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Supplementary Figure S1. Purification of the complex between human E1 UFD domain and Ubc9.
(a) Size exclusion chromatography profiles of human Ubc9, human E1 UFD domain and the complex
with a buffer containing 100mM NacCl, 20mM Tris 8, 1mM BME. Inset, SDS-PAGE of the peak fractions

(b) Native gel electrophoresis of the complex formation between human UFD domain and human Ubc.
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Supplementary Figure S2. Analysis of pair homology distribution between UFD or
LHEB2 sequences within each phylogenetic group analyzed. (a) Distribution of identity
percentage of UFD (pink boxes) or LHEB2 (yellow boxes) domains between each sequence in
the analyzed group and an outlier sequence (human, in the case of saccharomycetales, and
yeast, in the case of nematoda, arthropoda and chordata). (b) Distribution identity percentage
of UFD (pink boxes) or LHEB2 (yellow boxes) domains between each sequence in the
analyzed group and a sequence from the same group (yeast, in the case of
saccharomycetales, and human, in the case of nematoda, arthropoda and chordata). Center
lines show the medians; box limits indicate the 25th and 75th percentiles as determined by R
software; whiskers extend 1.5 times the interquartile range from the 25th and 75th percentiles,

outliers are represented by dots; data points are plotted as open circles.
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Supplementary Figure S3. Protein sequence alignment of the Sae2 UFD domain
from metazoa and Saccharomycetales. Human Sae2 homolog sequences were
retrieved from EggNOG database. After removal of incomplete sequences or sequences
exceeding in length, 86 sequences were retained. Selected sequences were aligned using
MUSCLE at EMBL-EBI. The sequence alignment fragment corresponding to the LHEB2
domain is enclosed in a red rectangle. Residue shading correspond to 90% (white letter
and dark background), 70% (white letter and gray background), and 50% (black letter and
light gray background) of sequence identity.
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>%9B813.ENSPCAP00000009534
>9598.ENSPTRP00000018512
>10116.ENSRNOP00000028672
>9305.ENSSHAP000000027739
>59729.ENSTGUP0000000920¢
>99883.ENSTNIP00000005165
>8083.ENSXMAP00000016133
>7719.ENSCINP00000030774
>7897.ENSLACP00000007856
>13616.ENSMODP00000014855
>8258.ENSOANP00000015209
>30611.ENSOGAP00000007933
>13735.ENSPSIP00000010107
>31033.ENSTRUP00000016721
>45351 .NEMVEDRAFT v1gl61397-PA
>6085.XP? 002165708
>135651.CBN10217
>623B.CBG13604
>6239.w02a11.4
>281687.CJA09922
>31234.CRE28B085

>6183.Smp 166220  mRNA
>400682.PAC 15728046

Species

Aedes aegypti (yellow fever mosquito), species, mosquitos

Atta cephalotes (Leafcutter ant)

Anopheles gambiae (African malaria mosquito), species, mosguitos
Apis mellifera (honey bee), species, bees

Acyrthosiphon pisum (pea aphid), species, aphids

Culex quinguefasciatus (southern house mosgquito), species, mosquitos
Drosophila grimshawi (species, flies)

Drosophila melanogaster (fruit fly), species, flies

Danaus plexippus (Monarch butterfly)

Drosophila pseudoobscura (species, flies)

Daphnia pulex (common water flea), species, crustaceans

Drosophila virilis (species, flies)

Drosophila willistoni (species, flies)

Drosophila yakuba (species, flies)

Drosophila ananassae (species, flies)

Tribolium castaneum (red flour beetle), species, beetles

Bombyx mori (domestic silkworm), species, moths

Heliconius melpomene

Nasonia vitripennis (jewel wasp), species, wasps &c

Pediculus humanus

Anolis carclinensis (Green anole) (American chamelecon)

Ailuropoda melanoleuca (giant panda), species, carnivores

Bos taurus (cattle), species, even-toed ungulates

Callithrix jacchus (white-tufted-ear marmoset), species, primates
Canis lupus familiaris (dog), subspecies, carnivores

Cavia porcellus (Guinea pig)

Danio rerio (zebrafish), species, bony fishes

Equus caballus (horse), species, odd-toed ungulates

Felis catus (domestic cat), species, carnivores

Gasterosteus aculeatus (three-spined stickleback), species, bony fishes
Gallus gallus (chicken), species, birds

Gadus morhua (Atlantic cod), species, bony fishes

Homo sapiens

Ictidomys tridecemlineatus (thirteen-lined ground squirrel), species, rode
Loxodonta africana (African savanna elephant), species, placentals
Meleagris gallopavo (turkey), species, birds

Myotis lucifugus (little brown bat), species, bats

Myotis lucifugus (little brown bat), species, bats

Macaca mulatta (Rhesus monkey), species, primates

Mus musculus

Mustela putorius furo (domestic ferret), subspecies, carnivores
Nomascus leucogenys ((northern white-cheeked gibbon), species, primates)
Oryctolagus cuniculus (rabbit), species, rabbits & hares

Oryzias latipes (Japanese medaka), species, bony fishes

Orecchromis niloticus (Nile tilapia), species, bony fishes

Procavia capensis (Cape rock hyrax), species, placentals

Pan troglodytes (chimpanzee), species, primates

Rattus norvegicus

Sarcophilus harrisii (Tasmanian devil), species, marsupials
Taeniopygia guttata (zebra finch), species, birds

Tetraodon nigroviridis (spotted green pufferfish), species, bony fishes
Xiphophorus maculatus (southern platyfish), species, bony fishes
Ciona intestinalis ((vase tunicate), species, tunicates)

Latimeria chalumnae (coelacanth), species, coelacanths

Monodelphis domesticus

Ornithorhynchus anatinus (platypus), species, monotremes

Otolemur garnettii (Small-eared galago) (Garnett's greater bushbaby)
Pelodiscus sinensis

Takifugu rubripes (Japanese pufferfish) (Fugu rubripes)

Nematostella vectensis ((starlet sea anemone), species, sea anemones)
Hydra magnipapillata

Caenorhabditis brenneri (Nematode worm)

Caenorhabditis briggsae (nematodes)

Caenorhabditis elegans (roundworm), species, nematodes
Caenorhabditis japonica

Caenorhabditis remanei (Caenorhabditis vulgaris)

Schistosoma mansoni (flatworns)

Amphimedon queenslandica (species, sponges)

Supplementary Table S1. Phylum, symbol, sequence code and species used in the alignment

of the Sae2 UFD domain from metazoa.



