
Supplementary Figures 
 
Fig. S1 Quantitative proteomics revealed upregulation in amino acid and glutathione metabolism 
pathways during WT lens development. (A-B) Developmentally downregulated DEPs in the lens 
at P1 compared to (A) E15 or (B) P1 compared to P30. (C-D) Developmentally upregulated DEPs 
in the lens at P1 compared to (C) E15 or (D) P1 compared to P30. The top ten (ranking by p-value) 
associated KEGG pathways are shown. Fold changes are indicated by color intensity according to 
key on right (blue is downregulated, red is upregulated developmentally). Pathways involved in 
glutathione and amino acid metabolism are highlighted in red.  

Fig. S2 Mammalian phenotypes ontology characteristics associated with DEPs in K6W-Ub lenses. 
(A-C) Bar chart based on the -log10(p-value) of top 10 enriched terms from the MGI Mammalian 
Phenotype library associated with downregulated proteins in K6W-Ub lenses at (A) E15, (B) P1, 
and (C) P30. (D-F) Bar chart based on the -log10(p-value) of top 10 enriched terms from the MGI 
Mammalian Phenotype library associated with upregulated DEPs in K6W-Ub lenses at (D) E15, 
(E) P1, and (F) P30. 

Fig. S3 Gene ontology biological processes associated with DEPs in K6W-Ub lenses. (A-C) Bar 
chart based on the -log10(p-value) of top 10 enriched terms from the GO Biological Process library 
associated with downregulated proteins in K6W-Ub lenses at (A) E15, (B) P1, and (C) P30. (D-F) 
Bar chart based on the -log10(p-value) of top 10 enriched terms from the GO Biological 
Process associated with upregulated DEPs in K6W-Ub lenses at (D) E15, (E) P1, and (F) P30. 

Fig. S4 CMP data quantification for different metabolites in lenses from WT and K6W-Ub 
collected at different developmental stages. (A-N) Average intensity for (A) alanine, (B) cysteine, 
(C) aspartate, (D) lysine, (E) glutamate, (F) glutamine, (G) glycine, (H) arginine, (I) valine, and 
(J) serine in wild types and K6W-Ub lenses collected at E15 (left), P1 (middle) and P30 (right) are 
shown. All values are mean ± SEM. and differences with WT were significant for (**) p<0.01; 
n.s., not significant; n.a., not applicable due to sample size.  

Fig. S5 HPLC data for different metabolites in lenses from WT and K6W-Ub collected at different 
developmental stages. (A-N) Lens content of (A) GSH, (B) GSSG, (C) serine, (D) glutamine, 
(E) histidine, (F) glycine, (G) threonine, (H) valine, (I) phenylalanine, (J) phenylalanine, 
(K) tyrosine, (L) lysine,  (M) aspartic acid and (N) glutamic acid in wild types and K6W-Ub lenses 
collected at P1 (left) and P30 (right) are shown. All values are mean ± SEM. and differences with 
WT were significant for (**) p<0.01.  



C
el

l c
yc

le
 

Sy
st

em
ic

 lu
pu

s 
er

yt
he

m
at

os
us

 
Ti

gh
t j

un
ct

io
n

Ne
cr

op
to

si
s

Al
co

ho
lis

m
Vi

ra
l c

ar
ci

no
ge

ne
si

s 
Fc

 g
am

m
a 

R
-m

ed
ia

te
d 

ph
ag

oc
yt

os
is

 
Pr

og
es

te
ro

ne
-m

ed
ia

te
d 

oo
cy

te
 m

at
ur

at
io

n 
O

oc
yt

e 
m

ei
os

is
 

M
is

m
at

ch
 R

ep
ai

r
MAD2L1
CDK1
GTF2E2
HIST1H1A
HIST1H2AF
HIST1H2AE
HIST1H2BM
HIST1H4A
FTH1
SYMPK
MYH3
PCNA
MARCKSL1
MARCKS

Fold change
E15:P1

6

1

2

3

4

5

An
tig

en
 p

ro
ce

ss
in

g 
an

d 
pr

es
en

ta
tio

n
Ly

so
so

m
e

Ap
op

to
si

s
Ph

ag
os

om
e

Ep
st

ei
n-

Ba
rr

 v
iru

s 
in

fe
ct

io
n 

Hu
m

an
 im

m
un

od
ef

ic
ie

nc
y 

vi
ru

s 
1 

Hu
m

an
 c

yt
om

eg
al

ov
iru

s 
in

fe
ct

io
n

Am
yo

tro
ph

ic
 la

te
ra

l s
cl

er
os

is
 (A

LS
)

Le
gi

on
el

lo
si

s
p5

3 
si

gn
al

in
g 

pa
th

wa
y

TPP1
CTSL
CYCS
CALR

Fold change
P1:P30

3

1

2

Fl
ui

d 
sh

ea
r s

tre
ss

 a
nd

 a
th

er
os

cl
er

os
is

G
lu

ta
th

io
ne

 m
et

ab
ol

is
m

G
ly

co
ly

si
s 

/ G
lu

co
ne

og
en

es
is

Pa
th

wa
ys

 in
 c

an
ce

r
G

ly
ci

ne
, s

er
in

e 
an

d 
th

re
on

in
e 

m
et

ab
ol

is
m

He
pa

to
ce

llu
la

r c
ar

ci
no

m
a

M
et

ab
ol

is
m

 o
f x

en
ob

io
tic

s 
by

 c
yt

oc
hr

om
e 

P4
50

C
he

m
ic

al
 c

ar
ci

no
ge

ne
si

s
HI

F-
1 

si
gn

al
in

g 
pa

th
wa

y
To

xo
pl

as
m

os
is

GSTP1
GSTM1
HMOX1
ASS1
STAT1
BIRC7
CASP7
GGCT
PGAM2
GAMT
ENO3
ALDOC

3

1

2

4

Fold change
P1:E15

C
ys

te
in

e 
an

d 
m

et
hi

on
in

e 
m

et
ab

ol
is

m
G

lu
ta

th
io

ne
 m

et
ab

ol
is

m
M

et
ab

ol
is

m
 o

f x
en

ob
io

tic
s 

by
 c

yt
oc

hr
om

e 
P4

50
G

ly
co

ly
si

s 
/ G

lu
co

ne
og

en
es

is
PP

AR
 s

ig
na

lin
g 

pa
th

wa
y

C
he

m
ic

al
 c

ar
ci

no
ge

ne
si

s
D

ru
g 

m
et

ab
ol

is
m

Ar
gi

ni
ne

 b
io

sy
nt

he
si

s
Ph

en
yl

al
an

in
e 

m
et

ab
ol

is
m

Hi
st

id
in

e 
m

et
ab

ol
is

m

FABP5
DB1
ASS1
GSTM2
ALDH3A1
ALDOC
GCLC
ENOPH1

7

1

4

10

Fold change
P30:P1

A B

C D

Congenital cataracts and unbalanced redox status.- Supp Figure 1
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Congenital cataracts and unbalanced redox status.- Supp Figure 2
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Congenital cataracts and unbalanced redox status.- Suppl. Figure 4
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