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Supplemental Figure 1, related to Figure 2

Figure S1. Amino acid frequencies flanking predicted K-ε-GG for sites with high and low 
SUMO-TR:control intensity ratios in each replicate, related to Figure 2.
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Supplemental Figure 2, related to Figure 2
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Figure S2. Analysis of diGly peptides intensities and modified lysine position within IDRs, relat-
ed to Figure 2.  A) Relationship of diGly site intensity and reproducibility of detection. Boxplots show 
the distributions of intensities for all diGly sites detected in each replicate, divided into categories 
depending on their detectability in other replicates. B) Localization of SUMOylation sites to 
IUPred2A-perdicteed protein IDRs. Boxplots show the median IDR score for 10-aminoacid region 
flanking the central diGly modified lysine for bona fide SUMO sites, compared to randomly chosen 
lysine in the same protein and to background diGly sites.



Supplemental Figure 3, related to Figure 3

0

2

4

6

8

10

12

14

Yp3
Cyp4g1
CG7208
CG17118
piwi
CG5577
retn
ftz−f1
Mitf
peb
CG10654
CG9932
CG34376
mub
ct
CG9391
how
casp
slmb
MTA1−like
Saf−B
Unr
CG13625
Hacl
dod
Atg4a
velo
CG11504
mip40
Nf−YA
kin17
ttk
CG18766
mle
su(Hw)
AspRS−m
snRNP−U1
GluProRS
swm
Dp
Bre1
CG5886
chn
Zcchc7
CG14442
cic
CG43736
jigr1
CG11123
CG3817
ebd1
Mtr4
Polr1F
CG12301
CG7824
indra
Cbp80
Su(var)3−7
Scm
Nelf−A
CtIP
nbs
Taf2
H
pasha
l(2)05714
CG7065
Mis12
Ravus
MESR4
dbr
Panx
CG10907
br
Polr1D
CG12325
udd
CG1529
asun
CG1024
Ice1
PolD3
pch2
CG3919
CG3448
CG30403
Aasdh
Boot
Ku80
Irbp
spn−E
eEF1alpha1
Hsc70−4
dUTPase
tral
lwr
eIF2alpha
Prosbeta2
Rpn10
EloC
Dp1
CCT2
CG7637
CCT8
Pfdn2
Paics
Sh3beta
Tgi
Khc
CtBP
DIP1
Surf6
CG4038
Top2
smid
RanGAP
eIF6
SmE
CG1542
CG6686
HP1c
eIF1A
Gapdh2
GlyP
Prx2
Nacalpha
pAbp
sqd
eEF1delta
Nlp

Mlc1
stil
Sdic1
Ald
CG13084
CG34325
CG4404
bs
hng3
Sobp
Pdp1
Hnf4
heph
jim
Su(z)2
CG6178
CG10465
Usp7
homer
cg
mahe
Imp
CG32176
LSm7
Clamp
Med
JIL−1
Hpr1
Jasper
MED6
CG1637
Hr78
CG17233
ZAP3
Su(var)2−10
MED7
Cpsf5
thoc7
Adf1
prod
CG10254
apt
mrt
CG17168
nsl1
CG31224
hang
zfh1
CG30349
mbm
CG34163
Rrp45
CG3335
Cpsf160
NO66
CG12567
nito
wdn
E(Pc)
CG10462
CG10979
CG4951
snama
ADD1
CG4294
Hcf
pre−mod(mdg4)−G
Son
RecQ5
CG31510
SuUR
SMC6
CG42360
CG12288
CG7246
l(3)72Dn
Rtel1
stwl
CG3815
CG8569
Sym
mael
Mcm3
Lhr
CG33217
Setx
ATbp
Pus7
Mps1
PolA1
mh
Rack1
PCNA
me31B
Pfdn6
tsu
und
TER94
Rpt3
Chc
CCT5
REG
CCT3
CG7483
eIF2gamma
CG11089
Fmr1
larp
Top1
lolal
Rbm13
Rcc1
Nop60B
Map60
pzg
rept
Aos1
CG18178
HP1b
CG11586
Ald1
GstD1
fabp
Pglym78
Akr1B
Hsp83
Hrb27C
CG4364
Df31
Sumo

log2(RPKM+1)

