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Appendix Figure S1. Phylogenetic analysis of vertebrate elF4Es. Phylogenetic tree showing 3 major branches that
correspond to 3 eIF4E classes: class I with elF4Ea, eIF4ED, ¢IF4E, ¢IF4E1b and elF4Elc, class II with elF4E2rsland
elF4E2, and class III with eIF4E3. Branches that are supported by an ultrafast bootstrap (UFBoot) value > 95% are
indicated by a grey dot. Branch lengths represent the inferred number of amino acid substitutions per site, and branch labels
are composed of gene name (if available), genus, species, and accession number. Zebrafish genes (black) and human genes

(red) are highlighted in bold.
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Appendix Figure S2. Human eIF4E1B interacts with the eIF4E-binding motifs of human eIF4EBP1 and eIF4ENIF1,
which are conserved across vertebrates.

A Coomassie stained gel of a pulldown assay using Ni?>" beads and bacterial lysates containing His- and MBP-tagged
zebrafish (Danio rerio, Dr) elF4Ea, eIF4E1b and eIF4E3. Inputs corresponding to the soluble fractions of the lysates are
shown on the left; elutions are shown on the right.

B Coomassie stained gel of flow-through fractions from an immunoprecipitation assay using m’G-coated beads and E. coli
lysates containing eIF4Es and eI[F4EBP1.

C-E Amino acid alignments of the eIF4E-binding motifs (4EBMs) of elF4G1 (C), eIF4EBP1 (D) and elF4ENIF1/4E-T
(E) from six vertebrate species. The species abbreviations are shown in C. The canonical YXXXXL® elF4E-binding motif
is indicated (X = any amino acid; ® = hydrophobic residue).

F Human and mouse elF4E1Bs show similar affinities for e[F4E-binding proteins. Representative Coomassie-stained gels
of in vitro pulldown assays with bacteria lysates is shown on the left. Quantification are shown on the right (lines indicate
mean with SD; n = 3 independent experiments; mouse elF4E and e[F4E1B data is also shown in Fig 2D). Statistical analysis
was performed with two-way ANOVA followed by Sidak’s multiple comparisons test (ns: non-significant).

Data information: In 4 and F, predicted molecular weights (in kDa) are: Dr elF4Ea, Dr eIF4E1b, Mm elF4E1B and Hs
elF4E1B = 65; Mm elF4E = 66; Dr elF4E3 = 64; Hs elF4G“EBM] and Hs eIF4ENIF14EBMI = 53: Hs eIF4EBP14EBMl = 52,
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Appendix Figure S3. Interrogating the interaction between eIF4E1b and EIF4NIF1.

A Superimposed structures of mouse ¢IF4E (PDB-5BXV, Sekiyama et al, 2015) and mouse ¢IF4E1B (predicted by
AlphaFold, AF). RMSD = root-mean-square deviation.

B Representative Coomassie-stained gels from pulldown assays with mouse eI[F4E1B mutants. Quantifications are shown
in Fig 3D. Predicted molecular weights (in kDa) are: Mm eIF4E1B, Mm elF4EN-eIF4E1BC and Mm elFAE1BN-eIF4EC =
65; Mm eIFAE = 66; Hs eIFAGHEBM] and Hy eIF4ENIF1HEBM] = 53 Hg e[F4EBP1MEBMl = 52 AEBM = elF4E-binding motif.
C Structural representation of Drosophila melanogaster (Dm) eIF4E in complex with 4E-T (PDB-4UED9, Peter et al, 2015).
The nitrogen of Lys113 of Dm eIlF4E (corresponding to Lys108 of mouse eI[F4E1B) forms a main-chain contact (dashed
line) with the carbonyl oxygen of Gly40 of Dm 4E-T. In contrast, Lys108 of mouse eIF4E1B is predicted to interact with
Asp62 of eIF4ENIF1 in AF. An alignment of Dm 4E-T and Hs eIFAENIF1 binding motifs is shown on the bottom right: *
= identical residues; : = similar residues; red: acid; blue: basic; bold: interacting with Lys113 or Lys108 of Dm eIF4E or
Mm eIF4E1B, respectively.

