIVWLGPKY
Gallus.NP_OOllS ———————— MERLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFSVLYLLIVWLGPKY
Duck.NP_0012973 ———————— MERLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFSVLYLLIVWLGPKY
Falcon.XP_O3724 ———————— MEFLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFSVLYLLIVWLGPKY
Turtle.XP_O3775 ———————— MESLDQTINSYLDVWFGPRDPRVKGWLLLDNYIPTFIFSVLYLLIVWLGPKY
Komodo .KAF72468 —-—————-—-— MESLDKTINSYLDVWLGPRDPRVKGWLLLTNYTPTFIFSVLYLLIVWLGPKY
Xenopus.NP_OOlO ———————— MEVLDKAVNGYIDHLLGPKDPRVRGWLLLDNYVPTILFTALYLFIVWRGPKY
Salmo.NP_OOll3O ———————— MEAFNHKLNTYIDSWMGPRDERVOQGWLLLDNYPPTFALTLMYLLIVWLGPKY
Pike.AFR36912.1 -———-———- METEFNQRLNTFIDSWMGPRDERVRGWLLLDNYPPTFALTVIYLLIVWAGPKF
Croaker.NP_OOlZ ———————— METEFNHKLNTYLESWMGPRDQRVRGWLLLDNYPPTFALTVMYLVIVWMGPKY
Rockfish.XP_O37 ———————— METFNHRLNTYLESWMGPRDQRVRGWLLLDNYPPTFALTIMYLLIVWMGPKY
AmSole.BBL33563 —-—-—-=-—-—--- METEFNHKLNAYIDSWLGPRDQRVRGWLLLDNYPPTFALTVMYLLIVWLGPKY
Eel.XP_O3525699 ————— MD-MEMFNHRLNTYIDSWMGPRDQRVRGWLLLDDYPPTFALTVAYLLIVWMGPKY
Sturgeon.XP_O33 ———————— MEALNQATNAYIDSWMGPRDTRVRGWFLLDNESPTVVLTLLYLEVVWIGPKY
Zebrafish.NP_95 ———————— METEFSHRVNSYIDSWMGPRDLRVTGWFLLDDYIPTFIFTVMYLLIVWMGPKY
Eshark.XP_OO789 ———————— MGFADQTLNSYFDSWFGPRDPRVEGFLLLDNYPPTFLLTLIYLEVVWAGPKY
WhaleShark.XP_O ———————— MEAVDRTLNYYEFVSWEFGPRDSRVEGFFLLDKYPPTFILSLLYLEVVWAGPKY
Macaca.XP_0287O ————— MEHLKAFDDEINAFLDNMEFGPRDSRVRGWEFMLDSYLPTFFLTVIYLLSIWLGNKY
Human.sp|Q9NXB9 —----- MEHLKAFDDEINAFLDNMEFGPRDSRVRGWEFMLDSYLPTFFLTVMYLLSIWLGNKY
XP_O36301996.1 ————— MELLKAFDDKINAFLDNMEFGPRDTRVRGWFMLDSYLPTFSLTVMYLLSIWLGNKY
BOS.XP_02738008 ————— MEHLKAFDDEVNAFLDNMEFGPRDSRVRGWEFMLDSYLPTFSLTVLYLLSIWLGNRC
Bwhale.XP_O3672 ————— MEHLKAFDDEINAFLDNMEFGPRDSRVRGWEFMLDSYLPTFSLTVLYLLCIWLGNKY
Rat.XP_O3274049 ————— MEQLKAFDNEVNAFLDNMEFGPRDSRVRGWEFLLDSYLPTFTLTIMYLLSIWLGNKY
Mouse.NP_O62296 ————— MEQLKAFDNEVNAFLDNMEFGPRDSRVRGWFLLDSYLPTFILTITYLLSIWLGNKY
Gallus.NP_OOllS ————— MEHLKAFDQEVNAFVDYMEFGPRDARVRGWLLLDSYLPTFFLTVAYLLCIWLGNKF
Duck.XP_0273073 ————— MEHLKAFDQEINEFVDYMFGPRDSRVRGWLLLDSYLPTFFLTCAYLLCIWLGNKE
Frog.NP_OOlOl6l ————— MEHIEKIDQEVNAFVDYLFGPRDTRTRGWLMLDSYLPTLFLTLLYFLSIWLGTKY
Shark.XP_OO79OO MMPTVANQIETLDKRVNSFVDYMFGDRDPRVRGWLMLDSYLPTFFLTLLYLLAIWLGTKFE
ETE65396.1 =  ———————mmmmmmmmm MFGERDPRVRGWLMLDSYLPTFALTMLYLLFIWLGTMF
Salmo.NP_OOll3O ————— MNHLQSLDERLNKLEFYFLFEDRDSRVRGWLLLDSYLPTLSLTILYLLSVYLGSKY
Cherry ————= MNHLQSLDERLNALFYFLFEDRDSRVRGWLLLDSYLPTLSLTILYLLTVYLGSKY
Zebrafish.XPioo ————— MESYEKIDKLLNSVVDSLEFGERDTRVRGWLLLDSYTPTFLLTITYLLTIYLGTKY
: O S I N
HumanElovl5 MRNKQPFSCRGILVVYNLGLTLLSLYMFCE-——==—==——=—=—=——————————— LVTGVWEG
Macaca.NP70013O MRNKQPFSCRGILVVYNLGLTLLSLYMFCE---—----—---—-—————————— LVTGVWEG
SeaLion.XP_0274 MKNRQPFSCRGILVLYNLGLTLLSLYMFCE-—-=-=-========—————————— LVKGVWEG
Bat.XP703626954 MKNRQPLACRKILVVYNLGLTLLSLYMFCE---—-------—-—————————— LVTGVWEG
FruitBat.XP_O37 MKNRQPFSCRGILVVYNLGLTLLSLYMFCE-——==—==—=—=—=——————————— LVTGVWEG
Mouse.NP7599Ol6 MKNRQPFSCRGILQLYNLGLTLLSLYMFYE--—-—-----""""—"——=——————— LVTGVWEG
Rat.NP_599209.1 MKNRQPFSCRGILVVYNLGLTLLSLYMFYE-——==—=——=—=———————————— LVTGVWEG
Beaver.JAV42152 MKNRQPFSCRGILVVYNLGLTLLSLYMFYE--—-——-———=———=—————————— LVTGVWEG
Pangolin.XP_017 MKNRQPFSCRGILVVYNLGLTLLSLYMFYE-——==—=——=————————————— LVTGVWEG
ChPangolin.XPio MKNRQPFSCRGILVVYNLGLTLLSLYMFYE--—-----"-"""""——-—-—————— LVTGVWEG
MOle.XP_O373757 MKNRQAFSCRGILVVYNLGLTLLSLYMFCE-——==—==——=————————————— LVTGVWEG
BOS.NP700104OO6 MKTRQPFSCRGILVVYNLGLTLLSLYMFCE---—-—-—-—-"-——"—————————— LVTGVWEG
BlueWhale.XP_O3 MKNRPPFSCRGILVVYNLGLTLLSLYMFCE-——==—=—=—=—=—=——————————— LVTGVWEG
Dolphin.XP70198 MKNRPPFSCRGILVLYNLGLTLLSLYMFCE---------""—"—="=——————— LVTGVWEG

Gallus.NP 00118 MRNKQPFSCRGILVVYNLGLTLLSLYMFYE-—-—---—-—-———-————————— LVTGVWEG
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Duck.NP_0012973
Falcon.XP 03724
Turtle.XP 03775
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Xenopus.NP 0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033
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Eshark.XP 00789
WhaleShark.XP 0
Macaca.XP 02870
Human.sp | Q9NXB9
XP 036301996.1
Bos.XP_ 02738008
Bwhale.XP 03672
Rat.XP 03274049
Mouse.NP 062296
Gallus.NP 00118
Duck.XP 0273073
Frog.NP_0010161
Shark.XP 007900
ETE65396.1
Salmo.NP 001130
Cherry
Zebrafish.XP 00

HumanElovl5

Macaca.NP 00130
SeaLion.XP_ 0274
Bat.XP 03626954
FruitBat.XP 037
Mouse.NP_ 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP 017
ChPangolin.XP_ 0
Mole.XP 0373757
Bos.NP_00104006
BlueWhale.XP 03
Dolphin.XP 0198
Gallus.NP 00118
Duck.NP_ 0012973
Falcon.XP 03724
Turtle.XP_ 03775
Komodo .KAF72468
Xenopus.NP_ 0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033
Zebrafish.NP_ 95
Eshark.XP 00789
WhaleShark.XP 0
Macaca.XP_ 02870
Human.sp|QI9NXB9
XP 036301996.1

MRNKQPFSCRGILVVYNLGLTLLSLYMFYE--——--—---—-—-——————————— LVTGVWEG
MRNKQPFSCRGILVVYNLGLTLLSLYMFYE-------—-—————————————— LVTGVWEG
MONKQPFSCRGILVVYNVGLTLLSLYMFYE--—------——-——————————— LVTGVWEG
MOKRPPFSCRGILVVYNLGLTLLSLYMFYE-—-----—-——————————————— LVTGVWEG
MONRPPVSCRGILVVYNLGLTLLSLYMFYE--——-----—-—-——————————— LVTGVWEG
MRHRQPVSCQGLLVLYNLALTLLSFYMFYE-------—-—————————————— MVSAVWQG
MRHRQPLSCRGFLVVYNLGLALLSLYMFSE--———-—-—-=—————————————— MVSAVWVG
MKHRQPYSCRGLLVLYNLGLTLLSFYMFYE------—-—-—————————————— LVTAVWHG
MKHRQPYSCRGLLVLYNLGLTLLSFYMFYE--——-----—-—-——————————— LVSAVRHG
MKHRQPYSCRGLLVVYNLGLTLLSFYMFYE------—-—-————————-—————— LVGAVWHG
MKNRQPFSCRGLLVVYNLGLTLLSLYMFCE--——====-————————————— LVNGMWQG
MKNKEPFSCRGVLVVYNIGLTLLSFYMFYE-------—-—————————————— LVTGAWQG
MKNRQAYSCRALLVPYNLCLTLLSLYMFYE--——-----——-——————————— LVMSVYQG
MKNKAPVSCRGTLVVYNIGLTLLSLYMFYE-—-—----—-——————————————— LLTGVWEG
MONKAPLSSRGILVVYNIGLTLLSLYMFCE--———-=—---—-—-——————————— LVRGVWDG
MKNRPALSLRGILTLYNLGITLLSAYMLAE-——---—-—-——————————————— LILSTWEG
MKNRPALSLRGILTLYNLGITLLSAYMLAE--———-—-—-—-—————————————— LILSTWEG
MKNRPALSLRSILTLYNLGITLLSMYMLAE-—-—----—-——————————————— LILSTWEG
MRNRPALSLRGILTLYNLGITLLSAYMLAE--———-—-——-—-————————————— LILSSWEG
MRSRAALSLRGILTLYNLGITLLSAYMLAE-—-—-—-——---—-—-—-——————————— LILSSWEG
MKNRPALSLRGILTLYNLGITLLSAYMLVE--—-——-—-—-=--————————————— LVLSSWEG
MKNRPALSLRGILTLYNLAITLLSAYMLVE-—-—----—-——————————————— LILSSWEG
MKNRQPFSLKAHLIVYNLGITLLSLYMLIE--—-——-—-——-—————————————— LILATWEG
MKNRPPFSLRAHLIVYNLGITLLSMYMLIE------—-——————————————— LILATWEG
MONRPAFSLRGHLIVYNLVVTLLSLYMLIE--———-—-—-—--————————————— LILSTWEG
MKDRPAFFLRTHLIIYNLGVMLLSLYMFIE--———-—-—-—-—————————————— LILSSWEG
MKNRPALSLRGLLIVYNFGVTVLSFYMLIEVRLLNRRILNFLFLAFYSADWDLILATWEG
MRNRPAYSLKGVLQVYNFSVTMLSLYMLVE--—-—-—-=-=-=——-—-——————————— LVSATLSA
MRNRPAYSLKGVLQVYNFSVITMLSLYMLVE-=—---—-—-——————————————— LVLATLSA
MRNRPAYSLKNVLLLYNFSVTVLSFYMLVE--———-—-—---—-—-——————————— LISAVWSA

