
A

nos-Gal4
bam-Gal4

MT-Gal4

germarium

14108654

B

Phenotype Count

8 (12%)

16 (23%)

44 (65%)

Normal

Hypomorphic

Rudimentary

Co
nt

ro
l

no
s-

Ga
l4

>B
on

us
KD

no
s-

Ga
l4

>B
on

us
KD

vasa DAPI mergespectrin

no
s-

Ga
l4

>B
on

us
KD

I

D

II

III

Contro
l

nos-G
al4

>

BonusK
D

0

20

40

60

80

100

%
 o

f G
er

m
ar

ia

with 2-3 GSC and branched fusomes
with 2-3 GSC and no fusomes

Empty
with > 4 GSC

n=23 n=36

E

Extended Data Fig.1

bonus TUNEL mergeDAPI
C

Co
nt

ro
l

no
s-

Ga
l4

>B
on

us
KD



A

- 4 0 4 8

0

1

2

3

4

log2FC(BonusKD/control)

-lo
g1

0(
q-

va
lu

e)

Gene expression, RNA-seq 
(MT-Gal4)

- 4 0 4 8 12

-4

0

4

8

1 2

log2 TPM in control

lo
g2

 T
PM

 in
 B

on
us

KD

-4 0 4 8 12

-4

0

4

8

12

TE expression, RNA-seq 
(MT-Gal4)

TE expression, RNA-seq 
(nos-Gal4)

log2 TPM in control

lo
g2

 T
PM

 in
 B

on
us

KD

B

C
nos-Gal4

MT-Gal4

18051418

D

0.00

0.01

0.02

0.03

0.04

0.05

0.06

m
R

N
A 

ex
pr

es
si

on
(re

la
tiv

e 
to

 rp
49

)

CG34353 pst

BonusKD
Control

bonus CG34353

Co
nt

ro
l

bonus pst

Co
nt

ro
l

E F

RT-qPCR

Extended Data Fig.2

M
T-

Ga
l4

>B
on

us
KD

M
T-

Ga
l4

>B
on

us
KD

>=2 fold
>=3 fold
Not significant

>=2 fold
>=3 fold
Not significant

Not significant
Down
Up

Expression

bon Rbp6
ple



A

Flag-Mep1α-Flag

Input

+

150

250

GFP-Bonusα-GFP

Flag-Mep1 +
-Bait:GFP-Bonus +

IP

+ +
-+

B

λN
-GF

P
0.000

0.001

0.002

0.003

0.004

Lu
c 

re
po

rte
r e

xp
re

ss
io

n
(re

la
tiv

e 
to

 rp
49

)

λN
-GF

P-B
onu

s

RT-qPCR

α-Flag

Input

+
Flag-Mi2

150

250

GFP-Bonusα-GFP

Flag-Mi2 +
-Bait:GFP-Bonus +

IP

+ +
-+

C
in S2 cells in S2 cells

Extended Data Fig.3

0

17

17

0

18

0

18

BonusKD

Control

BonusKD

Control
H

3K
9m

e3
R
N
A-
se
q

16.4

17.2

13.4

13.8

12 Kb

chr2R:10,799,724-10,812,242

ChIP
Input

wde

0

4 Kb

ChIP
Input

18

0

pst

18

0

6

0
6

0

4.2

3.8

1.4

17.3

chr3L:7,356,749-7,360,747

D



E

B

A

D.sechellia
D.simulans
D.melanogaster
D.erecta
D.yakuba
D.ananassae
D.persimilis
D.pseudoobscura
D.willistoni
D.virilis
D.mojavensis
D.grimshawi
M.domestica
A.aegypti
B.terrestris
A.mellifera
P.xylostella

α-HA

Input

+

250

250

GFP-Bonusα-GFP

HA-SUMO +
-+

IP
Bait:GFP-Bonus

+ +
-+

SUMOylated
Bonus form

Tree scale: 0.1in S2 cells 

in ovaries 

F

3KR
Bait:

+
WT

HA-SUMO + +
-

GFP-Bonus
3KR

+
WT

+ +
-

GFP-Bonus
Input IP

GFP-Bonus

SUMOylated
Bonus formα-HA

250

250

α-GFP

in S2 cells 

Extended Data Fig.4

0 50 100 150 200 250 300 350
Distance (pixels)

50

100

150

AF
U

Bonus
DAPI

0 50 100 150 200 250 300 350
Distance (pixels)

20

40

60

80

100

AF
U

Bonus
HP1

bo
nu

s 
  D

AP
I

bo
nu

s 
  H

P1
bo

nu
s

bo
nu

s 
nu

cl
ei

D
AP

I n
uc

le
i

H
P1

 n
uc

le
i

H
P1

D
AP

I

α-Flag

Input

+
250

250

GFP-Bonusα-GFP

Flag-SUMO +
-+

IP
Bait:GFP-Bonus

+ +
-+

SUMOylated
Bonus form

Bait:

HA-SUMO
3KR

Input

+
WT

+

GFP-Bonus
- K20R

++
250

150

α-HA

α-GFP

SUMOylated
Bonus form

GFP-Bonus

in S2 cells 

3KR
+

WT
+

GFP-Bonus
- K20R

++

+NEM -NEM +SENP2

3KR

IP

+
WT

+

GFP-Bonus
- K20R

++
3KR

+
WT

+

GFP-Bonus
- K20R

++

+NEM -NEM +SENP2

GFP-Bonus

IP
GFP-Bonus

WT 3KRWT 3KR

100

150

250

100

150

250

Input
GFP-BonusBait:

IB:Ubiquitin

IB:GFP

in ovariesC

D



A

Extended Data Fig.5

3KR
Bait:

Input

+
WT

Flag-Ubc9 + +
-

GFP-Bonus
IP

GFP-Bonus

25

in S2 cells

3KR
+

WT
+ +

-

α-Flag

α-GFP 150

Flag-Ubc9

GFP-Bonus

Flag-Ubc9

Input

+

150

25

GFP-Bonus

Flag-Ubc9 +
-+

IP
Bait:GFP-Bonus

+ +
-+

in S2 cells

B

α-Flag

α-GFP

3KR
Bait:

Input

+
WT

Flag-Mi2 + +
-

GFP-Bonus
3KR

IP

+
WT

+ +
-

GFP-Bonus

250

150

α-Flag

α-GFP

Flag-Mi2

GFP-Bonus

Flag-Mi2∆C
250

150

Flag-Mi2∆N

GFP-Bonus

150
GFP-Bonus

Flag-Mi2∆N

Flag-Mi2∆C

50

D

+ + + + + +

+ + + + + +

in S2 cells 

α-Flag

α-GFP

3KR
Bait:

+
WT

Flag-Rpd3 + +
-

GFP-Bonus
3KR

+
WT

+ +
-

GFP-Bonus

75

150

Flag-Rpd3

GFP-Bonus

Input IP

C

α-Flag

3KR

Input

+
WT

Flag-Bonus
150

GFP-SetDB1α-GFP

Flag-Bonus

+ -Bait:GFP-SetDB1

in S2 cells

-

250

3KRWT 3KR
+
WT

+ - -
3KRWT

in S2 cells

IP
Flag-Bonus

E


