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Extended Data Fig. 11

Extended Data Fig. 11 Distribution of Smaug and ME31B

a, Stage-2 (top) and stage-4 (bottom) embryos expressing Vasa-mApple and Smaug-GFP,
showing the morphology and distribution of Smaug (green) in soma and germplasm. In the soma,
Smaug forms heterogeneous puncta. In germplasm, Smaug is enriched in germ granules
(magenta). Scale bar 20 pm.

b, Stage-2 (top) and stage-4 (bottom) embryos expressing Vasa-mApple and ME31B-GFP,
showing the distribution of ME31B (green). At stage 2, ME31B is homogeneously distributed
throughout the embryo. At stage 4 and later, ME31B forms large and heterogeneous clusters in
the soma and forms small clusters associated with germ granules (magenta) in pole cells, as
shown in the zoomed image of the outlined area. Scale bar: top 20 um, bottom 10 pum, zoomed-
in image 5 pm.
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Extended Data Fig. 12
a

Stage 2 embryo

Stage 4 embryo

Stage 2 embryo

Stage 4 embryo

Stage 2 embryo

Stage 4 embryo

Extended Data Fig. 12 Distribution of Cup, CCR4, and NOT3
a, Embryos expressing Cup-YFP (green) and Vasa-mCherry (magenta).
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b, Embryos expressing Vasa-mApple (magenta) stained with anti-CCR4 antibody (green).
¢, Embryos expressing Vasa-mApple (magenta) stained with anti-NOT3 antibody (green).

Stage-2 embryos are shown on the top and stage-4 embryos are shown at the bottom. Scale bar
20 pm.
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Extended Data Fig. 13
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Extended Data Fig. 13 Characterization of Oskar-NQmut

a, Sequence features of short Oskar protein. (Top to bottom) The first track shows the domain
structure of Oskar. The second track shows the distribution of Asparagine (N) and Glutamine (Q)
residues in the Oskar of Drosophila melanogaster. The third track shows the sequence
conservation of Oskar proteins of 11 Drosophila species. The fourth track shows disorder
prediction of the Oskar sequence using [UPred2A online tool.

b, Embryos expressing oskWT-bcd3 'UTR (top) or osk-NQOmut-bed3 ’UTR (bottom). Germplasm
is marked by Vasa (green) and nanos mRNA is stained by smFISH (magenta). Scale bar 100 pm.
¢, FRAP of Vasa-mApple in anterior germplasm of embryos expressing oskWT-bcd3 'UTR (top)
or osk~-NOmut-bcd3 'UTR (bottom). Fluorescence intensity over time (WT: blue; NQmut: red) is
plotted on the right. Scale bar 5 pm.

29


https://doi.org/10.1101/2023.10.17.562687

bioRxiv preprint doi: https://doi.org/10.1101/2023.10.17.562687; this version posted October 18, 2023. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Table S1.

figures

1B, 1C, 1D

1E, S3A

1E, S3A

1F (top),
S3B

1F
(bottom),
1G

S1B top
S1B bottom
S1D

S2B

S2D right

S2D left

S4B, S4E

2A, 2B
2C, 2D

2E, 2F, 2G,
2H

genotypes of female flies from which embryos
were collected (‘+’ represents a wildtype
chromosome or balancer chromosome)
vasa-mApple/+; suntag-nanos, scFv-msGFP2/+

