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protein complexes and DAPK3 induced upon HCMYV infection
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FIGURE S1

Figure S1: Density fractionation of cellular organelles results in overlap between
organelle and translocation profiles. A) Spatial profiles of organelle markers across
timepoints throughout HCMV infection. B) Synthetic translocation profiles generated
using the organelle markers from above. Note that fractions 1-6 correspond to the
uninfected state, while fractions 7-12 correspond to the HCMV-infected state. Solid lines
and shaded region represent the mean and standard deviation, respectively, of marker
profiles for a given organelle or spatial profiles for a given translocation.
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Figure S2: Assessing classifier performance and reliability. Variance in classifier
predictions due to use of the soft-max likelihood function, which can only provide a



FIGURE S2

stochastic estimate of model variational expectations. Boxplots represent the distribution
of 100 individual evaluations of the trained classifier on either the (A) Gilbertson et al.
2018 or (B) Jean Beltran et al. 2016 datasets. C) Classifier performance on the test data
partition from analysis of Jean Beltran et al. 2016. Unweighted F1 scores are reported on
a per-class basis for classifier predictions across all conditions analyzed in the dataset.
Red boxes highlight non-translocating classes, while blue boxes denote translocation
classes. D) Unweighted F1 scores when ambiguous organelles are grouped together.
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Figure S3: Determining an appropriate translocation and co-translocation
score/distance cutoffs and investigating cellular abundance of translocating
proteins. A) False-positive rates for translocation prediction based on classifier
performance on the test data. B) Change in protein abundance upon infection for all
proteins in the HCMV dataset (red) vs. TRANSPIRE predicted translocations (blue). C)
Plot of translocation score vs. change in abundance for proteins predicted to translocate.
D) Mahalanobis distance calculations between all predicted translocations (“all data,”
red), translocating proteins annotated to the same CORUM complex (“true positive,”
blue), and marker proteins for different subcellular organelles (‘true negative,” green). E)
False-positive rate vs. mahalanobis distance as calculated from the distributions in D on
a per-condition basis.



FIGURE S4

Translocation onset (border)

{ 2anm0i || asnoi [ 72001 )
| 96 noi | | 120hpi |

Known interaction? (edge)

NES

ZZzZ] 7 |
— 7 17 1 S l

GO0:0043312
neutrophil degranulation

-

s &

G0:0038095
Fc-epsilon
receptor
signaling

G0:0002479
antigen processing and
presentation of exogenous
peptide antigen via MHC
class |, TAP-dependent

(continued on following page)



FIGURE S4

A (continued from previous page)

G0:0050852
T cell receptor
signaling pathway

G0:0033209
tumor necrosis
factor-mediated
signaling pathway

G0:0038061
NIK/NF-kappaB
signaling

G0:0070498
interleukin-1-
mediated signaling

G0:0019886
antigen processing
and presentation of

exogenous peptide
antigen via MHC
class Il




FIGURE S4

A é ,\,/' /

NGNS
NS
!’!"".'51

G0:0000184
nuclear-transcribed mRNA
catabolic process, nonsense-

mediated decay
g (]

Translocation onset (border)

{ 2201 |1 48hpi ][ 72 hpi ]

[ sshoi | { 220npi |

Known interaction? (edge)
NES l

No

’,
{H ‘ /)
"I’ 24N,

G0:0043488
regulation of mMRNA stability

(continued on following page)

10



FIGURE S4

B (continued from previous page)

G0:0019083
viral transcription
/,~\~' /l \ ‘
L TR Ve
NSV \
AN A4 7/2.’;?_:’_.';’_\:\\~ h \_
=/ ll’ ’:.. Ai;r/'. _

v'u'._ '.A‘.- ’l
A 4 A SN, 572,

g BRI\

N s o atist: 77

ey WS G 12

% '/"‘f\",;/lg',
‘\':.‘«A‘A‘I;' ’,‘-/‘ -

G0:0061418
regulation of transcription from
RNA polymerase Il promoter
in response to hypoxia

11



FIGURE S4

Translocation onset (border)

[ 24hpi][ 48hpi][ 72hpi]
[ 96hpi] [120hpi]

Known interaction? (edge)
NES I

N & "
NN\
“\!'h!&\\ \G

LY Yt

S ININRY N TR
AN ) e
Wan \'.A\ . .

RN
& N AR Y-
B0y A

-
- R

\}

2 /4 \.\‘.4,'1.‘_
OOV K
/ W 4

‘ .\‘\“,“‘“ //' ’V“.l

7 (Y
\\\‘ \\"‘

>

-
o
<
\_J

Q)

QXL

NN

)
>

&%

O e
\’»‘

% &

o
-

G0:0006412
translation

(continued on following page)

12



FIGURE S4

C (continued from previous page)

GO0:0006614
SRP-dependent cotranslational
| protein targeting to membrane
o ” ALy

G0:0002181
cytoplasmic translation

G0:0006418

tRNA aminoacylation
for protein translation

G0:0001732

formation of
cytoplasmic

translation initiation

complex

13



FIGURE S4

G0:0090383
phagosome
acidification

GO0:0031146
SCF-dependent proteasomal
ubiquitin-dependent protein
catabolic process

G0:0050821
protein stabilization

G0:0043161
proteasome-mediated
protein catabolic process

G0:0000209
protein polyubiquitination

Translocation onset (border)

