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e
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n
tly

re
p
o
rte

d
th
at

th
e
E
R
stre

ss
k
in
ase

P
E
R
K

re
gu
late

s
E
R
-m

ito
ch
o
n
d
ria

ap
p
o
sitio

n
s
an
d
E
R
–
p
lasm

a
m
e
m
b
ran

e

(E
R
-P
M
)
co
n
tact

site
s,
in
d
e
p
e
n
d
e
n
t
o
f
its

can
o
n
ical

ro
le
in
th
e
u
n
fo
ld
e
d
p
ro
te
in
resp

o
n
se
.
P
E
R
K
re
gu
latio

n
o
f
E
R
-P
M

co
n
tacts

w
as

reve
ale

d
b
y
a
p
ro
x
im
ity

b
io
tin

ylatio
n
(B
io
ID

)
ap
p
ro
ach

an
d
in
vo
lve

d
a
d
yn
am

ic
P
E
R
K
-F
ilam

in
A
in
te
ractio

n
su
p
p
o
rtin

g
th
e

fo
rm

atio
n
o
f
E
R
-P
M

co
n
tacts

b
y
actin

-cyto
sk
e
le
to
n
re
m
o
d
e
lin
g
in
re
sp
o
n
se

to
d
e
p
le
tio

n
o
f
E
R
-C

a
2+

sto
re
s.
In

th
is
re
p
o
rt,

w
e

fu
rth

e
r
in
te
rro

gate
d
th
e
P
E
R
K
B
io
ID

in
te
racto

m
e
b
y
valid

atin
g
th
ro
u
gh

co
-IP

e
x
p
e
rim

e
n
ts
th
e
in
te
ractio

n
b
e
tw

e
e
n
P
E
R
K
an
d

tw
o
p
ro
te
in
s
in
vo
lve

d
in

C
a
2+

h
an
d
lin
g
an
d
E
R
-m

ito
ch
o
n
d
ria

co
n
tact

site
s.
T
h
e
se

in
clu

d
e
d
th
e
ve
sicle

asso
ciate

d
m
e
m
b
ran

e

(V
A
M
P
)-asso

ciate
d

p
ro
te
in
s
(V
A
PA

/B
)
an
d

th
e
m
ain

E
R

C
a
2+

p
u
m
p

sarco
p
lasm

ic/e
n
d
o
p
lasm

ic
re
ticu

lu
m

C
a
A
T
P
ase

2

(SE
R
C
A
2
).
T
h
e
se

d
ata

id
e
n
tify

n
e
w

p
u
tative

P
E
R
K

in
te
ractin

g
p
ro
te
in
s
w
ith

a
cru

cial
ro
le

in
m
e
m
b
ran

e
co
n
tact

site
s
an
d

C
a
2+

sign
alin

g
fu
rth

e
r
su
p
p
o
rtin

g
th
e
u
n
can

o
n
ical

ro
le

o
f
P
E
R
K
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C
a
2+

sign
alin

g
th
ro
u
gh

m
e
m
b
ran

e
co
n
tact

site
s
(M

C
Ss).

K
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rd
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b
io
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e
n
d
o
p
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E
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C
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(SE
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o
n
d
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d

m
e
m
b
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e
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(M

A
M
)

In
tro

d
u
ctio

n
T
he

endoplasm
ic

reticulum
(E
R
)
is

a
m
ajor

site
of

protein
folding

in
the

cell,handling
roughly

one-third
of

all
cellular

proteins
and

all
proteins

destined
for

transport
tow

ards
the

plasm
a
m
em

brane
(P
M
)
or

extracellular
m
atrix

(B
rodsky

&
W
ojcikiew

icz,
2009).

T
o
cope

w
ith

this
dem

and,
the

E
R

has
evolved

to
possess

an
intricate

folding
m
achinery

and
an

ideal
protein

folding
environm

ent.
H
ow

ever,
w
hen

the
E
R

can
no

longer
m
atch

cellular
protein

folding
dem

and,
the

resulting
accum

ulation
of

unfolded
proteins

causes
E
R

stress
(R
on

&
W
alter,2007).T

he
unfolded

protein
response

(U
P
R
)
consists

of
the

activation
of

a
conserved

signal
trans-

duction
pathw

ay,
ultim

ately
eliciting

a
transcriptional

program
that

operates
as

a
principal

safeguard
against

the
loss

of
E
R

hom
eostasis

caused
by

E
R

stress.
T
he

U
P
R

is
launched

by
the

activation
of

three
E
R

m
em

brane
proteins.

T
he

E
R

stress
kinase

P
K
R
-like

endoplasm
ic

reticulum
kinase

(P
E
R
K
)
is

one
of

these
three

m
ediators

and
is
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activated
upon

E
R
stress

(R
on

&
W
alter,

2007).
In

hom
eo-

static
conditions,

P
E
R
K

is
kept

inactive
through

the
binding

of
the

E
R

chaperone
B
iP

to
its

lum
inal

dom
ain,

and
is
activated

upon
its

release,resulting
in
the

oligom
eriza-

tion
of

P
E
R
K
,

follow
ed

by
its

autophosphorylation.
A
ctivated

P
E
R
K

is
then

able
to

phosphorylate
eukaryotic

initiation
factor

2
alpha

(eIF
2α),leading

to
a
protein

transla-
tion

pause
and

giving
the

E
R
folding

m
achinery

tim
e
to

deal
w
ith

its
protein

burden
(R
on

&
W
alter,

2007).
In

our
previous

studies
(van

V
liet

et
al.,

2017;
V
erfaillie

etal.,2012),w
e
uncovered

thatindependentofits
U
P
R
func-

tion,P
E
R
K
m
oonlights

atthe
E
R
-m

itochondria
contacts

and
aids

apoptotic
celldeath

by
the

transfer
of

R
O
S
signals

from
the

E
R
to

the
m
itochondria.

M
ore

recently,
w
e
show

ed
that

the
activation

of
P
E
R
K

can
occur

independently
of

its
lum

inal
dom

ain
and

canonical
E
R

stress,
instead

of
being

activated
by

a
rise

in
cytosolic

C
a
2+.

T
o
uncover

the
roles

of
P
E
R
K
w
e
carried

outan
unbiased

proxim
ity

biotinylation
(B
ioID

)
screen,

using
the

prom
iscu-

ous
biotinylation

enzym
e
B
irA

∗
tagged

to
P
E
R
K
on

its
cyto-

solic
side

(R
oux

et
al.,

2012;
van

V
liet

et
al.,

2017).
U
sing

this
technique,

w
e

discovered
the

cytoskeletal
protein

F
ilam

in
A

(F
L
N
A
)
as

a
novel

P
E
R
K

interactor.
T
he

C
a
2+

-m
ediated

P
E
R
K
-F
L
N
A

axis
w
as

found
to

be
required

to
supportthe

form
ation

of
E
R
-P
M

contacts
and

store-operated
C
a
2+

entry
(S
O
C
E
)
(van

V
liet

et
al.,

2017).
T
hese

findings
togetherhintata

broadercross-talk
betw

een
E
R
stress

proteins
and

the
regulation

of
m
em

brane
contact

sites
(M

C
S
s).

H
ow

ever,m
any

hits
uncovered

through
ourB

ioID
experim

ent
w
arrantfurther

investigation
in

order
to

geta
better

picture
of

the
potentialadditionalroles

ofP
E
R
K
.In

this
report,w

e
reveal

the
fulldatasetofP

E
R
K
interacting

proteins
identified

through
B
ioID

analysis.
W
e
further

con
firm

ed
by

IP/C
o-IP

analysis,
the

physical
interaction

betw
een

PE
R
K

and
sarcoplasm

ic/
endoplasm

ic
reticulum

C
a

A
T
P
ase

2
(SE

R
C
A
2)

and
V
A
M
P-associated

protein
A

/
B

(V
A
PA

/B
)
and

show
that

for
these

interactions,P
E
R
K

kinase
activity

is
dispensable.

R
esu

lts
an

d
D
iscu

ssio
n

The
PERK

Proxim
ity

Interactom
e

W
e
generated

a
C
-term

inally
tagged

P
E
R
K
-B
irA

∗
construct

that
w
as

w
ell

expressed
in

H
E
K
293-T

cells
and

show
ed

the
expected

E
R

localization
(van

V
liet

et
al.,

2017).
O
ur

B
ioID

approach
w
as

designed
and

perform
ed

to
closely

m
atch

the
original

study
reporting

B
ioID

(R
oux

et
al.,

2012).
S
im

ilar
to

that
study,

our
approach

relied
on

the
expression

of
P
E
R
K
-B
irA

∗
in

H
E
K
293-T

cells,using
m
ock-

transfected
parentalH

E
K
293-T

cells
treated

in
the

sam
e
w
ay

(50
µM

biotin
for

24
h),

as
a
control.

O
nly

biotinylated
protein

hits
identified

by
L
C
-M

S
/M

S
in

the
streptavidin

pull-
dow

n
from

P
E
R
K
-B
irA

∗
transfected

cells
and

not
from

m
ock-transfected

cells
w
ere

taken
into

consideration
as

puta-
tive

interaction
partners.

T
able

1
show

s
a
list

of
P
E
R
K

proxim
ity

interactors
show

ing
no

spectralcounts
in

the
pull-

dow
n
from

m
ock-transfected

cells.
Interestingly,

w
hile

our
previous

research
focused

on
one

of
the

m
ost

prom
inent

hits,
F
ilam

in
A
,
w
hich

w
e
further

validated
functionally,

the
B
ioID

dataset
show

ed
several

other
potential

interacting
pro-

teins
(T
able

1),ranging
from

m
ore

proteins
involved

in
actin

cytoskeleton
m
aintenance

(co
filin,

pro
filin,...),

proteins
involved

in
E
R

trafficking
(syntaxin

5,
coatom

er
subunits),

proteins
involved

in
m
em

brane
contact

sites
(V

A
P
A
/B
,

E
-Syt1,

junctophilin)
to

proteins
linked

w
ith

m
etabolism

(A
T
P
-citrate

synthase,
acyl-protein

thioesterase
2).

Interestingly,
PE

R
K

has
been

linked
recently

w
ith

m
etabolic

regulatory
netw

orks
(B
alsa

et
al.,

2019;
M
oncan

et
al.,

2021;
S
orge

etal.,2020),although
w
hetherthese

potentialinteractors
uncovered

by
our

B
ioID

are
relevantrem

ains
to

be
tested.T

o
gain

m
ore

insight
into

the
various

groups
of

proteins
in

the
dataset,

w
e

perform
ed

a
gene

ontology
analysis

using
W
E
B
-based

G
E
ne

SeT
A
naL

ysis
T
oolkit

(http://w
w
w
.

w
ebgestalt.org/,

Figure
1).

T
his

analysis
yielded

a
set

of
enriched

biological
processes

in
our

dataset.
A
s
a
validation

of
our

approach,
tw
o
of

these
groups

are
linked

to
PE

R
K
’s

m
ain

role
in

protein
folding

and
E
R

stress
response

(Figure
1A

and
B
).

C
onsidering

our
previous

and
ongoing

studies,
w
e

decided
to

focus
on

validating
the

interactions
of

P
E
R
K

w
ith

proteins
w
ith

a
know

n
tethering

role
and/or

w
ith

a
rele-

vantfunction
in
m
em

brane
contactsites

and
E
R
C
a
2+

hom
eo-

stasis.
T
w
o
hits

that
w
ere

interesting
in

this
regard

w
ere

S
E
R
C
A
1/2

and
V
A
P
A
/B
,
found

at
positions

47
and

62,
respectively,on

our
list

(T
able

1).

PERK
Interaction

W
ith

VAPB
T
he

isoform
s
V
A
P
A

and
B

are
m
em

bers
of

a
sm

all
V
A
P

protein
fam

ily
and

have
broadly

sim
ilar

structures
and

func-
tions

(M
urphy

&
L
evine,

2016).
T
hey

are
tail-anchored

E
R

m
em

brane
proteins

that
are

central
to

the
form

ation
of

M
C
S
s.V

A
P
s
act

as
tethers

for
a
grow

ing
group

of
proteins,

including
protein

tyrosine
phosphatase

interacting
protein

51
(P
T
P
IP
51),S

tA
R
R
elated

L
ipid

T
ransferD

om
ain

C
ontaining

3
(S
T
A
R
D
3),

oxysterol-binding
protein

(O
S
B
P
),
N
ir2,

and
S
orting

nexin
2
(S
N
X
2),

am
ong

others
(A

lpy
et

al.,
2013;

A
m
arilio

et
al.,

2005;
D
e
V
os

et
al.,

2012;
D
ong

et
al.,

2016;
W
yles

et
al.,

2002).
V
A
P
B

is
an

im
portant

m
ediator

of
both

E
R
-m

itochondria
contactsites

and
E
R
-plasm

a
m
em

-
brane

contactsites,w
here

itcan
interactw

ith
various

proteins
responsible

for
tethering

and
lipid

trafficking
atthese

contact
sites,

including
P
T
P
IP
51

on
m
itochondria

and
N
ir2

at
the

E
R
-P
M

contacts.
G
iven

the
role

of
P
E
R
K

in
m
odulating

both
E
R
-m

itochondria
and

indirectly
E
R
-P
M

contacts,
w
e

then
explored

the
possibility

that
V
A
P
A
/B

is
a
bona

fide
interacting

partner
of

P
E
R
K
.

