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Figure S1. In situ hybridization analysis of novel vegetally enriched candidate RNAs in X.
laevis. RNA distribution in X. laevis oocytes was detected by in situ hybridization. (A-H) Early
pathway/mitochondrial cloud localization has been detected for srgap, mov10, naté,
BJ625728, EB732697, trib1, sulfl and znf568 in stage I-lll oocytes. (I-N) Late pathway
localization was observed for famé65a, fam109a, farp2, CA97168, NM_001091230 and
check1 transcripts. Stage II-1V oocytes are shown. (O-V) No vegetal enrichment or very weak
expression levels were observed for BI478312, CB205926, snail, arl9, pkp3, AW637570,

ddit4 and lurap1. Stage I-IV oocytes are shown.

Figure S2. Expression and localization of novel animally enriched candidate RNAs in X. laevis.

(A-E) In situ hybridization reveals enrichment of mprip, xkrx, ptpn9, smtnb and anol
transcripts in the animal hemisphere of stage VI X. laevis oocytes. (F-J) No animal enrichment
or very weak expression levels were detected for fam82a2, adpgk, chst10, mcf2l and

BX843759 transcripts.



Scatter plot Animal vs Vegetal

12
|

10

log2(cpm) Vegetal
6
|

q- —
N —
. ¢ X. tropicalis
S X. laevis
| | | | | | |
0 2 4 6 8 10 12
log2(cpm) Animal

Figure S3. Comparison of transcript levels for vegetal and animal halves from X. laevis
(orange) and X. tropicalis (green) oocytes. Expression values correspond to logarithmic,
normalized average read counts (cpm) for each gene from animal and vegetal samples. The
black line denotes identical values for animal and vegetal samples, the red lines denote 2-
fold changes of RNA levels in either animal or vegetal samples. This comparative analysis was

restricted to transcripts identified in both species.
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Figure S4. GO analysis of vegetally enriched transcripts. Enrichment of genes associated with
various biological processes are expressed as -log (P-values) and shown for transcripts with
conserved vegetal enrichment (light green) as well as species-specific vegetal enrichment in
X. laevis (dark green) and X. tropicalis (orange). Biological process functional annotation
terms (BP_FAT) with p-values < 0,05 are listed. Numbers of genes associated with a given
process are indicated. Only transcripts with expression in oocytes from both species were

considered.
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Figure S5. GO analysis of animally enriched transcripts. Enrichment of genes associated with

various biological processes are expressed as -log (P-values) and shown for transcripts with

conserved animal enrichment (purple) as well as species-specific animal enrichment in X.

laevis (blue) and X. tropicalis (mauve). Biological process functional annotation terms

(BP_FAT) with p-values < 0,05 are listed. Numbers of genes associated with a given process

are indicated. Only transcripts with expression in oocytes from both species were

considered.
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Figure S6. Early pathway localization of ppp1r2 3’-UTRs and grip2-LEs after injection into
stage | oocytes from X. laevis and X. tropicalis. (A) Co-injection of Cy3-labelled X. laevis
ppplr2-3’-UTR and Atto633-labelled X./aevis grip2-LE into oocytes from X. laevis and X.
tropicalis. (B) Co-injection of Cy3-labelled X. tropicalis ppp1r2-3’-UTR and Atto633-labelled
X.laevis grip2-LE into oocytes from both species. (C) Injection of Cy3-labelled X. laevis and X.
tropicalis grip2-LEs into stage | oocytes from X. laevis and X. tropicalis. Scale bars
approximate 100 um. Settings of the confocal imaging were adjusted to fit the requirements
for imaging the oocyte in the center of the image. Additional oocytes present in the image
may thus be over- or under exposed or do not represent the appropriate focal plane for

imaging the mitochondrial cloud.

Table S1. Summary of RNA sequencing results for known vegetally localizing mRNAs.