[ 24hpi][ 48hpi][ 72hpi]
[ 96hpi] [120hpi]

Known interaction? (edge)

NES l

No I

14



FIGURE S4

Translocation onset (border)

[ 24hpi][ 48hpi][ 72hpi]
| 96 npi | | 220001 |

Known interaction? (edge)

NES

No

R

G0:0006890
retrograde vesicle-
mediated transport,

Golgi to endoplasmic ()

reticulum

G0:0006888

endoplasmic reticulum to
Golgi vesicle-mediated C=]
transport

{

G0:1901998
toxin transport

(continued on following page)

15



FIGURE S4

E (continuedfrom previous page)

G0:0048280
vesicle fusion with the
Golgi apparatus

GO0:0006891

[ae] intra-Golgi vesicle-
mediated transport

=

GO0:0055085
transmembrane transport

G0:0000054
ribosomal subunit export ]
from nucleus
GO0:0045055
regulated
[ xpor | X
‘:’_/- exocytosis
= =)

G0:0033572
transferrin transport

G0:0048208
COPII vesicle
coating

G0:0034220
ion transmembrane
transport

G0:1904874
positive regulation
of telomerase RNA
localization to
Cajal body

GO0:1904871

positive regulation of protein
localization to Cajal body

G0:0042147
retrograde transport,
endosome to Golgi

GO0:1904851
positive regulation of
establishment of protein
localization to telomere

16



FIGURE S4

G0:0002223

stimulatory C-type lectin
receptor signaling pathway

G0:0000165
MAPK cascade

G0:0090090
negative regulation of
canonical Wnt signaling

G0:0060071
Whnt signaling pathway,
planar cell polarity pathway

Translocation onset (border)

[ 2amei || a8nei || 72100 |
IETER | 220hpi |

Known interaction? (edge)

NES

No

(continued on following page)

17



FIGURE S4

PSMDT

F (continued from previous page) -
E
PSM 1
IC4
- NN\ T/
G0:0090263 /
yee positive regulation of / Pa
GO:0008286 - canonical Wnt signaling —
insulin receptor = pathway E]
signaling pathway b
Psl LK
P SMURFZ

P47

RP1 @ PSMDS! LBV

G0:0032482
Rab protein signal
transduction

18



FIGURE S4

GO0:0010972
negative regulation of G2/M

transition of mitotic cell cycle

G0:1901990
regulation of mitotic cell
cycle phase transition

Translocation onset (border)

[ 240 || ashoi || 72101 )
[ 96hpi] [120hpi]

Known interaction? (edge)

NES l

G0:0031145
anaphase-promoting complex-
dependent catabolic process

No

19



FIGURE S4

GO0:0006521
regulation of cellular amino
acid metabolic process

G0:0044267
cellular protein -
metabolic process

Translocation onset (border)

[ 24hpi][ 48hpi][72hpi]
[ 96 hpi ] [120hpi]

Known interaction? (edge)

G0:0006879

cellular iron ion
homeostasis

| N> | (o
w~_)
I AP2A1 AP2A2 J
o]
G0:0007029
CLTA AP281
I I I I endoplasmic reticulum
GO:0032802 organization
low-density G0:0034383
lipoprotein particle low-density
receptor catabolic E lipoprotein particle
process clearance

20



FIGURE S4

GO0O:0006303
— double-strand break repair
= via nonhomologous end
G0:1902036 joining

regulation of hematopoietic
stem cell differentiation

G0:0043687
post-translational protein
modification

GO0:0045652
regulation of megakaryocyte
differentiation

"\‘v

-
./ —

.

|/
H
i/

[ Translocation onset (border;
(=) pTPOVIET..) ( )

[ 24 hpi ][ 48 hpi " 72hpi]
[ 96hpi] [120hpi]

\‘ "’v N i\
AR

o XA\
Known interaction? (edge)
G0:1902600 €2
500032212 proton transmembrane l
: transport
positive regulation of P Mo

telomere maintenance

(continued on following page)

21



FIGURE S4
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Figure S4: Enriched gene ontology associations for translocating proteins.
Translocating proteins enriched for processes involved in A) immune signaling, B)
transcription, C) translation, D) proteolysis, E) trafficking, F) signal transduction, G) cell
cycle regulation, H) metabolism, I) cholesterol metabolism, J) subcellular organization,
and K) “other” categories.
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FIGURE S5

Figure S5: Investigating LDLR abundance, translocation profiles of adaptor protein
complexes and DAPK3 induced upon HCMYV infection. A) Selected chromatograms
from targeted parallel reaction monitoring of LDLR levels during infection. A
representative chromatogram is shown for each unique peptide that was monitored, and
normalized abundance levels are reported in the table below. B) LDLR and PCSK9
MRNA levels following HCMV infection from Oberstein and Shenk, 2017. Error bars
represent the standard deviation from two biological replicates. C) Distinct spatiotemporal
translocation profiles of clathrin adaptor protein complexes AP-1, AP-2, and AP-3. Solid
lines and shaded ranges represent the mean and standard deviation, respectively, of
changes in abundance value for protein subunits from a given complex. D) Translocation
profile of DAPKS3 relative to synthetic translocation profiles for plasma
membrane/cytoplasm to dense cytosol/nucleus movements.
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