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Table S1.  Numerous proteins display altered phosphorylation in E202A expressing cells. 
 

Spot Protein NCBI 
Accession 

App 
MW 

Calc 
MW 

Calc 
PI 

Peptides 
Matched 

Sequence 
Coverage (%) 

Mascot 
Score 

4 Vigilin isoform A GI:4885409 142 141 6.43 9 8 233 
25 Carbamoyl-phosphate synthase, mitochondrial GI:8393186 166 165 6.33 4 3 160 
52 Carbamoyl-phosphate synthase, mitochondrial GI:124248512 166 165 6.48 3 2 103 
57 Endoplasmin precursor GI:210032365 93 93 4.72 9 10 480 
67 Protein OS-9 GI:564359598 70 N/A 4.75 4 9 174 
73 Carbamoyl-phosphate synthase GI:21361331 165 166 6.30 7 6 162 
 Dynamin-like 120 kDa protein, mitochondrial GI:18860831 108 112 8.08 4 4 107 
 Cysteinal-tRNA-Synthetase 

Initiation Factor 4B 
GI:11191800 
GI:288100 

96 
69 

95 
69 

6.32 
5.49 

2 
3 

3 
6 

93 
73 

81 Poly(A) binding protein GI:53754 71 69 9.45 12 21 420 
 Mitochondrial long-chain enoyl-CoA hydratase/ 3-

hydroxycyl-CoA dehydrogenase α-subunit 
GI:510108 
 

83 
 

83 
 

9.11 
 

3 
 

6 
 

95 
 

 Elongation factor 2 GI:4503483 96 96 6.41 2 2 65 
92 Serum albumin GI:30794280 72 69 5.82 37 53 1791 
 Phosphoenolpyruvate carboxykinase GI:38454296 70 69 6.09 21 44 1036 
 WD repeat-containing protein 1 GI:62078997 66 67 6.15 11 23 638 
 Ran-GTPase activating protein GI:349501086 64 64 4.64 5 11 191 

101 Phosphoenolpyruvate carboxykinase GI:28454296 70 69 6.09 21 44 1036 
 WD repeat-containing protein 1 GI:62078997 67 66 6.15 11 23 638 
 Ran GTPase-activating protein 1 GI:349501086 64 64 4.64 5 11 191 

112 hnRNP Kisoform 2 GI:13384620 51 51 5.31 22 33 686 
117 Carbamoyl-phosphate synthase, mitochondrial GI:21361331 166 166 6.33 7 6 284 

 T-protein complex 1 subunit γ GI:40018616 61 61 6.23 4 7 250 
 Malic enzyme 1 GI:149018984 56 64 5.77 4 10 155 

123 Heat shock protein 6 GI:51455 61 61 5.91 51 66 2121 
 Chaperonin subunit 8 GI:149059760 55 60 5.15 13 21 537 

172 Microsomal epoxide hydrolase GI:205372 48 53 8.62 11 25 510 
 60S ribosomal protein L4 GI:11968086 48 47 10.92 8 18 354 
 Elongation factor 1α GI:148694454 38 40 9.13 4 16 27 

247 Malate dehydrogenase, cytoplasmic GI:15100179 37 36 6.16 21 50 9181 
263 Proteasome subunit, α type 3 GI:30584117 28 28 5.19 7 19 180 

 Mitochondrial 2-oxoglutarate/malate carrier 
protein 

GI:21312994 34 34 9.95 2 8 109 

276 Peroxiredoxin-6 GI:16758348 25 25 5.64 8 54 630 
 Glutathione S-transferase α-2 GI:58331251 26 26 8.89 3 13 144 



 PREDICTED: NADH  dehydrogenase flavoprotein 
2, mitochondrial 

GI:345329641 28 
 

27 
 

8.20 2 9 107 
 

 Thioredoxin-dependent peroxide reductase, 
mitochondrial 

GI:5802974 28 
 

28 7.67 1 4 64 

2 Carbamoyl-phosphate synthase, mitochondrial GI:8393186 166 166 6.33 20 13 421 
78 N-ethylmaleimide-sensitive factor GI:467977 84 35 6.28 4 5 82 
 Protein disulfide-isomerase GI:16758712 73 73 4.99 5 10 82 
 Non-muscle caldesmon GI:227429 62 61 6.36 2 3 69 