gene symbol gene name L D RNA seq gPCR reference
grip2 glutamate receptor interacting protein 2 XI.64243 8,34 ND Kaneshiro et al., 2007; Tarbashevich et al., 2007
nanosl nanos homolog 1 X1.1145 7,49 ND Mosquera et al., 1993
germes germes X1.7252 6,14 ND Berekelya et al., 2003
wntlib wingless-type MMTV integration site family, member 118 X1.24008 5,56 ND Ku and Melton, 1993;
trim36 tripartite motif containing 36 X1.6926 541 ND Cuykendall and Houston, 2009
o *dazl deleted in azoospermia-like X311 5,07 ND Houston et al., 1998; Sekizaki et al., 2004
= ddx25 DEAD box helicase 25 X1.670 4,94 ND MacArthur et al., 2000
e sybu syntabulin X.8441 4,71 ND Colozza and De Robertis, 2014
§ acsi1 acyl-CoA synthetase long-chain family member 1 x1.7122 4,12 ND King, 1995; Kloc et al,, 2002; Wang et al., 2012
E pgat Primordial germ cell-associated transcript protein X1.38 4,09 ND Hudson and Woodland, 1998
‘% pesks proprotein convertase subtilisin/kexin type & X1.48635 3,99 ND Birsoy et al., 2005
E efnbl ephrin-B1 X1.302 3,30 ND Betley et al., 2002
E otxl orthedenticle homeobox 1 XL.781 317 ND Pannese et al., 2000
§° rtn3 reticulon 3 X1.57382 2,56 ND Cuykendall and Houston, 2010
kif13b kinesin family member 138 XI.55605 2,37 ND Tarbashevich et al., 2011
ctdspl CTD small phosphatase-like X1.18931 2,21 ND ClauRen et al., 2004
plin2 perilipin 2 X1.29614 2,15 ND Chan et al., 1999
rbpms2 RNA binding protein with multiple splicing 2 X449 1,75 ND Zearfoss et al,, 2004
ddx59 dead box polypeptide 59 X1.3767 1,32 ND Kloc and Chan, 2007
exd2 exonuclease 3'-5' domain containing 2 XI.7151 -2,18 ND Cuykendall and Houston, 2010
gdfl growth differentiation factor 1 X1.25780 532 4,49 Weeks and Melton, 1987
dnd1 DND microRNA-mediated repression inhibitor 1 XI.29785 4,33 3,88 Horvay et al., 2006
.E *vegt vegt protein X1.1775 4,22 3,56 Zhang and King, 1996; D'Souza et al., 2003
= spirel spire homolog 1 X1.7501 3,73 ND Le Goff et al., 2006
’i velol velol protein Xl.491 323 ND ClauRen and Pieler, 2004
g biccl bicaudal C homolog 1 X641 2,92 ND Waesseley and De Robertis, 2000
zfp36i2 ZFP36 ring finger protein-like 2 X1.23743 1,84 ND Betley et al., 2002
Idirap1 low density lipoprotein receptor adapter protein 1 XI.8355 0,70 ND Zhou et al., 2004

Relative vegetal enrichment as revealed by RNA sequencing analysis (expressed as log2FC) is
indicated for previously reported vegetally localizing transcripts only. Vegetally enriched
RNAs, for which vegetal cortex localization had been approved by in situ hybridization
analysis, were considered. Documented vegetal enrichment in X. tropicalis oocytes is
indicated by asterisks. Vegetally localizing RNAs are grouped into early or late pathway RNAs
and sorted according to descending enrichment in the vegetal hemisphere of X. laevis
oocytes. The two examples for vegetal enrichment below the threshold of log2FC > 1 (exd2

and IdIrap1) are marked in red.



Table S3. Summary of RNA sequencing results for published, animally enriched mRNAs.

gene symbol  gene name Uni D RNA seq qPCR reference note
tnfaipl tumor necrosis factor, alpha-induced protein 1 X1.24189 -1,89 ND Grant et al., 2014 #
srebf2 sterol regulatory element binding transcription factor 2 X1.78417 -1,48 ND Grant et al., 2014 #
nup93 nucleoporin 93kDa X198 -1,20 ND Hudson et al. 1996 $
aurka aurora kinase A X1.124 -1,17 ND Grant et al., 2014 #
smcr7l Smith-Magenis syndrome chrom. reg., cand. 7-like X1.78192 -1,12 ND Grant et al., 2014 #
atxn? ataxin 7 X1.29665 -1,10 ND Grant et al,, 2014 L]
cl7orf63 chromosome 17 open reading frame 63 X1.54800 -1,01 ND Grant et al., 2014 #
mark3 MAP/microtubule affinity-regulating kinase 3 X1.1967 -0,72 ND Ossipova et al., 2002 #
memé minichromesome maintenance complex compenent € XI1.3661 -0,45 ND Kloc et al., 1991 $
wbp2Znl WBP2 N-terminal like X1.76974 -0,27 ND Grant et al., 2014 #
ddx3x DEAD box helicase 3 X1.60716 0,26 -0,30 Rebagliati et al., 1985; Gururajan et al., 1991
octe0 POU class V protein oct-60 X1.53382 0,25 ND Whitfield et al., 1993 #
phax phosphorylated adaptor for RNA export X.13915 0,22 ND Snedden et al,, 2013
gnbi G-protein beta subunit X1.4840 0,21 ND Devic et al. 1996
dnah9 dynein, axonemal, heavy chain 9 X1.21651 -0,16 ND Vick et al., 2009 #
abi2 abl-interactor 2 X1.956 -0,06 ND Reddy et al., 1992 S
atp5al mitochondrial ATP Synthase subunit X1.8876 -0,05 ND Rebagliati et al., 1985; Weeks and Melton, 1987 S
trim33 tripartite motif containing 33 X1.57890 -0,04 ND Dupont et al., 2005 #
zfandd zinc finger, AN1-type domain 4 X1.865 0,01 0,00 Rebagliati et al., 1985; Linnen et al., 1993 S
pabpel poly(A) binding protein, cytoplasmic 1 X1.35547 0,12 ND Schroeder and Yost, 1996
igf2bp3 insulin-like growth factor 2 mRNA binding protein 3 X1.319 0,14 ND Zhang et al,, 1999
tef7 transcription factor 7 (T-cell specific, HMG-box) X1.3962 0,16 ND Roel et al., 2003 #*
etsl avian erythroblastosis virus E26 oncogene homolog 1 Xl.1148 0,20 ND Meyer et al., 1997
csnk2al casein kinase 2, alpha 1 polypeptide X1.11560 0,24 ND Imbrie et al., 2012
fn1 fibronectin 1 X1.2243 0,73 ND Oberman and Yisraeli, 1995