keoe L ckk KKk ok
KYNFFCOGTRTAGESDMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASM
KYNFFCQGTRTAGESDMKIIRVLRWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASM
RYNFFCOGTRSAGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASM
QYNFFCQGTRSAGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASM
KYNFFCOGTRSAGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQVTVLHVYHHASM
KYNFFCQGTRSAGESDMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATM
KYNFFCOGTRSAGESDMKVIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATM
KYNFFCQGTRSAGESDMKIIQVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASM
RYNFFCQOGTRSSGEADVKVIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHVSM
RYNFFCQGTRSSGEADVKVIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHVSM
KYNFFCODTRSAGEADMKITHVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASM
QYNFFCQGTRSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASM
QYNFFCQGTRSRGEADMKIVRVLWWYYFSKLIEFMDTFFFILRKNNHQVTVLHVYHHASM
QYNFFCQGTRSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNYHQVTVLHVYHHASM
GYNFYCQODTHSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATM
GYNFFCQODTHSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATM
GYNFFCODTHSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATM
GYNFFCQODTHSGGEADMKIVRVLWWYYFSKLIEFMDTFFFILRKNHYQITVLHVYHHASM
GYNFFCODTHSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATM
GYNFFCODTNSGGDADTKIVRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASM
GYNFYCQODTHSAGETDTKIINVLWWYYFSKVIEFMDTFFFILRKNNHQITFLHIYHHASM
GYHFYCODTRSAGEADTRITHVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHIYHHASM
GYNFYCQDIHSAQEVDNKIINVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHIYHHASM
GYNFYCQODTHSAQEVDNKIMNVLWWYYFSKLIEFMDTFFFIVRKNNHQITFLHIYHHASM
DYNFYCONTHSAPEVDKKVINVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHIYHHASM
NYNFFCODTHSAGEADTKIINVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHVYHHASM
GYNFFCQODTHSGGEADMKIVRVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHVYHHATM
GYNFFCONTHSGGDADNRMMNVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHVYHHATM
GYSIFCQODTHSAGKADLKIVRVLWWYYFSKVIEFMDTFFFILRKNYHQITILHVYHHATM
GYSIFCONTHNAGEADLKIIRVLWWYYFSKVIEFMDTFFFILRKNYHQITVLHVYHHATM
GYNLQCQODLTSAGEADIRVAKVLWWYYFSKSVEFLDTIFFVLRKKTSQITFLHVYHHASM
GYNLQCODLTSAGEADIRVAKVLWWYYFSKSVEFLDTIFFVLRKKTSQITFLHVYHHASM
GYNLQCQODLASAGEADVRVAKVLWWYYFSKLIEFLDTIFFVLRKKTSQITFLHVYHHASM
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Bos.XP 02738008
Bwhale.XP 03672
Rat.XP 03274049
Mouse.NP 062296
Gallus.NP 00118
Duck.XP 0273073
Frog.NP_0010161
Shark.XP 007900
ETE65396.1
Salmo.NP 001130
Cherry
Zebrafish.XP 00

HumanElovl5
Macaca.NP 00130
SeaLion.XP 0274
Bat.XP 03626954
FruitBat.XP_ 037
Mouse.NP 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP 017
ChPangolin.XP 0
Mole.XP 0373757
Bos.NP_00104006
BlueWhale.XP 03
Dolphin.XP 0198
Gallus.NP 00118
Duck.NP_ 0012973
Falcon.XP 03724
Turtle.XP_ 03775
Komodo .KAF72468
Xenopus.NP_ 0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033
Zebrafish.NP_ 95
Eshark.XP 00789
WhaleShark.XP 0
Macaca.XP 02870
Human.sp | Q9NXB9
XP 036301996.1
Bos.XP_ 02738008
Bwhale.XP 03672
Rat.XP_ 03274049
Mouse.NP 062296
Gallus.NP 00118
Duck.XP 0273073
Frog.NP_0010161
Shark.XP 007900
ETE65396.1
Salmo.NP 001130
Cherry
Zebrafish.XP 00

HumanElovl5

Macaca.NP_00130
SeaLion.XP 0274
Bat.XP 03626954

GYNLQCQODLTSAGEADIRVARVLWWYYFSKLIEFLDTIFFVLRKKTSQVTFLHVYHHASM
GYNLQCODLTSAGEADIRVAGVLWWYYFSKLIEFLDTIFFVLRKKTSQITFLHVYHHASM
GYNLQCONLDSAGEGDIRVAKVLWWYYFSKLVEFLDTIFFVLRKKTSQITFLHVYHHASM
GYNLQCONLDSAGEGDVRVAKVLWWYYFSKLVEFLDTIFFVLRKKTNQITFLHVYHHASM
GYNLQCONLHSAGEADIRVAKVLWWYYFSKVIEFADTIFFVLRKKSSQITFLHVYHHATM
GYNLQCONLHSAGAADIRVAKVLWWYYFSKVIEFMDTIFFVLRKKSSQITFLHVYHHATM
GYNLQCONLDSAGKADVRVAKVLWWYYFSKAIEFMDTIFFVLRKKNSQITFLHVYHHASM
AYYLQCONLHSAGEVDIRVAKVLWWYYFSKAVEFMDTIFFVLRKKNSQITFLHVYHHATM
NYNLQCONLISAGETDIRVARVLWWYYFSKVIEFADTVFEVLRKKNSQITFLHVYHHATM
GYRLQCQOGLHEAGEADLRVAKVLWWYYFSKVIEFLDTIFFVLRKKNSQITFLHVYHHASM
GYRLOCQGLHEAGEADLRVAKVLWWYYFSKVIEFLDTIFFVLRKKNSQITFLHVYHHASM
GYRLQCQALDEVGEADIRVAKVLWWYYFSKLIEFLDTIFIVLRKKNSQISFLHVYHHASM

* . * K * *k kAKX kKK e kk hkk ke e e kko K. . * ko kk Kk .k

LNIWWEVMNWVPCGHSYFGATLNSFIHVILMYSYYGLSSVPSMRPYLWWKKYITQGQLLQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSVPSMRPYLWWKKYITQGQLLQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSVPSVRPYLWWKKYITQGQLLQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSVPSMRPYLWWKKYITQGQLIQF
LNIWWEFVMNWVPCGHSYFGATLNSFIHVILMYSYYGLSSVPSMRPYLWWKKY ITQGQLLQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSIPSMRPYLWWKKYITQGQLVQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSVPSMRPYLWWKKYITQGQLVQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSVPSMRPYLWWKKYITQGQLIQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSVPSMRPYLWWKKYITQGQLLQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSVPSMRPYLWWKKYITQGQLLQF
LNIWWEFVMNWVPCGHSYFGATLNSFIHVLMYSYYALSSVPSMRPYLWWKKYITQGQLLQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSIPSMRPYLWWKKYITQGQLLQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSSVPSMRPYLWWKKYITQGQLLQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVILMYSYYGLSSVPSMRPYLWWKKYITQGQLVQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSAVPAMRPYLWWKKYITQGQLIQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSAVPAMRPYLWWKKYITQGQLTQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSAVPAMRPYLWWKKYITQGQLIQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSAIPAMRPYLWWKKYITQGQLIQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSAIPSMRPYLWWKKYITQGQLIQF
LNIWWEVMNWVPCGHSYFGATLNSFIHVLMYSYYGLSAIPAMRPYLWWKKYITQCQLTQF
LNIWWEVMNWVPCGHSYFGASLNSEFVHVLMYSYYGLSAVPAIRPYLWWKKYITQGQLIQF
LNIWWEVMNWVPCGHCYFGACLNSFIHVLMYSYYGLSAIPTMRPYLWWKKYITQGQLIQF
LNIWWEVMNWVPCGHSYFGASLNSEFVHVVMYSYYGLSAIPAMRPYLWWKKYITQLQLTQF
LNIWWEVMNWVPCGHSYFGASLNSEVHVVMYSYYGLSAIPAIRPYLWWKKYITQFQLIQF
LNIWWEVMNWIPCGHSFFGASLNSEFVHVVMYSYYGLSAIPAMRPYLWWKRYITQLQLIQF
PSIWWEFVMNWVPCGHSYFGASLNSFIHVLMYSYYGLSAVPALRPYLWWKKYITQGQLIQF
PNIWWFVMNWVPCGHSYFGASEFNSFIHVLMYSYYGLSAIPAVRPYLWWKKYITQGQLIQF
LNIWWEVMNWVPCGHSYFGATEFNSFIHVLMYSYYGLSAVPALRPYLWWKKYITQGQLVQF
FNIWWFVMNWVPCGHSFFGATLNSFIHVLMYSYYGLSATIPAMRPYLWWKKYITQGQLLQF
FNIWWEFVMNWVPCGHSFFGATLNSFIHVLMYSYYGLSAIPAMRPYLWWKKYITQGQLLQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHILMYSYYGLSVEFPSMHKYLWWKKYLTQAQLVQF
FNIWWCVLNWIPCGQSFEFGPTLNSFIHILMYSYYGLSVEPSMHKYLWWKKYLTQAQLVQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHILMYSYYGLSVEPSMHKYLWWKKYLTQAQLVQF
FNIWWCVLNWIPCGQSFEFGPTLNSFIHILMYSYYGLSVEPSMHKYLWWKKYLTQAQLVQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHILMYTYYGLSVEPSMHKYLWWKKYLTQAQLVQF
FNIWWCVLNWIPCGQSFEFGPTLNSFIHILMYSYYGLSVEPSMHRYLWWKKYLTQAQLVQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHILMYSYYGLSVEPSMHKYLWWKKYLTQAQLVQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHVLMYSYYGLSVIPSMRKYLWWKKYLTQAQLIQF
FNIWWCVLNWIPCGQSFEFGPTLNSFIHVILMYSYYGLSVIPSMRKYLWWKKYLTQAQLIQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHVLMYSYYGLSVIPSMHKYLWWKRYLTQAQLVQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHVILMYSYYGLSTIPSMQPYLWWKKYLTQAQLVQF
FNIWWCVMNWIPCGQSFFGPTLNSFIHILMYSYYGLSVIPSMRKYLWWKKYLTQAQLIQF
FNIWWCVLNWIPCGQSFEFGPTLNSFIHVCMYSYYGLSTIPSMOKYLWWKRYLTQAQLIQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHVCMYSYYGLSTIPSMOKYLWWKRYLTQAQLIQF
FNIWWCVLNWIPCGQSFFGPTLNSFIHVLMYSYYGLATIPSMHKYLWWKRYLTQAQLVQF

