Supplementary Materials

PABP binding region

a Hsap_PABP MAAS-AKKKNKKGKTISLTDFLAEDGGTGGG:
Ocun_PABP MAAS-AKKKNKKGKTISLTDFLAEDGGTGGG-~~

STYVSKPVSWADETD
~-STYVPKPVSWADETD

Ggal_PABP MAASAAKKKNKKGKTLTLTDFLAEDGGSGAP: TYIPKPVSWADETD
Xtro_PABP MAAS-AKKKNKKGKTLTLTDFLADI TYAPKPVNWADETD
Pliv_PABP MAASGKKKGKKKGKTLNLNEFLSTGDSAPAPA TSFVYSSKSSWADEAA
Sgra_PABP MAASGKKKGKKKGKTLNLNEFLSTGDNTPAP: ---GTSFVYSSKSSWADEAA
Spur_PABP MAASGKKKGKKKGKTLNLNEFLSTGDNSPAP--~ --GTSFVFASKSSWAEESE
Lvar_PABP MAASGKKKGKKKGKTLNLNEFLSTGDNTPAP--~ --GTSFVYSSKSSWADEAA

RRM
b Hsap_RRM TAFLGNLPYDVTEESIKEFFRG--LNISAVRLPREPSNPERLKGFGYAEFEDLDSLLSALSLNEESLGNRRIRVD
Ocun_RRM TAFLGNLPYDVTEDSIKEFFRG--LNISAVRLPREPSNPERLKGFGYAEFEDLDSLLSALSLNEESLGNRRIRVD
Ggal_RRM TAFLGNLPYDVTEDSIKDFFRG--LNISAVRLPREPTNPERLKGFGYAEFEDIDSLFQALSLNEESLGNRRIRVD
Xtro_RRM TAFLGNLPYDVTEESIQKFFRG--LNISAVRLPREPSNPERLKGFGYAEFDDLDSLLRALSLNEESLGNRRIRVD
Pliv_RRM TIYLGNLPFDCATEDIKKFLSAANCNVSDVRLPTE-GDSSRPKGFGYAEVDDMDSLYKALSLNNTQLQOSRRIRVD
Sgra_RRM TIYLGNLPFDCATEDIKKFLSGANCNVSDVRLPTE-GDTQRPKGFGYAEVDDMESLYKALSLNNAQLKSRRIRVD
Spur_RRM TIYLGNLPFDCETDDIEKFLVAATCNVSDVRLPTE-GDSARPKGFGYAEVEDMDSLYKALALNNTQLKNRRIRVD
Lvar_RRM TIYLGNLPFDCATEDIKKFLNGANCNVSDVRLPTE-GDTQRLKGFGYAEVDDMESLYKALSLNNAQLKSRRIRVD

Vertebrate DRYG
(: Hsap_DRYG DWRARP-ATDSFDDYPPRRGDDSFGDKYR-DRYDSDRYRDGYRDGYRDGPRRDMDR~---YGGRDRYDDRGSRDYD
Ocun_DRYG DWRARP-ATDSFDDYPPRRGDDSFGDKYR-DRYDSDRYRDGYRD—----GPRRDMDR---YGGRDRYDDRGSRDYD
Ggal_DRYG DWRARPAASDSFDDFPPRRGDDAFGDRYR-DRYD=—~~~| DRYRD----GPRRDMDRG--FGGRDRYDDR-SRDYD
Xtro_DRYG DWRARP-STDSFDDYPPRRGDDSQGDRYRSDRYES----DRYRD----GPRRDGDRYERDRGRDRYDDRNRSDYD

Hsap_DRYG RGYDSRIGSGRRAFGSGYRRDDDYRGGG---DRYEDRYD-RRDDR--SWSSRDDYSRDDYRRDDR-GPPQRPKLN
Ocun_DRYG RGYDSRLGSGRRAFGSGYRRDDDYRGGG---DRYEDRYD-RRDDR--PWGSRDDYSRDDYRREDR-GPPQRPKLN
Ggal_DRYG RGYNSRIGSGRRAFGSGYRRDDDFRGGS---DRYEERYE-RRDDRMERWGGRDDYGRDDFRREER-GPTQRPKLN
Xtro_DRYG RGYDSR--GGRRAFGSGYRRDDDYRGGGGGGDRYGDRYEERREDR---SDRWNGYSRNEERREERAGPTQRPKLN