Vasa-mApple/+; suntag-nanos, Mata-
GAL4VP16/UAS-mcherry-RNAI

Vasa-mApple/+; suntag-nanos, Mata-
GAL4VP16/UAS-0sk-RNAi

Vasa-mApple/+; UAS-osk-bcd 3'UTR/Mata-
GAL4VP16

Mata-GAL4VP16/+; suntag-nanos, scFv-
msGFP2/UAS-osk-bcd3'UTR
suntag-nanos/scFv-sfGFP
suntag-nanos/scFv-msGFP2

vasa-mApple/+; suntag-nanos, scFv-msGFP2/+

vasa-mApple/+; suntag-nanos/+

vasa-mApple/+; suntag-nanos, scFv-msGFP2/+

vasa-mApple/+; suntag-nanos/+

vasa-mApple/+; suntag-nanos, scFv-msGFP2/+

vasa-mApple/+; suntag-nanos, scFv-msGFP2/
Df(3R)DISP

vasa-mApple/+; suntag-nanos, scFv-msGFP2/
Df(3R)DISP

vasa-mApple/+; suntag-nanos, scFv-msGFP2/+

staining

suntag-Quasar670
smFISH

suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488
suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488

Rat anti-Oskar (Lasko
Lab), anti-Rat-

AlexaFluor4d88, nanos-

Quasar670 smFISH
suntag-Quasar670
smFISH

suntag-Quasar670
smFISH
suntag-Quasar670
smFISH
suntag-Quasar670
smFISH
suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488
suntag-Quasar670
smFISH
suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488
suntag-Quasar670
smFISH

suntag-Quasar670
smFISH
nanos-Quasar670
smFISH
suntag-Quasar670
smFISH

source of fly strains

Vasa-mApple:DGRC #118617, scFv-
msGFP2: Lagha Lab, suntag-nanos:
this study

UAS-mcherry-RNAi (BDSC #35785),
Mata-GAL4VP16 (BDSC #7063)

UAS-o0sk-RNAI (BDSC #36903)

UAS-osk-bcd 3'UTR: this study, Vasa-
GFP: DGRC #118616

scFv-sfGFP: Lagha Lab

Df(3R)DISP: nanos deficiency,
Lehmann Lab
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S5C, S5D

S5F
S6

S7
3A, S8B
middle,

S10A

S8B top

S8B bottom

3E, 3G
3F

S9A
S9B
S11A
S11B

S12A
S12B

S12C

4C left
4C right
S13B top
S13B
bottom

S13Ctop

S13C
bottom

vasa-mApple/+; suntag-nanos, scFv-msGFP2/+

Vasa-GFP
Vasa-GFP

vasa-mApple/+; suntag-nanos, scFv-msGFP2/+

Vasa-mApple, Mata-GAL4VP16/+; UAS-nanos-
suntag-SREmut/+

Vasa-mApple, Mata-GAL4VP16/+; UAS-nanos-
suntag/+

Vasa-mApple, Mata-GAL4VP16/+; UAS-nanos-
suntag-tub3'UTR/+

vasa-mApple/+; suntag-nanos, scFv-msGFP2/+
Mata-GAL4/Vasa-mApple; UAS-nanos-suntag-
SREmut/scFv-msGFP2

Vasa-mCherry/+;; elFAG-YFP/+

Vasa-mCherry/PABP-YFP

Vasa-mApple/+; Smaug-GFP/+
Vasa-mApple/ ME31B-GFP
Cup-YFP/+; Vasa-mCherry/+
Vasa-mApple

Vasa-mApple

VasaGFP/+; UAS-osk-bcd3'UTR/Mata-
GAL4VP16

VasaGFP/+; UAS-oskNQmut-bcd3'UTR/Mata-
GAL4VP16

VasaGFP/+; UAS-osk-bcd3'UTR/Mata-
GAL4VP16

VasaGFP/+; UAS-oskNQmut-bcd3'UTR/Mata-
GAL4VP16

Vasa-mApple/+; UAS-osk-bcd3'UTR/Mata-
GAL4VP16

Vasa-mApple/+; UAS-oskNQmut-
bcd3'UTR/Mata-GAL4VP16

suntag-Quasar670
smFISH

0sk-CALFluor590 smFISH
rabbit anti-RPS6, anti-
rabbit-Alexa Fluor 568
suntag-Quasar670
smFISH

suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488
suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488
suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488

rabbit anti-CCR4 (Elmar
Wabhle), anti-rabbit-
AlexaFluor647

rabbit anti-NOT3 (Elmar
Wabhle), anti-rabbit-
AlexaFluor647

rat anti-Oskar, anti-rat-
AlexaFluor555

rat anti-Oskar, anti-rat-
AlexaFluor555
nanos-CALFluor590
smFISH
nanos-CALFluor590
smFISH

