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Protein

Validation in literature (see reference list, below)

Validation in this manuscript

EGF and Transferrin experiments

1. Vtila(0001) - (13 (Suppl. Fig. 7)
- [4,5] EGF and Transferrin experiments
2. Syntaxin4(0010) — Synuclein Nanobody epitopes / tags are short [6-8] | (Suppl. Fig. 8)
. - [1] EGF and Transferrin experiments
3. Syntaxin6(0011
yntaxiné( ) — Synuclein Nanobody epitopes / tags are short [6-8] | (Suppl. Fig. 9)
- No known function, therefore no functional ..
validation needed; only verification of localization Colocalization assays
4. GFP(0100) needed. (Suppl. Fig. 5)
EGF and Transferrin experiments
- [9-11] and probably oth Il
5. STX7(0101) [3=11] and probably others as we (Suppl. Fig. 10)
— Localization is related to fuction, so was Colocalization assays
6. GalNacT(0110) investigated here [12]. (Suppl. Fig. 5)
- [13,14] EGF and Transferrin experiments
7. Endobrevin(0111) ! (Suppl. Fig. 11)
- No known function, therefore no functional N
validation needed; only verification of localization Colocalization assays
8. TOM70(1000) sonly (Suppl. Fig. 5)
needed.
S . EGF and Transferrin experiments
9. LifeAct(1001) — Actin-binding molecule, designed to be tagged [15]. (suppl. Fig. 12)
EGF and Transferrin experiments
10. Rab5a(1010) - [121617] (Suppl. Fig. 13)
EGF and Transferrin experiments
11. STX13(1011) (Suppl. Fig. 14)
12. SNAP25(1100) - Tested in cell lines [1,18-20] STED SNAP25 (PC 12 cells)
(Suppl. Fig. 16)
— No known function, therefore no functional Colocalization assavs
13. NLS(1101) validation needed; only verification of localization . y
(Suppl. Fig. 5)
needed.
— No known function, therefore no functional Colocalization assavs
14. KDEL(1110) validation needed; only verification of localization . y
(Suppl. Fig. 5)
needed.
15. VAMP4(1111) - [1,21,22] EGF and Transferrin experiments

(Suppl. Fig. 15)

Supplementary Table 1. Protein tag validation in literature and/or in this manuscript.
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Dilution

from

Antibody Target protein Species stock Company Cat#N
01 |Anti-Vtila \Vtila Rabbit polyclonal ICC 1:500 Synaptic System 165 002
02  |Anti-Syntaxin 4 Syntaxin 4 Rabbit polyclonal ICC 1:300 Synaptic Systems 110 042
Rabbit
03  |Anti-Syntaxin 6 Syntaxin 6 ICC 1:500 Synaptic Systems 110 062
polyclonal
04 |GFP, does not have a target protein, see Supplementary Figure 3 for validation of epitope
05 |Anti-Syntaxin 7 Syntaxin 7 Rabbit polyclonal ICC 1:300 Synaptic Systems 110 073
Sigma-
06 |Anti-GM130 GM130 Rabbit polyclonal ICC 1:300 G7295
Aldrich
07  |Anti-Endobrevin Endobrevin Rabbit polyclonal ICC 1:300 Synaptic Systems 104 303
. . . Sigma-
08 |Anti-TOMM20 Sigma Mouse monoclonal ICC 1:200 Aldrich \WHO0009804M1
. . . . Sigma-
09 |Anti-Beta-Actin Beta-Actin Mouse polyclonal ICC 1:75 Aldrich A1978
10 |Anti-Rab5a Rab5a Rabbit monoclonal ICC 1:250 /Abcam ab199530
11 |Anti-Syntaxin 12/13 Syntaxin 12/13 Rabbit polyclonal ICC 1:300 Synaptic System 110 133
12 |Anti-SNAP 25 SNAP 25 Rabbit polyclonal ICC 1:500 Synaptic Systems 111 002
13  |Anti-NFkappaB p65 NLS Rabbit monoclonal ICC 1:200 Biomol / Rockland  [600-401-271
14  |Anti-KDEL KDEL Mouse monoclonal ICC 1:500 Enzo Life Sciences |ADI-SPA-827-F
15 |Anti-VAMP 4 VAMP 4 Rabbit polyclonal ICC 1:300 Synaptic Systems N136 002
16 |Anti-HA HA-Tag Goat ICC 1:250 Novus NB600-362
Biologicals
17  |Anti-SNAP25 SNAP25 Mouse ICC 1:200 Synaptic Systems 111011
18 |Anti-Calnexin Calnexin Rabbit plyclonal ICC 1:200 /Abcam IAb22595
19 |Anti-GM130 GM130 Mouse monoclonal ICC 1:200 BD Biosciences 610822 clone 35/GM130
Anti-TOMM20 TOMM20 Mouse monoclonal ICC 1:200 Proteintech 11802-1-AP
bo  [Anti-Rabbit Anti-Rabbit IgG  |Donkey ICC1:500 Dianova 711-175-152
1gG Cy5
b1 fAnt-Mouse Anti-Mouse IgG  [Donkey ICC 1:500 Dianova SEC-183329
1gG Cy5
by  [Anti-Mouse Anti-Mouse IgG  |Goat ICC 1:100 Abberior ST580-1001-500
IgG Star580 9 : Ho
b3 fAnt-Rabbit Anti-Rabbit IgG  |Goat ICC 1:100 Abberior ST580-1002-5001g

1gG Star580




Supplementary Table 2. Information about antibodies used for target protein validation purposes.
The first nineteen antibodies listed are primary antibodies. Antibodies 20-23 are secondary antibodies. See
Methods section for further information about the staining procedures.



01 |[Blank (no protein) N/A 24 2400000
overnight 10 10000
24h 12 10000
02 |Endobrevin (0111)
48h 10 10000
72h 5 10000
overnight 9 3224
24h 12 10000
03 |GalNacT (0110)
48h 10 2340
72h 5 10000
overnight 10 10000
24h 12 10000
04 |GFP (0100)
48h 5 10000
72h 5 10000
overnight 5 10000
24h 12 10000
05 |KDEL (1110)
48h 10 10000
72h 5 10000
overnight 5 10000
24h 12 10000
06 |Lifeact (1001)
48h 10 10000
72h 5 10000
overnight 10 10000
24h 12 10000
07 |NLS (1101)
48h 10 10000
72h 5 10000
overnight 5 5412
24h 12 10000
08 |SNAP25 (1100)
48h 10 10000
72h 5 10000
overnight 10 10000
09 |STX4 (0010)
24h 12 10000




48h 10 10000
72h 5 10000
overnight 10 10000
24h 12 10000
10 |STX6 (0011)
48h 11 10000
72h 5 10000
overnight 9 10000
24h 7 10000
11 |[TOM70 (1000)
48h 10 10000
72h 5 1000
overnight 9 1033
24h 12 10000
12 |Vtila (1000)
48h 10 10000
72h 5 3825

Supplementary Table 3. Summary of the image data used for training and testing the deep network.
Number of confocal images obtained for each protein (with the given nanobarcode) as well as number of
pixels that have been sampled for the deep learning dataset. All images have the same dimensions of
512x512 pixels. With 72 h samples, each image contains 5 slices in a z-stack. Network training, validation,
and testing are done only based on the sub-sampled pixels (with the numbers given in the last column),

while the precision matrices in Supplementary Fig 20 are obtained on full-frame images.
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