Echinoid DRYG

Pliv_DRYG DWRRGGDNAMRGGDRGGDRYGDRGGDRYGDRGGDRGGDRYGGPPKPSESDRDRWRDRPNADNQ-—-————~ DRGSY
Sgra_DRYG DWRRS-DNSNR WNQGGDRYGS~~SNR PSGPSESDRDRWRDRGSSENTDRGGG-YGSRGY
Spur_DRYG DWRRG-ADTNRGGGGE----WNQGGQERGQ-GGDR----YGSSSKPSESDRDRWRDRGGTDTPDRGGGSFGNRGY
Lvar_DRYG DWRRS-I WNQGGDRYGS—--SNR. PSVPSESDRDRWRDRGSSI GSRGY

Pliv_DRYG GGDRGYNRDRGGGGG---FERNYDRDRGGG FERNYDRDRGGSEGGRGFGREWDRDRGGGG-GGGGFSRG--D

Sgra_DRYG EGDRGYNRDRG ERNYD: G FERNYDRDRGG: FGKEWL SGGYSRGGGSQ---D
Spur_DRYG DGDRGFSRI GC ERNYDRGGGGGGGGYERNYDRDRGGD GGFGREWNRDRGGGG-GGVG

Lvar_DRYG EGDRSYNRDRGGG----- YERNYDRG-GVGGGGFERNYDRDRGG==~~~ GFGKEWDRGGGSGGYSRGGGSQQ~--D
Pliv_DRYG RGPDRGYDRG---GPDRGG-PDRGYDR----GGPDSGYDRGG----- PERGGYDRGPPERGGYDRGGPDRGSGYG
Sgra_DRYG YGSDRRNDRGPDRGYNRGG-PDRGFER -GGPDRGFERGG—-~-~~- PDRG-FERGGPDRGGMDRG-FERG-GYG
Spur_DRYG GGYDRRSDRGPE-RFDRGGGPDRGYDR----GGPDRGYERGG-=—-~- PERG---~-G-PDRGGPDRG~==~~~ GYG

Lvar_DRYG YGSDRRNDRGPDRGYNRGGGPDRGYDRGYDRGGPDSSYGRGGGPDRGPDRG-YERGGPDRGGMDRG-YERG-GYG

Pliv_DRYG PGRGGYD-KDDGRDDWRRSD--EGGPARRAGEDDYRPADK----EPPRERKKL
Sgra_DRYG QGRGGYD-RDEERDQWRKND--GSGPARR-DENDFGPPER----EAPRERKKL
Spur_DRYG QSRGGYDNKDEGRDDWRKSEEGAPAPARRGGDEDYAPASERGPGEPPRERKKL
Lvar_ DRYG PGRGGYD-RDEERDQWRRND--SSGPARRGDENDYGPPER----ETPRERKKL

Vertebrate ARM
(’ Hsap_ARM VDTAAREREVEERLQKEQEKLQ-RQLDEPK-~-~LERRPRERHPSWRSEETQERERSRTGSE
Ocun_ARM VDTAAREREVEERLQKEQEKLQ-RQLDEPK~-~-~-LERRPRERHPSWRSEETQERERSRTGSE
Ggal_ARM VDTAAREREVEERLQKEQEKLQ-RQLEDDK--RLERRPRERYPSSRSEDNP--ERSRTGSE
Xtro_ARM VDTAAREREVEERLQKEQEKMQQRQLEDDRPRQIERKPRERHPSWRSDENQ--ERSRTGSE
RXRXXS RXRXXS
Echinoid ARM
PliV_ARM VDTAAKEREIAERLEREKRQNEDLKQTQNIEKEPPRKEVPEHTSARVRRDSERSEGRESRTRHSSS
Sgra_ARM VDTAAKEREVAERLEREKRQFEQHKQT-NLEKEVPRKDGPEHTTARVRRDSERSEGREGRTRHSSS
Spur_ARM VDTATKEREIAERLEREKRQYEQQRVTQNMEKDISRKEGPEHTNARVRRDSERSEGREGRTRHSSS
Lvar_ARM VDTAAREREIAERLEREKRQFEQQKHTQNLDKEVPRKDGPEHTTARVRRDSERSEGREGRTRHSSS
RXRXXS RXRXXS