hhk*x kekkoekkko o k* ekkkoeke hkoekk ko koo hhkrkkkokokk kk kK

VLTIIQTSCGVIWPCTFPLGWLYFQIGYMISLIALFTNEFYIQTYNKKGASRRKDHLKDHQ
VLTIIQTSCGVIWPCTFPLGWLYFQIGYMISLIALFTNEYIQTYNKKGASRRKDHLKDHQ
VLTIIQTSCGVLWPCTFPLGWLYFQIGYMISLITLEFTNEFYVQTYNKKGASRRKEHLKDHQ
VLTIIQTTCGVIWPCSFPLGWLYFQIGYMISLITLEFTNEYIQTYNKQGASRRKEHLKDHQ
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FruitBat.XP 037
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ChPangolin.XP 0
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Bos.NP 00104006
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Komodo .KAF72468
Xenopus.NP 0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033
Zebrafish.NP 95
Eshark.XP 00789
WhaleShark.XP 0
Macaca.XP 02870
Human.sp|Q9NXB9
XP_036301996.1
Bos.XP 02738008
Bwhale.XP 03672
Rat.XP 03274049
Mouse.NP 062296
Gallus.NP_00118
Duck.XP 0273073
Frog.NP_0010161
Shark.Xp 007900
ETE65396.1
Salmo.NP 001130
Cherry
Zebrafish.XP 00

HumanElovl5

Macaca.NP 00130
SeaLion.XP 0274
Bat.XP 03626954
FruitBat.XP_037
Mouse.NP 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP 017
ChPangolin.XP_ 0
Mole.XP_ 0373757
Bos.NP_00104006
BlueWhale.XP 03
Dolphin.XP 0198
Gallus.NP 00118
Duck.NP 0012973
Falcon.XP 03724
Turtle.XP_ 03775
Komodo .KAF72468
Xenopus.NP_0010
Salmo.NP 001130
Pike.AFR36912.1

VLTIVQTSCGVVWPCSFPLGWLYFQIGYMISLIILFTNEYIQTYNKKGASRRKERLRDHQ
VLTIIQTTCGVEFWPCSFPLGWLFFQIGYMISLIALFTNEYIQTYNKKGASRRKDHLKGHQ
VLTIIQTSCGVIWPCSFPLGWLYFQIGYMISLIALFTNEYIQTYNKKGASRRKEHLKGHQ
VLTIIQTSCGVLWPCSFPLGWLYFQIGYMISLIALFTNEFYIQTYNKKGASRRRDHLKDHL
VLTIIQTSCGVVWPCTFPLGWLYFQIGYMISLIVLEFTNEYVQTYNKKGASRRREYLKDHQ
VLTIIQTSCGVVWPCAFPLGWLYFQIGYMISLIVLEFTNEFYVQTYNKKGASRRREYLKDHQ
VLTIIQTTCGVIWRCPFPLGWLYFQIGYMISLITLFTNEYIQTYNKKGASRRKEHLKEHQ
VLTIIQTSCGVIWPCTFPLGWLYFQIGYMISLITLFTNEFYIQTYNKKGVSRRREHQKDHQ
VLTIIQTSCGVIWPCAFPLGWLYFQIGYMISLIALFTNEYIQTYNKKGASRRREHQKDHQ

VLTILQTSCGVIWPCAFPLGWLYFQIGYMISLIALFTNEFYIQTYNKKGASRRRE-—-—--HQ
VLTIFQTSCGVVWPCAFPQGWLYFQIFYMISLIILFTNEYIQTYNKKASSRRKE----YQ
VLTIFQTSCGVVWPCAFPQGWLYFQISYMISLIILFTNEFYIQTYNKKASSRRKE----YQ
VLTIFQTSCGVVWPCAFPQGWLYFQISYMISLIILFTNEYIQTYNKKASSRRKE----YQ
VLTIFQTSCGVVWPCAFPMGWLYFQIFYMISLIILFTNEFYIQTYKKKASSRRKE----YQ
VLTIFQTSCGVVWPCPFPLGWLYFQIGYMITLIILFTNEYIQTYNKKAACRRKE----YQ
VLTMTQTTCAMIWPCKFPMGWLYFONCYMISLIILEFGNEFYIKTYNKKTSSRRKE----YQ
FLTMSQTICAVIWPCGFPRGWLFFQIFYMASLIAFFSNEYIQTYKKHRVSQKEY-—-—-—-HQ
FLTMTQTICAVIWPCGFPKGWLYFQISYMVTLIALFSNEFYIQTYKKRSVSQKKEC—--—-HR
FLTMSQTLCAVVWPCGFPMGWLYFQISYMVTLIFLESNEYVQTYKKHSVSLKKE--—-—-HQ
FLTMFQTMCAVVWPCGFPKGWLSFQISYMVTLIFLEFSNEFYIQAYKKHSGSLKKE--—--HQ
FLTVSHTMCAVIWPCGFPMGWLFFQISYMVTLIILEFSNEYIQTYQKHSRSLOKD-—-—-—-HR
VMTMIQTSCAVVWPCGFPRGWLYFQISYMVTLIALFSNEYIQTYQKQGAFRRKE-—-—-HQ
VLTMFQTTCAVFRPCGFPMGWLYFQICYLIVLIVLESNEYIQTYKKRGVSRRKE----CQ
VLTMFQTSCAVVWPCGFPMGWLYFQISYMVTLILLEFSNEFYIQTYKKRSGSRKSD----YP
VMTIIQTSFGVVWPCGFPSGWLYFQIGYMISLIVLEFTNEYIQTYQKKSASRTKD----CL
VLTIIQTSEFGVIWPCGFPSGWLYFQIGYMISLIILFTNEYIQTYKKKSAFKSKD----CL
VLTITHTMSAVVKPCGFPFGCLIFQSSYMLTLVILFLNEFYVQTYRKKPMKKDMQ--—--EP
VLTITHTMSAVVKPCGFPFGCLIFQSSYMLTLVILFLNFYVQTYRKKPMKKDMQ--—--EP
VLTITHTLSAVVKPCGFPFGCLIFQSSYMLTLVILFLNEFYFQTYRKKPMKKETE----EL
LLTITHTMSAVVRPCGFPLGCLIFQSSYMMTLVILFLNEFYIQTYRKKPMKKAME----E—
VLTVTHTMSAVVRPCGFPFGCLIFQSSYMLTLVILFLNEFYVQTYRKKPMKKDGE----EP
VLTITHTLSAVVKPCGFPFGCLIFQSSYMMTLVILFLNEYIQTYRKKPGKKEMQ----EG
VLTITHTLSAVVKPCGFPFGCLIFQSSYMMTLVILFLNEFYIQTYRKKPVKKELQ--—--E-
LLTIVHTLSAAVKPCGFPFGCLMFQSSYMATLVILEFVNEYIKTYQKAPSRTAAK----ET
LLTIVHTLSAAVKPCGFPFGCLMFQSSYMATLVILEFVNFYIKTYRKAPSRTAVK----ET
LLTITHTLSAAVKPCGFPFGCLMFQASYMATLVILEFVNEYLKTYKKRPSKSDPN-—---GI
VLTITHTVSAVVKPCGFPIGCLMFQSSYMATLVILEFVNEYVKTYRKTVVQDNKT--—--N-
LLTITHTLSAAVKPCGFPEFGCLIFQVSYMATLVVLEFINEFYVKTYQKASSKANAK----EI

ILTITHTLSAIVVPCGFPVGCLLFQFSYMATLVILFVNFYVQTYRKRRPEES——=-—-————
ILTITHTLSAIVVPCGFPVGCLLFQFSYMATLVILEFVNEFYVQTYRKRRPEES———-————
VLTITHTVSAWVVPCGFPLGCLKFQTFYMCTLVVLEVNEYIQTYKKRKTEGGRM-—————

ok . . % * xk kK Kk k% * . * . ek Kk Kk e ok Kk

NGSMAAVNGHTNSFEFSPLENNVK-PRKLRKD
NGSVAAVNGHTNSFSPLENNVK-PRKLRKD
NGSVAAVNGHTNSF-SLENNVK-PRKQRKD
NGSLTAANGHTNSFSSLENNVK-LRKQRKD
NGSVTAANGHTNSFEFSSLGNSTK-PRKQRKD
NGSVAAVNGHTNSFPSLENSVK-PRKQRKD
NGSMTAVNGHTNNFASLENSVT-SRKQRKD
NGSATVVNGHTNTFEFSSLENNVK-PRKQRKD
NGSMAAMNGHAGSFSSLGSSAK-PRKLRKD
NGSMAAVNGHAGSFSSLGNSVK-PRKLRKD
NGSVAAVNGHTNSFSTLENNVK-LRKQRKD
NGSVAAVNGHISSFEFSSLENNVK-PRKQRKD
NGSVTAVNGHTSSFSSLENNVK-PRKQRKD
NGSVTAVNGHTSSFSSLEHSVK-PRKQRKD
NGSTATVNGYTNSFSSLENNVK-QRKQRKD
NGSAATVNGYTNSFEFSSLENNVK-QRKQRKD
NGSTATVNGYTNSSSSLENNVK-QRKQRKD
NGSTAAVNGYTNSFEFSSLENNVK-QRKQRKD
NGSTAAVNGYTNSFSSLENNVK-QRKQRKD
NGSASAVNGHTNSFEFSSLEDNVK-QRKQRQD
NGSVDSLNGHANGVTPTE-TIT-HRKVRVD
NGSASPLNGHVSGVTPIE-TIT-HRKVRAD
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Croaker.NP 0012 NGSPVSTNGHANGTPSLE-HAA-HKKLRVD
Rockfish.XP 037 NGSPISTNGHANGTPSME-RTA-YQKLRMD
AmSole.BBL33563 NGSPASRNGHANGKPSAE-QPA-HKKLRVD
Eel.XP 03525699 NGSAAAMNGHSNGVSPAE-DLT-RRKLRVD
Sturgeon.XP 033 NGSAASLNGHANGVSSVD-NVT-QRKLRKD
Zebrafish.NP_95 NGS---VNGHTNGVMSSE-KIK-HRKARAD
Eshark.XP 00789 NGS---ANGHTNGFSAQTDHYS-AKKTH--
WhaleShark.XP 0 NGSTIAANGHTNGLSTQMDHYS-EKKTH--
Macaca.XP 02870 PAGKEVKNGFSKAYFSAANGVM-NKKAQ--
Human.sp|QINXB9 PAGKEVKNGEFSKAYFTAANGVM-NKKAQ--
XP 036301996.1 PAGKEVKNGFSKAYFTAANGVL-NKKAQ--
Bos.XP 02738008 -AGKEVKNGFSKAYFSTANGVI-SKKAQ--
Bwhale.XP 03672 HAGKEV-NGFSKAYFTATNGIT-NKKAQ--
Rat.XP 03274049 AAGKEVKNGFPKAHSIAANGVM-DKKVQ--
Mouse.NP 062296 ---KEVKNGFPKAHLIVANGMT-DKKAQ--
Gallus.NP 00118 PVITEVKNGYHKNYFAASNGFLSNKKAQ--
Duck.XP 0273073 PVITEVKNGFHKDYFTAANGFL-NKKAQ--
Frog.NP 0010161 PALTEMRNGYHKDLINASNGIQ-HKKEK--
Shark.XP 007900 ADVKEIKNGYYNGYITASNGNT-SKKKD--

ETE65396.1 PLVTEIKNGFHKDYLKEINGAL-KKKAQ--
Salmo.NP 001130 ----- IKSSRPNGHSVSTNGTS-FKKRK--
Cherry ————- IKSSRPNGHSVSTNGTS-FKKRK--

Zebrafish.XP_ 00 AKVGYPKHSHSNGVSSSLNGAN-SKQKL-Q



Spinocerebellar ataxia 38: structure-function analysis shows ELOVL5 G230V is proteotoxic, conformationally

altered and a mutational hotspot

Ferrero et al.