In
our

dataset,
w
e
picked

up
unique

peptides
for

both
V
A
P
A
and

V
A
P
B
,indicating

thatboth
proteins

m
ightinter-

act
w
ith

P
E
R
K
.
B
ecause

V
A
P
B

has
traditionally

been
the

2
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Table 1. List of identified proteins (Scaffold, FDR < 1%) resulting from the BioID interactome screen using PERK-BirA as bait. Protein hits were only detected using PERK-BirA as bait
and not in control. Parental cells are shaded in yellow. Relative quantification of proteins is based on spectral counts (‘Total spectra’). Only proteins with atleast 2 exclusive unique
peptides per protein are listed.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Eukaryotic translation
initiation factor
2-alpha kinase 3
OS=Homo
sapiens OX= 9606
GN=EIF2AK3
PE= 1 SV= 3

Q9NZJ5 EIF2AK3 125 kDa 415 70 0 0 100% 0

Filamin-A OS=Homo
sapiens OX= 9606
GN= FLNA PE= 1
SV= 4

P21333 FLNA 281 kDa 94 66 0 0 100% 0

Coatomer subunit gamma-2 OS=
Homo sapiens OX= 9606 GN
=COPG2 PE= 1 SV= 1

Q9UBF2 COPG2 98 kDa 40 26 0 0 100% 0

Lamina-associated polypeptide 2,
isoforms beta/gamma OS=
Homo sapiens OX= 9606 GN
=TMPO PE= 1 SV= 2

P42167 TMPO 51 kDa 28 16 0 0 100% 0

Keratin, type I cytoskeletal 16 OS
=Homo sapiens OX= 9606
GN=KRT16 PE= 1 SV= 4

P08779 KRT16 51 kDa 26 4 0 0 100% 0

Kinectin OS=Homo sapiens OX
= 9606 GN=KTN1 PE= 1
SV= 1

Q86UP2 KTN1 156 kDa 24 23 0 0 100% 0

RuvB-like 1 OS=Homo sapiens
OX= 9606 GN=RUVBL1 PE
= 1 SV= 1

Q9Y265 RUVBL1 50 kDa 20 13 0 0 100% 0

E3 SUMO-protein ligase RanBP2
OS=Homo sapiens OX=
9606 GN=RANBP2 PE= 1
SV= 2

P49792 RANBP2 358 kDa 20 19 0 0 100% 0

78 kDa glucose-regulated protein
OS=Homo sapiens GN=
HSPA5 PE= 1 SV= 2

P11021|
GRP78_HUMAN

HSPA5 72 kDa 16 13 0 0 100% 0

Double-strand break repair P49959 MRE11 81 kDa 15 14 0 0 100% 0
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

protein MRE11 OS=Homo
sapiens OX= 9606 GN=
MRE11 PE= 1 SV= 3

Zinc finger CCCH-type antiviral
protein 1 OS=Homo sapiens
OX= 9606 GN=ZC3HAV1
PE= 1 SV= 3

Q7Z2W4 ZC3HAV1 101 kDa 14 10 0 0 100% 0

Src substrate cortactin OS=
Homo sapiens OX= 9606 GN
=CTTN PE= 1 SV= 2

Q14247 CTTN 62 kDa 14 12 0 0 100% 0

Bifunctional glutamate/
proline--tRNA ligase OS=
Homo sapiens OX= 9606 GN
=EPRS PE= 1 SV= 5

P07814 EPRS 171 kDa 12 11 0 0 100% 0

Lamin-B receptor OS=Homo
sapiens OX= 9606 GN=LBR
PE= 1 SV= 2

Q14739 LBR 71 kDa 11 7 0 0 100% 0

Transgelin-2 OS=Homo sapiens
OX= 9606 GN=TAGLN2 PE
= 1 SV= 3

P37802 TAGLN2 22 kDa 10 7 0 0 100% 0

eIF-2-alpha kinase activator
GCN1 OS=Homo sapiens OX
= 9606 GN=GCN1 PE= 1
SV= 6

Q92616 GCN1 293 kDa 10 10 0 0 100% 0

UBX domain-containing protein
4 OS=Homo sapiens OX=
9606 GN=UBXN4 PE= 1 SV
= 2

Q92575 UBXN4 57 kDa 10 6 0 0 100% 0

Staphylococcal nuclease
domain-containing protein 1
OS=Homo sapiens OX=
9606 GN= SND1 PE= 1 SV=
1

Q7KZF4 SND1 102 kDa 9 9 0 0 100% 0

Vesicle-associated membrane
protein-associated protein A
OS=Homo sapiens OX=

Q9P0L0 VAPA 28 kDa 8 4 0 0 100% 0

(continued)
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

9606 GN=VAPA PE= 1 SV
= 3

Histone H1.5 OS=Homo sapiens
OX= 9606 GN=HIST1H1B
PE= 1 SV= 3

P16401 HIST1H1B 23 kDa 7 3 0 0 100% 0

Sodium/potassium-transporting
ATPase subunit alpha-1 OS=
Homo sapiens OX= 9606 GN
=ATP1A1 PE= 1 SV= 1

P05023 ATP1A1 113 kDa 7 7 0 0 100% 0

Eukaryotic translation initiation
factor 5 OS=Homo sapiens
OX= 9606 GN=EIF5 PE= 1
SV= 2

P55010 EIF5 49 kDa 7 6 0 0 100% 0

Cytoskeleton-associated protein 4
OS=Homo sapiens OX=
9606 GN=CKAP4 PE= 1 SV
= 2

Q07065 CKAP4 66 kDa 7 7 0 0 100% 0

Protein ELYS OS=Homo
sapiens OX= 9606 GN=
AHCTF1 PE= 1 SV= 3

Q8WYP5 AHCTF1 253 kDa 7 7 0 0 100% 0

MKL/myocardin-like protein 2
OS=Homo sapiens OX=
9606 GN=MKL2 PE= 1 SV
= 3

Q9ULH7 MKL2 118 kDa 7 7 0 0 100% 0

Neuroblast
differentiation-associated
protein AHNAK OS=Homo
sapiens OX= 9606 GN=
AHNAK PE= 1 SV= 2

Q09666 AHNAK 629 kDa 7 7 0 0 93% 0

Protein disulfide-isomerase A4
OS=Homo sapiens OX=
9606 GN= PDIA4 PE= 1 SV
= 2

P13667 PDIA4 73 kDa 6 5 0 0 100% 0

Coronin-1B OS=Homo sapiens
OX= 9606 GN=CORO1B
PE= 1 SV= 1

Q9BR76 CORO1B 54 kDa 6 6 0 0 100% 0

Splicing factor, proline- and P23246 SFPQ 76 kDa 6 4 0 0 100% 0
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

glutamine-rich OS=Homo
sapiens OX= 9606 GN=
SFPQ PE= 1 SV= 2

Profilin-1 OS=Homo sapiens
OX= 9606 GN= PFN1 PE= 1
SV= 2

P07737 PFN1 15 kDa 6 6 0 0 100% 0

Eukaryotic translation initiation
factor 4 gamma 2 OS=Homo
sapiens OX= 9606 GN=
EIF4G2 PE= 1 SV= 1

P78344 EIF4G2 102 kDa 6 6 0 0 100% 0

Coiled-coil domain-containing
protein 47 OS=Homo sapiens
OX= 9606 GN=CCDC47 PE
= 1 SV= 1

Q96A33 CCDC47 56 kDa 6 6 0 0 100% 0

Endoplasmin OS=Homo sapiens
OX= 9606 GN=HSP90B1
PE= 1 SV= 1

P14625 HSP90B1 92 kDa 6 6 0 0 100% 0

Eukaryotic translation initiation
factor 4B OS=Homo sapiens
OX= 9606 GN=EIF4B PE=
1 SV= 2

P23588 EIF4B 69 kDa 6 6 0 0 100% 0

Multifunctional protein ADE2
OS=Homo sapiens OX=
9606 GN= PAICS PE= 1 SV
= 3

P22234 PAICS 47 kDa 6 5 0 0 100% 0

Torsin-1A-interacting protein 1
OS=Homo sapiens OX=
9606 GN=TOR1AIP1 PE= 1
SV= 2

Q5JTV8 TOR1AIP1 66 kDa 6 6 0 0 100% 0

Threonylcarbamoyladenosine
tRNA methylthiotransferase
OS=Homo sapiens OX=
9606 GN=CDKAL1 PE= 1
SV= 1

Q5VV42 CDKAL1 65 kDa 6 5 0 0 100% 0

Receptor of activated protein C
kinase 1 OS=Homo sapiens

P63244 RACK1 35 kDa 6 5 0 0 100% 0

(continued)
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

OX= 9606 GN=RACK1 PE
= 1 SV= 3

Membrane-associated
progesterone receptor
component 2 OS=Homo
sapiens OX= 9606 GN=
PGRMC2 PE= 1 SV= 1

O15173 PGRMC2 24 kDa 5 3 0 0 100% 0

Chromodomain-helicase-DNA-
binding protein 4 OS=Homo
sapiens OX= 9606 GN=
CHD4 PE= 1 SV= 2

Q14839 CHD4 218 kDa 5 5 0 0 100% 0

Afadin OS=Homo sapiens OX=
9606 GN=AFDN PE= 1 SV
= 3

P55196 AFDN 207 kDa 5 5 0 0 100% 0

Adapter molecule crk OS=
Homo sapiens OX= 9606 GN
=CRK PE= 1 SV= 2

P46108 CRK 34 kDa 5 5 0 0 100% 0

Nucleophosmin OS=Homo
sapiens OX= 9606 GN=
NPM1 PE= 1 SV= 2

P06748 NPM1 33 kDa 5 5 0 0 100% 0

Sarcoplasmic/endoplasmic
reticulum calcium ATPase 2
OS=Homo sapiens OX=
9606 GN=ATP2A2 PE= 1
SV= 1

P16615 ATP2A2 115 kDa 5 5 0 0 100% 0

Peroxiredoxin-4 OS=Homo
sapiens OX= 9606 GN=
PRDX4 PE= 1 SV= 1

Q13162 PRDX4 31 kDa 5 2 0 0 100% 0

Eukaryotic translation initiation
factor 4 gamma 1 OS=Homo
sapiens OX= 9606 GN=
EIF4G1 PE= 1 SV= 4

Q04637 EIF4G1 175 kDa 5 4 0 0 100% 0

Cytoskeleton-associated protein 5
OS=Homo sapiens OX=
9606 GN=CKAP5 PE= 1 SV
= 3

Q14008 CKAP5 226 kDa 4 4 0 0 100% 0

PEST proteolytic signal- Q8WW12 PCNP 19 kDa 4 2 0 0 98% 0
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

containing nuclear protein OS
=Homo sapiens OX= 9606
GN= PCNP PE= 1 SV= 2

Desmoplakin OS=Homo
sapiens OX= 9606 GN=DSP
PE= 1 SV= 3

P15924 DSP 332 kDa 4 4 0 0 100% 0

Ubiquitin-like modifier-
activating enzyme 1 OS=
Homo sapiens OX= 9606 GN
=UBA1 PE= 1 SV= 3

P22314 UBA1 118 kDa 4 4 0 0 100% 0

Fatty aldehyde dehydrogenase
OS=Homo sapiens OX=
9606 GN=ALDH3A2 PE= 1
SV= 1

P51648 ALDH3A2 55 kDa 4 4 0 0 100% 0

Creatine kinase B-type OS=
Homo sapiens OX= 9606 GN
=CKB PE= 1 SV= 1

P12277 CKB 43 kDa 4 4 0 0 100% 0

Syntaxin-5 OS=Homo sapiens
OX= 9606 GN= STX5 PE= 1
SV= 2

Q13190 STX5 40 kDa 4 4 0 0 100% 0

Rab-like protein 3 OS=Homo
sapiens OX= 9606 GN=
RABL3 PE= 1 SV= 1

Q5HYI8 RABL3 26 kDa 4 3 0 0 100% 0

Regulator of chromosome
condensation OS=Homo
sapiens OX= 9606 GN=
RCC1 PE= 1 SV= 1

P18754 RCC1 45 kDa 4 4 0 0 100% 0

Ran GTPase-activating protein 1
OS=Homo sapiens OX=
9606 GN=RANGAP1 PE= 1
SV= 1

P46060 RANGAP1 64 kDa 4 4 0 0 100% 0

Synaptobrevin homolog YKT6
OS=Homo sapiens OX=
9606 GN=YKT6 PE= 1 SV
= 1

O15498 YKT6 22 kDa 4 3 0 0 100% 0

Cold shock domain-containing
protein E1 OS=Homo sapiens

O75534 CSDE1 89 kDa 4 4 0 0 100% 0

(continued)
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

OX= 9606 GN=CSDE1 PE=
1 SV= 2

Vesicle-associated membrane
protein-associated protein B/C
OS=Homo sapiens OX=
9606 GN=VAPB PE= 1 SV
= 3

O95292 VAPB 27 kDa 4 2 0 0 99% 0

Vigilin OS=Homo sapiens OX
= 9606 GN=HDLBP PE= 1
SV= 2

Q00341 HDLBP 141 kDa 4 4 0 0 99% 0

Microtubule-associated protein 4
OS=Homo sapiens OX=
9606 GN=MAP4 PE= 1 SV
= 3

P27816 MAP4 121 kDa 4 3 0 0 100% 0

TATA-binding protein-
associated factor 2N OS=
Homo sapiens OX= 9606 GN
=TAF15 PE= 1 SV= 1

Q92804 TAF15 62 kDa 3 2 0 0 84% 0

Peptidyl-prolyl cis-trans
isomerase A OS=Homo
sapiens OX= 9606 GN=
PPIA PE= 1 SV= 2

P62937 PPIA 18 kDa 3 3 0 0 100% 0

CAD protein OS=Homo sapiens
OX= 9606 GN=CAD PE= 1
SV= 3

P27708 CAD 243 kDa 3 3 0 0 100% 0

Synapse-associated protein 1 OS
=Homo sapiens OX= 9606
GN= SYAP1 PE= 1 SV= 1

Q96A49 SYAP1 40 kDa 3 3 0 0 100% 0

Leucine-rich repeat-containing
protein 59 OS=Homo sapiens
OX= 9606 GN=LRRC59 PE
= 1 SV= 1

Q96AG4 LRRC59 35 kDa 3 3 0 0 100% 0

WW domain-containing
oxidoreductase OS=Homo
sapiens OX= 9606 GN=
WWOX PE= 1 SV= 1

Q9NZC7 WWOX 47 kDa 3 3 0 0 99% 0

D-3-phosphoglycerate O43175 PHGDH 57 kDa 3 3 0 0 100% 0
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

dehydrogenase OS=Homo
sapiens OX= 9606 GN=
PHGDH PE= 1 SV= 4

40S ribosomal protein S3 OS=
Homo sapiens OX= 9606 GN
=RPS3 PE= 1 SV= 2

P23396 RPS3 27 kDa 3 3 0 0 100% 0

Voltage-dependent anion-
selective channel protein 2 OS
=Homo sapiens OX= 9606
GN=VDAC2 PE= 1 SV= 2

P45880 VDAC2 32 kDa 3 3 0 0 100% 0

Band 4.1-like protein 3 OS=
Homo sapiens OX= 9606 GN
=EPB41L3 PE= 1 SV= 2

Q9Y2J2 EPB41L3 121 kDa 3 3 0 0 100% 0

Junctophilin-1 OS=Homo
sapiens OX= 9606 GN=
JPH1 PE= 1 SV= 2

Q9HDC5 JPH1 72 kDa 3 2 0 0 100% 0

Emerin OS=Homo sapiens OX
= 9606 GN=EMD PE= 1 SV
= 1

P50402 EMD 29 kDa 3 2 0 0 100% 0

Thioredoxin-dependent peroxide
reductase, mitochondrial OS=
Homo sapiens OX= 9606 GN
=PRDX3 PE= 1 SV= 3

P30048 PRDX3 28 kDa 3 3 0 0 100% 0

Eukaryotic translation initiation
factor 5B OS=Homo sapiens
OX= 9606 GN=EIF5B PE=
1 SV= 4