Mata-GAL4VP16: BDSC #7062, UAS-
nanos-suntag-SREmut: this study

UAS-nanos-suntag, UAS-nanos-
suntag-tub 3'UTR: this study

Mata-GAL4: Lehmann Lab
Vasa-mCherry: DGRC #118618,
elF4G-YFP: DGRC #115305
PABP-YFP: DGRC #115560
Smaug-GFP: VDRC #v318210

ME31B-GFP: BDSC #51530
Cup-YFP: DGRC #115161

UAS-oskNQmut-bcd3'UTR: this study
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4D top
4D bottom

4F top, 4G
1st set

4F bottom,
4G 2nd set

4G 3rd set

4G 4th set

4H
4H

Vasa-mApple/Mata-GAL4VP16; UAS-osk-
bcd3'UTR/Smaug-GFP
Vasa-mApple/Mata-GAL4VP16; UAS-
oskNQmut-bcd3'UTR/Smaug-GFP
Vasa-mApple/+; UAS-osk-bcd3'UTR/suntag-
nanos, Mata-GAL4VP16

Vasa-mApple/+; UAS-oskNQmut-
bcd3'UTR/suntag-nanos, Mata-GAL4VP16

Vasa-mApple/+; UAS-osk-bcd3'UTR/UAS-
suntag-nanos-SREmut, Mata-GAL4VP16

Vasa-mApple/+; UAS-oskNQmut-
bcd3'UTR/UAS-suntag-nanos-SREmut, Mata-
GAL4VP16

UAS-osk-bcd3'UTR/Mata-GAL4VP16
UAS-oskNQmut-bcd3'UTR/Mata-GAL4VP16

suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488
suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488
suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488
suntag-Quasar670
smFISH, rabbit anti-
GCN4, anti-rabbit-
AlexaFluor488

Genotypes of the experimental flies. The methods and reagents used in staining.
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Table S2.

name of constructs

fragment

primers (F:forward; R: reverse)

pScarless-nanos-
suntag

pScarless vector F: CGATGGGGAACACGAAGCGATC
R: GGGGAACCCAGACGCTGAGTAC
left homology arm | F: GTACTCAGCGTCTGGGTTCCCCCACGTGAAGAGACAGGCGCG
R: GGCGAAAATTCGGGTCGAAAGTTACGGTTATCGC
SunTag F: CTTTCGACCCGAATTTTCGCCATGGGCGCCATCATACACGC
R: CCCTCCAAGTTGCTGCGGAACATTGACCGGTGCGGCCGCTG
Nanos part F: ATGTTCCGCAGCAACTTGGAGGG
R

: GTCACAATATGATTATCTTTCTAGGGTTAACGACGTCATATTCGCCATTTCTTCTTACCTGCTGC

PiggyBac inverted
repeat and DsRed

-n

: CCCTAGAAAGATAATCATATTGTGACGTACGTTAAAG

=

: TTAACCCTAGAAAGATAGTCTGCGTAAAATTGACG

right homology
arm

: ACGCAGACTATCTTTCTAGGGTTAAAACAGAATAGCCAAAAACAGTGCGCG

: GATCGCTTCGTGTTCCCCATCGCACAAAAGACGCAGTGGCGGC

pCFD3-dU6-nos-
gRNA1

: cgacgttaaattgaaaataggtctatatatacgaactgag

: ATAACCGTAACTTTCGACCgttttagagctagaaatagcaagttaaaataaggcet

pCFD3-dU6-nos-
gRNA2

: cgacgttaaattgaaaataggtctatatatacgaactgag

: TAAGAAGAAATGGCGAATAgttttagagctagaaatagcaagttaaaataaggcet

UAS-suntag-nanos

UASz vector

: TTGCTTGTTTGAATTGAATTGTCGCTCC

: CGGAAAGCGTTCGGGTGCTGTAAAGTCTAGAGGGCCCGCG

nanos 5'UTR

: GGAGCGACAATTCAATTCAAACAAGCAAAAAATTCCTGGAATTGCCGTACGCTTC

: GCGCCCATGGTGGCTAGCGGCGAAAATCCGGGTCGAAAGT

SunTag:

: GCTAGCCACCATGGGCGC

DMV MM|O(M|O|M|0(0|mM

: CCCTCCAAGTTGCTGCGGAACATTGACCGGTGCGGCCGCTG

Nanos CDS +
3'UTR:

-n

: ATGTTCCGCAGCAACTTGGAGGG

R: CAGCACCCGAACGCTTTCCG

UAS-suntag-nanos-
SREmut

UAS-suntag-nanos
vector:

R: AGCCTCTGCTCCAGAGCTGG

F: GCGCGTTCGATTTTAAAGAGATTTAGAGCG

gBlock:

CCAGCTCTGGAGCAGAGGCTETcGCAGCTTTTGCAGCGTTTATATAACATGAAATATATATACGCATTCC
GATCAAAGCTGGGTTAACCAGATAGATAGATAGTAACGTTTAAATAGCGCgTcGCGCGTTCGATTTTAA
AGAGATTTAGAGCG

UAS-suntag-nanos-
tub3'UTR

UAS-suntag-nanos
vector:

: CTAAACCTTCATCTGTTGCTTGTAGTAAC

: GACGAAAGGGCCTCGTGATACG

tub3'UTR

: GTTACTACAAGCAACAGATGAAGGTTTAGGCGTCACGCCACTTCAACG

: CGTATCACGAGGCCCTTTCGTCCTTATTTCTGACAACACTGAATCTGGCCG

UAS-osk-bcd3'UTR

UASz vector

: GGGATCCTTTGATTTTTTTTTTTAAGTTGCGGC

: GACGAAAGGGCCTCGTGATACG

Oskar:

: GCCGCAACTTAAAAAAAAAAATCAAAGGATCCCATGGCCGCAGTCACAAGTGAATTCC

: ATACTCCAGACTCGTTTCAATAACTTGCAG

bcd3'UTR

: CTGCAAGTTATTGAAACGAGTCTGGAGTATTAACCTGGATGAGAGGCGTGTTAGAGA

MmO MmM MmO |0|m(mMm |0

: CGTATCACGAGGCCCTTTCGTCCGCCTGGTAGTTAGTCACAATTTACCC

UAS-oskNQmut-
bcd3'UTR

gBlock

CGGAGCTCCGTCCCTGGAGEgaATACCACGAGCACCTCCACGCTACTGGAAGgETCCCTTCAAACGG
AGGGCTCTGTCCggaCTGggtACCAGCCCGAGGACCGTGCCCAAGATAACGGATGAAAAGACCAAG
GATATCGCCACCAGGCCGGTTTCGCTGCATggAATGGCCggTGAGGCAGCGGAGTCGggaTGGTGCT
ACggGGATggTTGGAAGCATCTCggaggTTTCTACggGggAGCCAGCGTAGETGCGCCAAAAATGCCA
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GTACCCATCggtATCTACAGCCCCGATGCCCCAGAGGAACCAATCggTTTGGCTCCACCTGGaCATgg
GCCAAGCTGCAGAACCggAAGCggtAAAACCGAACCGACTGAAggtCGCCATTTGGGTATCTTTGTG
CATCCATTTggtGGtATGggCATAATGAAGAGACGCCACGAAATGACG

vector

F: CATAATGAAGAGACGCCACGAAATGACG

R: CTCCAGGGACGGAGCTCCG

Primers and gBlocks used in cloning.
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Table S3.