Supplementary Table 8 ELOVLA4 protein sequences for Multiple Sequence Alignment

© 00 N O Ul A W N P

[y
o

11
12
13
14
15

Accession no.

Q9GZRS5.1
Q9EQC4.2
XP_032765767.1
AAI142460.1
XP_046770079.1
XP_002936253.1
ADJ95235.1
XP_001366145.1
XP_028902935.1
XP_007104948.1
XP_002714591.1
XP_008683076.1
XP_005299664.1
XP_011363206.1
XP_026520959.1

Species

Homo sapiens (Human)

Mus musculus (Mouse)

Rattus norvegicus (Rat)

Bos taurus (Bovine)

Gallus gallus (Chicken)

Xenopus tropicalis (Frog)

Salmo salar (Salmon)

Monodelphis domestica (Opossum)
Ornithorhynchus anatinus (Platypus)
Physeter catodon (Sperm whale)
Oryctolagus cuniculus (Rabbit)

Ursus maritimus (Polar bear)
Chrysemys picta bellii (Painted turtle)
Pteropus vampyrus (Large flying fox)
Notechis scutatus (Tiger snake)

Length
(AA)
314
312
314
314
314
328
306
314
321
314
314
314
314
313
313
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Supplementary Table 9 MSA ELOVLS5 (30 sequences) and ELOVL4 (15 Sequences)

CLUSTAL format alignment by MAFFT

HumanElov1l5
Macaca.NP_00130
SeaLion.XP_0274
Bat.XP 03626954
FruitBat.XP_037
Mouse.NP 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP_017
ChPangolin.XP 0
Mole.XP_ 0373757
Bos.NP_00104006
BlueWhale.XP 03
Dolphin.XP 0198
Gallus.NP_00118
Duck.NP_ 0012973
Falcon.XP_03724
Turtle.XP 03775
Komodo .KAF72468
Xenopus.NP_0010
Salmo.NP_ 001130
Pike.AFR36912.1
Croaker.NP_0012
Rockfish.Xp 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033
Zebrafish.NP_ 95
Eshark.Xp 00789
WhaleShark.XP_ 0
sp|Q9GZR5.1|ELO
XP_008683076.1
XP _002714591.1
sp|Q9EQC4.2|ELO
XP_032765767.1
XP_011363206.1
AAT42460.1

XP _007104948.1
XP 001366145.1
XP_028902935.1
XP_046770079.1
XP 005299664.1
XP 026520959.1
XP_002936253.1
ADJ95235.1

HumanElovl5b

Macaca.NP_ 00130
SeaLion.XP 0274
Bat.XP 03626954
FruitBat.XP_037
Mouse.NP 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP_017
ChPangolin.XP 0
Mole.XP 0373757
Bos.NP_00104006
BlueWhale.XP_ 03
Dolphin.XP_ 0198
Gallus.NP_00118
Duck.NP 0012973
Falcon.XP 03724
Turtle.XP_03775
Komodo .KAF72468
Xenopus.NP_0010
Salmo.NP 001130
Pike.AFR36912.1

(v7.505) Method: L-INS-I,
————————————————————— MEHFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICS
————————————————————— MEHFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICS
————————————————————— MENFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICS
————————————————————— MEHFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICS
————————————————————— MENFDASLSTYFKAWLGPRDTRVKGWFLLDNYIPTFICS
————————————————————— MEHFDASLSTYFKAFLGPRDTRVKGWFLLDNYIPTFVCS
————————————————————— MEHFDASLSTYFRALLGPRDTRVKGWFLLDNYIPTFVCS
————————————————————— MENFDASLSTYFRAWLGPRDTRVKGWFLLDNY IPTFVCS
————————————————————— MENFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICS
————————————————————— MENFDASLSTYFKALLGPRDTRVKGWFLMDNYIPTFICS
————————————————————— MENFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICS
————————————————————— MEHFDASLSTYFRAWLGPRDTRVEGWFLLDNYVPTLVCS
————————————————————— MEHFDASLSTYFQALLGPRDLRVKGWFLLDNYIPTLLCS
————————————————————— MEHFDASLSTYFQALLGPRDPRVKGWFLLDSYIPTLLCS
————————————————————— MERLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFS
————————————————————— MERLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFS
————————————————————— MEFLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFS
————————————————————— MESLDQTINSYLDVWFGPRDPRVKGWLLLDNYIPTFIFS
————————————————————— MESLDKTINSYLDVWLGPRDPRVKGWLLLTNYTPTFIFS
————————————————————— MEVLDKAVNGY I DHLLGPKDPRVRGWLLLDNYVPTILET
————————————————————— MEAFNHKLNTY IDSWMGPRDERVQGWLLLDNY PPTFALT
————————————————————— METFNQRLNTFIDSWMGPRDERVRGWLLLDNYPPTFALT
————————————————————— METFNHKLNTYLESWMGPRDQRVRGWLLLDNYPPTFALT
————————————————————— METFNHRLNTYLESWMGPRDQRVRGWLLLDNYPPTFALT
————————————————————— METFNHKLNAY IDSWLGPRDQRVRGWLLLDNYPPTFALT
MD==—==—————————————— MEMFNHRLNTY I DSWMGPRDQRVRGWLLLDDY PPTFALT
————————————————————— MEALNQATNAY I DSWMGPRDTRVRGWFLLDNFSPTVVLT
————————————————————— METFSHRVNSYIDSWMGPRDLRVTGWFLLDDYIPTFIFT
————————————————————— MGFADQTLNSYFDSWFGPRDPRVEGFLLLDNYPPTFLLT
————————————————————— MEAVDRTLNYYFVSWFGPRDSRVEGFFLLDKYPPTFILS

MGL-=-=-=--- LDSEPGSVLNVVSTALNDTVEFYRWTW-SITDKRVENWPLMQSPWPTLCIS
MGL------ LDSEPGSVLNVVSTALNDTVEFYRWTW-SIADKRVEDWPLMRSPWPTLSIS
MGL--=-=--- LDSEPGSVLNAVSTAFNDTVEFYRWTW-STADKRVEDWPLMQSPWPTLSIS
MGL--=-=--- LDSEPGSVLNVVSTALNDTVEFYRWTW-SITDKRVENWPLMQSPLPTLCIS
MGL-=-=---- LDSEPGSVLNAVSTALNDTVEFYRWTL-SITDKRVENWPLMQSPLPTLCIS
MGL------ LDSEPGSVLNVVSTALNDTVEFYRWTL-SITDKRVENWPMMOSPLPTLCIS
MGL------ LDAEPARMLDAVSTAVNDTIEFYRWTW-TIVDKRVENWPLMOSPLPTLCIS
MEAPGAARPAALDALGALDAVSSALNGSLREYRWTW-TIADKRVENWPLMQSPLPTLTIS
MGA--—-=--- AAAEPPRAAGLVSSVLNDTLEFYRWTW-SIRDKRVDDWPLMQSPFPTLTIS
MGS-—----- AAEQPGRATGLVSSLLNDTLEFYRWSW-SIRDKRVDDWEFLMQSPFPTLTIS
MGH------- SGEP----GLIANVVNDTLEFYRWSW-TIRDKRVDNWPMMQSPFPTLIIS

———————————————— MLSPVSDVIQRTLQLYDWCEF-STADKRVEKWPLMQSPLPTLAIS
————————————————— MEAVTHFMNDTVEFYRWSL-TIADKRVEKWPMMSSPAPTLAIS

VIYLLIVWLGPKYMRNKQPFSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNFFCQGT
VIYLLIVWLGPKYMRNKQPFSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNFFCQGT
VIYLLIVWLGPKYMKNRQPFSCRGILVLYNLGLTLLSLYMFCELVKGVWEGRYNEFFCQGT
TIYLLIVWLGPKYMKNRQPLACRKILVVYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGT
VIYLLIVWLGPKYMKNRQPFSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNEFFCQGT
VIYLLIVWLGPKYMKNRQPFSCRGILQLYNLGLTLLSLYMFYELVTGVWEGKYNFFCQGT
AIYLLIVWLGPKYMKNRQPFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGKYNEFFCQGT
VIYLLIVWLGPKYMKNRQPFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGKYNEFFCQGT
ITYLLIVWLGPKYMKNRQPFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGRYNFFEFCQGT
ITIYLLIVWLGPKYMKNRQPFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGRYNFFCQGT
VIYLLIVWLGPKYMKNRQAFSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNEFFEFCQDT
ILYLLIVWLGPKYMKTRQPFSCRGILVVYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGT
ILYLLIVWLGPKYMKNRPPFSCRGILVVYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGT
ILYLLIVWLGPKYMKNRPPFSCRGILVLYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGT
VLYLLIVWLGPKYMRNKQPFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNEYCQDT
VLYLLIVWLGPKYMRNKQPFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNEFFCQDT
VLYLLIVWLGPKYMRNKQPFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNEFFCQDT
VLYLLIVWLGPKYMONKQPFSCRGILVVYNVGLTLLSLYMFYELVTGVWEGGYNFFCQDT
VLYLLIVWLGPKYMQKRPPFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNFFCQDT
ALYLFIVWRGPKYMONRPPVSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNEFFCQDT
LMYLLIVWLGPKYMRHRQPVSCQGLLVLYNLALTLLSFYMFYEMVSAVWQGGYNFYCQDT
VIYLLIVWAGPKFMRHRQPLSCRGFLVVYNLGLALLSLYMFSEMVSAVWVGGYHEYCQDT

Blosum 62 matrix
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Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP_03525699
Sturgeon.XP 033
Zebrafish.NP_95
Eshark.XpP 00789
WhaleShark.XP 0
sp|Q9GZR5.1|ELO
XP_008683076.1
XP_002714591.1
sp|Q9EQC4.2|ELO
XP_032765767.1
XP_011363206.1
AAT42460.1
XP_007104948.1
XP_001366145.1
XP_028902935.1
XP_046770079.1
XP_005299664.1
XP_026520959.1
XP_002936253.1
ADJ95235.1