95 Transketolase GI:149034221 72 68 7.54 11 25 558 
 Dolichyl-diphosphooligosaccharide-protein 

glycosyltransferase subunit 1 
GI:132560 68 69 6.05 6 11 273 

 Calcium-binding mitochondrial carrier protein 
Aralar2 

GI:392339831 75 74 8.86 9 11 257 

 p68 RNA helicase GI:51263 70 69 9.06 8 14 248 
 Gry-rbp/hnRNP K GI:3037013 70 70 8.68 2 4 164 
 Very long-chain specific acyl-CoA 

dehydrogenase, mitochondrial precursor 
GI:6978435 71 70 9.01 5 8 134 

 Growth regulated nuclear 68 protein GI:226021 68  8.95 7 12 244 
 Aralar2 GI:6523256 75 74 8.87 7 8 174 
 RNase L inhibitor GI:987870 69 68 8.86 7 12 109 
 DEAD (Asp-Glu-Ala-Asp) box polypeptide 17 GI:119580652 61 60 7.94 4 8 109 

 70kDa peroxisomal membrane protein/ABCD3 GI:35553 76 70 9.47 1 2 90 
 Dolichyl-diphosphooligosaccharide-protein 

glycosyltransferase subunit 1 
GI:4506675 69 69 5.96 3 3 59 

 Ribophorin I GI:149036687 68 69 6.05 7 12 283 
 RRM RNA binding protein NSAP1 GI:15986735 63 66 9.27 2 4 164 
 ABC E1 GI:157823309 68 67 8.63 9 15 139 

141 Serine hydroxymethyltransferase, mitochondrial GI:564359582 56 56 8.46 32 54 1488 
 UTP--glucose-1-phosphate uridylyltransferase GI:67078526 57 57 7.18 15 30 516 
 ATP synthase α subunit GI:203055 59 59 9.22 8 21 385 

 UDP-glucuronosyltransferase 1-1 GI:28849913 61 61 8.77 4 10 114 

 Plasminogen activator inhibitor 1 RNA-binding 
protein GI:524952264 45 

 
45 

 
8.31 

 
8 
 

24 
 

113 
 

 UDP-glucuronosyltransferase 1-6 GI:136726 61 61 8.91 2 6 72 
 Serine hydroxymethyltransferase, mitochondrial GI:19923315 57 57 8.76 33 49 1382 

 UTP-glucose-1-phosphate uridylyltransferase 
isoform a 

GI:48255966 
 

58 
 

57 
 

8.16 
 

17 
 

32 
 

444 
 

 ATP synthase subunit a, mitochondrial GI:4757810 48 60 9.16 8 21 332 
 Polypyrimidine tract-binding protein 1 isoform a  GI:4506243 60 60 9.21 1 4 162 
 CGI-55 protein/STARD10  GI:4929579 43 43 8.42 7 19 99 



 ATP synthase subunit α, mitochondrial  GI:6680748 60 60 9.22 8 21 332 
 Pyrimidine binding protein 1  GI:57002 57 57 9.14 3 8 186 
 Protein RCC2 GI:507547646 57 57 9.02 3 7 115 

169 Glutathione synthetase  GI:25742757 53 53 5.48 17 34 804 
 Eukaryotic peptide chain release factor subunit 1 GI:4759034 49 49 5.51 10 20 175 
 Phenylalanine-4-hydroxylase  GI:4557819 52 52 6.15 3 5 105 

 Glutathione synthetase GI:4504169 53 53 5.67 7 10 346 
188 PREDICTED: γ-enolase isoform 2 GI:472389324 43 47 5.04 10 39 377 
201 Phenylalanine-4-hydroxylase GI:129975 52 52 5.76 19 44 835 

 Mitochondrial-processing peptidase subunit β GI:122065519 55 54 6.25 14 22 623 
 Palmitoylated Serine/Threonine kinase GI:4106342 35 34 6.05 3 10 138 

