
Table S1. Tethering complexes in the membrane system 

Location Tethering 

complex/protein Trafficking route Components */** Reference 

PM 

Exocyst ERC → PM 
EXOC1, EXOC2, EXOC3*, EXOC4 and EXOC5, EXOC6, 

EXOC7, EXOC8 
[14,15] 

Tomosyn/Sro7 RE → PM STXBP1 + ??? 

Myosin V   

EE 

CORVET EE → EE; EE → LE VPS11 – VPS16 – VPS18 – VPS3 – VPS8 – VPS33A/B [16] 

Mini CORVET  VPS8, VPS18, VPS33A and VPS16A  

EEA1 PM → EE; EE → EE EEA1  

FERARI EE → ERC 
VPS45, VIPAS39, rabenosyn5, EHD1/3**, ANK1-3, 

RAB11FIP5 
[13] 

RE EARP EE → RE VPS51, VPS52, VPS53, VPS50 (Syndetin/VPS54L) 
[16] 

ERC CHEVI  VIPAR (VIPAS39/VPS16B), VPS33B 

LE/Ly HOPS EE → LE → Ly VPS11-VPS16-VPS18-VPS39- VPS41-VPS33A [15,16] 

TGN 

Golgin 97 TGN → EE; EE → TGN ??  

[15] 

Gcc-185 EE → TGN GCC2 

Golgin-245 TGN → EE; EE → TGN GOLGA4 

GARP EE → TGN VPS51-VPS52-VPS53-VPS54 

Gcc88  GCC1 

Giantin ER→cGolgi GOLGB1 

CASP  CUX1 

TRAP III  BET3A, BET3B, BET5, TRS20, TRS23, TRS31, TRS33, TRS85 

Golgi 

TMF Later Golgi TMF1  

COG Intra Golgi COG1-COG2-COG3-COG4 and COG5-COG6-COG7-COG8 [15] 

Golgin84 cGolgi → mGolgi GOLGA5  

TRAP II  BET3A, BET3B, BET5, TRS20, TRS23, TRS31, TRS33, TRS65, 

TRS120, TRS130 
[15] 

cisGolgi 

CASP Intra Golgi  

[15] 

GMAP-210 ER → cGolgi; cGolgi → mGolgi TRIP11 

COG Golgi → ER COG1-COG2-COG3-COG 4 and COG5-COG6-COG7-COG 8 

GM130 ER → cGolgi GM130 

p115 ER → cGolgi  

TRAP I  BET3A, BET3B, BET5, TRS20, TRS23, TRS31, TRS33 

ER Dsl1/NRZ Golgi → ER DSl1, TIP20, DSl3/SEC39 [15,17] 

* Components identified in virion preparations are underlined. 

** Components identified in proteinase K-treated virion preparations are underlined and labeled in red. 

PM, plasma membrane; EE, early endosome; RE, recycling endosome; ERC, endosomal recycling compartment; TGN, trans-Golgi 

network; LE, late endosome; ER, endoplasmic reticulum 
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Figure S1. Identification of intermediate compartment (IC) proteins in virion and extracellular nanoparticle preparations. 

The proteins known to associate with membranes of the IC (based on references [1]), were identified in five proteomes 

of HCMV virion preparations (proteome 1-5), proteomes of HSV-1 heavy particles (proteome 6), and proteomes of non-

vesicular extracellular particles (NVEP), large (L) and small (S) extracellular vesicles (proteome 7). Proteome 1 [2] 

presents data for untreated HCMV virion preparations (unshaved) and the same preparation treated with proteinase K 

("shaved" virions). Identification of cargo proteins in shaved virion preparations is marked with different color codes 

depending on whether they were detected by one or two mass spectrometric methods. Proteome 2 [3] displays data in 

different color codes depending on the identification of a cargo protein in one, two, or three biological replicates. 

Proteomes 3-6 (proteomes 3 [4], 4 [5], 5 [6], and 6 [7]) indicate whether a protein is present or not. Proteome 7 [8] shows 

the abundance of a cargo protein in high-resolution density gradient-purified non-vesicular (NV), lEVs (L) and sEVs (S) 

samples of DKO-1 cells. The color code very low means less than 2xlog2 abundance relative to the average signal [8]. 