HumanElov1l5
Macaca.NP_ 00130
SealLion.XP_0274
Bat.XP_03626954
FruitBat.XP_037
Mouse.NP_ 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP 017
ChPangolin.XP 0
Mole.XP 0373757
Bos.NP_00104006
BlueWhale.XP 03
Dolphin.XP 0198
Gallus.NP_00118
Duck.NP 0012973
Falcon.XP_ 03724
Turtle.XP 03775
Komodo .KAF72468
Xenopus.NP_ 0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP_03525699
Sturgeon.XP 033
Zebrafish.NP_95
Eshark.XP 00789
WhaleShark.XP_0
sp|Q9GZR5.1|ELO
XP_008683076.1
XP_002714591.1
sp|Q9EQC4 .2 |ELO
XP_032765767.1
XP_011363206.1
AAT42460.1
XP_007104948.1
XP_001366145.1
XP_028902935.1
XP_046770079.1
XP_005299664.1
XP_026520959.1
XP_002936253.1
ADJ95235.1

HumanElovl5

VMYLVIVWMGPKYMKHRQPYSCRGLLVLYNLGLTLLSFYMFYELVTAVWHGGYNEFYCQDI
IMYLLIVWMGPKYMKHRQPYSCRGLLVLYNLGLTLLSFYMFYELVSAVRHGGYNEYCQDT
VMYLLIVWLGPKYMKHRQPYSCRGLLVVYNLGLTLLSFYMFYELVGAVWHGDYNEYCQONT
VAYLLIVWMGPKYMKNRQPFSCRGLLVVYNLGLTLLSLYMFCELVNGMWQGNYNFFCQDT
LLYLFVVWIGPKYMKNKEPFSCRGVLVVYNIGLTLLSFYMFYELVTGAWQGGYNFFCQDT
VMYLLIVWMGPKYMKNRQAYSCRALLVPYNLCLTLLSLYMFYELVMSVYQGGYNFFCONT
LIYLFVVWAGPKYMKNKAPVSCRGTLVVYNIGLTLLSLYMFYELLTGVWEGGYSIFCQDT
LLYLFVVWAGPKYMONKAPLSSRGILVVYNIGLTLLSLYMFCELVRGVWDGGYSIFCQONT
————————————————— EPFOMRLVLIIYNFGMVLLNLFIFRELFMGSYNAGYSYICQSV
TLYLLFVWLGPKWMKDREPFQMRLVLIFYNFGMVLLNLFIFRELFMGSYNAGYSYICQSV
TLYLLFVWLGPKWMKDREPFOMRLVLITIYNFGMVLLNLFIFRELLMGSYNAGYSYICQSV
————————————————— EPFOMRLVLIIYNFGMVLLNLFIFRELFMGSYNAGYSYICQSV
TLYLLFVWLGPKWMKDREPFQMRLVLIIYNFGMVLLNLFIFRELFMGSYNAGYSYICQSV
TLYLLFVWLGPKWMKDREAFQMRLVLILYNFGMVLLNFFIFRELFMGSYNAGYSYVCQSV
TLYLLFVWLGPKWMKDREPFOMRLVLILYNFGMVLLNLFIFRELLMGSYNAGYSYICQTV
TLYLLFVWLGPKWMKDREPFOMRLALITIYNFGMVLLNLFIFRELEMGSYNAGYSYICQSV
TLYLLFVWLGPKWMKNREPFQMRLVLIVYNFGMVLLNMFIFRELFLASTAAGYSYICQSV
TLYLLFVWLGPKWMKNKEPFQOMRLVLILYNFGMVLLNLFIFKELFLGSYAAGYSYICQSV
TIYLLTVWLGPKWMKTREPFQLRFLLVVYNFGMVLLNFFIFKELFLSSRARGYSYVCQTV
TLYLLTVWLGPKWMRRREPFQLRFLLVSYNFGMVLLNFYIFKELFLASRARGYSYVCQTV
TLYLLAVWLGPKWMKTREPFQFRFLLIFYNFGMVLLNEFYIFKELLLSSRARGYSYICQSV
TAYLLVVWLGPKFMKNREPFQLRYLLIAYNFGMVILNFFIFKELFLGAKAAGYSYICQPV
CLYLLFLWAGPKYMONREPFQLRKTLIVYNFSMVILNFYIAKELLLGARAAGYSYLCQPV

* * K . ek e e * . * * x

-RTAGESDMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVM
-RTAGESDMKIIRVLRWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVM
—RSAGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVM
—RSAGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVM
-RSAGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQVTVLHVYHHASMLNIWWEVM
-RSAGESDMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVM
—RSAGESDMKVIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVM
—RSAGESDMKIIQVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVM
-RSSGEADVKVIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHVSMLNIWWEVM
-RSSGEADVKVIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHVSMLNIWWEVM
—RSAGEADMKIIHVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVM
—RSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVM
-RSRGEADMKIVRVLWWYYFSKLIEFMDTFFFILRKNNHQVTVLHVYHHASMLNIWWEVM
-RSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNYHQVTVLHVYHHASMLNIWWEVM
—HSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVM
—HSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVM
-HSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVM
-HSGGEADMKIVRVLWWYYFSKLIEFMDTFFFILRKNHYQITVLHVYHHASMLNIWWEVM
—HSGGEADMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVM
—NSGGDADTKIVRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVM
-HSAGETDTKIINVLWWYYFSKVIEFMDTFFFILRKNNHQITFLHIYHHASMLNIWWEVM
-RSAGEADTRITHVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHIYHHASMLNIWWEVM
—~HSAQEVDNKIINVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHIYHHASMLNIWWEVM
—HSAQEVDNKIMNVLWWYYFSKLIEFMDTFFFIVRKNNHQITFLHIYHHASMLNIWWEVM
—HSAPEVDKKVINVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHIYHHASMLNIWWEVM
-HSAGEADTKIINVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHVYHHASMPSIWWEVM
-HSGGEADMKIVRVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHVYHHATMPNIWWEVM
—HSGGDADNRMMNVLWWYYFSKLIEFMDTFFFILRKNNHQITFLHVYHHATMLNIWWEVM
—HSAGKADLKIVRVLWWYYFSKVIEFMDTFFFILRKNYHQITILHVYHHATMENIWWEVM
—~HNAGEADLKIIRVLWWYYFSKVIEFMDTFFFILRKNYHQITVLHVYHHATMEFNIWWEVM
DYSNNVHEVRIAAALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGT
DYSDNVNEVRIAAALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGI
DYSNNVNEVRIAAALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGI
DYSNDVNEVRIAGALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGT
DYSNDVNEVRIAAALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGT
DYSENVHEVRIASALWWYFVSKGIEYLDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGI
DYSDNVHEVRIAAALWWYFISKGIEYLDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGI
DYSDNVHEVRIAAALWWYFISKGIEYLDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGT
NYSDDVNEVRIAGALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMEFTLWWIGI
DYSNNVHEVRIAAALWWYFVSKGIEYFDTVFFILRKKNNQVSFLHVYHHCTMFTLWWIGTI
DYSDNVYEVRIAAALWWYYVSKGIEYLDTVFFILRKKEFNQISFLHVYHHFTMFTLWWIGI
DYSDNIYEVRIAGALWWYFVSKGIEYLDTIFFILRKKFNQISFLHVYHHFTMFTLWWIGT
DYSDNEYEVRIAGALWWYYISKGIEYLDTIFFILRKKFNQISFLHVYHHEFTMFTLWWIGTI
DYSDDENEVRVASALWWYYVSKGVEYFDTVFFILRKKEFNQISFLHVYHHCTMFTLWWIGI
SYSNDVNEVRIASALWWYYISKGVEYLDTVFFILRKKINQVSFLHVYHHCTMFILWWIGI

. . .* **:.** :*: .**:*** :*

ckKk KAk e kK. Koo . ek k.

NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLLOQFVLTIIQT
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Macaca.NP_00130
SealLion.XP_0274
Bat.XP_03626954
FruitBat.XP 037
Mouse.NP_ 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP 017
ChPangolin.XP 0
Mole.XP_0373757
Bos.NP_00104006
BlueWhale.XP 03
Dolphin.XP_ 0198
Gallus.NP 00118
Duck.NP_ 0012973
Falcon.XP 03724
Turtle.XP 03775
Komodo .KAF72468
Xenopus.NP_0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.Xp 037
AmSole.BBL33563
Eel.XP_03525699
Sturgeon.XP 033
Zebrafish.NP_95
Eshark.XP 00789
WhaleShark.XP 0
sp|Q9GZR5.1|ELO
XP_008683076.1
XP_002714591.1
sp|Q9EQC4.2 |ELO
XP_032765767.1
XP_011363206.1
AAT42460.1
XP_007104948.1
XP_001366145.1
XP_028902935.1
XP_046770079.1
XP_005299664.1
XP_026520959.1
XP_002936253.1
ADJ95235.1

HumanElovl5

Macaca.NP_ 00130
SeaLion.XP_0274
Bat.XP_03626954
FruitBat.XP_037
Mouse.NP 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP_017
ChPangolin.XP 0
Mole.XP 0373757
Bos.NP_00104006
BlueWhale.XP 03
Dolphin.XP_0198
Gallus.NP_00118
Duck.NP 0012973
Falcon.XP 03724
Turtle.XP 03775
Komodo .KAF72468
Xenopus.NP 0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP_0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033

NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLLQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSVRPYLWWKKYITQGQLLQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLIQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLLOQFVLTIVQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSI-PSMRPYLWWKKYITQGQLVQEFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLVQEFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLIQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLLOQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLLQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYALSSV-PSMRPYLWWKKYITQGQLLQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSI-PSMRPYLWWKKYITQGQLLOQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLLOQFVLTIIQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLVQEFVLTILQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSAV-PAMRPYLWWKKYITQGQLIQFVLTIFQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSAV-PAMRPYLWWKKYITQGQLTQFVLTIFQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSAV-PAMRPYLWWKKYITQGQLIQFVLTIFQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSAI-PAMRPYLWWKKYITQGQLIQFVLTIFQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSAI-PSMRPYLWWKKYITQGQLIQEFVLTIFQT
NWVPCGHSYFGATLNSFIHVLMYSYYGLSAI-PAMRPYLWWKKYITQCQLTQFVLTMTQT
NWVPCGHSYFGASLNSFVHVLMYSYYGLSAV-PATIRPYLWWKKYITQGQLIQFFLTMSQT
NWVPCGHCYFGACLNSFIHVLMYSYYGLSAI-PTMRPYLWWKKYITQGQLIQFFLTMTQT
NWVPCGHSYFGASLNSEFVHVVMYSYYGLSAI-PAMRPYLWWKKYITQLOLTQFFLTMSQT
NWVPCGHSYFGASLNSEFVHVVMYSYYGLSAI-PAIRPYLWWKKYITQFQLIQFFLTMEFQT
NWIPCGHSFFGASLNSFVHVVMYSYYGLSAI-PAMRPYLWWKRYITQLOLIQFFLTVSHT
NWVPCGHSYFGASLNSFIHVLMYSYYGLSAV-PALRPYLWWKKYITQGQLIQFVMTMIQT
NWVPCGHSYFGASFNSFIHVLMYSYYGLSAI-PAVRPYLWWKKYITQGQLIQFVLTMEQT
NWVPCGHSYFGATFNSFIHVLMYSYYGLSAV-PALRPYLWWKKYITQGQLVQEFVLTMEQT
NWVPCGHSFFGATLNSFIHVLMYSYYGLSAI-PAMRPYLWWKKYITQGQLLQFVMTIIQT
NWVPCGHSFFGATLNSFIHVLMYSYYGLSAI-PAMRPYLWWKKYITQGQLLOQFVLTIIQT
KWVAGGOAFFGAQLNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLOLIQFHVTIGHT
KWVAGGOAFFGAQLNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLOLIQFHVTIGHT
KWVAGGQAFFGAQMNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLQLVQFHVTIGHT
KWVAGGQAFFGAQMNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLQLVQFHVTIGHT
KWVAGGOAFFGAQMNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLOLVQFHVTIGHT
KWVAGGOQAFFGAQLNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLOLVQEFEFVTIGHT
KWVAGGQAFFGAQINSFIHVIMYSYYGLAAFGPWIQKYLWWKRYLTMLQLVQFHVTIGHT
KWVAGGQAFFGAQMNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLQLVQFHVTIGHT
KWVAGGQAFFGAQLNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTILQLVQFYVTIGHT
KWVAGGOAFFGAQLNSFIHVIMYSYYALAALGPQIQKYLWWKRYLTMLOLVQEFHVTIGHT
KWVAGGQAFFGAQMNAFIHVIMYMYYGLAACGPKVOKYLWWKRYLTILQLVQFHVTIGHT
KWVPGGQAFFGAQMNSFIHVVMYMYYGLAACGPKFQKYLWWKRYLTILQLIQFHVTLGHT
KWVAGGOQAFFGAHINALIHVIMYMYYGLAACGPKFHKYLWWKRYLTIMOLLOFHVTIGHT
KWVAGGQSFFGAHMNALIHVVMYLYYGLAACGPHLOKYLWWKRYLTILOLVQFHVTIGHT
KWVPGGOSFFGAGINSSIHVLMYGYYGLAAFGPKIQKFLWWKKYLTITQMIQFHVTIGHA

sk ks akkk ks akkakk KKk k.. K S N R
SCGVIWPCTFPLGWLYFQIGYMISLIALFTNFYIQTYNKKGAS--—---—-— RRKDHLKDHQ
SCGVIWPCTFPLGWLYFQIGYMISLIALFTNFYIQTYNKKGAS—----—-— RRKDHLKDHQ
SCGVLWPCTFPLGWLYFQIGYMISLITLEFTNFYVQTYNKKGAS——————— RRKEHLKDHQ
TCGVIWPCSFPLGWLYFQIGYMISLITLEFTNFYIQTYNKQGAS——————— RRKEHLKDHQ
SCGVVWPCSFPLGWLYFQIGYMISLIILFTNFYIQTYNKKGAS—-—--——-— RRKERLRDHQ
TCGVFWPCSFPLGWLFFQIGYMISLIALFTNEFYIQTYNKKGAS————-—--— RRKDHLKGHQ
SCGVIWPCSFPLGWLYFQIGYMISLIALFTNFYIQTYNKKGAS——————-— RRKEHLKGHQ
SCGVLWPCSFPLGWLYFQIGYMISLIALFTNFYIQTYNKKGAS——————-— RRRDHLKDHL
SCGVVWPCTFPLGWLYFQIGYMISLIVLETNFYVQTYNKKGAS———-—-——~— RRREYLKDHQ
SCGVVWPCAFPLGWLYFQIGYMISLIVLETNFYVQTYNKKGAS———-—-——~— RRREYLKDHQ
TCGVIWRCPFPLGWLYFQIGYMISLITLFTNFYIQTYNKKGAS——————— RRKEHLKEHQ
SCGVIWPCTFPLGWLYFQIGYMISLITLFTNFYIQTYNKKGVS——————-— RRREHQKDHQ
SCGVIWPCAFPLGWLYFQIGYMISLIALFTNFYIQTYNKKGAS-——-—-—-—-—-— RRREHQKDHQ
SCGVIWPCAFPLGWLYFQIGYMISLIALFTNFYIQTYNKKGAS-——-—-—-——-— RRRE----HQ
SCGVVWPCAFPQGWLYFQIFYMISLIILFTNFYIQTYNKKASS——————-— RRKE----YQ
SCGVVWPCAFPQGWLYFQISYMISLIILFTNFYIQTYNKKASS——————-— RRKE----YQ
SCGVVWPCAFPQGWLYFQISYMISLIILFTNFYIQTYNKKASS———-—-——~— RRKE----YQ
SCGVVWPCAFPMGWLYFQIFYMISLIILFTNFYIQTYKKKASS————-——~— RRKE----YQ
SCGVVWPCPFPLGWLYFQIGYMITLIILFTNFYIQTYNKKAAC-—————— RRKE----YQ
TCAMIWPCKEFPMGWLYFQONCYMISLIILEGNFYIKTYNKKTSS——————— RRKE----YQ
ICAVIWPCGFPRGWLFFQIFYMASLIAFFSNFYIQTYKKHRVS-————-— QKEY----HQ
ICAVIWPCGFPKGWLYFQISYMVTLIALFSNFYIQTYKKRSVS——=———-— QKKEC---HR
LCAVVWPCGFPMGWLYFQISYMVTLIFLESNFYVQTYKKHSVS——————— LKKE----HQ
MCAVVWPCGFPKGWLSFQISYMVTLIFLFSNFYIQAYKKHSGS——————-— LKKE----HQ
MCAVIWPCGFPMGWLFFQISYMVTLIILESNFYIQTYQKHSRS———-—-—-—-— LOKD----HR
SCAVVWPCGFPRGWLYFQISYMVTLIALEFSNFYIQTYQKQGAF-——-—-——~— RRKE----HQ
TCAVFRPCGFPMGWLYFQICYLIVLIVLEFSNEFYIQTYKKRGVS————---— RRKE----CQ
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Zebrafish.NP_95
Eshark.XP 00789
WhaleShark.XP 0
Human ELOVL4
XP_008683076.1
XP_002714591.1
sp|Q9EQC4.2|ELO
XP_032765767.1
XP_011363206.1
AAT42460.1
XP_007104948.
XP_001366145.
XP_028902935.
XP_046770079.
XP_005299664.
XP_026520959.
XP 002936253.
ADJ95235.1

R R R R

HumanElovl5
Macaca.NP_ 00130
SealLion.XP_0274
Bat.XP 03626954
FruitBat.XP 037
Mouse.NP_ 599016
Rat.NP_599209.1
Beaver.JAV42152
Pangolin.XP 017
ChPangolin.XP 0
Mole.XP_ 0373757
Bos.NP 00104006
BlueWhale.XP 03
Dolphin.XP 0198
Gallus.NP_ 00118
Duck.NP 0012973
Falcon.XP 03724
Turtle.XP 03775
Komodo .KAF72468
Xenopus.NP_0010
Salmo.NP 001130
Pike.AFR36912.1
Croaker.NP 0012
Rockfish.XP 037
AmSole.BBL33563
Eel.XP 03525699
Sturgeon.XP 033
Zebrafish.NP_95
Eshark.XP 00789
WhaleShark.XP_0
sp|Q9GZR5.1|ELO
XP 008683076.1
XP_002714591.1
sp|Q9EQC4.2|ELO
XP 032765767.1
XP 011363206.1
AATI42460.1
XP_007104948.
XP 001366145.
XP 028902935.
XP_046770079.
XP_005299664.
XP 026520959.
XP 002936253.
ADJ95235.1

N e S

SCAVVWPCGFPMGWLYFQISYMVTLILLESNFYIQTYKKRSGS———-—-——-— RKSD----YP
SFGVVWPCGFPSGWLYFQIGYMISLIVLETNFYIQTYQKKSAS———-—-——-— RTKD----CL
SFGVIWPCGFPSGWLYFQIGYMISLIILFTNFYIQTYKKKSAF--—-—-——- KSKD----CL
ALSLYTDCPFPKWMHWALIAYAISFIFLFLNFYIRTYKEPKKP----—--— KAGKT----AM
ALSLYTDCPFPKWMHWALIAYAISFIFLFLNFYVRTYKEPKKA----—-— KTGKT----AV
ALSLYTDCPFPKWMHWALIAYAISFIFLFLNFYIRTYNEPKKP----—- KTGKT----AM
ALSLYTDCPFPKWMHWALIAYAISFIFLFLNFYTRTYNEPKQS------— KTGKT----AT
ALSLYTDCPFPKWMHWALIAYAISFIFLFLNFYTRTYNEPKKS----—--— KTGKT----AT