202 
 

Cytochrome b-c1 complex subunit 1, 
mitochondrial  

GI:51948476 
 

54 
 

53 
 

5.57 7 
 

15 
 

208 
 

 Glutathione synthetase isoform a  GI:6680117 52 52 5.56 2 6 59  
 γ-actin  GI:809561 41 42 5.56 11 23 394  
 β-actin variant  GI:62897625 42 42 5.37 11 23 397 

216 Ferrochelatase mitochondrial GI:564393790 52 48 9.18 10 17 205 
 RNA binding protein p45AUF1  GI:9588096 38 38 7.62 6 18 107 
 DNA-binding protein GI:181914 36 36 8.86 4 13 47   

236 Phosphotriesterase-related protein GI:61889077 40 39 6.40 11 36 620 
 Ubiquitin fusion-degradation 1 like protein  GI:1654346 39 39 6.04 3 11 121 

 N-acetylneuraminic acid synthase GI:149045843 32 40 6.34 2 11 80 
239 Aflatoxin B1 aldehyde reductase member 2  GI:19705537 38 40 6.27 16 37 458 

 Aflatoxin aldehyde reductase GI:2736256 37 40 6.23 9 21 210 
 Serine dehydratase-like GI:157820447 36 35 6.12 4 13 115 

241 CGI-52 protein/STARD10 GI:4929573 41 33 8.54 10 29 551 
 Transaldolase GI:12002054 38 37 6.57 10 23 457 
 LIM and SH3 domain protein 1 GI:14249130 30 30 6.61 6 27 341 
 60S acidic ribosomal protein P0 GI:11693176 34 34 5.91 6 27 294 

243 Aflatoxin B1 aldehyde reductase member 2 GI:19705537 38 41 6.27 23 53 881 
 Aldose 1-epimerase GI:56090564 38 38 6.18 6 23 256 
 Farnesyl pyrophosphate synthase GI:120478 41 48 5.29 1 4 100 

266 Enoyl-Coa Hydratase, mitochondrial GI: 17530977 32 32 8.39 3 16 103 
 Phosphoglycerate mutase 1  GI:4505753 29 29 6.67 13 46 329 

 

The isoelectric points, molecular weights, accession numbers and Mascot scores for each protein identified by mass spectrometry 

are listed.  The upper half of the table includes those proteins with decreased immunoreactivity (possible STK16 substrates) while 

the bottom lists the proteins with enhanced immunoreactivity (possible reciprocal regulators).   



TABLE S2.  General functions of proteins with decreased phospho-immunoreactivity 
 

Protein  General Function Subcellular 
Location 

Phospho- 
protein? 

Refs. 

60S ribosomal protein L4 Protein translation cyt ser  [1, 2] 
Cysteinal-tRNA-synthetase Protein translation cyt ser [3, 4] 
Elongation factor 1α Protein translation cyt thr [5, 6] 
Elongation factor 2 Protein translation cyt ser/thr [6] 
Initiation factor 4B Protein translation cyt ser/thr [2, 4, 7] 
Poly(A) binding protein Protein translation cyt ser [4, 8] 
Serum albumin precursor 
 

Blood pressure 
regulation 

(secretory protein) 

ER/Golgi   

Chaperonin subunit 8  Molecular chaperone cyt   
Heat shock protein 65 Molecular chaperone mito ser  
T-protein complex 1 subunit γ Molecular chaperone cyt ser [3, 7, 9] 
Endoplasmin ER chaperone/ERAD ER ser/thr [2, 3, 7] 
Protein OS-9 ERAD ER   
Proteasome subunit, α type 3  Protein degradation cyt ser [2-4, 9-11] 
Glutathione S-transferase α-2 Oxidative stress cyt   
Peroxiredoxin-6 Oxidative stress cyt/lys thr [2, 4] 
Thioredoxin-dependent 

peroxide reductase 
Oxidative stress mito thr [1, 2] 

Microsomal epoxide 
hydrolase 

Detoxification ER   

γ-enolase isoform 2 Carbohydrate 
metabolism 

cyt ser/thr [2] 

Malate dehydrogenase Carbohydrate 
metabolism  

cyt ser [2, 3] 

Mitochondrial 2 oxoglutarate-
malate carrier protein  

Carbohydrate 
metabolism 

mito   

PEP carboxykinase Carbohydrate 
metabolism 

cyt ser/thr [3] 