O60841 EIF5B 139 kDa 3 3 0 0 99% 0

Clathrin heavy chain 1 OS=
Homo sapiens OX= 9606 GN
=CLTC PE= 1 SV= 5

Q00610 CLTC 192 kDa 3 3 0 0 99% 0

Stromal interaction molecule 1
OS=Homo sapiens OX=
9606 GN= STIM1 PE= 1 SV
= 3

Q13586 STIM1 77 kDa 3 2 0 0 98% 0

Splicing factor 3B subunit 3 OS=
Homo sapiens OX= 9606 GN
=SF3B3 PE= 1 SV= 4

Q15393 SF3B3 136 kDa 3 3 0 0 96% 0

(continued)
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Nuclear migration protein nudC
OS=Homo sapiens OX=
9606 GN=NUDC PE= 1 SV
= 1

Q9Y266 NUDC 38 kDa 3 3 0 0 93% 0

Proliferation marker protein Ki-
67 OS=Homo sapiens OX=
9606 GN=MKI67 PE= 1 SV
= 2

P46013 MKI67 359 kDa 3 2 0 0 84% 0

Chloride channel CLIC-like
protein 1 OS=Homo sapiens
OX= 9606 GN=CLCC1 PE
= 1 SV= 1

Q96S66 CLCC1 62 kDa 3 3 0 0 99% 0

Far upstream element-binding
protein 2 OS=Homo sapiens
OX= 9606 GN=KHSRP PE
= 1 SV= 4

Q92945 KHSRP 73 kDa 3 3 0 0 96% 0

Clathrin interactor 1 OS=Homo
sapiens OX= 9606 GN=
CLINT1 PE= 1 SV= 1

Q14677 CLINT1 68 kDa 3 3 0 0 91% 0

Eukaryotic translation initiation
factor 2A OS=Homo sapiens
OX= 9606 GN=EIF2A PE=
1 SV= 3

Q9BY44 EIF2A 65 kDa 3 3 0 0 61% 0

Junction plakoglobin OS=Homo
sapiens OX= 9606 GN= JUP
PE= 1 SV= 3

P14923 JUP 82 kDa 3 3 0 0 40% 0

Pre-mRNA-splicing factor ATP-
dependent RNA helicase
DHX15 OS=Homo sapiens
OX= 9606 GN=DHX15 PE
= 1 SV= 2

O43143 DHX15 91 kDa 2 2 0 0 100% 0

T-complex protein 1 subunit zeta
OS=Homo sapiens OX=
9606 GN=CCT6A PE= 1 SV
= 3

P40227 CCT6A 58 kDa 2 2 0 0 100% 0

Cytoplasmic dynein 1 heavy
chain 1 OS=Homo sapiens

Q14204 DYNC1H1 532 kDa 2 2 0 0 100% 0
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

OX= 9606 GN=DYNC1H1
PE= 1 SV= 5

60S ribosomal protein L15 OS=
Homo sapiens OX= 9606 GN
=RPL15 PE= 1 SV= 2

P61313 RPL15 24 kDa 2 2 0 0 100% 0

Dolichyl-
diphosphooligosaccharide–
protein glycosyltransferase
subunit STT3B OS=Homo
sapiens OX= 9606 GN=
STT3B PE= 1 SV= 1

Q8TCJ2 STT3B 94 kDa 2 2 0 0 100% 0

Protein SGT1 homolog OS=
Homo sapiens OX= 9606 GN
=SUGT1 PE= 1 SV= 3

Q9Y2Z0 SUGT1 41 kDa 2 2 0 0 100% 0

Protein 4.1 OS=Homo sapiens
OX= 9606 GN=EPB41 PE=
1 SV= 4

P11171 EPB41 97 kDa 2 2 0 0 100% 0

Heterogeneous nuclear
ribonucleoprotein D0 OS=
Homo sapiens OX= 9606 GN
=HNRNPD PE= 1 SV= 1

Q14103 HNRNPD 38 kDa 2 2 0 0 100% 0

Chloride intracellular channel
protein 1 OS=Homo sapiens
OX= 9606 GN=CLIC1 PE=
1 SV= 4

O00299 CLIC1 27 kDa 2 2 0 0 100% 0

Signal recognition particle
subunit SRP68 OS=Homo
sapiens OX= 9606 GN=
SRP68 PE=1 SV= 2

Q9UHB9 SRP68 71 kDa 2 2 0 0 100% 0

Signal recognition particle
54 kDa protein OS=Homo
sapiens OX= 9606 GN=
SRP54 PE= 1 SV= 1

P61011 SRP54 56 kDa 2 2 0 0 100% 0

Polyadenylate-binding protein 1
OS=Homo sapiens OX=
9606 GN= PABPC1 PE= 1
SV= 2

P11940 PABPC1 71 kDa 2 2 0 0 100% 0

(continued)
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

T-complex protein 1 subunit
epsilon OS=Homo sapiens
OX= 9606 GN=CCT5 PE=
1 SV= 1

P48643 CCT5 60 kDa 2 2 0 0 100% 0

C-1-tetrahydrofolate synthase,
cytoplasmic OS=Homo
sapiens OX= 9606 GN=
MTHFD1 PE= 1 SV= 3

P11586 MTHFD1 102 kDa 2 2 0 0 100% 0

Voltage-dependent anion-
selective channel protein 3 OS
=Homo sapiens OX= 9606
GN=VDAC3 PE= 1 SV= 1

Q9Y277 VDAC3 31 kDa 2 2 0 0 100% 0

RNA-binding protein 26 OS=
Homo sapiens OX= 9606 GN
=RBM26 PE= 1 SV= 3

Q5T8P6 RBM26 114 kDa 2 2 0 0 99% 0

Ran-binding protein 3 OS=
Homo sapiens OX= 9606 GN
=RANBP3 PE= 1 SV= 1

Q9H6Z4 RANBP3 60 kDa 2 2 0 0 99% 0

60S ribosomal protein L10 OS=
Homo sapiens OX= 9606 GN
=RPL10 PE= 1 SV= 4

P27635 RPL10 25 kDa 2 2 0 0 99% 0

Protein RCC2 OS=Homo
sapiens OX= 9606 GN=
RCC2 PE= 1 SV= 2

Q9P258 RCC2 56 kDa 2 2 0 0 98% 0

Extended synaptotagmin-1 OS=
Homo sapiens OX= 9606 GN
=ESYT1 PE= 1 SV= 1

Q9BSJ8 ESYT1 123 kDa 2 2 0 0 97% 0

PC4 and SFRS1-interacting
protein OS=Homo sapiens
OX= 9606 GN= PSIP1 PE=
1 SV= 1

O75475 PSIP1 60 kDa 2 2 0 0 94% 0

SAFB-like transcription
modulator OS=Homo sapiens
OX= 9606 GN= SLTM PE=
1 SV= 2

Q9NWH9 SLTM 117 kDa 2 2 0 0 92% 0

Probable rRNA-processing
protein EBP2 OS=Homo

Q99848 EBNA1BP2 35 kDa 2 2 0 0 80% 0
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

sapiens OX= 9606 GN=
EBNA1BP2 PE= 1 SV= 2

Cysteine and histidine-rich
domain-containing protein 1
OS=Homo sapiens OX=
9606 GN=CHORDC1 PE= 1
SV= 2

Q9UHD1 CHORDC1 37 kDa 2 2 0 0 79% 0

ATP-dependent RNA helicase
DDX39A OS=Homo sapiens
OX= 9606 GN=DDX39A PE
= 1 SV= 2

O00148 (+1) DDX39A 49 kDa 2 2 0 0 100% 0

Heterogeneous nuclear
ribonucleoprotein H3 OS=
Homo sapiens OX= 9606 GN
=HNRNPH3 PE= 1 SV= 2

P31942 HNRNPH3 37 kDa 2 2 0 0 100% 0

Peroxisomal multifunctional
enzyme type 2 OS=Homo
sapiens OX= 9606 GN=
HSD17B4 PE= 1 SV= 3

P51659 HSD17B4 80 kDa 2 2 0 0 98% 0

Eukaryotic translation initiation
factor 3 subunit D OS=Homo
sapiens OX= 9606 GN=
EIF3D PE= 1 SV= 1

O15371 EIF3D 64 kDa 2 2 0 0 96% 0

Tyrosine-protein phosphatase
non-receptor type 1 OS=
Homo sapiens OX= 9606 GN
=PTPN1 PE= 1 SV= 1

P18031 PTPN1 50 kDa 2 2 0 0 92% 0

Jupiter microtubule associated
homolog 2 OS=Homo sapiens
OX= 9606 GN= JPT2 PE= 1
SV= 1

Q9H910 JPT2 20 kDa 2 2 0 0 90% 0

U5 small nuclear
ribonucleoprotein 200 kDa
helicase OS=Homo sapiens
OX= 9606 GN= SNRNP200
PE= 1 SV= 2

O75643 SNRNP200 245 kDa 2 2 0 0 89% 0

PDZ and LIM domain protein 5 Q96HC4 PDLIM5 64 kDa 2 2 0 0 86% 0
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

OS=Homo sapiens OX=
9606 GN= PDLIM5 PE= 1
SV= 5

Coatomer subunit alpha OS=
Homo sapiens OX= 9606 GN
=COPA PE= 1 SV= 2

P53621 COPA 138 kDa 2 2 0 0 86% 0

Activator of 90 kDa heat shock
protein ATPase homolog 1 OS
=Homo sapiens OX= 9606
GN=AHSA1 PE= 1 SV= 1

O95433 AHSA1 38 kDa 2 2 0 0 76% 0

Asparagine synthetase
[glutamine-hydrolyzing] OS=
Homo sapiens OX= 9606 GN
=ASNS PE= 1 SV= 4

P08243 ASNS 64 kDa 2 2 0 0 69% 0

Transitional endoplasmic
reticulum ATPase OS=Homo
sapiens OX= 9606 GN=VCP
PE= 1 SV= 4

P55072 VCP 89 kDa 2 2 0 0 62% 0

RNA cytidine acetyltransferase
OS=Homo sapiens OX=
9606 GN=NAT10 PE= 1 SV
= 2

Q9H0A0 NAT10 116 kDa 2 2 0 0 54% 0

Protein arginine
N-methyltransferase 5 OS=
Homo sapiens OX= 9606 GN
=PRMT5 PE= 1 SV= 4

O14744 PRMT5 73 kDa 2 2 0 0 38% 0

60S ribosomal protein L38 OS=
Homo sapiens OX= 9606 GN
=RPL38 PE= 1 SV= 2

P63173 RPL38 8 kDa 2 2 0 0 37% 0

Angiomotin OS=Homo sapiens
OX= 9606 GN=AMOT PE=
1 SV= 1

Q4VCS5 AMOT 118 kDa 2 2 0 0 29% 0

Segment polarity protein
dishevelled homolog DVL-2
OS=Homo sapiens OX=
9606 GN=DVL2 PE= 1 SV
= 1

O14641 DVL2 79 kDa 2 2 0 0 21% 0
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

DDRGK domain-containing
protein 1 OS=Homo sapiens
OX= 9606 GN=DDRGK1
PE= 1 SV= 2

Q96HY6 DDRGK1 36 kDa 2 2 0 0 41% 0

Calponin-3 OS=Homo sapiens
OX= 9606 GN=CNN3 PE=
1 SV= 1

Q15417 CNN3 36 kDa 2 2 0 0 19% 0

Synaptosomal-associated protein
29 OS=Homo sapiens OX=
9606 GN= SNAP29 PE= 1
SV= 1

O95721 SNAP29 29 kDa 2 2 0 0 16% 0

T-complex protein 1 subunit theta
OS=Homo sapiens OX=
9606 GN=CCT8 PE= 1 SV=
4

P50990 CCT8 60 kDa 58 32 1 1 100% 55%

Fatty acid synthase OS=Homo
sapiens OX= 9606 GN=
FASN PE= 1 SV= 3

P49327 FASN 273 kDa 32 27 1 1 100% 82%

Protein LYRIC OS=Homo
sapiens OX= 9606 GN=
MTDH PE= 1 SV= 2

Q86UE4 MTDH 64 kDa 24 15 1 1 100% 11%

Plasminogen activator inhibitor 1
RNA-binding protein OS=
Homo sapiens OX= 9606 GN
=SERBP1 PE= 1 SV= 2

Q8NC51 SERBP1 45 kDa 12 8 1 1 100% 77%

Ubiquitin-40S ribosomal protein
S27a OS=Homo sapiens OX
= 9606 GN=RPS27A PE= 1
SV= 2

P62979 RPS27A 18 kDa 16 7 1 1 100% 15%

Heterogeneous nuclear
ribonucleoprotein L OS=
Homo sapiens OX= 9606 GN
=HNRNPL PE= 1 SV= 2

P14866 HNRNPL 64 kDa 9 9 1 1 100% 94%

Poly(rC)-binding protein 1 OS=
Homo sapiens OX= 9606 GN
=PCBP1 PE= 1 SV= 2

Q15365 PCBP1 37 kDa 7 5 1 1 100% 98%

Eukaryotic initiation factor 4A-I P60842 EIF4A1 46 kDa 6 6 1 1 100% 81%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

OS=Homo sapiens OX=
9606 GN=EIF4A1 PE= 1 SV
= 1

Heterogeneous nuclear
ribonucleoprotein A3 OS=
Homo sapiens OX= 9606 GN
=HNRNPA3 PE= 1 SV= 2

P51991 HNRNPA3 40 kDa 5 5 1 1 100% 98%

GTP-binding nuclear protein Ran
OS=Homo sapiens OX=
9606 GN=RAN PE= 1 SV=
3

P62826 RAN 24 kDa 5 5 1 1 100% 93%

ADP/ATP translocase 2 OS=
Homo sapiens OX= 9606 GN
=SLC25A5 PE= 1 SV= 7

P05141 SLC25A5 33 kDa 4 4 1 1 100% 92%

Splicing regulatory glutamine/
lysine-rich protein 1 OS=
Homo sapiens OX= 9606 GN
=SREK1 PE= 1 SV= 1

Q8WXA9 SREK1 59 kDa 4 4 1 1 100% 47%

60S ribosomal protein L12 OS=
Homo sapiens OX= 9606 GN
=RPL12 PE= 1 SV= 1

P30050 RPL12 18 kDa 3 2 1 1 100% 76%

Fructose-bisphosphate aldolase A
OS=Homo sapiens OX=
9606 GN=ALDOA PE= 1
SV= 2

P04075 ALDOA 39 kDa 4 4 1 1 100% 20%

60S ribosomal protein L3 OS=
Homo sapiens OX= 9606 GN
=RPL3 PE= 1 SV= 2

P39023 RPL3 46 kDa 5 4 1 1 100% 8%

Heterogeneous nuclear
ribonucleoprotein H OS=
Homo sapiens OX= 9606 GN
=HNRNPH1 PE= 1 SV= 4

