
Table S1. Empirically substantiated TA proteins

UniProt ID Subcellular Location Method References

AOFB HUMAN Mitochondria immunofluorescence [1]

SYJ2B HUMAN Mitochondria immunofluorescence [2]

CYB5B HUMAN ER fractionation [3]

BAX HUMAN mitochondria fluorescence [4, 5, 6, 7, 8]

MIRO1 HUMAN mitochondria fluorescence [9, 10]

MIRO2 HUMAN mitochondria fluorescence [9, 11]

FIS1 HUMAN mitochondria immunofluorescence, fluorescence [12, 13, 14, 15]

MAVS HUMAN mitochondria, peroxisome immunofluorescence (maybe) [16, 17]

GDAP1 HUMAN mitochondria fluorescence, immunofluorescence [18]

MTX1 HUMAN mitochondria similarity (fluorescence; GFP) [19, 20]

TOM7 HUMAN mitochondria fluorescence [21]

CYB5 HUMAN mitochondria immunofluorescence [22]

HMOX1 HUMAN ER fluorescence (CFP) [23]

SC61B HUMAN ER fractionation [24]

SC61G HUMAN ER [24]

AL3A2 HUMAN ER (microsome) fractionation [25]

PTN1 HUMAN ER fluorescence [26]

VAPA HUMAN
ER, Golgi, plasma,

nucleus
immunofluorescence, fractionation [27, 28]

SLMAP HUMAN plasma membrane immunofluorescence [29]

STX1A HUMAN
synaptic vesicle

membrane
similarity (immunofluorescence) [30]

STX1B HUMAN plasma membrane immunofluorescence [31]

STX2 HUMAN plasma membrane fractionation, fluorescence [30, 32, 33]

STX3 HUMAN plasma membrane fractionation, fluorescence [32, 33]

STX5 HUMAN ER, Golgi fluorescence [30, 34, 35]

STX4 HUMAN plasma membrane fractionation, fluorescence [30, 32, 33]

STX6 HUMAN Golgi immunofluorescence [35, 36]

STX7 HUMAN Golgi fluorescence [35, 37]

STX8 HUMAN ER, plasma antibody [35, 38]

STX10 HUMAN Golgi immunofluorescence [39]

STX12 HUMAN Golgi
solubilize with detergent,

immunofluorescence
[40]

STX16 HUMAN Golgi immunofluorescence [41]

STX18 HUMAN ER fractionation, immunofluorescence [42, 43]

GOSR1 HUMAN Golgi fractionation, immunofluorescence [34, 44, 45, 46, 47]

BET1 HUMAN Golgi similarity (immunofluorescence) [48]

VAMP1 HUMAN
synaptic vesicle

membrane, mitochondria
immunofluorescence [49, 50]

VAMP2 HUMAN
synaptic vesicle

membrane, plasma
membrane

immunofluorescence [50]

VAMP3 HUMAN endosome immunofluorescence [51]

VAMP4 HUMAN
Golgi, lysosome,

endosome
immunofluorescence [52]

VAMP5 HUMAN plasma membrane immunofluorescence [53]

VAMP8 HUMAN plasma membrane immunofluorescence [52, 54]

VAMP7 HUMAN ER
immunofluorescence,
immunoelectroscopy

[52, 55]

FMP32 YEAST mitochondria GFP, ms, fractionation [56, 57, 58, 59]

FIS1 YEAST mitochondria GFP, fractionation [56, 59, 60]

TOM5 YEAST mitochondria direct assay, fractionation, ms [58, 59, 61]

TOM6 YEAST mitochondria fractionation, complex [58, 59]

TOM7 YEAST mitochondria direct assay [58, 59, 62]
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TOM22 YEAST mitochondria fractionation, ms [58, 59, 63]

PRM3 YEAST nuclear outer membrane GFP [56, 64, 65, 66, 67]

KAR1 YEAST nuclear outer membrane inference, GFP [68, 69]

UBC6 YEAST ER, plasma (possibly) immunofluorescence [70]

SCS2 YEAST ER, nuclear immunofluorescence, fluorescence [57, 71, 72, 73]

CSM4 YEAST ER, nuclear fluorescence [56]