em
0−
2h
r

em
2−
4h
r

em
4−
6h
r

em
6−
8h
r

em
8−
10
hr

em
10
−1
2h
r

em
12
−1
4h
r

em
14
−1
6h
r

em
16
−1
8h
r

em
18
−2
0h
r

em
20
−2
2h
r

em
22
−2
4h
r

L
1
L
2

L3
_1
2h
r

L3
_P

S1
−2

L3
_P

S3
−6

L3
_P

S7
−9

W
P

P P
5

P
6

P
8

P9
−1
0

P
1
5

Ad
F_
Ec
l_1

da
ys

Ad
F_

Ec
l_5

da
ys

Ad
F_

Ec
l_3

0d
ay

s
Ad

M_
Ec
l_1

da
ys

Ad
M_

Ec
l_5

da
ys

Ad
M_

Ec
l_3

0d
ay

s
A_

Ma
teF

_1
d_
he
ad

A_
Ma

te
F_

4d
_o

va
ry

A_
Ma

teM
_1
d_
he
ad

A_
Vi
rF
_1
d_
he
ad

A_
Vi
rF
_4
d_
he
ad

A_
Ma

teF
_2
0d
_h
ea
d

A_
Ma

teF
_4
d_
he
ad

A_
Ma

teM
_2
0d
_h
ea
d

A_
Ma

teM
_4
d_
ac
c_
gla

nd
A_

Ma
teM

_4
d_
he
ad

A_
Ma

teM
_4
d_
tes

tis
A_

1d
_c
ar
ca
ss

A_
1d
_d
ig_

sy
s

A_
20
d_
ca
rca

ss
A_

20
d_
dig

_s
ys

A_
4d
_c
ar
ca
ss

A_
4d
_d
ig_

sy
s

P8
_C

NS
L3
_C

NS
L3

_W
an
d_
ca
rca

ss
L3

_W
an
d_
dig

_s
ys

L3
_W

an
d_

fat
L3

_W
an
d_
im
ag
_d
isc

L3
_W

an
d_
sa
liv

A_
Vi
rF
_2
0d
_h
ea
d

A_
Vi

rF
_4

d_
ov

ar
y

W
PP

_fa
t

W
PP

_s
ali
v

P8
_fa

t
CM

E−
W
2_
ce
lls

GM
2_
ce
lls

mb
n2
_c
ell
s

BG
2−
c2
_c
ell
s

D2
0−
c5
_c
ell
s

S3
_c

ell
s

11
82
−4
H_

ce
lls

CM
E_

L1
_c
ell
s

Kc
16
7_
ce
lls

BG
1−
c1
_c
ell
s

D1
1_
ce
lls

D1
6−
c3
_c
ell
s

D1
7−
c3
_c
ell
s

D2
1_
ce
lls

D3
2_
ce
lls

D4
−c
1_
ce
lls

D8
_c
ell
s

D9
_c
ell
s

S1
_c
ell
s

S2
R+

_c
ell
s

Sg
4_
ce
lls

OS
S_

ce
lls

OS
C_

ce
lls

fG
S_

ce
lls

development tissues cell lines

Figure S3. Heatmap of RPKM-normalized gene expression values for proteins with bona fide SUMO 
sites, related to Figure 3. Data is retrieved from indicated modEncode RNA-seq datasets available on 
FlyBase; ribosomal proteins were excluded.
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Supplemental Figure 4, related to Figures 4&5
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Figure S4. Effects of SUMO germline knockdown on ovarian morphology and piRNA pathway 
proteins localization, related to Figure 4,5.  A) Confocal images of ovarioles from control and SUMO 
knockdown via MT-gal4 driven shRNA ovaries stained for DAPI. The arrowhead indicates collapsed 
nuclei in mid-stage egg chambers in SUMO knockdown ovaries. B,C) Confocal images of ovarioles from 
flies expressing indicated GFP-tagged factors in control and indicated MT-gal4-driven shRNAs. Scale 
bar=20 μm.
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Supplemental Figure 5, related to Figure 5
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Figure S5. Piwi, Panx, Spn-E and Mael SUMOylation in S2 cells and female germ cells, 
related to Figure 5.  A) Western blot analysis (WB) protein SUMOylation in Drosophila S2 cells. 
Indicated GFP-tagged proteins were overexpressed in S2 cells alongside 3xFlag3xHA tagged 
SUMO, and cell lysates were subjected to GFP immunoprecipitation followed by WB detection 
first with anti-Flag antibody, and after stripping, anti-GFP antibody. Asterisks indicate the full 
length unmodified GFP-tagged protein form (red) or putative SUMO-modified form (green). 
Arrows indicate putative degradation products of unmodified (red) and SUMO-modified (green) 
GFP-tagged protein. Images are representative from two independent biological replicates. B) 
(Left) Additional biological replicates as described in Fig 5.A,C. (Right) Quantification of Western 
Blot signal of combined data from panels 5A, 5C, showing modified protein abundance change 
relative to control ovaries (shW). Numbers indicate p-values obtained by t-test (for Piwi) or 
1-way ANOVA followed by Dunnett’s multiple comparisons test; error bars reflect SD.
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