D Confocal microscopy images of 1k-cell embryos transiently expressing eIF4E 1b mutant proteins from mRNAs injected
at the 1-cell stage. Nuclei were labeled with H2B-RFP mRNA. Quantification of the number of GFP-positive foci is shown
in Fig 3H. Scale bars = 10 pm.
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Appendix Figure S4. Transcriptomic analyses of eif4elb mutant and wild-type gonads.

A RNA-seq reads for the eif4elb transcript in eif4elb mutant and wild-type gonads isolated from juvenile fish with high
expression of ziwi:GFP.

B GO term analysis of up- (top, in red) and down-regulated (bottom, in blue) mRNAS in eif4elb mutant gonads with high
ziwi: GFP expression. GO terms that are also enriched in the eIF4E1b RIP are highlighted in bold.

C Sequencing reads for 6 histone mRNAs in eif4elb mutant and wild-type gonads isolated from juvenile fish with a high
expression of ziwi:GFP.

D Venn diagram showing the overlap between mRNAs down- or up-regulated in eif4e/b mutant gonads with mRNAs
enriched in the eI[F4E1b RIP at 1.25 hours post fertilization.

E Histone mRNA abundance (in transcripts per million, TPM) during the first four hours post fertilization according to
published rRNA-depleted RNA-seq data (Cabrera-Quio et al, 2021).

F RNA-seq reads for cell adhesion molecule mRNAs, such as cdh?2 (top) and cd44a (bottom), in eif4elb mutant and wild-
type gonads of juvenile fish with high ziwi:GFP expression.