P31943 HNRNPH1 49 kDa 3 3 1 1 100% 98%

Desmoglein-1 OS=Homo
sapiens OX= 9606 GN=
DSG1 PE= 1 SV= 2

Q02413 DSG1 114 kDa 2 2 1 1 100% 97%

40S ribosomal protein S2 OS= P15880 RPS2 31 kDa 2 2 1 1 100% 96%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Homo sapiens OX= 9606 GN
=RPS2 PE= 1 SV= 2

Dermcidin OS=Homo sapiens
OX= 9606 GN=DCD PE= 1
SV= 2

P81605 DCD 11 kDa 2 2 1 1 100% 94%

40S ribosomal protein S16 OS=
Homo sapiens OX= 9606 GN
=RPS16 PE= 1 SV= 2

P62249 RPS16 16 kDa 2 2 1 1 100% 92%

Heterogeneous nuclear
ribonucleoprotein M OS=
Homo sapiens OX= 9606 GN
=HNRNPM PE= 1 SV= 3

P52272 HNRNPM 78 kDa 2 2 1 1 100% 92%

Serine/arginine-rich splicing
factor 7 OS=Homo sapiens
OX= 9606 GN= SRSF7 PE=
1 SV= 1

Q16629 SRSF7 27 kDa 3 3 1 1 99% 77%

40S ribosomal protein S15a OS=
Homo sapiens OX= 9606 GN
=RPS15A PE= 1 SV= 2

P62244 RPS15A 15 kDa 3 3 1 1 100% 74%

T-complex protein 1 subunit
alpha OS=Homo sapiens OX
= 9606 GN=TCP1 PE= 1 SV
= 1

P17987 TCP1 60 kDa 3 3 1 1 100% 56%

Pre-mRNA-processing factor 40
homolog A OS=Homo
sapiens OX= 9606 GN=
PRPF40A PE= 1 SV= 2

O75400 PRPF40A 109 kDa 3 3 1 1 99% 50%

Glyceraldehyde-3-phosphate
dehydrogenase OS=Homo
sapiens OX= 9606 GN=
GAPDH PE= 1 SV= 3

P04406 GAPDH 36 kDa 2 2 1 1 100% 31%

RNA-binding protein 39 OS=
Homo sapiens OX= 9606 GN
=RBM39 PE= 1 SV= 2

Q14498 RBM39 59 kDa 3 3 1 1 99% 28%

Probable ATP-dependent RNA
helicase DDX46 OS=Homo

Q7L014 DDX46 117 kDa 3 3 1 1 100% 8%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

sapiens OX= 9606 GN=
DDX46 PE= 1 SV= 2

Filaggrin-2 OS=Homo sapiens
OX= 9606 GN= FLG2 PE= 1
SV= 1

Q5D862 FLG2 248 kDa 3 3 1 1 85% 23%

Cofilin-1 OS=Homo sapiens OX
= 9606 GN=CFL1 PE= 1 SV
= 3

P23528 CFL1 19 kDa 3 3 1 1 100% 7%

Heterogeneous nuclear
ribonucleoprotein A/B OS=
Homo sapiens OX= 9606 GN
=HNRNPAB PE= 1 SV= 2

Q99729 HNRNPAB 36 kDa 2 2 1 1 98% 98%

Pre-mRNA-processing-splicing
factor 8 OS=Homo sapiens
OX= 9606 GN= PRPF8 PE=
1 SV= 2

Q6P2Q9 PRPF8 274 kDa 4 4 1 1 85% 31%

Elongation factor Tu,
mitochondrial OS=Homo
sapiens OX= 9606 GN=
TUFM PE= 1 SV= 2

P49411 TUFM 50 kDa 9 8 2 2 100% 95%

RNA-binding protein FUS OS=
Homo sapiens OX= 9606 GN
=FUS PE= 1 SV= 1

P35637 FUS 53 kDa 11 6 2 2 100% 30%

Peroxiredoxin-2 OS=Homo
sapiens OX= 9606 GN=
PRDX2 PE= 1 SV= 5

P32119 PRDX2 22 kDa 6 3 2 1 100% 73%

ADP-ribosylation factor-like
protein 6-interacting protein 4
OS=Homo sapiens OX=
9606 GN=ARL6IP4 PE= 1
SV= 2

Q66PJ3 ARL6IP4 45 kDa 6 4 2 1 100% 98%

Nucleolar RNA helicase 2 OS=
Homo sapiens OX= 9606 GN
=DDX21 PE= 1 SV= 5

Q9NR30 DDX21 87 kDa 7 7 2 2 100% 96%

Fibronectin OS=Homo sapiens
OX= 9606 GN= FN1 PE= 1
SV= 4

P02751 FN1 263 kDa 4 3 2 2 100% 100%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Serine/arginine-rich splicing
factor 1 OS=Homo sapiens
OX= 9606 GN= SRSF1 PE=
1 SV= 2

Q07955 SRSF1 28 kDa 5 4 2 2 100% 66%

Serine/threonine-protein kinase
PRP4 homolog OS=Homo
sapiens OX= 9606 GN=
PRPF4B PE= 1 SV= 3

Q13523 PRPF4B 117 kDa 4 4 2 2 100% 100%

Nucleolar protein 58 OS=Homo
sapiens OX= 9606 GN=
NOP58 PE= 1 SV= 1

Q9Y2X3 NOP58 60 kDa 4 4 2 2 100% 100%

Alpha-enolase OS=Homo
sapiens OX= 9606 GN=
ENO1 PE= 1 SV= 2

P06733 ENO1 47 kDa 4 3 2 2 100% 98%

Histone H2A type 1 OS=Homo
sapiens OX= 9606 GN=
HIST1H2AG PE= 1 SV= 2

P0C0S8 (+6) HIST1H2AG 14 kDa 2 2 2 2 100% 100%

Serine/arginine-rich splicing
factor 2 OS=Homo sapiens
OX= 9606 GN= SRSF2 PE=
1 SV= 4

Q01130 SRSF2 25 kDa 2 2 2 2 100% 100%

60S ribosomal protein L36a OS=
Homo sapiens OX= 9606 GN
=RPL36A PE= 1 SV= 2

P83881 (+1) RPL36A 12 kDa 2 2 2 2 99% 93%

Poly(rC)-binding protein 2 OS=
Homo sapiens OX= 9606 GN
=PCBP2 PE= 1 SV= 1

Q15366 PCBP2 39 kDa 4 1 2 2 40% 41%

Proliferation-associated protein
2G4 OS=Homo sapiens OX=
9606 GN= PA2G4 PE= 1 SV
= 3

Q9UQ80 PA2G4 44 kDa 4 4 2 2 100% 71%

40S ribosomal protein S26 OS=
Homo sapiens OX= 9606 GN
=RPS26 PE= 1 SV= 3

P62854 RPS26 13 kDa 2 2 2 1 100% 67%

Keratinocyte proline-rich protein
OS=Homo sapiens OX=

Q5T749 KPRP 64 kDa 2 2 2 2 73% 85%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

9606 GN=KPRP PE= 1 SV=
1

ATP-dependent RNA helicase
DDX3X OS=Homo sapiens
OX= 9606 GN=DDX3X PE
= 1 SV= 3

O00571 DDX3X 73 kDa 2 2 2 2 100% 27%

ATP-citrate synthase OS=Homo
sapiens OX= 9606 GN=
ACLY PE= 1 SV= 3

P53396 ACLY 121 kDa 5 5 2 2 100% 16%

60S ribosomal protein L4 OS=
Homo sapiens OX= 9606 GN
=RPL4 PE= 1 SV= 5

P36578 RPL4 48 kDa 3 3 2 2 100% 15%

60S ribosomal protein L7a OS=
Homo sapiens OX= 9606 GN
=RPL7A PE= 1 SV= 2

P62424 RPL7A 30 kDa 2 2 2 1 92% 10%

60S ribosomal protein L8 OS=
Homo sapiens OX= 9606 GN
=RPL8 PE= 1 SV= 2

P62917 RPL8 28 kDa 1 1 2 2 83% 98%

Uncharacterized protein
NKAPD1 OS=Homo sapiens
OX= 9606 GN=NKAPD1
PE= 1 SV= 2

Q6ZUT1 NKAPD1 34 kDa 2 2 2 2 60% 66%

Glutathione S-transferase P OS=
Homo sapiens OX= 9606 GN
=GSTP1 PE= 1 SV= 2

P09211 GSTP1 23 kDa 1 1 2 2 71% 46%

Interleukin enhancer-binding
factor 3 OS=Homo sapiens
OX= 9606 GN= ILF3 PE= 1
SV= 3

Q12906 ILF3 95 kDa 0 0 2 2 0 100%

Non-histone chromosomal
protein HMG-14 OS=Homo
sapiens OX= 9606 GN=
HMGN1 PE= 1 SV= 3

P05114 HMGN1 11 kDa 1 1 2 2 9% 31%

ATP-dependent RNA helicase A
OS=Homo sapiens OX=
9606 GN=DHX9 PE= 1 SV
= 4

Q08211 DHX9 141 kDa 20 15 3 2 100% 98%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Peroxiredoxin-1 OS=Homo
sapiens OX= 9606 GN=
PRDX1 PE= 1 SV= 1

Q06830 PRDX1 22 kDa 13 11 3 3 100% 100%

Retinitis pigmentosa 9 protein OS
=Homo sapiens OX= 9606
GN=RP9 PE= 1 SV= 2

Q8TA86 RP9 26 kDa 11 8 3 3 100% 100%

Non-POU domain-containing
octamer-binding protein OS=
Homo sapiens OX= 9606 GN
=NONO PE= 1 SV= 4

Q15233 NONO 54 kDa 12 9 3 2 100% 100%

L-lactate dehydrogenase B chain
OS=Homo sapiens OX=
9606 GN=LDHB PE= 1 SV
= 2

P07195 LDHB 37 kDa 7 5 3 2 100% 100%

Vimentin OS=Homo sapiens
OX= 9606 GN=VIM PE= 1
SV= 4

P08670 VIM 54 kDa 7 6 3 2 100% 100%

40S ribosomal protein S3a OS=
Homo sapiens OX= 9606 GN
=RPS3A PE= 1 SV= 2

P61247 RPS3A 30 kDa 3 3 3 3 100% 100%

THO complex subunit 4 OS=
Homo sapiens OX= 9606 GN
=ALYREF PE= 1 SV= 3

Q86V81 ALYREF 27 kDa 2 2 3 2 100% 100%

Histone H1x OS=Homo sapiens
OX= 9606 GN=H1FX PE=
1 SV= 1

Q92522 H1FX 22 kDa 3 2 3 2 100% 100%

40S ribosomal protein S14 OS=
Homo sapiens OX= 9606 GN
=RPS14 PE= 1 SV= 3

P62263 RPS14 16 kDa 2 2 3 2 100% 97%

60S ribosomal protein L13 OS=
Homo sapiens OX= 9606 GN
=RPL13 PE= 1 SV= 4

P26373 RPL13 24 kDa 2 2 3 2 100% 100%

Serum albumin OS=Homo
sapiens OX= 9606 GN=ALB
PE= 1 SV= 2

P02768 ALB 69 kDa 2 1 3 3 96% 100%

Elongation factor 1-gamma OS= P26641 EEF1G 50 kDa 1 1 3 3 97% 100%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Homo sapiens OX= 9606 GN
=EEF1G PE= 1 SV= 3

60S ribosomal protein L10a OS=
Homo sapiens OX= 9606 GN
=RPL10A PE= 1 SV= 2

P62906 RPL10A 25 kDa 1 1 3 2 41% 98%

ATP synthase subunit alpha,
mitochondrial OS=Homo
sapiens OX= 9606 GN=
ATP5F1A PE= 1 SV= 1

P25705 ATP5F1A 60 kDa 1 1 3 3 8% 100%

Heat shock protein HSP 90-alpha
OS=Homo sapiens OX=
9606 GN=HSP90AA1 PE= 1
SV= 5

P07900 HSP90AA1 85 kDa 12 9 4 3 100% 100%

Pyruvate kinase PKM OS=
Homo sapiens OX= 9606 GN
=PKM PE= 1 SV= 4

P14618 PKM 58 kDa 15 15 4 4 100% 100%

Heat shock protein HSP 90-beta
OS=Homo sapiens OX=
9606 GN=HSP90AB1 PE= 1
SV= 4

P08238 HSP90AB1 83 kDa 10 4 4 1 100% 8%

Splicing factor, arginine/serine-
rich 19 OS=Homo sapiens
OX= 9606 GN= SCAF1 PE=
1 SV= 3

Q9H7N4 SCAF1 139 kDa 8 7 4 3 100% 100%

Heterogeneous nuclear
ribonucleoprotein K OS=
Homo sapiens OX= 9606 GN
=HNRNPK PE= 1 SV= 1

P61978 HNRNPK 51 kDa 5 5 4 4 100% 100%

Trypsin-1 OS=Homo sapiens
OX= 9606 GN= PRSS1 PE=
1 SV= 1

P07477 PRSS1 27 kDa 4 2 4 2 100% 100%

40S ribosomal protein S30 OS=
Homo sapiens OX= 9606 GN
=FAU PE= 1 SV= 1

P62861 FAU 7 kDa 3 1 4 2 97% 100%

DNA topoisomerase 1 OS=
Homo sapiens OX= 9606 GN
=TOP1 PE= 1 SV= 2

P11387 TOP1 91 kDa 6 5 4 4 100% 97%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

60S ribosomal protein L7 OS=
Homo sapiens OX= 9606 GN
=RPL7 PE= 1 SV= 1

P18124 RPL7 29 kDa 4 3 4 3 100% 100%

40S ribosomal protein S8 OS=
Homo sapiens OX= 9606 GN
=RPS8 PE= 1 SV= 2

P62241 RPS8 24 kDa 3 3 4 2 100% 100%

60S ribosomal protein L5 OS=
Homo sapiens OX= 9606 GN
=RPL5 PE= 1 SV= 3

P46777 RPL5 34 kDa 1 1 4 2 95% 80%

Ribosomal RNA processing
protein 1 homolog B OS=
Homo sapiens OX= 9606 GN
=RRP1B PE= 1 SV= 3