HLJ1 YEAST ER fluorescence [56]

YSY6 YEAST ER fluorescence [57, 74]

SC6B2 YEAST ER inference (part of a complex) [75]

DPM1 YEAST ER fluorescence, [57, 76]

SC61G YEAST ER fluorescence, part of a known complex [57]

SC6B1 YEAST ER inference (part of a complex) [77]

PGC1 YEAST
mitochondria, lipid

particles
fluorescence, fractionation [56, 58, 59, 78]

PEX15 YEAST ER, peroxisome fluorescence [57, 79]

CYB5 YEAST ER immunofluorescence [80, 81]

HPH1 YEAST ER fluorescence [56, 82]

HPH2 YEAST ER fluorescence [82]

FAR10 YEAST ER fluorescence [56]

VPS64 YEAST ER fluorescence [56, 57]

SEC20 YEAST ER treatment with sodium carbonate [83]

SEC22 YEAST ER, Golgi immunofluorescence [84, 85]

UFE1 YEAST ER immunofluorescence [86]

USE1 YEAST ER
immunofluorescence, fluorescence,

sodium carbonate
[57, 87, 88]

SED5 YEAST Golgi
fluorescence, immunofluorescence,

sodium carbonate
[89, 90]

GOSR1 YEAST Golgi immunofluorescence [91, 92]

BET1 YEAST ER, possibly Golgi fractionation [93]

BOS1 YEAST ER, possibly Golgi fractionation [93]

TLG1 YEAST
trans-Golgi network

(TGN)
immunofluorescence, fractionation,

solubilization
[94, 95]

SFT1 YEAST Golgi immunofluorescence [96]

TLG2 YEAST
trans-Golgi network

(TGN)
immunofluorescence, fluorescence [95, 97]

STX8 YEAST endosome, Golgi fluorescence [98]

PEP12 YEAST Golgi fractionation, solubilization [99]

VTI1 YEAST Golgi immunofluorescence, solubilization [100]

NYV1 YEAST vacuole fluorescence [57]

VAM3 YEAST vacuole immunofluorescence [101]

SNC1 YEAST vacuole, plasma, Golgi fluorescence [102, 103]

SNC2 YEAST Golgi fluorescence [103, 104]

SSO1 YEAST plasma, vacuole fluorescence [105]

SSO2 YEAST plasma fluorescence [105]

YD012 YEAST plasma fluorescence [56, 57]

YBM6 YEAST plasma fluorescence [56]

PHM6 YEAST vacuole fluorescence [57]

Q9SMS0 ARATH chloroplast large-scale analysis [106]

Q9FJT9 ARATH
chloroplast,

mitochondria, plastid
large-scale analysis [106, 107]

Q9M1X3 ARATH
thylakoid, chloroplast
envelope, chloroplast,

large-scale analysis, fractionation [106, 108, 109, 110, 111, 112]

Q9SKK2 ARATH chloroplast large-scale analysis [112]

OEP61 ARATH plastid fluorescence, solubilization (Na2CO3), [113, 114]

Q9FDW8 ARATH plastid fluorescence, immunofluorescence, [115]
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Q9SLI4 ARATH
chloroplast, thylakoid

membrane
large-scale analysis [106, 108, 111]

Q8S8K0 ARATH
chloroplast, thylakoid

membrane
large-scale analysis [106, 111]

O80952 ARATH
chloroplast envelope,

mitochondria
large-scale analysis, fluorescence [110, 116, 117]

TOM5 ARATH mitochondria, plastid large-scale analysis [107, 118]

Q94K78 ARATH mitochondria large-scale analysis [119, 120, 121]

TO221 ARATH mitochondria complex [122]

TO202 ARATH mitochondria
large-scale analysis, part of a known

complex
[118, 119, 123]

TO201 ARATH mitochondria complex [123]

Q944S8 ARATH
mitochondria, vacuole

membrane
large-scale analysis [119, 124]

Q9LXR8 ARATH mitochondria, peroxisome fluorescence, large-scale analysis [118, 119, 125]

Q9SIQ8 ARATH mitochondria
fractionation, solubilization, large-scale

analysis
[119, 126]

TO203 ARATH mitochondria fractionation (ms), complex [123, 127]