ALSLYTDCPFPKWMHWALIAYAISFIFLEFLNFYVRTYNEPKKS

ALSLYTDCPFPKWMHWALIVYAVSFIFLFLNFYVRTYKEPKKA-———-— KPGKT----AT
ALSLYTDCPFPKWMHWALIAYAVSFICLFLNFYVRTYKEPKKA- ==~ KPGKT----ARA
ALSLYTDCPFPKWMHWALIVYATSFIFLFLNFYYQTYNDPKTS -~~~ KNRTA----ARA
AMSLYTNCPFPRWMHWALIVYAISFIFLFLNFYYQTYNQPKRSA-——-— KTGKT-—--AV
ALSIYIDCPFPKWMHWGVIFYAITFIFLFGNFYYRTYKLPKEP-———-— VKNGK----IA
AMSIYIDCPFPKWMHWGVMIYAITFIFLFGNFYYRTYKMPKEP--———— TKNGK----TL,
ALSIYIDCPFPKWMHWGVIFYAASFIVLFGNFYYRTYKMPKQPKELKQKEKNGK——--IT
ALSLYIDCPFPKWMHWALIVYAITFIILFVNFYYRTYNAPKAPA--——- KSGKS----LI
GHSLYTGCPFPAWMOWALIGYAVTFIILFGNFYYQTYRRTPRSA---—HKVAKP--—-VT
. * kK * :* :* * KK -:*'
NGSMAAVNG-—-—--—==-——-—-——- HTNS-FSPLENN---—--- VKPRKLRKD--
NGSVAAVNG-—---—=—=-——-—-——- HTNS-FSPLENN---—--- VKPRKLRKD--
NGSVAAVNG-—=======——===——- HTNS-F-SLENN---—--- VKPRKQRKD-~-
NGSLTAANG-—=-======——==-——- HTNS-FSSLENN---—--— VKLRKQRKD-~-
NGSVTAANG-—=======——==-——- HTNS-FSSLGNS---—--- TKPRKQRKD-—
NGSVAAVNG-—---—=—=-——-—-——- HTNS-FPSLENS---—--- VKPRKQRKD--
NGSMTAVNG-—-—--—==-——---——- HTNN-FASLENS---—--- VTSRKQRKD--
NGSATVVNG-=========—===——- HTNT-FSSLENN---—--~ VKPRKQRKD-~-
NGSMAAMNG-—===========-——~ HAGS-FSSLGSS---—--- AKPRKLRKD--
NGSMAAVNG-—-—--—=—=--——==-——- HAGS-FSSLGNS---—--- VKPRKLRKD--
NGSVAAVNG-—---—=—=-——-—-——- HTNS-FSTLENN---—--- VKLRKQRKD--
NGSVAAVNG-—=-======——=—-——- HISS-FSSLENN---—--- VKPRKQRKD-~-
NGSVTAVNG-—========—==-——- HTSS-FSSLENN---—--- VKPRKQRKD-~-
NGSVTAVNG-—---—=—=-——-—-——- HTSS-FSSLEHS---—--- VKPRKQRKD-—
NGSTATVNG-—---——--——---——- YTNS-FSSLENN---—--- VKQRKQRKD--
NGSAATVNG-—============——~ YTNS-FSSLENN---—~~~ VKQRKQRKD-~
NGSTATVNG-—============——~ YTNS-SSSLENN---—=-~-~ VKQRKQRKD-~
NGSTAAVNG-—---——=-——-—-——- YTNS-FSSLENN---—--- VKQRKQRKD-—
NGSTAAVNG-—---——=--————-——- YTNS-FSSLENN---—--- VKQRKQRKD-—
NGSASAVNG-—========—===——~ HTNS-FSSLEDN---—--- VKQRKQRQD-~
NGSVDSLNG-=============——~ HANG-VTPTE-T---—--~ TTHRKVRVD-~-
NGSASPLNG-—---——--——-—-——- HVSG-VTPIE-T---—--- ITHRKVRAD--
NGSPVSTNG-—---——--——-—-——- HANG-TPSLE-H---—--- ARHKKLRVD--
NGSPTSTNG-—========—===——~ HANG-TPSME-R---—~~~ TAYQKLRMD-~
NGSPASRNG-—==-======—===——~ HANG-KPSAE-Q---———~ PAHKKLRVD--
NGSAAAMNG-—---——=--——-—-——- HSNG-VSPAE-D---—--- LTRRKLRVD--
NGSAASLNG-—---——--——-—-——- HANG-VSSVD-N---—--- VTQRKLRKD--—
NGS---VNG-—---——--————-——- HTNG-VMSSE-K---—--- IKHRKARAD--
NGS=---ANG-—========—=—=——- HTNG-FSAQTDH---—~~~ YSAKKTH----
NGSTIAANG-—=-==—====—===——~ HTNG-TLSTQMDH---~~~~ YSEKKTH----
NGI--SANG-—-—-——=--————————————- VSKSEKQLMIENG-KKQKNGKAKGD
NGI--SANG-—-—-——=--————-———————- VSKSEKQLVIENG-KKQKNGKAKGE
NGI--SANG-—===—====—=—==———————— VNKSDNQLVIENG-KKQKNGKAKGE
NGI--SSNG-====—====—==—————— VNKSEKAL--ENG-KPQKNGKPKGE
NGI--SANG-——-—-——=--——=——————————- VNKSEKQLVLENG-KPQKNGKPKGE
NGI--SANG-——---——=-——=——————————- VNKSEK-LVMENG-KKQKNGKAKGE
NGI--SANG-—===—====—=—==——————— VNKSENHLVVENG-KKQKNGKAKGE
NGI--SANG-—===—====—=—==———————— VNQSENHLVVENG-KKQKNGKAKRE
NGI--SANG-——---——=-——=——————————- ISKSEKQLVMENG-KKKHNGKAKGE
NGI--TTNG-—=-—-——=-———=————————- VSKSESQSVVENG-KKKKNGKAKGE
NGA--VANG-=========—=———— = VSKPENNPVVENG-KKQKKGKAKGE
NGA--VANG-=========—=———— = VSKLENNLVVENG-KKQKKEKAKGE
NGV--IANG-——-—-—==-————————————- KSKPENGAVMENG-KVOKK--AKGE

NGK-TSVNGKSSVNGKCQINGKLMNGAVNGAVSKQDNKVGQENG-RKRRKGRAKRE

NGVSMATNG-=========—===———————~

* * * *

YNKLQOD--VEENGLKQQKKGRAKRE

—————— KTGKT----AV
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Supplementary Table 10 MSA of ELOVL5 (7 sequences) + ELOVL2 (7 sequences) + ELOVL4 (7 sequences)

CLUSTAL format alignment by MAFFT

human ELOVLS5
mus_ELOVS

rat ELOVL5
bos ELOVL5
gallus ELOVLS
frog ELOVLS
salmo ELOVLS5
human ELOVLZ2
bos ELOVL2
mus_ELOVL2
rat ELOVL2
gallus ELOVL2
frog ELOVL2
salmo ELOVLZ2
human ELOVL4
mus ELOVL4
rat ELOVL4
bos ELOVL4
gallus ELOVL4
frog ELOVL4
salmo ELOVL4

human ELOVLS5
mus ELOVS

rat ELOVL5
bos ELOVLS
gallus ELOVLS
frog ELOVLS
salmo ELOVLS5
human ELOVLZ2
bos ELOVL2
mus ELOVL2
rat ELOVL2
gallus ELOVL2
frog ELOVL2
salmo ELOVLZ2
human ELOVL4
mus ELOVL4
rat ELOVL4
bos ELOVL4
gallus ELOVL4
frog ELOVL4
salmo_ ELOVL4

human_ ELOVL5
mus_ ELOV5

rat ELOVL5
bos ELOVL5
gallus ELOVLS
frog ELOVL5
salmo_ ELOVL5
human ELOVLZ2
bos ELOVL2
mus ELOVL2
rat ELOVL2
gallus ELOVL2
frog ELOVL2
salmo ELOVL2
human ELOVL4
mus ELOVL4

(v7.505); L-INS-I method; Blosum 62 matrix.
______________ MEHFDASLSTYFKALLGPRDTRVKGWFLLDNYIPTFICSVIYLLIV
______________ MEHFDASLSTYFKAFLGPRDTRVKGWFLLDNYIPTEFVCSVIYLLIV
______________ MEHFDASLSTYFRALLGPRDTRVKGWFLLDNYIPTFVCSAIYLLIV
______________ MEHFDASLSTYFRAWLGPRDTRVEGWFLLDNYVPTLVCSILYLLIV
______________ MERLDKTINSYLDVWLGPRDPRVKGWLLLENYTPTFIFSVLYLLIV
______________ MEVLDKAVNGYIDHLLGPKDPRVKGWLLLDNYVPTIFFTALYLFIV
______________ MEAFNHKLNTYIDSWMGPRDERVQGWLLLDNYPPTFALTLMYLLIV
——————————— MEHLKAFDDEINAFLDNMFGPRDSRVRGWFMLDSYLPTFFLTVMYLLSI
——————————— MEHLKAFDDEVNAFLDNMFGPRDSRVRGWEFMLDSYLPTFSLTVLYLLST
——————————— MEQLKAFDNEVNAFLDNMFGPRDSRVRGWFLLDSYLPTFILTITYLLSI
——————————— MEQLKAFDNEVNAFLDNMEFGPRDSRVRGWFLLDSYLPTFTLTIVYLLST
——————————— MEHLKAFDQEVNAFVDYMFGPRDARVRGWLLLDSYLPTFFLTVAYLLCI
——————————— MEHIEKLDQEVNAFVDYLFGPRDTRVRGWLMLDSYLPTLFLTLLYLLST
——————————— MNHLQSLDERLNKLFYFLFEDRDSRVRGWLLLDSYLPTLSLTILYLLSV
MGLLDSEPGSVLNVVSTALNDTVEFYRWTWSIADKRVENWPLMQSPWPTLSISTLYLLEV
MGLLDSEPGSVLNAMSTAFNDTVEFYRWTWTIADKRVADWPLMQSPWPTISISTLYLLEV
MGLLDSEPGSVLNAVSTAFNDTVEFYRWTWSIADKRVEDWPLMQSPWPTLSISTLYLLEV
MGLLDSEPGSVLNAVSTALNDTVEFYRWTLSITDKRVENWPLMQSPLPTLCISTLYLLEFV
MGAAAAEPPRAAGLVSSVLNDTLEFYRWTWSIRDKRVDDWPLMQSPFPTLTISTIYLLTV
—————————— MLNPVSDVIQRTLRLYDWCLSISDKRVEKWPLMQSPLPTLAISTVYLLVV
——————————— MELTTHLINDTMNLYKWALTIADKRVEKWPLMDNPLPTLAISSSYLLFL

*x Kk x * ... * Kk . . * Kk .

WLGPKYMRNKQPEFSCRGILVVYNLGLTLLSLYMFCELVTGVWEGKYNFFCQGTR-TAGES
WLGPKYMKNRQPFSCRGILQLYNLGLTLLSLYMFYELVTGVWEGKYNFFCQGTR-SAGES
WLGPKYMKNRQPEFSCRGILVVYNLGLTLLSLYMEFYELVTGVWEGKYNFFCQGTR-SAGES
WLGPKYMKTRQPFSCRGILVVYNLGLTLLSLYMFCELVTGVWEGQYNFFCQGTR-SGGEA
WLGPKYMRNKQPEFSCRGILVVYNLGLTLLSLYMFYELVTGVWEGGYNFYCQDTH-SGGEA
WRGPKYMONRQPVSCRSILVVYNLGLTLLSFYMFYELVTGVWEGGYNFFCQDTH-SGGDA
WLGPKYMRHRQPVSCQGLLVLYNLALTLLSEFYMEFYEMVSAVWQGGYNFYCQDTH-SAGET
WLGNKYMKNRPALSLRGILTLYNLGITLLSAYMLAELILSTWEGGYNLQCQDLT-SAGEA
WLGNRCMRNRPALSLRGILTLYNLGITLLSAYMLAELILSSWEGGYNLQCQDLT-SAGEA
WLGNKYMKNRPALSLRGILTLYNLAITLLSAYMLVELILSSWEGGYNLQCQONLD-SAGEG
WLGNKYMKNRPALSLRGILTLYNLGITLLSAYMLVELVLSSWEGGYNLQCQONLD-SAGEG
WLGNKFMKNRQPFSLKAHLIVYNLGITLLSLYMLIELILATWEGGYNLQCONLH-SAGEA
WLGTKYMKDRPAFSLRGHLIVYNLGVTLLSEFYMLIELILSTWQGAYNLQCQONLD-SAGEA
YLGSKYMRNRPAYSLKGVLQVYNFSVTMLSLYMLVELVSATLSAGYRLQCQGLH-EAGEA
WLGPKWMKDREPFQMRLVLIIYNFGMVLLNLFIFRELFMGSYNAGYSYICQSVDYSNNVH
WLGPKWMKDREPFOMRLVLIIYNFGMVLLNLFIFRELFMGSYNAGYSYICQSVDYSNDVN
WLGPKWMKDREPFQMRLVLIIYNFGMVLLNLFIFRELFMGSYNAGYSYICQSVDYSNDVN
WLGPKWMKDREPFOMRLVLILYNFGMVLLNLFIFRELLMGSYNAGYSYICQTVDYSDNVH
WLGPKWMKTREPFQLRFLLVVYNEFGMVLLNFFIFKELFLSSRARGYSYVCQTVDYSDNVY
WLGPVFMKNREPFRLRYLLIAYNFGMVILNFFIFKELFLGAKAAGYSYICQTVDYSDDEN
WLGPKYMONREPFQLOKTLIVYNEFSMVIFNFFICKELFLAARAAGYSYICQSVDYSDDPN