Q14684 RRP1B 84 kDa 0 0 4 4 0 100%

Elongation factor 2 OS=Homo
sapiens OX= 9606 GN=
EEF2 PE= 1 SV= 4

P13639 EEF2 95 kDa 31 19 5 5 100% 100%

Tubulin beta chain OS=Homo
sapiens OX= 9606 GN=
TUBB PE= 1 SV= 2

P07437 TUBB 50 kDa 16 11 5 4 100% 100%

Tubulin alpha-1B chain OS=
Homo sapiens OX= 9606 GN
=TUBA1B PE= 1 SV= 1

P68363 (+2) TUBA1B 50 kDa 13 8 5 4 100% 100%

L-lactate dehydrogenase A chain
OS=Homo sapiens OX=
9606 GN=LDHA PE= 1 SV
= 2

P00338 LDHA 37 kDa 7 6 5 5 100% 100%

E3 ubiquitin-protein ligase
RBBP6 OS=Homo sapiens
OX= 9606 GN=RBBP6 PE
= 1 SV= 1

Q7Z6E9 RBBP6 202 kDa 11 10 5 5 100% 100%

Protein LLP homolog OS=
Homo sapiens OX= 9606 GN
=LLPH PE= 1 SV= 1

Q9BRT6 LLPH 15 kDa 7 4 5 3 100% 100%

Probable ATP-dependent RNA
helicase DDX17 OS=Homo
sapiens OX= 9606 GN=
DDX17 PE= 1 SV= 2

Q92841 DDX17 80 kDa 4 3 5 4 100% 100%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Protein SREK1IP1 OS=Homo
sapiens OX= 9606 GN=
SREK1IP1 PE= 1 SV= 1

Q8N9Q2 SREK1IP1 18 kDa 4 3 5 3 100% 100%

RNA-binding motif protein, X
chromosome OS=Homo
sapiens OX= 9606 GN=
RBMX PE= 1 SV= 3

P38159 RBMX 42 kDa 8 6 5 4 100% 97%

Putative RNA-binding protein
Luc7-like 2 OS=Homo
sapiens OX= 9606 GN=
LUC7L2 PE= 1 SV= 2

Q9Y383 LUC7L2 47 kDa 2 2 5 4 99% 100%

60S ribosomal protein L37 OS=
Homo sapiens OX= 9606 GN
=RPL37 PE= 1 SV= 2

P61927 RPL37 11 kDa 0 0 5 2 0 100%

Heat shock 70 kDa protein 1A
OS=Homo sapiens OX=
9606 GN=HSPA1A PE= 1
SV= 1

P0DMV8 (+1) HSPA1A 70 kDa 20 16 6 6 100% 100%

Heat shock cognate 71 kDa
protein OS=Homo sapiens
OX= 9606 GN=HSPA8 PE=
1 SV= 1

P11142 HSPA8 71 kDa 18 8 6 4 100% 100%

Heterogeneous nuclear
ribonucleoproteins A2/B1 OS
=Homo sapiens OX= 9606
GN=HNRNPA2B1 PE= 1
SV= 2

P22626 HNRNPA2B1 37 kDa 16 11 6 4 100% 100%

Histone H4 OS=Homo sapiens
OX= 9606 GN=HIST1H4A
PE= 1 SV= 2

P62805 HIST1H4A 11 kDa 9 7 6 5 100% 100%

AP-3 complex subunit delta-1 OS
=Homo sapiens OX= 9606
GN=AP3D1 PE= 1 SV= 1

O14617 AP3D1 130 kDa 9 7 6 4 100% 100%

Nucleolin OS=Homo sapiens
OX= 9606 GN=NCL PE= 1
SV= 3

P19338 NCL 77 kDa 8 8 6 6 100% 100%

A-kinase anchor protein 17A OS Q02040 AKAP17A 81 kDa 11 8 6 6 100% 100%
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

=Homo sapiens OX= 9606
GN=AKAP17A PE= 1 SV=
2

60S ribosomal protein L6 OS=
Homo sapiens OX= 9606 GN
=RPL6 PE= 1 SV= 3

Q02878 RPL6 33 kDa 2 2 6 4 95% 100%

Heterogeneous nuclear
ribonucleoprotein A1 OS=
Homo sapiens OX= 9606 GN
=HNRNPA1 PE= 1 SV= 5

P09651 HNRNPA1 39 kDa 16 11 7 4 100% 100%

La-related protein 7 OS=Homo
sapiens OX= 9606 GN=
LARP7 PE= 1 SV= 1

Q4G0J3 LARP7 67 kDa 6 6 7 6 100% 100%

G patch domain-containing
protein 4 OS=Homo sapiens
OX= 9606 GN=GPATCH4
PE= 1 SV= 2

Q5T3I0 GPATCH4 50 kDa 5 5 7 6 100% 100%

NF-kappa-B-activating protein
OS=Homo sapiens OX=
9606 GN=NKAP PE= 1 SV
= 1

Q8N5F7 NKAP 47 kDa 8 6 8 5 100% 100%

60S ribosomal protein L23a OS=
Homo sapiens OX= 9606 GN
=RPL23A PE= 1 SV= 1

P62750 RPL23A 18 kDa 8 6 8 4 100% 100%

Histone H2B type 1-K OS=
Homo sapiens OX= 9606 GN
=HIST1H2BK PE= 1 SV= 3

O60814 (+8) HIST1H2BK 14 kDa 7 5 8 4 100% 100%

Histone H3.1 OS=Homo sapiens
OX= 9606 GN=HIST1H3A
PE= 1 SV= 2

P68431 (+3) HIST1H3A 15 kDa 6 4 8 4 100% 100%

Transcription initiation factor
TFIID subunit 3 OS=Homo
sapiens OX= 9606 GN=
TAF3 PE= 1 SV= 1

Q5VWG9 TAF3 104 kDa 6 6 8 7 100% 100%

Keratin, type I cytoskeletal 17 OS
=Homo sapiens OX= 9606
GN=KRT17 PE= 1 SV= 2

Q04695 KRT17 48 kDa 12 3 9 2 100% 76%

(continued)

2
6

Contact



Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Heterogeneous nuclear
ribonucleoproteins C1/C2 OS
=Homo sapiens OX= 9606
GN=HNRNPC PE= 1 SV= 4

P07910 HNRNPC 34 kDa 9 6 9 4 100% 100%

Hornerin OS=Homo sapiens OX
= 9606 GN=HRNR PE= 1
SV= 2

Q86YZ3 HRNR 282 kDa 12 9 10 7 100% 100%

Heterogeneous nuclear
ribonucleoprotein U OS=
Homo sapiens OX= 9606 GN
=HNRNPU PE= 1 SV= 6

Q00839 HNRNPU 91 kDa 17 12 11 6 100% 100%

Serine/arginine-rich splicing
factor 11 OS=Homo sapiens
OX= 9606 GN= SRSF11 PE
= 1 SV= 1

Q05519 SRSF11 54 kDa 11 8 11 6 100% 100%

Serine/arginine repetitive matrix
protein 2 OS=Homo sapiens
OX= 9606 GN= SRRM2 PE
= 1 SV= 2

Q9UQ35 SRRM2 300 kDa 15 7 11 6 100% 100%

Poly [ADP-ribose] polymerase 1
OS=Homo sapiens OX=
9606 GN= PARP1 PE= 1 SV
= 4

P09874 PARP1 113 kDa 29 22 12 12 100% 100%

Elongation factor 1-alpha 1 OS=
Homo sapiens OX= 9606 GN
=EEF1A1 PE= 1 SV= 1

P68104 (+1) EEF1A1 50 kDa 21 14 13 9 100% 100%

Nucleolar protein 56 OS=Homo
sapiens OX= 9606 GN=
NOP56 PE= 1 SV= 4

O00567 NOP56 66 kDa 16 11 13 10 100% 100%

U2 snRNP-associated SURP
motif-containing protein OS=
Homo sapiens OX= 9606 GN
=U2SURP PE= 1 SV= 2

O15042 U2SURP 118 kDa 25 19 14 10 100% 100%

Guanine nucleotide-binding
protein-like 3 OS=Homo
sapiens OX= 9606 GN=
GNL3 PE= 1 SV= 2

Q9BVP2 GNL3 62 kDa 9 7 16 9 100% 100%

(continued)

Sassano
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

Actin, cytoplasmic 1 OS=Homo
sapiens OX= 9606 GN=
ACTB PE= 1 SV= 1

P60709 (+1) ACTB 42 kDa 22 12 17 9 100% 100%

Multiple myeloma tumor-
associated protein 2 OS=
Homo sapiens OX= 9606 GN
=MMTAG2 PE= 1 SV= 1

Q9BU76 MMTAG2 29 kDa 21 13 17 8 100% 100%

Keratin, type II cytoskeletal 5 OS
=Homo sapiens OX= 9606
GN=KRT5 PE= 1 SV= 3

P13647 KRT5 62 kDa 27 15 20 11 100% 100%

Histone H1.0 OS=Homo sapiens
OX= 9606 GN=H1F0 PE= 1
SV= 3

P07305 H1F0 21 kDa 16 9 20 9 100% 100%

Nucleolar protein of 40 kDa OS=
Homo sapiens OX= 9606 GN
=ZCCHC17 PE= 1 SV= 1

Q9NP64 ZCCHC17 28 kDa 19 9 20 10 100% 100%

60S ribosomal protein L29 OS=
Homo sapiens OX= 9606 GN
=RPL29 PE= 1 SV= 2

P47914 RPL29 18 kDa 10 2 21 5 100% 100%

Keratin, type I cytoskeletal 14 OS
=Homo sapiens OX= 9606
GN=KRT14 PE= 1 SV= 4

P02533 KRT14 52 kDa 32 16 22 7 100% 100%

Protein SON OS=Homo sapiens
OX= 9606 GN= SON PE= 1
SV= 4

P18583 SON 264 kDa 15 15 23 17 100% 100%

Keratin, type II cytoskeletal 6A
OS=Homo sapiens OX=
9606 GN=KRT6A PE= 1 SV
= 3

P02538 KRT6A 60 kDa 30 8 25 7 100% 100%

Transcription termination factor 1
OS=Homo sapiens OX=
9606 GN=TTF1 PE= 1 SV=
3

Q15361 TTF1 103 kDa 31 23 25 17 100% 100%

Treacle protein OS=Homo
sapiens OX= 9606 GN=
TCOF1 PE= 1 SV= 3

Q13428 TCOF1 152 kDa 26 17 27 17 100% 100%

Methylcrotonoyl-CoA Q96RQ3 MCCC1 80 kDa 50 25 40 19 100% 100%

(continued)
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Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

carboxylase subunit alpha,
mitochondrial OS=Homo
sapiens OX= 9606 GN=
MCCC1 PE= 1 SV= 3

Lysine-rich nucleolar protein 1
OS=Homo sapiens OX=
9606 GN=KNOP1 PE= 1 SV
= 1

Q1ED39 KNOP1 52 kDa 61 33 42 23 100% 100%

Arginine and glutamate-rich
protein 1 OS=Homo sapiens
OX= 9606 GN=ARGLU1
PE= 1 SV= 1

Q9NWB6 ARGLU1 33 kDa 29 17 46 20 100% 100%

Cell growth-regulating nucleolar
protein OS=Homo sapiens
OX= 9606 GN=LYAR PE=
1 SV= 2

Q9NX58 LYAR 44 kDa 50 24 50 23 100% 100%

Keratin, type I cytoskeletal 9 OS
=Homo sapiens OX= 9606
GN=KRT9 PE= 1 SV= 3

P35527 KRT9 62 kDa 98 34 54 19 100% 100%

Keratin, type I cytoskeletal 10 OS
=Homo sapiens OX= 9606
GN=KRT10 PE= 1 SV= 6

P13645 KRT10 59 kDa 60 27 54 24 100% 100%

Keratin, type II cytoskeletal 2
epidermal OS=Homo sapiens
OX= 9606 GN=KRT2 PE=
1 SV= 2

P35908 KRT2 65 kDa 64 29 60 24 100% 100%

Histone H1.2 OS=Homo sapiens
OX= 9606 GN=HIST1H1C
PE= 1 SV= 2

P16403 HIST1H1C 21 kDa 72 2 69 2 100% 100%

Acetyl-CoA carboxylase 1 OS=
Homo sapiens OX= 9606 GN
=ACACA PE= 1 SV= 2

Q13085 ACACA 266 kDa 41 33 69 45 100% 100%

Histone H1.4 OS=Homo sapiens
OX= 9606 GN=HIST1H1E
PE= 1 SV= 2

P10412 HIST1H1E 22 kDa 74 13 75 18 100% 100%

Keratin, type II cytoskeletal 1 OS P04264 KRT1 66 kDa 135 45 94 31 100% 100%

(continued)
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m
ore

studied
of

the
tw
o
at

M
C
S
,
and

because
both

proteins
are

highly
sim

ilar,
for

sim
plicity,

here
w
e

focused
on

V
A
P
B
.
W
e
tested

the
possible

interaction
betw

een
V
A
P
B

and
P
E
R
K

by
co-im

m
unoprecipitation

(co-IP
)
experim

ents
and

successfully
con

firm
ed

that
im

m
unoprecipitation

of
w
ild

type
P
E
R
K
-m

yc
(P
E
R
K
W
T)

expressed
in

H
E
K
293-T

cells,
pulled

dow
n
V
A
P
B

(F
igures

2
and

S
2).

In
previous

studies,
w
e
show

ed
that

the
function

of
P
E
R
K

required
at

the
E
R
-m

itochondria
and

E
R
-P
M

contacts
w
as

independent
of

its
kinase

function
(van

V
liet

et
al.,

2017;
V
erfaillie

et
al.,

2012).
H
ere,

to
investigate

w
hether

P
E
R
K
’s

kinase
activity

w
as

dispensable
for

P
E
R
K
-V

A
P
B

interaction,
w
e

perform
ed

the
IP

in
cells

expressing
either

a
P
E
R
K
W
T
or

a
kinase

dead
m
utant

of
P
E
R
K

(P
E
R
K
K
D).

Interestingly,
the

expression
of

the
P
E
R
K
K
D
m
utant

yielded
no

difference
in

V
A
P
B
binding

(F
igures

2
and

S
2).

T
ogether

these
observa-

tions
suggestthatP

E
R
K
interacts

w
ith

V
A
P
B
constitutively,

and
in

the
absence

of
a
signal,evoking

its
U
P
R
activation.It

is
possible

that
V
A
P
B
could

recruit
P
E
R
K

to
specific

M
C
S

upon
certain

stresses,
or

vice
versa;

further
research

w
ould

be
needed

to
validate

this
possibility.

Table 1. Continued.

Molecular
weight

Quantitative
value (total
spectra)

Exclusive
unique peptide
count

Quantitative
value (total
spectra)

Exclusive
unique
peptide count

Protein
identification
probability

Protein
identification
probability

Identified proteins (276) Accession number Alternate ID PERK-BirA PERK-BirA Control Control PERK-BirA Control

=Homo sapiens OX= 9606
GN=KRT1 PE= 1 SV= 6

Propionyl-CoA carboxylase
alpha chain, mitochondrial OS
=Homo sapiens OX= 9606
GN= PCCA PE= 1 SV= 4

P05165 PCCA 80 kDa 117 49 114 45 100% 100%

Pyruvate carboxylase,
mitochondrial OS=Homo
sapiens OX= 9606 GN= PC
PE= 1 SV= 2

P11498 PC 130 kDa 122 54 121 49 100% 100%

F
igu

re
1.