Appendix

[0}
) @
sl Q8 o o & N =~ =
o Z @ 2 LK o S F e 3 ©
> o) 3 w =S g v S
o 2 @ 9 m m 5333 95 =< S L
[} Y = =4 o o o 5 2 2 g 2 S >
9% A5 12 .528888s30388588 $
= AR 5 = ° g [ S IS 5
%5%035008252388838527%55, ¢
% 28 -8 L 23R s RRSFFSsSS £
o % SBR 8L 2582838333:35582888
0% 0 w325 352282388338¢s88s858¥ 5
% 5299922253833 0888 258 858828 S
2, 2 5 05 38 3230 0282385238070 gs4dd¢ N
%t B 82358950 e lEBBE IS 5SS, IS S
2 c2% % 2 .2 .8 2R388 3 S 3 S &
< % 2% %%%2032 2575335378838 883885L8L 82 ¢ ¢
% % > % % ® g L3258 gngELLE WQOQQawé\\a()@
@y%m 0% 228 0223 2223050823558, 85§88dNeI N T & ¥ & N}
RSN LARA LA NS L L T TR >
2 B d % %8 % 3252825088882 888 50 RS TT S ISP X
2% 0 %% 28%2%22202%001 BESEA T r SLESTLL 7578 &
% 0% s 0 %855 0000058858008 5 SN e eSS S S AT "
o et % 2, %% % s %5 5082800108388 80 8 IS RES SIS TS
G, 6 B, % % %% 505255558088 CO0RZEEIILTSs ISP g 8858 & P
% & G 1, %, . 22 20 %7 %o L3 L0 8& o Lo U S
R NN AR ) & SFSF o O & @ o
7. T, B &, S, % $§e8 ¢ O @
g, e, 4 5 P
" R & &
4 Bor,, Yoy s &R
I, W, s, c‘%’soo &P &@\éa ot
ey, 0¥ O
i 3 Fry ey My, W N
Wy S, S & o W
‘709%%/;%’” s, 5, 1§°\Q ° ‘&\ngo&
% 1, e, 2 ST
5, Cos Ty, ¥ oW o
e, WS
7S¢
Y,
Capr, 6
5 S
L0cy,,,  ORary S Heloy, a6t
71006, c 7650, N el " a2
Ctr5g, 14;335‘051,,85 w;éne//a[e/:h T7P)(S7 ot “Stus s
inice Ry, 423 ontro\
051457, "9aris ,:JTHBBAAQ BSFLZ:‘ S“onm“’;wu\aﬂ 87 AXUUS
6 S
823514 F’eacu,ssca"“’a’fss’;p ASe oI ote on ‘\ naerens BISAN
\/
Loc1o: APPUDRAFT 231617 Daphnia pulex g {?30115215315 chpu:l::agvirginioa AOABBECSG2
9477782 Branchi ; HCx7 111121263 CrassO"
liostoma belcherj AOA6P4ZDF4 léi‘;TEDRAFT 222296 Capitella teleta RTTTFS
Petromyzon marinus S4RMT7 20199970 Helobdella robusta TIETSO
o Af)A:(:J;PBLM‘ 20195347 Helobdella robusta T1EFJ5
eif4e2rs1 Danio rerio LOC109485414 Branchi i
00 21617 Acpenser uthenus AOA% AS;J:;:; £0D39 12641 con hiostoma belcheri AOABP5AE13
E jcalis eif: 'Ser ruthenus
eifae2 Xenopus "°§‘00A412FCN6 E’,;:g’faﬂominchus mili /gL 70, fonsauies
2 Liparis tanak? A1L200 eifde 0 sapi N
EIFAE erio 1b P
10 Danio 721523 Cion., ; ns ANy,
eifde? oo PO 605712 ei’fonal Stina ”%cal,s,.—?B X2
ouipet® P ons OF et Sle1p 7845 9
oo P pons® 0 oMy, i
EIFAE “np\c’f:; m“\"\';pmﬁ 06‘703,82”’ inys s: Qopyy 0
e x : 2 AT e oo oo, f ”5502 C"”Om/,,Rs ’
. 05 & el 'Ch
cone “Be<e oV o7, Pans . Peng, mili:
I ot a(\P‘ahg\b € 0a, ey gy, Vo,
\_00\0\ 1““’“09 &S g f\"‘“hpﬁ" e 740 e, 364‘744 s g %
3" 10! 90 o, S 22, s
g 0 690 b B 0 Cap, 10 By, <ICog U,
FOOT e 8 et b Ps .~ 34, 8 /5;
RN PAIPA Yoy, Y00 iy, 6,
@ e%°«\«@v¢‘\\ p oo 7%/’0%"’799:0’%//& P)Ch"-‘/;,/ 7
28 §o° o . Qg S D I,
AR e 75 6, %, Py, Ry 04
o0 o S o0 g, ey, ), 2
LN 0, %o, "y s " by, "
SRR S 2y Y, 06 S A, W,
o S
& 250 0 6 0 g s 5
(&) .
& o **‘60@\ "°of"4)e”%e
2l N 2
0005 \,@,u A & ,p'?’% o9 . "4‘@0&‘9@
> NPy B2 % e,
R4 Kiad SRS 03%%°% > % 9, 04
& L 5 9 & IS <IN 21259597 Q ° 9 b, Xy o
S S EECF S T IT I ES 0o - rrorsBR2RF 022D 5% % %% % b, %
N oS S T S S TS Y e ERBREE829283%5299 %% 9.5 % 4, %, B
§ NI 3 SS 6580388322820 323358°.22329% 2% 2 % 2% o b % % &
© NP T LT TR 2030388235052 293225200% %% 5% % 9 % % %
o N S A NIt YR Uk R, B
F ST TSI TSR e Es3888288980598%3%%5%55% 2%,% 2%
S POl 3 § 0855883533332 7838038238%2%3%% ob 2 %
r s 2 S o 2 g g 33152292370 %% 7 % = DS 2
& P & o § 2098555295955 38883Z20%32F° 2 o % & %
> Y F FFIT S5 L8§=2¢9 g 2258z 25 2 > % % % JECY
& TS ¥FES SXS6958285828B52335332222%% %% 2
S &Sy S S0P S5 8850238885224 2%2% 0%
) R SIS ¥FH oIS § 3532382223228 2%2%
& & CFIIrS3s85385£38:85332533%3338%%%Y %
& P VoG55 05885888 3IBES 08 2 ° 2 el
N ) & @ oS58 32 £~ 259222235 0% ) =
< 9 8825 F8<S 7B of 3= © 2
& S §8528E82%28333332p 2
& @ 8ssfsgz8%¢ ©8 R3S Y b3
T 338582882 ERS-Y
o f P8 Fc &2 g 3 o
s . 3 3385c- g8 ¢ 2
substitutions/site: 1 F———— g =8 gg=?® B
Q -
o
S

