Additional Data

Figure S1

INPUT SECISearch COVE Pairs

EST 19,087M — 194K [— 28,220 > 1048

WGS | 84,251M —{ 7,599K —{ 915,130 [~ 14,096 45

NR 20,101M — 86K [— 9,887 [~ 41

Figure S1. A search for sequences containing two SECIS elements specifically identifies
SelP sequences. Statistics of the searches of EST, WGS and NR databases for dual vicinal
SECIS elements is shown. Query sequence size ("INPUT") and the number of SECIS
candidates in each step ("SECISearch", "COVE", "Pairs") are shown in green boxes. A final
number of identified sequences is shown in an orange box, including 43 SelP sequences. Two
false positives were also detected in the EST dataset (see text for details).
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D.rerio 334 \El-—————————————- ELSQPT PAGDATEGERKK-————
C.carpio 244 ELSQKT, PAGDASBVEBKEK—————
I.punctatus 346 QPAQPI PAGISQEEBQOVI—————
T.nigroviridis 348 00POPAPEANP OGN -BGHEQV-———--
T.rubripes 355 7 QOPQPAQ POGVN-BIGBEQV—————
G.aculeatus 354 QQPEPAP AAGVS-BIGEEQL—————
S.salar 356 y; QQOPPPV. PLVES-BIGBGQL—————
O.mykiss 246 QOPQPVI PLGVESBGEGLL-————
Haplochromis Sp. = @ ——— e
.latipes 358 orPoPAQEABAPCRASEABEQL—-——-
.heteroclitus 299 : QQPQPAQ PPGVGSMAMEQL—————
.tropicalis_Cys 224 PHSE-EHPINEHKRQENOQNNHPRNL IKNGKQN——————————————————————
.tropicalis 350 7 KELBRFLM
.laevis 345 7 KELBRFLM

.mexicanum 315 QVLTN—-——

.sapiens 341 V- —————0Is00LIE=ASA SHREBKNOMKKBEBP SN—————
.troglodytes 341 AYelemnr ==y - — ——— —— 0TI SQOQLIEIASTSHEBKNOMNKKBENPSN—————
.pygmaeus 341 pelemnatr —==ri-——————QISOOLTIIENIASTSEREBKNOMNKKBEBPSN—————
.mulatta 342 |f{elolall 2NN - — — ——— - QT SQQOL VTV S TNERBK SKINKKBEBS SN—————
.fascicularis 341 V- - — ———— 0T SQOLVEIRHVS TNURBK SKNK KBEBS SN——— ——
.europaeus 203 SENDKIGMBEBPSH-————
.belangeri 166 KONKKMNEEBRKBL SN-—————
.africana CRACHNT SCO ' REEPPAA 1 S SHKNKINEMBKBPSN— ————
telfairi 280 HSUOENAE |51, P ————— SHXKNTNEKBKBP SN—————
.lucifugus 194 INSEeUIRE 1=V - — — —— ——— SHKTEMEMBOBPSN— ————
.familiaris 353 vw - —————— SHKYKTKMBKBLTY-—————
.araneus 292 SHKNOMEMBKBPAN - ————
.lateralis 320 yw - —————— SHKNKINKKBKBHSN-—————
.tridecemlineatus 301 BS{SOEINY |V —————— SHKNKINKKBKBHSN - ————
.cuniculus 343 yw - —————— SENNLINKKBKBP SN—————
.aries 326 |HSJUOEIA Q2N — — — ——— SHKNKINKMBKBPSN— ————
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.porcellus 2717 S

.domestica 359 K KNN‘G

.anatinus 350 KEENTIG

.gallus 348 OBQEREGN|

erinacea

.acanthias = 00 oo
.floridae 219 BKSEGO————————————
.porcinus 203 PlIHPRHNGV —————— ==
.microplus 215 PY@R----QAPS@-——————————— EELGAACGSH-Po------—--—---—--—--—-
.gigas 230 SRERROMSNIVETQOKSVPS——————————— -
.irradians 288 RF AESEI ——————————————————————————————————————————————

Figure S2. Multiple sequence alignment of Selenoprotein P sequences. Cysteine residues
are highlighted in blue, and selenocysteine residues in red. Sequences with the following
accession numbers were used generate the alignment:

H. sapiens (NP_001087195.1), P. pygmaeus (CAH91791.1), D. rerio (AAG53688.1), B.
taurus (BAA84781.1), R. norvegicus (NP_062065.2), M. musculus (NP_033181.3), C.
familiaris (XM_862927.1), G. gallus (NP_001026780.2), M. domestica (AAFR03031319.1), P.
troglodytes (XM_530812.2), S. scrofa (AJ945481.1, DB795066.1), M. mulatta
(XM_001087397.1), M. fascicularis (AB169844.1), O. aries (CO202513.1, CN823413.1), O.
cuniculus (DN889827.1, EC620121.1 ), C. hircus (AAF67201.1), O. anatinus (XR_036552.1,
XM_001519849.1 ), X. tropicalis (BCO084988.1), X. tropicalis Cys homolog



(NM_001006907.1), X. laevis (BC128687.1), S. lateralis (CO739434.1), S. tridecemlineatus
(ES429752.1, ES430681.1), T. nigroviridis (CR655078.2), G. aculeatus (BT027180.1 ), S.
salar (DW536174.1, CA045197.1), B. microplus (CV452517.1), A. mexicanum (CN034653.1,
C0O790560.1), O. latipes (BJ910837.1, BJ734131.1), O. mykiss (CX255200.1, CA375171.1), C.
carpio (CA966337.2, CF662894.2), T. belangeri (AAPY01533128.1, AAPY01533129.1), E.
europaeus (AANNO01197889.1), M. lucifugus (AAPE01210967.1, AAPEO01518317.1), E.
telfairi  (AAIY01264272.1, AAIY01707893.1), L. africana (AAGU01358562.1,
AAGUO01358563.1), C. porcellus (AAKN01329275.1, AAKNO01257578.1, AAKNO1257577.1),
S. araneus (AALTO01420282.1, AALTO01420283.1), F. heteroclitus (CN981462.1,
CN980688.1), L. erinacea (CO051159.1), O. porcinus porcinus (CB722105.1), T. rubripes
(CAABO01001108.1), I. punctatus (EE993430.2, CK420078.1), A. irradians (CK484474.1), C.
gigas (AJ565579.1), B. floridae (BI386612.1).
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Figure S3
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Figure S3. Partial alignment of fish and mammalian SelP sequences. Sec residues are
highlighted in red and Cys residues in blue. Loss of Sec is shown by a box.
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Figure S4
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Figure S4. A plot of selenoproteome size versus Sec content of SelPs. A 2D-representation
of the relationship between the number of Sec residues in SelPs and selenoproteome size in
vertebrates is shown. The data for aquatic vertebrates (including fish and amphibians) are
shown in blue, and terrestrial (mammals and birds) in brown. Open squires and circles
correspond to genomes with 1.7x-2.3x coverage, and filled to genomes with 5x-9x coverage.
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Figure S5

A. Selenocysteine loss in primates
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B. Selenocysteine loss in fish
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C. Selenocysteine switch in Xenopus
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Figure S5. Recent Sec/Cys conversions in closely related species. A. Sec loss in primates.
Partial amino acid sequence alignment is shown, with Sec residues highlighted in red and Cys
residues in blue. Loss of Sec is indicated by a box. B. Selenocysteine loss in fish. Partial
amino acid sequence alignment is shown. Sec and Cys residues are highlighted in red and blue,
respectively. Box indicates the loss of Sec. C. Sec switch in Xenopus. Partial amino acid
sequence alignment is shown, with Sec highlighted in red and Cys in blue. The number of Sec
and Cys residues is the same in SelPs from both Xenopus species, but the locations of the two
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indicated Sec residues are different, as shown by boxes.
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Figure S6
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Figure S6. Evolution of new Sec residues by C-terminal extension. Xenopus SelP is
extended at the C-terminus as shown here by partial alignment of C-terminal sequences of
SelPs from indicated organisms. Sec residues are highlighted in red, and Cys residues in blue.
The new Sec in Xenopus SelP corresponds to stop codons in most other vertebrate SelPs.

14



Figure S7
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Figure S7. In silico expression profile of SelP based on abundance of SelP ESTs.
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Expression levels in kidney and liver for SelPs from different organisms are shown in

transcripts per million. UniGene's EST ProfileViewer was used in this analysis.



Figure S8
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Figure S8. Correlation between Cys and Sec content of SelPs. A 2D-representation of Cys
and Sec distribution in SelPs from different organisms is shown. Star symbols indicate that
sequences used in analysis are incomplete, and the real number of Sec or Cys residues most
likely is higher. Blue area highlights aquatic organisms and brown terrestrial SelP sequences
containing a C-terminal Se transport domain. The data points outside of these areas show
single-Sec SelPbs that lack the C-terminal Se transport domain.
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