Low means 2-3x, moderate 3-4x, high 4-5x and very high ≥6x. 
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Figure S2. Identification of Rab interactors in virion and extracellular nanoparticle preparations. The experimentally determined 

proteins known to build these complexes (based on STRING Interaction Network; https://string-db.org/ accessed on June 5, 2022), 

were identified in five proteomes of HCMV virion preparations (proteome 1-5), proteomes of HSV-1 heavy particles (proteome 

6), and proteomes of non-vesicular extracellular particles (NVEP) (proteome 7). Proteome 1 [2] presents data for untreated HCMV 

virion preparations (unshaved) and the same preparation treated with proteinase K ("shaved" virions). Identification of cargo 

proteins in shaved virion preparations is marked with different color codes depending on whether they were detected by one or 

two mass spectrometric methods. Proteome 2 [3] displays data in different color codes depending on the identification of a cargo 

protein in one, two, or three biological replicates. Proteomes 3-6 (proteomes 3 [4], 4 [5], 5 [6], and 6 [7]) indicate whether or not a 

protein is present. Proteome 7 [8] shows the abundance of a cargo protein in high-resolution density gradient-purified non-

vesicular (NV) samples of DKO-1 cells (left box) and Gli36 cells (right box). The color code very low means less than 2xlog2 

abundance relative to the average signal [8]. Low means 2-3x, moderate 3-4x, high 4-5x and very high ≥6x. 

https://string-db.org/
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Figure S3. Identification of Rab GEFs and GAPs in virion preparations and extracellular nanoparticle preparations. The proteins 

known to build these complexes (based on reference [9]), were identified in five proteomes of HCMV virion preparations 

(proteome 1-5), proteomes of HSV-1 heavy particles (proteome 6), and non-vesicular extracellular particles (proteome 7). 

Proteome 1 [2] presents data for untreated HCMV virion preparations (unshaved) and the same preparation treated with 

proteinase K ("shaved" virions). Identification of cargo proteins in shaved virion preparations is marked with different color codes 

depending on whether they were detected by one or two mass spectrometric methods. Proteome 2 [3] displays data in different 

color codes depending on the identification of a cargo protein in one, two, or three biological replicates. Proteomes 3-6 (proteomes 

3 [4], 4 [5], 5 [6], and 6 [7]) indicate whether or not a protein is present. Proteome 7 [8] shows the abundance of a cargo protein in 

high-resolution density gradient-purified non-vesicular (NV) samples of DKO-1 cells (left box) and Gli36 cells (right box). The 

color code very low means less than 2x log2 abundance relative to the average signal [8]. Low means 2-3x, moderate 3-4x, high 4-

5x and very high ≥6x. 
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Figure S4. Identification of components of retrieving complexes (retromer, retriever, WASH, and CCC complexes) and 

FERARI complex in virion and extracellular nanoparticle preparations. The proteins known to build these complexes 

(based on references [10–13]), were identified in five proteomes of HCMV virion preparations (proteome 1-5), proteomes 

of HSV-1 heavy particles (proteome 6), and proteomes of non-vesicular extracellular particles (NVEP), large (L) and 

small (S) extracellular vesicles (proteome 7). Proteome 1 [2] presents data for untreated HCMV virion preparations 

(unshaved) and the same preparation treated with proteinase K ("shaved" virions). Identification of cargo proteins in 

shaved virion preparations is marked with different color codes depending on whether they were detected by one or 

two mass spectrometric methods. Proteome 2 [3] displays data in different color codes depending on the identification 

of a cargo protein in one, two, or three biological replicates. Proteomes 3-6 (proteomes 3 [4], 4 [5], 5 [6], and 6 [7]) indicate 

whether or not a protein is present. Proteome 7 [8] shows the abundance of a cargo protein in high-resolution density 

gradient-purified non-vesicular (NV) samples of DKO-1 cells (left box) or Gli36 cells (right box) and lEVs (L) and sEVs 

(S) samples of DKO-1 cells. The color code very low means less than 2x log2 abundance relative to the average signal [8]. 