Relative animal enrichment as revealed by RNA sequencing or gPCR analysis is indicated for
transcripts with animal enrichment published previously. Transcripts, for which differential
localization has been described for the zygote or early embryo, but not for oocytes, are
marked (#). Transcripts for which in situ hybridization data are missing are indicated
(S).Documented animal enrichment in X. tropicalis is indicated by an asterisk (*). RNAs are
sorted by descending enrichment in the animal hemisphere of X. laevis oocytes. Values

above the threshold for animal enrichment of log2FC <- 1 are indicated in red.

Table S9. Quantification of vegetal localization of injected RNA

X. laevis oocytes X. tropicalis oocytes
injected RNA ratio Veg/An SDEV N SEM ratio Veg/An SDEV N SEM
X.I. gdf1 -LE 8,21 3,50 17 0,85 5,40 3,07 24 0,63
X. t. gdf1 -LE 3,07 0,76 8 0,27 4,76 2,44 18 0,57
X.l. grip2 -LE 5,82 1,47 12 0,42 5,52 2,90 15 0,75
X.t. grip2 -LE 7,56 3,13 11 0,94 5,51 2,14 15 0,55
6 -globin 3'-UTR 0,94 0,25 26 0,05 0,79 0,20 22 0,04
X.l.ppp1r2 3'-UTR 12,39 8,84 18 2,08 5,31 2,95 22 0,63
X.t.ppplr2 3'-UTR 1,00 0,38 18 0,09 0,85 0,22 22 0,05
X.l. acp6 5°-UTR 6,95 1,85 18 0,44 4,27 1,42 8 0,50
X.t. acp6 5°-UTR 5,33 1,84 20 0,41 4,08 1,64 13 0,46

Mean pixel intensities at the vegetal cortex and in the animal cytoplasm were quantified and average
Veg/An ratios are listed. SDEV, standard deviation; N, number of images quantified; SEM, standard
error of the mean.



Table $10. Pairwise global alignment analysis of 3’-UTR sequences from selected transcripts with

conserved and species-specific vegetal enrichment.

3°-UTR
biccl
dazl
dndl
gdf1
grip2
nanosl1
pgat
trim36
vegt
velol
average

3°-UTR
arl9
tob2
ppplr2
tmem82
e2f1
krt8
pxk
tmem54
rarresl
itm2a
average

X. laevis
NM_001095090
NM_001088303
BC078132
NM_001095591
NM_001097913
NM_001088034
NM_001087463
NM_001091117
NM_001088196
NM_001089216

X. laevis
NM_001096919
NM_001090713
NM_001097667
NM_001094923
NM_001097139
NM_001087056
NM_001096762
BC058879
NM_001089741
NM_001086092

conserved localization

X. tropicalis
CR855500
NM_203748
NM_001044434
NM_001016819
XM_002938230
NM_203526
XM_002940115
NM_001045780
NM_203527
CU075535

X. tropicalis
NM_001016174
NM_001016213
CU075815
NM_001016278
XM_002932857
NM_001002797
XM_002935048
XM_002940024
NM_001127974
NM_001004833

length
264
1441
824
1373
2498
1001
3741
1717
1284
386

species-specific localization

length
994
1754
1671
731
1276
581
2596
1181
2984
1609

% identity
82,6
46,2
49,4
59,4
83,0
29,3
40,9
70,9
81,8
75,9
61,9

% identity
46,3
79,4
69,6
54,7
38,1
80,4
443
39,6
37,7
21,8
51,2

% gaps
11,0
45,9
38,7
29,3

6,8
65,0
49,6
19,0

7,9
17,9
29,1

% gaps
43,2
11,9
21,5
33,2
53,5
10,5
44,1
51,9
54,5
75,0
39,9

3’-UTRs for pairwise global alighnments were deduced from the indicated nucleotide sequence

accessions.
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