NADH  dehydrogenase 
flavoprotein 2 

Electron transport mito   

Mitochondrial long-chain 
enoyl-CoA hydratase/3-
hydroxyacyl-CoA 
dehydrogenase 

Lipid metabolism mito ser/thr [3] 

Vigilin A (HDL binding 
protein) 

Sterol metabolism cyt ser/thr [2-4, 7, 9, 12] 

Carbamoyl-phosphate 
synthase  

AA metabolism; urea 
cycle 

mito ser [3] 

WD repeat-containing 
protein-1 

Actin dynamics cyt   

Ran-GAP  Nuclear transport cyt/nuc ser/thr [13] 
Dynamin-like 120 kDa protein Mitochondrial fusion  mito   
 
The identified proteins with decreased phospho-serine/threonine immunoreactivity are grouped 
according to function.  The subcellular location of each protein is indicated.  Known serine- or 
threonine-phospho-proteins are also indicated and the references are provided.  cyt, cytosol; 
mito, mitochondria; nuc, nucleus; Refs., references cited 
 
 



TABLE S3.  General functions of proteins with increased phospho-immunoreactivity.   
 

Protein General Function Subcellular 
Location 

Phospho- 
protein? Refs. 

p68 RNA helicase Transcriptional 
regulation nuc ser [2, 7] 

DEAD (Asp-Glu-Ala-Asp) box 
polypeptide 

Transcriptional 
regulation nuc   

RNA binding protein p45AUF1  Transcriptional 
regulation nuc   

Pyrimidine binding protein 1 Transcriptional 
regulation cyt ser/thr [2, 4, 7, 14] 

60S acidic ribosomal protein P0 Protein translation cyt/nuc ser [12] 
Eukaryotic peptide chain 

release factor subunit 1 
isoform 1  

Protein translation cyt   

Protein with homology to ElF-
4A Protein translation cyt/nuc ser [2, 4, 9] 

Ferrochelatase Porphyrin synthesis mito   

Ribophorin I Glycoprotein 
processing ER   

Protein disulfide-isomerase A4  ER protein chaperone ER   
Ubiquitin fusion-degradation 1 

like protein Protein degradation  cyt ser [2, 4, 7, 9] 

Glutathione synthetase  Oxidative stress cyt ser [3] 
Aflatoxin B1 aldehyde 

reductase2 Detoxification cyt ser [3] 

UDP-glucuronosyltransferase 
1-6 Detoxification ER   

Aldose 1-epimerase Carbohydrate 
metabolism cyt   

N-acetylneuraminic acid 
synthase 

Carbohydrate 
metabolism cyt   

Citrate synthase Carbohydrate 
metabolism mito   

Phosphoglycerate mutase 1 Carbohydrate 
metabolism 

cyt ser [2-4, 7, 9] 

Phosphotriesterase-related 
protein 

Carbohydrate 
metabolism 

cyt   

Transaldolase Carbohydrate 
metabolism 

cyt ser [3] 

Transketolase Carbohydrate 
metabolism 

cyt ser/thr [2, 4, 9] 

UTP-glucose-1-phosphate 
uridylyltransferase 

Carbohydrate 
metabolism 

cyt ser/thr [2, 3, 7] 

ATP synthase α subunit Cellular respiration mito ser [3, 7] 
Cytochrome b-c1 complex 

subunit 1 
Cellular respiration mito   

70kDa peroxisomal membrane 
protein/ABCD3 

Lipid metabolism  
(BA synthesis) 

   



Enoyl-Coa Hydratase Lipid metabolism mito ser/thr [3] 
Farnesyl pyrophosphate 

synthase 
Lipid metabolism cyt   

Very long-chain specific acyl-
CoA dehydrogenase 

Lipid metabolism mito   

CGI-52 protein/STARD10 Phospholipid transfer cyt ser [3, 15] 
Calcium-binding mitochondrial 

carrier protein Aralar2  
AA metabolism mito   

Phenylalanine-4-hydroxylase AA metabolism cyt ser [3, 16] 
Serine 

hydroxymethyltransferase 
AA metabolism cyt   

γ-actin  Actin cytoskeleton cyt   
β−actin variant Actin cytoskeleton cyt   
Caldesmon Actin dynamics cyt ser [2-4, 7, 8, 14] 
LIM and SH3 domain protein 1 Actin dynamics cyt ser/thr [2-4, 9, 14, 