O64471 ARATH mitochondria, plastid* fractionation (ms), large-scale analysis [107, 118, 119, 127]

TO222 ARATH
mitochondria, vacuole

membrane*
fractionation (ms), large-scale analysis [107, 118, 123, 127]

NDB3B ARATH mitochondria extraction (Na2CO3), fractionation [126]

TO204 ARATH
mitochondria, vacuole

membrane*
extraction (Na2CO3), fractionation,

complex, large-scale analysis
[123, 124, 126]

Q9SHJ6 ARATH mitochondria
fluorescence (YFP, GFP),

fractionation, large-scale analysis
[107, 118, 124, 125, 128]

NDB3A ARATH mitochondria
fractionation (ms), large-scale analysis,

complex
[120, 129]

Q8RXF8 ARATH mitochondria fluorescence, large-scale analysis [119, 120, 130]

TOM6 ARATH mitochondria fractionation (ms), large-scale analysis [127, 131]

Q9C7G5 ARATH mitochondria fractionation (ms) [132]

O22825 ARATH mitochondria fractionation (ms), large-scale analysis [118]

Q93YW7 ARATH mitochondria fluorescence [133]

Q9FNB2 ARATH mitochondria large-scale analysis [107, 119]

Q9C7H2 ARATH ER fractionation (ms), large-scale analysis [118, 134]

O23037 ARATH ER fluorescence [135, 136]

Q9ZWT2 ARATH ER fluorescence [115, 137]

STLP2 ARATH ER, plasma
fractionation, solubilization,

fluorescence (GFP, YFP), large-scale
analysis

[107, 138, 139]

SYP61 ARATH Golgi fluorescence [140, 141]

SYP72 ARATH ER fluorescence [141]

CYB51 ARATH ER, plasma fluorescence, large-scale analysis [107, 137]

SYP71 ARATH ER, plasma
fluorescence (YFP, GFP), large-scale

analysis
[107, 141, 142]

FDFT ARATH ER, plasma fluorescence, large-scale analysis [107, 134, 143]

SYP73 ARATH ER fluorescence [141, 144]

VAP22 ARATH plasma large-scale analysis [134, 145]

CYB52 ARATH ER fluorescence, large-scale analysis [115, 118, 137, 146]

O65688 ARATH ER fluorescence [143]

SEC22 ARATH ER, Golgi
fluorescence (GFP, CFP), large-scale

analysis
[145, 147, 148, 149, 150, 151]

VTI11 ARATH vacuole, Golgi fluorescence [141, 152, 153, 154]

SYP81 ARATH ER fluorescence [141, 149]

VAP12 ARATH ER, plasma fluorescence, large-scale analysis [145, 151, 155]

VAP11 ARATH plasma, ER
immunofluorescence, large-scale

analysis
[107, 145, 156, 157]
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O23465 ARATH ER, plasma solubilization, large-scale analysis [134, 158]

O23144 ARATH ER, plasma fractionation, fluorescence [159, 160]

Q9ZVC6 ARATH ER fluorescence, large-scale analysis [134, 161]

GOS12 ARATH vacuole, Golgi fluorescence, large-scale analysis [134, 141, 162]

VTI12 ARATH plasma fluorescence, immunofluorescence [141, 152, 163]

GOS11 ARATH Golgi fluorescence, large-scale analysis [141, 164]

MEM12 ARATH Golgi fluorescence [141]

SYP31 ARATH Golgi fluorescence, immunofluorescence [141, 165]

MEM11 ARATH Golgi fluorescence (GFP, YFP) [141, 166, 167]

BET11 ARATH Golgi, plasma fluorescence, large-scale analysis [141, 145, 167]

SYP32 ARATH Golgi fluorescence, large-scale analysis [134, 141]

SY124 ARATH plasma fluorescence, large-scale analysis [134, 141, 145, 151, 168, 169]

SY132 ARATH plasma fluorescence, large-scale analysis [134, 141, 145, 148, 151, 168, 170]

Q8S8J6 ARATH plasma large-scale analysis [134, 151, 158]

SY125 ARATH plasma fluorescence, large-scale analysis [141, 168]

SY131 ARATH plasma fluorescence, large-scale analysis [141, 145, 168]