Figure S1. The sea urchin elF4B homologs present four conserved domains. (a,d) Clustal-W se-
quence alignments corresponding to the main functional domains of eIF4B in different vertebrate
and echinoid species. Invariant amino acids appear in a red font. (a) The N-terminus of eIF4B con-
tains a thoroughly conserved PABP binding region (green box). (b) Alignment of the region corre-
sponding to the RRM motif. (c) The region containing the DRYG muotif (lilac box) is poorly con-
served at the sequence level but is rich in D, R, Y and G residues in both clades. These amino acids
are marked with a dark hue when fully conserved. (d) Region corresponding to the Arginine Rich
Motif (ARM). The sequence of this motif differs in the two clades analyzed, but it contains multi-
ple conserved arginine residues marked with blue boxes. Two conserved serine residues (5*° and
52 in the human sequence) are also marked with a blue font. These serine residues are phosphor-
ylated in the human protein and are part of a consensus Akt kinase recognition motif (RxRxxS,
where x represents any amino acid). Consensus motifs are marked with orange boxes. Hsap: Homo
sapiens; Ocun: Oryctolagus cuniculus; Ggal: Gallus gallus; Xtro: Xenopus tropicalis; Pliv: Paracentrotus
lividus; Sgra: Sphaerechinus granularis; Spur: Strongylocentrotus purpuratus; Lvar: Lytechinus varie-
gatus. Sequence identifiers: Hsap, NP_001408.2; Ocun, XP_002711054.1; Ggal, XP_025001367.1;
Xtro, XP_012812217.1; Pliv, GEDS01037963.1; Sgra, GAVR01006947.1 and GAVR01069715.1; Spur,
XP_787362.3; Lvar, XP_041458830.1.
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Figure S2. Injection of Mo-PleIF4B delays cell division in P. lividus early embryos in a dose-de-
pendent way. (a) Graph showing the cell division kinetics observed in a single representative ex-
periment in which we compare the development of embryos injected with different amounts of
Mo-PlelF4B. (b,c) Graphs representing the time delay (min) observed at the first (b) or second
cleavage (c) with respect to the values obtained in the Mo-CTL (666 uM) injected embryos used as
reference. In all injection solutions, Mo-CTL was added to reach a constant concentration of 666
puM. Time values correspond to 50% cleavage completion, and positive delays indicate that the
embryos develop at a slower pace than the reference population. For each condition, 100 eggs
were injected, fertilized and monitored throughout early development. Error bars represent the
SEM of three independent experiments. (t-test: * p-value < 0.05; ** p-value < 0.01).
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Figure S3. Injection of Mo-elF4B impairs the translation of a heterologous mRNA reporter in sea
urchin embryos. The bars of the histogram show the Firefly Luciferase signal detected in embryos
co-injected with Firefly Luciferase mRNA (100 ng/uL) and either Mo-PlelF4B or Mo-CTL, both at
333 uM. Firefly luciferase signal was measured 4 h post-fertilization and values were normalized
against those found in the Mo-CTL condition. Error bars represent SEM for experiments per-
formed in triplicate using two independent females. In each experiment, thirty eggs were mi-
croinjected for each condition. (t-test: * p-value < 0.05).



Table S1. List of morpholinos used in this study.

Name Sequence
Mo-CTL CTCTCCGACAGGTGTTTTGTGACCT
Mo-PlelF4B CTTACCAGAGGCCGC[CAT]GTTGATA
Mo-SgelF4B CTTTCCAGAGGCCGC[CAT]|GTTGATA
MisMo-elF4B ! CTTACGACACGCCCC[CAT]CTTGATA

Sequences are given in 5'-3' direction. Targeted AUG appears in brackets. ! Introduced changes
result in 5 mismatches with the P. lividus sequence.