* * . . . * * Kk . . . * . * * *

DMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVMNWVPCGH
DMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVMNWVPCGH
DMKVIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVMNWVPCGH
DMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVMNWVPCGH
DMKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHATMLNIWWEVMNWVPCGH
DTKIIRVLWWYYFSKLIEFMDTFFFILRKNNHQITVLHVYHHASMLNIWWEVMNWVPCGH
DTKIINVLWWYYFSKVIEFMDTFFFILRKNNHQITFLHIYHHASMLNIWWEVMNWVPCGH
DIRVAKVLWWYYFSKSVEFLDTIFFVLRKKTSQITFLHVYHHASMENIWWCVLNWIPCGQ
DIRVARVLWWYYFSKLIEFLDTIFFVLRKKTSQVTFLHVYHHASMENIWWCVLNWIPCGQ
DVRVAKVLWWYYFSKLVEFLDTIFFVLRKKTNQITFLHVYHHASMENIWWCVLNWIPCGQ
DIRVAKVLWWYYFSKLVEFLDTIFFVLRKKTSQITFLHVYHHASMENIWWCVLNWIPCGQ
DIRVAKVLWWYYFSKVIEFADTIFFVLRKKSSQITFLHVYHHATMENIWWCVLNWIPCGQ
DVRVAKVLWWYYFSKAIEFMDTIFFVLRKKNSQITFLHVYHHATMENIWWCVLNWIPCGQ
DLRVAKVLWWYYFSKVIEFLDTIFFVLRKKNSQITFLHVYHHASMENIWWCVLNWIPCGQ
EVRIAAALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMEFTLWWIGIKWVAGGQ
EVRIAGALWWYFVSKGVEYLDTVFFILRKKNNQVSFLHVYHHCTMETLWWIGIKWVAGGQ
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rat ELOVL4
bos ELOVL4
gallus ELOVL4
frog ELOVL4
salmo ELOVL4

human ELOVL5
mus_ ELOVS

rat ELOVLS5
bos ELOVLS5
gallus ELOVLS
frog ELOVLS
salmo ELOVLS
human ELOVL2
bos ELOVL2
mus_ ELOVL2
rat ELOVLZ
gallus ELOVL2
frog ELOVLZ
salmo ELOVL2
human ELOVL4
mus_ ELOVL4
rat ELOVL4
bos ELOVL4
gallus ELOVL4
frog ELOVL4
salmo ELOVL4

human ELOVL5
mus_ ELOVS

rat ELOVL5
bos ELOVLS5
gallus ELOVLS
frog ELOVLS
salmo ELOVL5
human ELOVL2
bos ELOVL2
mus_ELOVL2
rat ELOVLZ
gallus ELOVL2
frog ELOVLZ
salmo ELOVL2
human ELOVL4
mus_ ELOVL4
rat ELOVL4
bos ELOVL4
gallus ELOVL4
frog ELOVLA4
salmo ELOVL4

human ELOVL5
mus_ELOVS

rat ELOVL5
bos ELOVL5
gallus ELOVLS
frog ELOVLS
salmo ELOVL5
human ELOVL2
bos ELOVL2
mus_ ELOVL2
rat ELOVLZ
gallus ELOVL2

EVRIAAALWWYFVSKGVEYLDTVFEFILRKKNNQVSFLHVYHHCTMETLWWIGIKWVAGGQ
EVRIAAALWWYFISKGIEYLDTVFFILRKKNNQVSFLHVYHHCTMEFTLWWIGIKWVAGGQ
EVRIAAALWWYYVSKGIEYLDTVFFILRKKEFNQISFLHVYHHFTMETLWWIGIKWVAGGQ
EVRVASALWWYYVSKGVEYFDTVFFILRKKFNQISFLHVYHHCTMEFTLWWIGIKWVAGGQ
EVRIAAALWWYFISKGVEYLDTVFFILRKKEFNQVSFLHVYHHCTMETLWWIGIKWVAGGQ

hhkhkkhkeo Kk ke Kk hkoekkhkko koo kkekkk oke kKX o ek . * .

SYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLLOQFVLTIIQTSCGVIWP
SYFGATLNSFIHVLMYSYYGLSSI-PSMRPYLWWKKYITQGQLVQEFVLTIIQTTCGVEWP
SYFGATLNSFIHVLMYSYYGLSSV-PSMRPYLWWKKYITQGQLVQEFVLTIIQTSCGVIWP
SYFGATLNSFIHVLMYSYYGLSSI-PSMRPYLWWKKYITQGQLLOQFVLTIIQTSCGVIWP
SYFGATLNSFIHVLMYSYYGLSAV-PAMRPYLWWKKYITQGQLIQFVLTIFQTSCGVVWP
SFFGATLNSFIHVLMYSYYGLSAI-PAIRPYLWWKKYITQCQLTQFVLTMTQTTCAMIWP
SYFGASLNSEFVHVLMYSYYGLSAV-PAIRPYLWWKKYITQGQLIQFFLTMSQTICAVIWP
SFFGPTLNSFIHILMYSYYGLSVE-PSMHKYLWWKKYLTQAQLVQEFVLTITHTMSAVVKP
SFFGPTLNSFIHILMYSYYGLSVF-PSMHKYLWWKKYLTQAQLVQFLLTITHTMSAVVRP
SFFGPTLNSFIHILMYSYYGLSVE-PSMHKYLWWKKYLTQAQLVQEFVLTITHTLSAVVKP
SFFGPTLNSFIHILMYSYYGLSVF-PSMHRYLWWKKYLTQAQLVQFVLTITHTLSAVVKP
SFFGPTLNSFIHVLMYSYYGLSVI-PSMRKYLWWKKYLTQAQLIQFLLTIVHTLSAAVKP
SFFGPTLNSFIHVLMYSYYGLSVI-PSMHKYLWWKKYLTQAQLVQFLLTITHTLSAAVKP
SFFGPTLNSFIHVCMYSYYGLSTI-PSMOKYLWWKRYLTQAQLIQFILTITHTLSAIVVP
AFFGAQLNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLQLIQFHVTIGHTALSLYTD
AFFGAQMNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLQLVQFHVTIGHTALSLYTD
AFFGAQMNSFIHVIMYSYYGLTAFGPWIQKYLWWKRYLTMLQLVQFHVTIGHTALSLYTD
AFFGAQINSFIHVIMYSYYGLAAFGPWIQKYLWWKRYLTMLQLVQFHVTIGHTALSLYTD
AFFGAQMNAFIHVIMYMYYGLAACGPKVQKYLWWKRYLTILQLVQFHVTIGHTALSIYID
SFFGAHMNALIHVVMYLYYGLAACGPHLOKYLWWKRYLTILQLVQFHVTIGHTALSLYID
SFFGAHMNAATHVLMYLYYGLASFGPKIQKYLWWKKYLTVIQOMVQFHVTIGHTALSLYMD

::**. :*: :*: * * ****: * *****:*:* *: * % :*: :*
CTFPLGWLYFQIGYMISLIALFTNFYIQTY----NKKGASRRKDHLKDHONGSMAAVNGH
CSFPLGWLFFQIGYMISLIALFTNFYIQTY----NKKGASRRKDHLKGHQONGSVAAVNGH
CSFPLGWLYFQIGYMISLIALFTNFYIQTY----NKKGASRRKEHLKGHONGSMTAVNGH
CTFPLGWLYFQIGYMISLITLFTNFYIQTY----NKKGVSRRREHOKDHQONGSVAAVNGH
CAFPQGWLYFQIFYMISLIILFTNFYIQTY----NKKASSRRKE-—--YONGSTATVNGY
CKFPMGWLYFQNSYMISLIILFTNFYLKTY----NKKTSSRRKE—---YQONGSASAVNGY
CGFPRGWLFFQIFYMASLIAFFSNFYIQTY--—--KKHRVSQKEY----HONGSVDSLNGH
CGFPFGELIFQSSYMLTLVILFLNFYVQTY----RKKPMKKDMQ----EPPAGKEVKNGF
CGFPLGCLIFQSSYMMTLVILFLNFYIQTY----RKKPMKKAME-——-E—--AGKEVKNGF
CGFPFGCLIFQSSYMMTLVILFLNFYIQTY----RKKPVKKELQ----E----KEVKNGF
CGFPFGCLIFQSSYMMTLVILFLNFYIQTY----RKKPMKKEMP-—--EGAAGKEVKNGF
CGFPFGCLMFQSSYMATLVILFVNFYIKTY----QKAPSRTAAK----ETPVTTEVKNGY
CGFPFGCLMFQSSYMTTLVMLEVNFYLKAY-—--KKRPSKSDPN-—--GIPVLTEMKNGY
CGFPVGELLFQFSYMATLVILFVNFYVQTY----RKRRPEE--———--———--— SIKSSR
CPFPKIMHWALIAYAISFIFLFLNFYIRTY--—--KEPKKPKAGKT—--AMNGISA--NGV
CPFPKWMHWALIAYAISFIFLFLNFYTRTY----NEPKQSKTGKT---ATNGISS--NGV
CPFPKWMHWALIAYAISFIFLFLNFYTRTY--—--NEPKKSKTGKT---ATNGISA--NGV
CPFPKWMHWALIVYAVSFIFLFLNFYVRTY----KEPKKAKPGKT---ATNGISA--NGV
CPFPKWMHWGVIFYAITFIFLEGNFYYRTY--—-KLPKEPVKNGK—--TANGAVA--NGV
CPFPKWMHWALIVYAITFIILFANFYYRTY--—--NAPKAATKSGKS--LTNGKTS-VNGK
CEFPHWMHYALICYALTFIALFGNFYYQTYRRTPRQPREPKASKA---LSNGVS---NGL
* k% * :* * % % ::*
TNSFSPL-——===———= === ——————— o ENNVKPRKLRK--D
TNSFPSL-———————————————————m ENSVKPRKQRK--D

TNNFAST— === == === === —————mm e ENSVTSRKQRK--D
ISSFSSL-———=———————————m——mm ENNVKPRKQRK--D
TNSFSSL————=————= === —————mm e ENNVKQRKQRK--D
TNSFSSL-————————=—————————mm EDNVKQRKQRQ--N
ANGVTPT-—————==————————m— o E-TITHRKVRV--D
SKAYFTA-——————————————————mm oo ANGVMNKKAQ----
SKAYFST-———=————— == mm— e m e ANGVTSKKAQ-—--
PKAHLIV-——————————————————mm oo ANGMTDKKAQ-—--
PRAHSTA-————————= === —— e m oo ANGVTDKKVQ----
HKNYFAA—————————————m———mmm oo SNGFLSNKKAQ---



Spinocerebellar ataxia 38: structure-function analysis shows ELOVL5 G230V is proteotoxic, conformationally
altered and a mutational hotspot

Ferrero et al.
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