suntag-Quasar670 nanos 3'UTR-Quasar670

Sequences aaagttcttctcctccagaa atataaacgctgcaaaagctgc
ccacttcgttctcaagatga tttgatcggaatgcgtatatat
gccagaacctttcttaagac tctatctatctggttaacccag
ttgaaagcagttcttctcca caggcgctatttaaacgttact
ctcattttccaggtggtaat aatctctttaaaatcgaacgceg
aatttttgctcagcaactcc aagatctataggcacgggataa
ttctttagtcgtgctacttc tgatcgttcgttgtctatacta
tttcgagagtaactcctcac ttcttgaattattgacttggat
ccacttcgttttcgagatga caaaattagtttccctttcaca
gataatagctcttctccaga acgatattgtaagtcttcttta
tcattttcgaggtggtagtt gccacgacgattgaacaagtat
acttcccttttttaagegtg ttcggattgtaagatatttcta
tcttggatagtagctcttca cagaccaattccattcatcaac
ctacctcgttctcaagatga tttacgaaatgaaggcgaccag
tagttcttcgagagcagttc atatatcgaaatttttcggecg
gatcccttttttaatcgagce attcaaagtgttcctttttcaa
tgaaagtagttcctcaccac aatgatacgattgacagttcga
cttcgttttcgaggtggtaa tcctttagcaagatttaaattt
ccctgaacctttctttaatc cgacgaaagtgttccttgctat
tactcagtaattcttcaccc attttacaatgaatgcgtagcc
ctacctcattttccagatga agtgcggaatgtcaaaatttaa
tttcgatagcaactcttcge atactcttcgcttatctatcaa
tttttgagcctagcaacttc gtgttgaaatgaatacttgcga
agtggtagtttttcgagagc aattatataatgctggceggttg
tttgctcaataactcctege tcagaatatgtgtacacatttt
cgcgacttcgttctctaaat tcgagccattgaatttttcatt
ttcgataagagttcticgec tgtaaccatttctttatttggce
ctcattttcgaggtggtagt
agtggtagttcttgctcaag
attcttgctgagcaattect
cgacttcgttctccaaatga
tttactcaacaattccteccc
cgacttcattttccaagtgg
ttgctcaataactcttcgcec
ttcgttctccaagtggtaat
agttcttcgataagagctcc
gcgacttcattctctaagtg
agtggtagttcttgctcaag
ttagatagtaactcttcccc
cctegttctcgagatgataa
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gatagttcttcgacaggagt
cctttttaagtcttgcaacc
ttcttactgagtagttcctc
accctgaacctttctttaat
cttttgagagcagttcttca
ttcccttttttaaacgtgca
tttcgacagaagttcctcac
taagtcgggctacttcattc

Sequence of smFISH probes.
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Caption of supplementary movies

Movie S1.

Increasing translation in the germ plasm of an in vitro activated egg. Stage 14 oocyte was
activated in vitro for 30 min before being mounted with posterior stuck on the coverslip and
imaged. The timestamp indicates the time after imaging. Germplasm is marked by Vasa-mApple
(magenta, middle), SunTag is labeled by scFv-GFP (green, right). Merged image is on the left.

Movie S2.

The dynamics of suntag-nanos mRNA translation spots over five minutes. SunTag is labeled by
scFv-GFP. Note that, despite of constant movement, some of the translation spots (polysomes)
stayed within the field of view throughout the imaging process, allowing spot-tracking and
intensity measurement over time. Scale bar 1pum.

Movie S3.

Example FRAP movie of translation spots in germplasm. SunTag is labeled by scFv-GFP. Three
translation spots (arrows) were bleached at 40 sec. The fluorescence of bleached translation spots
recovered over time. Scale bar 1pum.

Movie S4.

Example FRAP movie of a translation spot in soma. SunTag is labeled by scFv-GFP. One
translation spot (arrow) was bleached at 40 sec. The fluorescence of the bleached translation spot
recovered over time. Scale bar 1pm.
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