(A
)
G
e
n
e
o
n
to
lo
gy

an
alysis

o
f
th
e
p
ro
te
in

h
its

d
isco

ve
re
d
u
sin

g
P
E
R
K
-B
irA

∗
o
b
tain

e
d
u
sin

g
W

E
B
-b
ase

d
G
E
n
e
Se
T

A
n
aL
ysis

to
o
lk
it
(h
ttp

://w
w
w
.w
e
b
ge
stalt.o

rg/).
T
h
e
m
in
im
u
m

n
u
m
b
e
r
o
f
ID
s
in
e
ach

cate
go
ry

w
as

req
u
ire

d
to

b
e
5
,th

e
m
ax
im
u
m

w
as

2
0
0
0
,
th
e
false

-d
isco

ve
ry

rate
(F
D
R
)
co
rre

ctio
n
u
se
d
w
as

B
e
n
jam

in
i
an
d
H
o
ch
b
e
rg

(B
H
).
T
h
e
cate

go
rie

s
w
e
re

fi
rst

ran
ke
d

b
ase

d
o
n
F
D
R
an
d
afte

r
th
at

th
e
to
p
m
o
st

sign
ifi
can

t
cate

go
rie

s

w
e
re

se
le
cte

d
.
1
0
cate

go
rie

s
o
f
b
io
lo
gical

p
ro
ce
sse

s
w
e
re

id
e
n
tifi

e
d
,
m
an
y
relate

d
to

th
e
fu
n
ctio

n
o
f
P
E
R
K
.
T
h
e
e
n
rich

m
e
n
t

ratio
in
d
icate

s
th
e
ratio

b
e
tw

e
e
n
th
e
fractio

n
o
f
p
ro
te
in
s
b
e
lo
n
gin

g

to
e
ach

b
io
lo
gical

p
ro
ce
ss

in
o
u
r
d
atase

t
o
ve
r
th
e
fractio

n
o
f
th
e
se

p
ro
te
in
s
e
x
p
e
cte

d
If
o
u
r
d
atase

t
w
as

co
m
p
le
te
ly
ran

d
o
m
.
(B
)
Tw

o

sp
e
cifi

c
cate

go
rie

s
are

h
igh

ligh
te
d
,
re
sp
o
n
se

to
e
n
d
o
p
lasm

ic

re
ticu

lu
m

stre
ss,

an
d
p
ro
te
in

fo
ld
in
g,
in
d
icatin

g
an

e
n
rich

m
e
n
t
in

th
e
d
atase

t
o
f
p
ro
te
in
s
an
d
p
ro
ce
sse

s
lin
ke
d
to

P
E
R
K
’s
ro
le

in
th
e

u
n
fo
ld
e
d
p
ro
te
in

re
sp
o
n
se

an
d
E
R
stre

ss.
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P
roteins

that
interact

w
ith

V
A
P
s
usually

do
so

through
a

specific
dom

ain,
term

ed
a
F
F
A
T
m
otif

(tw
o
phenylalanines

(F
F
)
in

an
acidic

tract)
that

binds
the

m
ajor

sperm
protein

dom
ain

(M
S
P
)

on
V
A
P

(M
urphy

&
L
evine,

2016).
H
ow

ever,
using

a
previously

published
algorithm

(M
urphy

&
L
evine,

2016)
w
e
did

not
find

any
robust

F
F
A
T
m
otif

in
the

P
E
R
K

prim
ary

sequence.
T
his

suggests
that

the
P
E
R
K
-V

A
P
B

interaction
m
ay

involve
either

another
F
F
A
T

containing
protein

or
m
ay

be
m
ediated

through
another

binding
in

cis,
as

they
are

both
E
R

m
em

brane
proteins.

T
his

w
ould

leave
the

M
S
P

of
V
A
P
B

free
to

bind
F
F
A
T

m
otifs

in
other

proteins.
A

recent
publication

has
explored

the
hum

an
“V

A
P
om

e”
in

a
system

atic
w
ay

using
B
ioID

and
found

that
P
E
R
K

w
as

a
hit

for
at

least
V
A
P
A

(C
abukusta

et
al.,

2020).
T
his

sam
e
study

also
reports

the
putative

interaction
betw

een
P
E
R
K

and
M
O
S
D
P
1

and
3.T

hese
proteins

are
V
A
P
-like

but
bind

to
a
slight

variation
ofthe

F
F
A
T
m
otif,the

F
F
N
T
m
otif(tw

o
phenylalanines

(F
F
)

in
a
neutral

tract).
T
heir

analysis
indicates

that
P
E
R
K

con-
tains

an
F
F
N
T
m
otif

at
location

283
of

the
protein,

w
hich

is
located

in
the

lum
en

of
the

E
R
.
T
his

study,
along

w
ith

ours,
does

give
support

for
a

functional
role

betw
een

P
E
R
K

and
V
A
P
A
/B

and
other

M
C
S
proteins.

PERK
Interaction

W
ith

SERC
A2

S
E
R
C
A
1/2

are
A
T
P
ases

located
in

the
E
R

m
em

brane
that

pum
p
C
a
2+

ions
from

the
cytosolinto

the
E
R
lum

en,counter-
acting

the
C
a
2+

leak
from

various
sources

(translocon,inosi-
tol1,4,5-trisphosphate

receptor)
and

m
aintaining

a
high

level
of

C
a
2+

in
the

E
R
lum

en
w
ith

a
steady-state

C
a
2+

concentra-
tion

of
approxim

ately
1
m
M

(de
la

F
uente

et
al.,

2013).
In

contrast
to

S
E
R
C
A
2,no

unique
peptides

for
S
E
R
C
A
1

could
be

identifi
ed

in
the

B
ioID

data
set,

so
the

presence
of

the
latter

isoform
in

the
P
E
R
K

interactom
e
could

not
be

proven.
N
either

S
E
R
C
A
1
nor

S
E
R
C
A
2
have

been
detected

at
the

E
R
-m

itochondria
contact

sites,
but

a
truncated

version
of

S
E
R
C
A
1,

S
1
T
(truncated

after
am

ino
acid

395)
has

been
show

n
to

play
a
role

at
E
R
-m

itochondria
contact

sites
(C
ham

i
et

al.,
2008).

A
s
w
ith

V
A
P
B
,
w
e
con

firm
ed

the
interaction

of
S
E
R
C
A
2

w
ith

P
E
R
K

through
co-IP

,
w
hich

w
as

again
detected

independently
of

its
kinase

activity
(F
igures

2
and

S
2).O

ur
previous

results
indicated

thatP
E
R
K

is
strongly

activated
by

increases
in

cytosolic
C
a
2+

levels,
and

w
e
speculated

that
this

is
linked

to
the

depletion
of

E
R

lum
inal

C
a
2+

leading
to

E
R

stress,
as

show
n

also
in

a
recentstudy

(P
reissleretal.,2020).F

urtherm
ore,w

e
reported

that
P
E
R
K

is
involved

in
S
O
C
E
,
by

regulating
the

E
R
-P
M

contacts
through

its
binding

to
F
L
N
A

(van
V
liet

et
al.,

2017).
S
O
C
E

is
induced

by
E
R

C
a
2+

depletion,
w
hich

leads
to

oligom
erization

of
S
T
IM

1
and

its
translocation

to
the

P
M

w
here

it
interacts

w
ith

the
P
M

localized
O
R
A
I1

protein.
T
he

interaction
of

S
T
IM

1
w
ith

O
R
A
I1

then
allow

s
C
a
2+

to
enter

the
cytosol

from
the

extracellular
m
edium

through
the

opening
of

the
O
R
A
I1

channel
(Z
hang

et
al.,

2005).
P
E
R
K
’s

interaction
w
ith

S
E
R
C
A
2
is

an
intriguing

link
since,

although
O
R
A
I1

allow
s

C
a
2+

to
enter

the
cytosol,

the
re
fi
lling

of
E
R
-C
a
2+

store
requires

the
activity

of
the

C
a
2+

pum
p
S
E
R
C
A
.
A

previous
study

has
indicated

a
close

relationship
betw

een
S
T
IM

1/O
R
A
I1

driven
S
O
C
E

and
S
E
R
C
A

(C
ourjaret

&
M
achaca,

2014).
W
e
can

then
speculate

that
P
E
R
K

m
ay

be
located

close
to

the
site

of
S
T
IM

1/O
R
A
I1

contact,
playing

a
part

in
the

m
echanism

that
ensures

C
a
2+

entering
the

cytosol
is
rapidly

internalized
into

the
E
R
lum

en
through

S
E
R
C
A
2.F

urtherstudy
is
needed

to
investigate

a
possible

role
ofP

E
R
K
in
regulating

S
E
R
C
A
2

activity,and
therefore,

in
fluencing

this
m
echanism

.

C
o
n
clu

sio
n
s
an

d
L
im

itatio
n
s
o
f
th
e
S
tu
d
y

In
this

report,w
e
show

a
B
ioID

datasetobtained
by

tagging
the

prom
iscuous

biotin
ligase

B
irA

∗
to

PE
R
K
,in

order
to

m
ap

its
close

interactors.
W
e
highlight

and
validate

tw
o

of
these,

V
A
PB

and
SE

R
C
A
2,w

hich
lead

us
to

further
speculate

about
the

role
of

PE
R
K
in

E
R
M
C
S
form

ation
and

C
a
2+

signaling.
O
ur

study
w
as

perform
ed

w
hen

B
ioID

w
as

justem
erging

as
a
tool,

and
at

the
tim

e
of

our
planning,

only
the

original
study

had
been

published
(R
oux

etal.,2012).W
e,therefore,

closely
m
odeled

our
experim

ental
setup

on
this

study.
It
is

im
portant

to
note

w
hen

interpreting
this

dataset
that

later
studies

using
B
ioID

(and
derivatives

of
B
ioID

like
T
urboID

,
w
here

the
B
irA

∗
ligase

has
been

m
utated

to
bioti-

nylate
at
a
m
uch

higher
rate),have

im
plem

ented
m
ore

strin-
gent

controls
to

detect
false

positives
(inherent

w
ith

using
B
ioID

as
an

approach
to

screen
protein-protein

interactions).
F
or

exam
ple,the

initialstudy
reporting

B
ioID

used
only

par-
entalcells

(m
ock-transfected)

as
a
control,w

hile
som

e
recent

studies
used

B
irA

∗
(or

T
uboID

)
nottagged

to
their

protein
of

interest
to

control
for

non-specific
biotinylation

events
(S
zczesniak

et
al.,

2021;
V
erm

ehren-S
chm

aedick
et

al.,
2021;

Z
hang

et
al.,

2019).
O
ur

reasoning
for

using
only

F
igu

re
2.

Id
e
n
tifi

catio
n
o
f
V
A
P
B
an
d
SE
R
C
A
2
as

p
u
tative

P
E
R
K

in
te
racto

rs.
H
E
K
2
9
3
-T

ce
lls

w
e
re

tran
sfe

cte
d
w
ith

m
yc-tagge

d

e
x
p
re
ssio

n
ve
cto

rs
fo
r
P
E
R
K
W

T
(P
E
R
K
W

T)
an
d
P
E
R
K
K
in
ase

d
e
ad

(P
E
R
K
K
D
).
A
fte

r
4
8
h
o
f
tran

sfe
ctio

n
,
P
E
R
K
W

T
an
d
P
E
R
K
K
D
w
e
re

im
m
u
n
o
p
re
cip

itate
d
(P
E
R
K
IP
)
an
d
in
te
racto

rs
w
e
re

d
e
te
cte

d
u
sin

g

an
tib

o
d
ie
s
again

st
V
A
P
B
an
d
SE
R
C
A
2
b
y
im
m
u
n
o
b
lo
t.
In
p
u
t
w
as

1
0
%
o
f
th
e
to
tal

p
ro
te
in

am
o
u
n
t
u
se
d
fo
r
th
e
IP

(5
0
µ
g
o
f
p
ro
te
in

w
as

lo
ad
e
d
as

an
in
p
u
t
ve
rsu

s
5
0
0
µ
g
o
f
to
tal

p
ro
te
in

u
se
d
fo
r
th
e

IP
).
U
n
sp
e
cifi

c
an
ti-m

o
u
se

an
tib

o
d
y
w
as

u
se
d
as

a
n
e
gative

co
n
tro

l

(M
o
u
se

IP
).
D
ata

sh
o
w

are
rep

re
se
n
tative

o
f
N
=
3
(V
A
P
B
),
N
=
2

(SE
R
C
A
2
)
b
io
lo
gically

in
d
e
p
e
n
d
e
n
t
e
x
p
e
rim

e
n
ts.

Sassano
et

al.
3
1



parental
cells

as
control

w
as

that
by

using
free

B
irA

∗
as

a
control,

there
w
as

a
risk

that
this

enzym
e
m
ight

biotinylate
bona

fide
hits

random
ly,

leading
to

false
negatives.

Since
the

initial
study

reporting
B
ioID

,
the

original
authors

have
pub-

lished
num

erous
extensive

updates
on

how
to

set
up

a
B
ioID

study,
incorporating

m
ore

appropriate
or

bespoke
controls

and
com

paring
the

different
new

techniques
(M

ay
et

al.,
2020;

M
ay

&
R
oux,

2019;
R
oux

et
al.,

2018;
Sears

et
al.,

2019).In
sum

m
ary,w

e
have

identified
129

potentialinteracting
partners

ofPE
R
K
,ofw

hich
w
e
have

tested
and

con
firm

ed
tw
o,

SE
R
C
A
2
and

V
A
PB

.W
e
hope

thatthis
datasetcan

yield
new

insights
concerning

PE
R
K

and
cellular

signaling.

M
aterials

an
d
M
eth

o
d
s

CellLines
and

Transfection:
H
E
K
293-T

cells
have

been
m
aintained

in
D
ulbecco’s

m
odi-

fied
E
agle’s

m
edium

containing
4.5

g/l
glucose

and
0.11

g/l
sodium

pyruvate
and

supplem
ented

w
ith

2
m
M

glutam
ine,

100
units/m

l
penicillin,

100
μg/m

l
streptom

ycin,
and

10%
fetal

bovine
serum

(F
B
S
)
(all

added,
A
A

m
edium

).
C
ells

w
ere

transiently
transfected

w
ith

different
P
E
R
K

constructs
encoding

P
E
R
K
K
6
1
8
A

(A
ddgene

plasm
id

21815)
or

P
E
R
K
F
L

(A
ddgene

plasm
id

21814),
both

m
yc

tagged,
using

T
rans-IT

X
2
transfection

reagent
(M

irus
B
io

L
L
C
,

S
cience

D
r.M

adison,
W
I
U
S
A
).