Appendix Figure S5. Phylogenetic analysis of eIF4E proteins in eukaryotes. Phylogenetic tree of e[F4E proteins from
different species, including protists, fungi, plants, and animals (invertebrates and vertebrates). Grey dots indicate branches
that are supported by an ultrafast bootstrap (UFBoot) value > 95%. Branch lengths represent the inferred number of amino
acid substitutions per site. Labels consist of gene name (if available), genus, species, and accession number. eIF4E proteins
from specific organisms are highlighted in bold: zebrafish (black), human (red), Drosophila melanogaster (blue),

Caenorhabditis elegans (goldenrod), and Arabidopsis thaliana (green).
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Appendix Table S1. List of primers used for RT-qPCR or RT-PCR in this study. Genes dysregulated in e/F4E1b or

elF4E[c overexpressing (OE) embryos are highlighted in violet (down) or blue (up).

gPCR in eIF4Elc OE embryos

Name Sequence
si:ch211-226h8.4-F TGTGTTCTCTGATCCCTGTTATG
si:ch211-226h8.4-R GAGACGCTGGCAGAGAAAT
zgc:112146-F GCAACACTCGACACAAGAGA

zgc:112146-R

TTCCAGTGTAGTCCACAAATCC

gcdhb-F CCCGTTTGGGTGTCTGAATAA
gcdhb-R GTCCAGTGTGTACTGTCTTGTG
commd3-F AAGTGTCGAGAGAGCAACAC
commd3-R ACAACCACAGCACCAGATAATA
aldh9alb-F CAAGGACAGGTGTGCAGTAA
aldh9alb-R GAGGGTCTCCAATGCTGATAG
man2b2-F GGGCCGATTTCAGACAACTA
man2b2-R TCCTGGCACAATCTCCATAAC

si:ch73-36611.5-F

TCCACCAAGTTTGAGAAGAGATT

si:ch73-36611.5-R

CAGTGATCCTTGAGGCTGATATT

gPCR in eIF4Elb OE embryos

zgc:103559-F

CCTCATGTAACCGATGCTGAT

zgc:103559-R

GGATGCGAGAGTTCTTGTTCT

scp2b-F GGAGGAGTCAGTCAGGAAGAA
scp2b-R CCGTATTACACAGAGGCTGAAC
£132c03-F CCCACTGCTATTCACCAAACT
£132c03-R CGACACAAGGATCAGAGAACAC

zgc:85777-F

TGAGCTGCAGATGGAGATTG

zgc:85777-R

GCCAACTTCGTCACATCATTTC

zp3-F GCCAATGGATGGTTTGCTAATG
zp3-R CTTCCCACTGAATGCCTCTAAA
zp3.2-F TGGTGTTGAAGGCCAACTTA
zp3.2-R GATTCCTTTGCGCGTCTTTG
zgc:152936-F GCTATGTACCAGCCACCAAT
zgc:152936-R ACGCCTGCAGCAGTATTT
aldh9alb-F CAAGGACAGGTGTGCAGTAA
aldh9alb-R GAGGGTCTCCAATGCTGATAG
neu3.2-F CTGCCATCCAGCCGATAAA
neu3.2-R GACCCTCATGCAGAATCACA
clpb-F TCGATGATGTGCAGAAGAGTG
clpb-R AACTCGTCCCGTCTGAAATG
gchfr-F CCTGTGAATGCAGACAGGTAA
gchfr-R GCACACGTTTGGAAATTCTCTT

zgc:101569-F

GGCTCTTGAACTCGCAGAA

zgc:101569-R

GTTGAAGGAGGTGGAGTCAAA

Tethering

actb2-F ATCAGGGTGTCATGGTTGGT
actb2-R CACGCAGCTCGTTGTAGAAG
sfGFP F GACAACCCTGACATACGGAG
sfGFP R TTCCGTCATCCTTGAAGCTG