S61G3 ARATH plasma large-scale analysis [145]

VA726 ARATH plastid, plasma
fluorescence (GFP), large-scale

analysis
[112, 141, 171]

NPS12 ARATH plasma fluorescence, large-scale analysis [141, 145, 151]

FKB42 ARATH ER fluorescence, immunofluorescence [172, 173, 174, 175]

Q944S5 ARATH plasma large-scale analysis [176]

VAP22 ARATH plasma large-scale analysis [134, 145, 176]

SY111 ARATH plasma fluorescence, large-scale analysis [141, 145, 168, 177]

GEX2 ARATH plasma fluorescence [178]

VAP21 ARATH plasma, ER large-scale analysis [118, 176]

NPS11 ARATH plasma fluorescence, large-scale analysis [141, 176]

Q9SN26 ARATH plasma large-scale analysis [176]

SY123 ARATH plasma fluorescence [141, 168]

Q9SRZ3 ARATH plasma large-scale analysis [176]

PAS1 ARATH nucleus, cytosol, plasma fluorescence, large-scale analysis [134, 179, 180, 181]

SY112 ARATH plasma, nucleus ms, GFP [141, 182]

NAC78 ARATH nucleus fluorescence [183]

Fluorescence refers to any method that detects subcellular localization by binding of GFP or YFP to the target sequence.
Immunofluorescence is a method involving sequences marked with histidine tags or other markers and antibodies to which
fluorescent proteins such as GFP are bound. Large-scale analysis refers to a thorough investigation of sequences within a given
organelle fraction using tandem mass spectrometry (MS/MS) and other similar techniques. Extraction (Na2CO3) indicates a
method to confirm the presence or absence of a TMD by sodium carbonate treatment.
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[19] Sunderhaus S, Dudkina NV, Jänsch L, Klodmann J, Heinemeyer J, Perales M, et al. Carbonic anhydrase subunits form
a matrix-exposed domain attached to the membrane arm of mitochondrial complex I in plants. The Journal of biological
chemistry. 2006;281(10):6482–8.

[20] Tai G, Lu L, Wang TL, Tang BL, Goud B, Johannes L, et al. Participation of the syntaxin 5/Ykt6/GS28/GS15 SNARE
complex in transport from the early/recycling endosome to the trans-Golgi network. Molecular biology of the cell.
2004;15(9):4011–22.

[21] McNew JA, Coe JGS, Sø gaard M, Zemelman BV, Wimmer C, Hong W, et al. Gos1p, a Saccharomyces cerevisiae SNARE
protein involved in Golgi transport. FEBS Letters. 1998;435(1):89–95.

[22] Yamaoka S, Leaver CJ. EMB2473/MIRO1, an Arabidopsis Miro GTPase, is required for embryogenesis and influences
mitochondrial morphology in pollen. The Plant cell. 2008;20(3):589–601.

[23] Faulhammer F, Konrad G, Brankatschk B, Tahirovic S, Knödler A, Mayinger P. Cell growth-dependent coordination
of lipid signaling and glycosylation is mediated by interactions between Sac1p and Dpm1p. The Journal of cell biology.
2005;168(2):185–91.

[24] Huh WK, Falvo JV, Gerke LC, Carroll AS, Howson RW, Weissman JS, et al. Global analysis of protein localization in
budding yeast. Nature. 2003;425(6959):686–91.

[25] Wooding S, Pelham HR. The dynamics of golgi protein traffic visualized in living yeast cells. Molecular biology of the
cell. 1998;9(9):2667–80.

5



[26] Sanderfoot AA. The Arabidopsis Genome. An Abundance of Soluble N-Ethylmaleimide-Sensitive Factor Adaptor Protein
Receptors. PLANT PHYSIOLOGY. 2000;124(4):1558–1569.

[27] Pedrazzini E. Mechanism of Residence of Cytochrome b(5), a Tail-anchored Protein, in the Endoplasmic Reticulum. The
Journal of Cell Biology. 2000;148(5):899–914.

[28] Brickner JH, Walter P. Gene recruitment of the activated INO1 locus to the nuclear membrane. PLoS biology.
2004;2(11):e342.
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