BioID
,Biotinylation

Assay,and
M
ass

Spectrom
etry

B
ioID

w
as

perform
ed

as
described

previously
(R
oux

et
al.,

2012),
w
ith

m
inor

m
odifications.

O
verexpression

of
P
E
R
K
-B
ioID

w
as

achieved
by

transiently
transfecting

H
ek293-T

cells
using

X
-trem

egene
9
(R
oche,

G
erm

any).
A

6
μl

X
-trem

egene9
w
as

m
ixed

w
ith

a
2
μg

P
E
R
K
-B
ioID

plasm
id

and
dispersed

on
cultured

cells.
A

30
h

post-
transfection

m
edium

containing
50

μM
biotin

w
as

added
to

the
cells

for
24

h.
A
fter

incubation
w
ith

biotin,
cells

w
ere

lysed
in

1
m
L

lysis
buffer

(50
m
M

T
ris,

pH
7.4,

500
m
M

N
aC

l,
0.4%

S
D
S
,
5
m
M

E
D
T
A
,
1
m
M

D
T
T
,
and

1x
com

-
plete

protease
inhibitor

[R
oche])

and
sonicated.

T
riton

X
-100

w
as

added
to

a
2%

fi
nal

concentration.
A
fter

further
sonication,

an
equal

volum
e
of

4
°C

50
m
M

T
ris

(pH
7.4)

w
as

added
before

additional
sonication

(subsequent
steps

at
4
°C

)and
centrifugation

at16,000
g.S

upernatants
w
ere

incu-
bated

w
ith

600
μl

D
ynabeads

(50%
slurry)

(M
yO

ne
S
treptavidin

C
1;Invitrogen)

overnight.B
eads

w
ere

collected
and

w
ashed

tw
ice

for
8
m
in

at25
°C

(allsubsequentsteps
at

25
°C

)
in

1
m
L
w
ash

buffer
1
(2%

S
D
S
in

dH
2O

).T
his

w
as

repeated
once

w
ith

w
ash

buffer
2
(0.1%

deoxycholate,
1%

T
riton

X
-100,

500
m
M

N
aC

l,
1
m
M

E
D
T
A
,
and

50
m
M

H
E
P
E
S
,
pH

7.5),
once

w
ith

w
ash

buffer
3
(250

m
M

L
iC
l,

0.5%
N
P
-40,

0.5%
deoxycholate,

1
m
M

E
D
T
A
,

and
10

m
M

T
ris,

pH
8.1),

and
tw
ice

w
ith

w
ash

buffer
4

(50
m
M

T
ris,

pH
7.4,

and
50

m
M

N
aC

l).
F
or

w
estern

blot

analysis,
bound

proteins
w
ere

rem
oved

from
the

m
agnetic

beads
w
ith

50
μl

of
L
aem

m
li
S
D
S
-sam

ple
buffer

saturated
w
ith

biotin
at

98
°C

.
F
or

m
ass

spectrom
etry

analysis,
beads

w
ere

w
ashed

repeatedly
in

M
Q

w
ater

containing
50

m
M

am
m
onium

bicarbonate
(A

m
B
ic)

before
being

incubated
for

30
m
in

at
37

°C
in

50
m
M

A
m
B
ic

containing
5
m
M

D
T
T
.B

eads
w
ere

furtherw
ashed

in
50

m
M

A
m
B
ic
and

incu-
bated

w
ith

25
m
M

iodoacetam
ide

in
the

dark
for

30
m
in

at
37

°C
.
A
fter

reduction/alkylation,
beads

w
ere

w
ashed

in
50

m
M

A
m
B
ic

and
incubated

w
ith

1:20
(w

/w
)
m
odified

trypsin
(P
ierce)

O
N

at
37

°C
in

50
m
M

A
m
B
ic

containing
5%

acetonitrile.A
fter

rem
oval

of
beads

by
m
agnetic

separa-
tion,

form
ic

acid
w
as

added
to

the
peptide

solution
(to

2%
)

before
desalting

by
C
18

M
icro

S
pin

C
olum

ns
(H

arvard
A
pparatus).

T
he

resulting
peptide

m
ixture

w
as

analyzed
by

nano
L
C
-M

S
on

a
hybrid

quadrupole-orbitrap
m
ass

spectro-
m
eter

(Q
E
xactive,T

herm
o
F
isher

S
cientifi

c).P
eptides

w
ere

identifi
ed

by
M
A
S
C
O
T

2.2
(M

atrix
S
cience)

using
the

S
w
issP

rot
database

(taxonom
y

H
om

o
sapiens,

20231
entries)

adopting
the

follow
ing

M
A
S
C
O
T
search

param
eters:

trypsin/P
,
tw
o
m
issed

cleavages
allow

ed,
variable

m
odifica-

tion
oxidation

(M
),
fixed

m
odifi

cation
carbam

idom
ethylation

(C
).T

he
m
ascot

w
as

searched
w
ith

a
fragm

ention
m
ass

tol-
erance

of0,02
D
a
and

a
parention

m
ass

tolerance
of10

ppm
.

S
caffold

4
(P
roteom

e
S
oftw

are
Inc.)

w
as

used
to

validate
M
S
/M

S
-based

peptide
and

protein
identifi

cations.
P
eptide

and
protein

identifi
cations

w
ere

accepted
to

achieve
an

F
D
R

less
than

10%
.

S
tandard

protein
grouping

w
as

adopted.T
he

presence
of

atleast2
exclusive

unique
peptides

per
protein

w
as

required.

Im
m
unoprecipitation

A
fter

48
h
of

transfection
w
ith

selected
plasm

ids
cells,

they
w
ere

collected
through

scraping
and

lysed
in

lysis
buffer

(1%
C
H
A
P
S
,100

m
M

K
C
l,150

m
M

N
aC

l,1x
protease

inhi-
bitor

(P
ierce

P
rotease

Inhibitor
T
ablets,

T
herm

o
F
isher

S
cientific

Inc.))
for

30
m
in

at
4
°C

.
C
ells

w
ere

centrifuged
at

13.000
g

for
15

m
in

to
rem

ove
debris

and
unbroken

cells.
F
rom

the
supernatant,

500
μg

of
proteins

w
ere

com
-

bined
w
ith

prim
ary

antibodies
overnight

(O
N
)
at

4
°C

,
against

P
E
R
K

and
using

a
non-specific

M
ouse

IgG
as

a
control.

P
rotein-antibody

com
plexes

w
ere

captured
by

the
addition

of
P
rotein

A
G

m
agnetic

beads
(P
ierce)

for
1.5

h
at

room
tem

perature
(R
T
).

P
rotein

A
G

m
agnetic

beads
w
ith

captured
protein-antibody

com
plexes

w
ere

w
ashed

three
tim

es
w
ith

lysis
buffer.

P
roteins

w
ere

eluted
w
ith

sam
ple

buffer
(62.5

μM
T
ris-H

C
l,
10%

glycerol,
2%

S
D
S
,
1x

pro-
tease

inhibitor,1x
phosphatase

inhibitor
(P
ierce

phosphatase
Inhibitor

T
ablets,

T
herm

o
F
isher

S
cientifi

c
Inc.)

in
M
Q

w
ater)

and
loaded

on
a
gel

for
w
estern

blot
analysis.

W
estern

Blotting
S
am

ples
w
ere

separated
by

S
D
S
-P
A
G
E

on
the

C
riterion

system
(B
io-R

ad
L
aboratories,

H
ercules,

C
A
,
U
S
A
)
on

a

3
2

Contact



4%
–12%

B
is-T

R
IS

geland
electrophoretically

transferred
to

P
rotran

2
μm

-pored
nitrocellulose

paper
(P
erkinE

lm
er,

W
ellesley,

M
A
,
U
S
A
).
T
he

blots
w
ere

blocked
for

1
h
at

R
T
in

T
B
S
-T

buffer
(50

m
M

T
ris,

pH
7.4,

150
m
M

N
aC

l,
0.1%

T
w
een-20)

containing
5%

nonfat
dry

m
ilk

and
then

incubated
w
ith

selected
antibody

solutions.
S
am

ples
w
ere

processed
and

enhanced
chem

ilum
inescence

using
P
ierce

E
C
L
W
estern

B
lotting

S
ubstrate

w
as

used
for

w
estern

blot
detection

and
m
em

branes
w
ere

scanned
using

the
B
io-R

ad
C
hem

idoc
Im

ager
(B
io-R

ad
L
aboratories

N
.V
.3,

W
inninglaan,T

em
se,

B
elgium

).

Antibodies
A
ntibodies

used
w
ere

m
ouse

m
onoclonalanti-c-M

yc
(S
igm

a,
C
at#

M
4439),

C
ontrol

norm
al

m
ouse

IgG
(sc-2025),

anti-A
T
P
2A

2/S
E
R
C
A
2

(C
ell

signaling
388S

),
anti-V

A
P
B

(Invitrogen,
P
A
5-53023),

and
an

H
R
P
-based

detection
using

as
a

secondary
antibody,

the
V
eriblot

antibody
(#ab131366,A

bcam
).

A
u
th
o
r
C
o
n
trib

u
tio

n
s

E
xperim

ent
design,

analysis,
and

m
anuscript

w
riting:

M
L
S
,
P
A
,

A
R
V
V
.P

erform
ing

and
analyzing

w
estern

blots:M
L
S
.M

ass
spec-

trom
etry

analysis:
R
D
,E

W
.P

roject
and

funding:
P
A
.

D
eclaratio

n
o
f
C
o
n
fl
ictin

g
In
terests

T
he

author(s)
declared

no
potentialcon

flicts
of

interestw
ith

respect
to

the
research,

authorship,and/or
publication

of
this

article.

F
u
n
d
in
g

T
he

author(s)disclosed
receiptofthe

follow
ing

fi
nancialsupportfor

the
research,

authorship,
and/or

publication
of

this
article:

T
his

study
w
as

supported
by

the
E
O
S

consortium
(grant

num
ber

30837538,
F
A
F
-F
/2018/1252,

G
049817N

,
G
070115N

,
G
076617N

).

O
R
C
ID

iD
s

D
erua

https://orcid.org/0000-0002-1784-0677
A
R
van

V
liet

https://orcid.org/0000-0003-4729-4379

R
eferen

ces
A
lpy,

F
.,

R
ousseau,

A
.,

S
chw

ab,
Y
.,

L
egueux,

F
.,

S
toll,

I.,
W
endling,

C
.,
S
piegelhalter,

C
.,
K
essler,

P
.,
M
athelin,

C
.,
R
io,

M
.
C
.,
L
evine,

T
.
P
.,
&

T
om

asetto,
C
.
(2013).

S
T
A
R
D
3
O
r

S
T
A
R
D
3N

L
and

V
A
P
form

a
novel

m
olecular

tether
betw

een
late

endosom
es

and
the

E
R
.
Journal

of
C
ell

Science,
126(P

t
23),5500–5512.https://doi.org/10.1242/jcs.139295

A
m
arilio,

R
.,
R
am

achandran,
S
.,
S
abanay,

H
.,
&

L
ev,

S
.
(2005).

D
ifferential

regulation
of

endoplasm
ic

reticulum
structure

through
V
A
P
-N

ir
protein

interaction.
Journal

of
B
iological

C
hem

istry,
280(7),

5934–5944.
https://doi.org/10.1074/jbc.

M
409566200

B
alsa,E

.,S
oustek,M

.S
.,T

hom
as,A

.,C
ogliati,S

.,G
arcia-P

oyatos,
C
.,M

artin-G
arcia,E

.,Jedrychow
ski,M

.,G
ygi,S

.P
.,E

nriquez,

J.
A
.,
&

P
uigserver,

P
.
(2019).

E
R

and
nutrient

stress
prom

ote
assem

bly
of

respiratory
chain

supercom
plexes

through
the

P
E
R
K
-eIF

2alpha
axis.

M
olecular

C
ell,

74(5),
877–90e6.

https://doi.org/10.1016/j.m
olcel.2019.03.031

B
rodsky,

J.
L
.,
&

W
ojcikiew

icz,
R
.
J.

(2009).
S
ubstrate-specifi

c
m
ediators

of
E
R

associated
degradation

(E
R
A
D
).

C
urrent

O
pinion

in
C
ell

B
iology,

21(4),
516–521.

https://doi.org/10.
1016/j.ceb.2009.04.006

C
abukusta,B

.,B
erlin,I.,van

E
lsland,D

.M
.,F

orkink,I.,S
pits,M

.,
de

Jong,
A
.
W
.
M
.,

A
kkerm

ans,
Jjll,

W
ijdeven,

R
.
H
.
M
.,

Janssen,
G
.
M
.
C
,
van

V
eelen,

P
.
A
.,
&

N
eefjes,

J.
(2020).

H
um

an
V
A
P
om

e
analysis

reveals
M
O
S
P
D
1
and

M
O
S
P
D
3
as

m
em

brane
contact

site
proteins

interacting
w
ith

F
F
A
T
-related

F
F
N
T
m
otifs.

C
ell

R
eports,

33(10),
108475.

https://doi.org/10.
1016/j.celrep.2020.108475

C
ham

i,
M
.,
O
ules,

B
.,
S
zabadkai,

G
.,
T
acine,

R
.,
R
izzuto,

R
.,
&

P
aterlini-B

rechot,
P
.

(2008).
R
ole

of
S
E
R
C
A
1

truncated
isoform

in
the

proapoptotic
calcium

transfer
from

E
R

to
m
ito-

chondria
during

E
R

stress.
M
olecular

C
ell,

32(5),
641–651.

https://doi.org/10.1016/j.m
olcel.2008.11.014

C
ourjaret,

R
.,
&

M
achaca,

K
.
(2014).

M
id-range

C
a
2+

signalling
m
ediated

by
functional

coupling
betw

een
store-operated

C
a
2+

entry
and

IP
3-dependent

C
a
2+

release.
N
ature

C
om

m
unications,5,3916.https://doi.org/10.1038/ncom

m
s4916

de
la
F
uente,S

.,F
onteriz,R

.I.,M
ontero,M

.,&
A
lvarez,J.(2013).

C
a
2+

hom
eostasis

in
the

endoplasm
ic
reticulum

m
easured

w
ith

a
new

low
-C
a
2+-affi

nity
targeted

aequorin.
C
ell

C
alcium

,
54(1),

37–45.https://doi.org/10.1016/j.ceca.2013.04.001
D
e
V
os,K

.J.,M
orotz,G

.M
.,S

toica,R
.,T

udor,E
.L

.,L
au,K

.F
.,

A
ckerley,

S
.,
W
arley,

A
.,
S
haw

,
C
.
E
.,
&

M
iller,

C
.
C
.
(2012).