17] 
Protein RCC2 Mitosis/rac GEF (?) cyt ser/thr [4, 8, 9] 
Mitochondrial-processing 

peptidase  
Mitochondrial protein 

targeting 
mito   

STK16 Constitutive secretion cyt/nuc ser/thr [18] 
NEM sensitive factor Vesicle docking & 

fusion 
cyt   

 
The identified proteins with increased phospho-serine/threonine immunoreactivity are grouped 
according to function.  The subcellular location of each protein is indicated.  Known serine- or 
threonine-phosphoproteins are also indicated and references are cited. BA, bile acid; cyto, 
cytosol; mito, mitochondria; NEM, N-ethylmaleimide; nuc, nucleus; Refs., references cited 
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Figure 1A

Top panel:
IB: anti-V5 (to detect tagged STk16)
STK16 WT ± lac/E202A right ± lac

Bottom panel:
IB: anti-α-tubulin
STK16 WT ± lac/E202A right ± lac
(different blot with the same samples from above)

Full length Gels and Blots

• The 1D immunoblots shown in Figures 1B and 2B are full-length.
• The 2D CBB-blue stained gels shown in Figure 2C are full-length and the 2D 

immunoblots shown in Figures 2C, 3A and 3B are also all full-length.
• The cropped immunoblots shown in Figure 3C are from the immunoblots shown in 

Figure 2C.
• The full-length immunoblots that were cropped for the figures are provided below.  The 

cropped regions are indicated with red boxes and brief legends are provided.



Figure 2A

Top panel:
IB: anti-V5 (to detect tagged STK16)
WCE from cells expressing STK16 WT/E202A

Bottom panel:
IB: anti-α-tubulin
WCE from cells expressing STK16 WT/E202A
(different blot with the same samples from above)

Figure 4B

IB: WDR1
WCE from cells expressing STK16 WT/E202A



IB: tubulin
WCE from cells expressing STK16 WT/E202A

Figure 4B

Figure 4E

IB: anti-WDR1
Elutions 1 - 4 from control on left
(top panel in figure)
Elutions 1 - 4 from OA-treated cells on right 
(bottom panel in figure)

Figure 4D

IB: anti-WDR1
Elutions 1 - 4 from WT expressing cells on left
(top panel in figure)
Elutions 1 - 4 from E202A expressing cells on right 
(bottom panel in figure)



IB: anti-WDR1
WCE from control cells/OA-treated cells

Figure 5C

Figure 5C

IB: anti-tubulin
WCE from control cells/OA-treated cells

Figure 6D top panels (short)

IB: anti-albumin
Secretion assay
0 and 15 min time points
From control on left (bottom left panel in figure)
From cells treated with “short” lat B on right (bottom left panel in figure)



Figure 6D bottom panels (long)

IB: anti-albumin
Secretion assay
0 and 15 min time points
From control on left bottom right panel in figure)
From cells treated with “long” lat B on right (bottom right panel in figure)

Figure 6D top panels (short)

IB: anti-tubulin
Secretion assay
Whole cell lysates from control on left or “long” lat B on right (top 
right panel in figure)

Figure 6D top panels (long)

IB: anti-tubulin
Secretion assay
Whole cell lysates from control on left or “short” lat B on right (top 
left panel in figure)



Figure 7B

Top Panel:
IB: anti-WDR1
Cells treated with con, scrambled or WDR1 siRNA

Bottom panel:
IB: anti-a-tubulin
Cells treated with con, scrambled or WDR1 siRNA
(same samples as above)

Middle panel:
IB: anti-V5 (to detect sDPPIV)
Cells treated with con, scrambled or WDR1 siRNA
(same samples as above)



Figure 7B

IB: anti-V5 (to detect sDPPIV)
Secretion Assay
0 and 60 min time points
From control (untransfected) cells on left (top panel in figure)
Treated with scrambled siRNA in middle (middle panel in figure)
Treated with WDR1 siRNA on right (bottom panel in figure) 
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