Low means 2-3x, moderate 3-4x, high 4-5x and very high ≥6x. 
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Figure S5. Identification of phosphoinositide kinases and phosphatases in virion and extracellular nanoparticle 

preparations. The kinases (A) and phosphatases (B) (based on references [18] and [19], respectively), were identified in 

five proteomes of HCMV virion preparations (proteome 1-5), proteomes of HSV-1 heavy particles (proteome 6), and 

proteomes of non-vesicular extracellular particles (NVEP), large (L) and small (S) extracellular vesicles (proteome 7). 

Proteome 1 [2] presents data for untreated HCMV virion preparations (unshaved) and the same preparation treated with 

proteinase K ("shaved" virions). Identification of cargo proteins in shaved virion preparations is marked with different 

color codes (C) depending on whether they were detected by one or two mass spectrometric methods. Proteome 2 [3] 

displays data in different color codes (C) depending on the identification of a cargo protein in one, two, or three biological 

replicates. Proteomes 3-6 (proteomes 3 [4], 4 [5], 5 [6], and 6 [7]) indicate whether or not a protein is present. Proteome 7 

[8] shows the abundance of a cargo protein in high-resolution density gradient-purified non-vesicular (NV) samples of 

DKO-1 cells (left box) or Gli36 cells (right box) and lEVs (L) and sEVs (S) samples of DKO-1 cells. The color code (C) very 

low means less than 2x log2 abundance relative to the average signal [8]. Low means 2-3x, moderate 3-4x, high 4-5x and 

very high ≥6x. 
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Figure S6. Identification of the key autophagic factors in virion and extracellular nanoparticle preparations. The proteins 

known to contribute to these processes (based on references [20–22]), were identified in five proteomes of HCMV virion 

preparations (proteome 1-5), proteomes of HSV-1 heavy particles (proteome 6), and proteomes of non-vesicular 

extracellular particles (NVEP), large (L) and small (S) extracellular vesicles (proteome 7). Proteome 1 [2] presents data 

for untreated HCMV virion preparations (unshaved) and the same preparation treated with proteinase K ("shaved" 

virions). Identification of cargo proteins in shaved virion preparations is marked with different color codes depending 

on whether they were detected by one or two mass spectrometric methods. Proteome 2 [3] displays data in different 

color codes depending on the identification of a cargo protein in one, two, or three biological replicates. Proteomes 3-6 

(proteomes 3 [4], 4 [5], 5 [6], and 6 [7]) indicate whether or not a protein is present. Proteome 7 [8] shows the abundance 

of a cargo protein in high-resolution density gradient-purified non-vesicular (NV) samples of DKO-1 cells (left box) or 

Gli36 cells (right box) and lEVs (L) and sEVs (S) samples of DKO-1 cells. The color code very low means less than 2x log2 

abundance relative to the average signal [8]. Low means 2-3x, moderate 3-4x, high 4-5x and very high ≥6x. 
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Figure S7. Identification of components of the ESCRT machinery in virion preparations and extracellular nanoparticle 

preparations. The proteins known to contribute to these processes (based on reference  [23]), were identified in five 

proteomes of HCMV virion preparations (proteome 1-5), proteomes of HSV-1 heavy particles (proteome 6), and 

proteomes of non-vesicular extracellular particles (NVEP), large (L) and small (S) extracellular vesicles (proteome 7). 

Proteome 1 [2] presents data for untreated HCMV virion preparations (unshaved) and the same preparation treated with 

proteinase K ("shaved" virions). Identification of cargo proteins in shaved virion preparations is marked with different 

color codes depending on whether they were detected by one or two mass spectrometric methods. Proteome 2 [3] 

displays data in different color codes depending on the identification of a cargo protein in one, two, or three biological 

replicates. Proteomes 3-6 (proteomes 3 [4], 4 [5], 5 [6], and 6 [7]) indicate whether or not a protein is present. Proteome 7 

[8] shows the abundance of a cargo protein in high-resolution density gradient-purified non-vesicular (NV) samples of 

DKO-1 cells (left box) or Gli36 cells (right box) and lEVs (L) and sEVs (S) samples of DKO-1 cells. The color code very 

low means less than 2x log2 abundance relative to the average signal [8]. Low means 2-3x, moderate 3-4x, high 4-5x and 

very high ≥6x. 
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