V
A
P
B
Interacts

w
ith

the
m
itochondrialprotein

P
T
P
IP
51

to
reg-

ulate
calcium

hom
eostasis.

H
um

an
M
olecular

G
enetics,

21(6),
1299–1311.https://doi.org/10.1093/hm

g/ddr559
D
ong,

R
.,
S
aheki,

Y
.,
S
w
arup,

S
.,
L
ucast,

L
.,
H
arper,

J.
W
.,
&

D
e

C
am

illi,P
.(2016).E

ndosom
e-E

R
contacts

controlactin
nuclea-

tion
and

retrom
erfunction

through
V
A
P
-dependentregulation

of
P
I4P

.C
ell,166(2),408–423.https://doi.org/10.1016/j.cell.2016.

06.037
M
ay,

D
.
G
.,
&

R
oux,

K
.
J.
(2019).

B
ioID

:
A

m
ethod

to
generate

a
history

of
protein

associations.
M
ethods

in
M
olecular

B
iology,

2008,
83–95.

https://doi.org/10.1007/978-1-4939-
9537-0_7

M
ay,

D
.
G
.,
S
cott,

K
.
L
.,
C
am

pos,
A
.
R
.,
&

R
oux,

K
.
J.

(2020).
C
om

parative
application

of
B
ioID

and
T
urboID

for
protein-

proxim
ity

biotinylation.
C
ells,

9(5).
https://doi.org/10.3390/

cells9051070
M
oncan,M

.,M
nich,K

.,B
lom

m
e,A

.,A
lm

anza,A
.,S

am
ali,A

.,&
G
orm

an,
A
.
M
.
(2021).

R
egulation

of
lipid

m
etabolism

by
the

unfolded
protein

response.
Journal

of
C
ellular

and
M
olecular

M
edicine,

25(3),
1359–1370.

https://doi.org/10.1111/jcm
m
.

16255
M
urphy,

S
.
E
.,
&

L
evine,

T
.
P
.
(2016).

V
A
P
,
a
V
ersatile

access
point

for
the

endoplasm
ic

R
eticulum

:
R
eview

and
analysis

of
F
F
A
T
-like

m
otifs

in
the

V
A
P
om

e.
B
iochim

ica
et

B
iophysica

A
cta,

1861(8
P
t
B
),

952–961.
https://doi.org/10.1016/j.bbalip.

2016.02.009
P
reissler,S

.,R
ato,C

.,Y
an,Y

.,P
erera,L

.A
.,C

zako,A
.,&

R
on,D

.
(2020).

C
alcium

depletion
challenges

endoplasm
ic

reticulum
proteostasis

by
destabilising

B
iP
-substrate

com
plexes.

E
life,

9.
https://doi.org/10.7554/eL

ife.62601

Sassano
et

al.
3
3

https://orcid.org/0000-0002-1784-0677
https://orcid.org/0000-0002-1784-0677
https://orcid.org/0000-0002-1784-0677
https://orcid.org/0000-0002-1784-0677
https://orcid.org/0000-0002-1784-0677
https://orcid.org/0000-0003-4729-4379
https://orcid.org/0000-0003-4729-4379
https://orcid.org/0000-0003-4729-4379
https://orcid.org/0000-0003-4729-4379
https://orcid.org/0000-0003-4729-4379
https://doi.org/https://doi.org/10.1242/jcs.139295
https://doi.org/10.1074/jbc.M409566200
https://doi.org/10.1074/jbc.M409566200
https://doi.org/10.1074/jbc.M409566200
https://doi.org/https://doi.org/10.1016/j.molcel.2019.03.031
https://doi.org/https://doi.org/10.1016/j.molcel.2019.03.031
https://doi.org/10.1016/j.ceb.2009.04.006
https://doi.org/10.1016/j.ceb.2009.04.006
https://doi.org/10.1016/j.ceb.2009.04.006
https://doi.org/https://doi.org/10.1016/j.celrep.2020.108475
https://doi.org/https://doi.org/10.1016/j.celrep.2020.108475
https://doi.org/https://doi.org/10.1016/j.celrep.2020.108475
https://doi.org/10.1016/j.molcel.2008.11.014
https://doi.org/10.1016/j.molcel.2008.11.014
https://doi.org/10.1038/ncomms4916
https://doi.org/10.1038/ncomms4916
https://doi.org/10.1016/j.ceca.2013.04.001
https://doi.org/10.1016/j.ceca.2013.04.001
https://doi.org/https://doi.org/10.1093/hmg/ddr559
https://doi.org/https://doi.org/10.1093/hmg/ddr559
https://doi.org/10.1016/j.cell.2016.06.037
https://doi.org/10.1016/j.cell.2016.06.037
https://doi.org/10.1016/j.cell.2016.06.037
https://doi.org/10.1007/978-1-4939-9537-0_7
https://doi.org/10.1007/978-1-4939-9537-0_7
https://doi.org/10.1007/978-1-4939-9537-0_7
https://doi.org/10.1007/978-1-4939-9537-0_7
https://doi.org/10.1007/978-1-4939-9537-0_7
https://doi.org/https://doi.org/10.3390/cells9051070
https://doi.org/https://doi.org/10.3390/cells9051070
https://doi.org/10.1111/jcmm.16255
https://doi.org/10.1111/jcmm.16255
https://doi.org/10.1111/jcmm.16255
https://doi.org/10.1016/j.bbalip.2016.02.009
https://doi.org/10.1016/j.bbalip.2016.02.009
https://doi.org/10.1016/j.bbalip.2016.02.009
https://doi.org/10.7554/eLife.62601
https://doi.org/10.7554/eLife.62601


R
on,

D
.,

&
W
alter,

P
.
(2007).

S
ignal

integration
in

the
endo-

plasm
ic

reticulum
unfolded

protein
response.

N
ature

R
eview

s
M
olecular

C
ell

B
iology,

8(7),
519–529.

https://doi.org/10.
1038/nrm

2199
R
oux,K

.J.,K
im

,D
.I.,B

urke,B
.,&

M
ay,D

.G
.(2018).B

ioID
:A

screen
for

protein-protein
interactions.

C
urrent

P
rotocols

in
P
rotein

Science,
91,

19231–192315.
https://doi.org/10.1002/

cpps.51
R
oux,

K
.
J.,

K
im

,
D
.
I.,

R
aida,

M
.,

&
B
urke,

B
.
(2012).

A
prom

iscuous
biotin

ligase
fusion

protein
identifi

es
proxim

al
and

interacting
proteins

in
m
am

m
alian

cells.
Journal

of
C
ell

B
iology,

196(6),
801–810.

https://doi.org/10.1083/jcb.
201112098

S
ears,R

.M
.,M

ay,D
.G

.,&
R
oux,K

.J.(2019).B
ioID

as
a
toolfor

protein-proxim
ity

labeling
in

living
cells.M

ethods
in

M
olecular

B
iology,

2012,
299–313.

https://doi.org/10.1007/978-1-4939-
9546-2_15

S
orge,S

.,T
heelke,J.,Y

ildirim
,K

.,H
ertenstein,H

.,M
cM

ullen,E
.,

M
uller,S

.,A
ltburger,C

.,S
chirm

eier,S
.,&

L
ohm

ann,I.(2020).
A
T
F
4-induced

W
arburg

m
etabolism

drives
over-proliferation

in
drosophila.C

ellR
eports,31(7),107659.https://doi.org/10.1016/

j.celrep.2020.107659
S
zczesniak,

L
.
M
.,
B
onzerato,

C
.
G
.,
&

W
ojcikiew

icz,
R
.
J.

H
.

(2021).
Identification

of
the

B
ok

interactom
e
using

proxim
ity

labeling.
F
rontiers

in
C
ell

and
D
evelopm

ental
B
iology,

9,
689951.https://doi.org/10.3389/fcell.2021.689951

van
V
liet,A

.R
.,G

iordano,F
.,G

erlo,S
.,S

egura,I.,V
an

E
ygen,S

.,
M
olenberghs,G

.,R
ocha,S

.,H
oucine,A

.,D
erua,R

.,V
erfaillie,

T
.,

V
angindertael,

J.,
D
e

K
eersm

aecker,
H
.,

W
aelkens,

E
.,

T
avernier,

J.,
H
ofkens,

J.,
A
nnaert,

W
.,
C
arm

eliet,
P
.,
S
am

ali,
A
.,
M
izuno,

H
.,
&

A
gostinis,

P
.
(2017).

T
he

E
R

stress
sensor

P
E
R
K
coordinates

E
R
-plasm

a
m
em

brane
contact

site
form

ation
through

interaction
w
ith

fi
lam

in-A
and

F
-actin

rem
odeling.

M
olecular

C
ell,

65(5),
885–99e6.

https://doi.org/10.1016/j.
m
olcel.2017.01.020

V
erfaillie,

T
.,
R
ubio,

N
.,
G
arg,

A
.
D
.,
B
ultynck,

G
.,
R
izzuto,

R
.,

D
ecuypere,

J.
P
.,
P
iette,

J.,
L
inehan,

C
.,
G
upta,

S
.,
S
am

ali,
A
.,

&
A
gostinis,

P
.

(2012).
P
E
R
K

Is
required

at
the

E
R
-m

itochondrial
contact

sites
to

convey
apoptosis

after
R
O
S
-based

E
R

stress.
C
ell

D
eath

&
D
ifferentiation,

19(11),
1880–1891.https://doi.org/10.1038/cdd.2012.74

V
erm

ehren-S
chm

aedick,
A
.,

H
uang,

J.
Y
.,

L
evinson,

M
.,

P
om

aville,
M
.
B
.,
R
eed,

S
.,
B
ellus,

G
.
A
.,
G
ilbert,

F
.,
K
eren,

B
.,

H
eron,

D
.,

H
aye,

D
.,

Janello,
C
.,

M
akow

ski,
C
.,

D
anhauser,

K
.,
F
edorov,

L
.
M
.,
H
aack,

T
.
B
.,
W
right,

K
.
M
.,

&
C
ohen,

M
.
S
.
(2021).

C
haracterization

of
P
A
R
P
6
function

in
knockout

m
ice

and
patients

w
ith

developm
ental

delay.
C
ells,

10(6).https://doi.org/10.3390/cells10061289
W
yles,

J.
P
.,

M
cM

aster,
C
.
R
.,

&
R
idgw

ay,
N
.
D
.
(2002).

V
esicle-associated

m
em

brane
protein-associated

protein-A
(V

A
P
-A

)
interacts

w
ith

the
oxysterol-binding

protein
to

m
odify

export
from

the
endoplasm

ic
reticulum

.
Journal

of
B
iological

C
hem

istry,
277(33),

29908–29918.
https://doi.org/

10.1074/jbc.M
201191200

Z
hang,

S
.
L
.,
Y
u,

Y
.,
R
oos,

J.,
K
ozak,

J.
A
.,
D
eerinck,

T
.
J.,

E
llism

an,
M
.
H
.,

S
tauderm

an,
K
.
A
.,

&
C
ahalan,

M
.
D
.

(2005).
S
T
IM

1
Is

a
C
a
2+

sensor
that

activates
C
R
A
C
channels

and
m
igrates

from
the

C
a
2+

store
to

the
plasm

a
m
em

brane.
N
ature,

437(7060),
902–905.

https://doi.org/10.1038/
nature04147

Z
hang,

Y
.,
S
ong,

G
.,
L
al,

N
.
K
.,
N
agalakshm

i,
U
.,
L
i,
Y
.,
Z
heng,

W
.,
H
uang,P

.
J.,

B
ranon,

T
.
C
.,
T
ing,

A
.
Y
.,
W
alley,

J.
W
.,
&

D
inesh-K

um
ar,S

.P
.(2019).T

urboID
-based

proxim
ity

labeling
reveals

that
U
B
R
7
is

a
regulator

of
N

N
L
R

im
m
une

receptor-
m
ediated

im
m
unity.

N
ature

C
om

m
unications,

10(1),
3252.

https://doi.org/10.1038/s41467-019-11202-z

3
4

Contact

https://doi.org/10.1038/nrm2199
https://doi.org/10.1038/nrm2199
https://doi.org/10.1038/nrm2199
https://doi.org/https://doi.org/10.1002/cpps.51
https://doi.org/https://doi.org/10.1002/cpps.51
https://doi.org/10.1083/jcb.201112098
https://doi.org/10.1083/jcb.201112098
https://doi.org/10.1083/jcb.201112098
https://doi.org/10.1007/978-1-4939-9546-2_15
https://doi.org/10.1007/978-1-4939-9546-2_15
https://doi.org/10.1007/978-1-4939-9546-2_15
https://doi.org/10.1007/978-1-4939-9546-2_15
https://doi.org/10.1007/978-1-4939-9546-2_15
https://doi.org/10.1007/978-1-4939-9546-2_15
https://doi.org/https://doi.org/10.1016/j.celrep.2020.107659
https://doi.org/https://doi.org/10.1016/j.celrep.2020.107659
https://doi.org/https://doi.org/10.1016/j.celrep.2020.107659
https://doi.org/10.3389/fcell.2021.689951
https://doi.org/10.3389/fcell.2021.689951
https://doi.org/https://doi.org/10.1016/j.molcel.2017.01.020
https://doi.org/https://doi.org/10.1016/j.molcel.2017.01.020
https://doi.org/https://doi.org/10.1016/j.molcel.2017.01.020
https://doi.org/https://doi.org/10.1038/cdd.2012.74
https://doi.org/https://doi.org/10.1038/cdd.2012.74
https://doi.org/https://doi.org/10.3390/cells10061289
https://doi.org/https://doi.org/10.3390/cells10061289
https://doi.org/10.1074/jbc.M201191200
https://doi.org/10.1074/jbc.M201191200
https://doi.org/10.1074/jbc.M201191200
https://doi.org/https://doi.org/10.1038/nature04147
https://doi.org/https://doi.org/10.1038/nature04147
https://doi.org/https://doi.org/10.1038/nature04147
https://doi.org/https://doi.org/10.1038/s41467-019-11202-z
https://doi.org/https://doi.org/10.1038/s41467-019-11202-z
https://doi.org/https://doi.org/10.1038/s41467-019-11202-z
https://doi.org/https://doi.org/10.1038/s41467-019-11202-z
https://doi.org/https://doi.org/10.1038/s41467-019-11202-z

	 Introduction
	 Results and Discussion
	 The PERK Proximity Interactome
	 PERK Interaction With VAPB
	 PERK Interaction With SERCA2

	 Conclusions and Limitations of the Study
	 Materials and Methods
	 Cell Lines and Transfection:
	 BioID, Biotinylation Assay, and Mass Spectrometry
	 Immunoprecipitation
	 Western Blotting
	 Antibodies

	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


