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ACC, acetyl-CoA carboxylase

BCCP, biotin carboxyl carrier protein
CBB, coomassie brilliant blue 

CHCA, -cyano-4-hydroxycinnamic acid 

DTT, dithiothreitol 

ESI-MS, electrospray ionization mass spectrometry 

Fmoc, 9-fluorenylmethyloxycarbonyl 

GmVSR, glycine max homologues of VSR 

GST, glutathione S-transferase 

HEPES, 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid 

HPLC, high performance liquid chromatography 

HRP, horseradish peroxidase 

HRMS, high resolution mass spectrometry 

ICAT, isotope-coded affinity tag 

LC-MS, liquid chromatography mass spectrometry 

MALDI-MS, matrix assisted laser desorption / ionization mass spectrometry 

Mp, melting point 

Mw, molecular weight 

NHS, N-hydroxysuccinimide 

NMR, nuclear magnetic resonance 

PAL, photoaffinity labeling 

PBS, phosphate buffered saline 

PC, pyruvate carboxylase 

PMF, peptide mass fingerprinting 

PVDF, polyvinylidene fluoride 

SDS, sodium dodecyl sulfate 

SDS-PAGE, sodium dodecyl sulfate-polyacrylamide gel electrophoresis 

SPR, surface plasmon resonance 

TFA, trifluoroacetic acid 

TLC, thin-layer chromatography 

TIPS, triisopropyl silane 

T-PBS, polyoxyethylene (20) sorbitan monolaurate-PBS 

UCSF, University of California, San Francisco 

VSR, vacuolar sorting receptor  

WSC, (=EDC), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride 
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Figure 37. peak 1 ESI-MS (positive) 
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 (90 kDa), BSA (66 kDa), 
 (30 kDa) 
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( 10 µM) stock 8a 8b (
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10 pmol) HPLC

Figure 44b Figure 44a peak 1 peak 2
17.3 min 19.5 min

 (Figure 44b) 8a 8b
 

 

 

Figure 45.  
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HPLC Figure 45 
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MS Figure 46

peak 1  peak 2 MS
MS MS 

MS 
MS/MS 

5 (z=1) peak 1
744.82 747.33 ( m=2.51 u, z=2) peak 2 1122.95 1125.44 ( m=2.49 u, 

z=2)  (Figure 46 )
peak 1

 
MS MS/MS Figure 47, 48
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Figure 47. peptide 1 MS/MS  

 

 

Figure 48. peptide 2 MS/MS  
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MS/MS MS 9 m/z

 (Figure 47, 
48) MS/MS

ESI-MS 

5 u

MS/MS

N MS

MS/MS  (Figure 49)64  

 

 

Figure 49. N MS MS/MS  

 
MS MS/MS MS/MS

Peptide 1 ESI-MS 744.82
747.33 SSVNDIGDDWK (Ser101~Lys111) 

Figure 47 b4, b6, b7, b8, b9, b10 y8, y9, y10

b3, y4, y7

Asn104

Peptide 2 ESI-MS 1122.95 1125.44
GEFTGTYTTAVTATSNEIK (Gly27~Lys45) Figure 48

b15~b17 y5~y16 b3, b5, 

b8~b14 y4

Ser41  

b y

peptide 2 19mer
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4-1 : HeLa  
 

66  (PC) CoA
 (ACC) 4 ATP

 (Figure 52)67  

 
Figure 52.  

 
BCCP (biotin carboxyl career protein) 

 (biotin protein ligase) 
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0.3 µM 5µM BCCP
68
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4-2 : HeLa  
 

HeLa S3
 (

: 2 mg) 8a 8b 50 µM
37 C  12  (sample A)  (250 

W , 360 nm :  (FWHM 10 nm), 0 C, 15 sec ) 
SDS 

DTT 57 C
-agarose

0.2% SDS
PBS 5 PBS 5 Tris-HCl pH 8.0 5

 (37 C, 15 min) 
trypsin LysC 37 C 12  

PMF
Table 1 Hsp90

cover  12.84  
(No. 44) cover  2.1% -CoA 

 (No.102) 

PMF
 

HPLC  (Figure 53)  ( ex = 340 
nm, em = 410 nm)  ( )

500 µM  (sample B)
Sample A  sample B HPLC

IK or LK MS
peak A, B

MS  
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Table 1 : PMF  
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Figure 53. HeLa  
HPLC  

 

 
Figure 54. peak A ESI-MS (positive) 

 

Figure 54 peak A ESI-MS
2.49 u

473.70, 476.19
peak B  (Figure 

55) MS



 56

MS

 

 

 
Figure 55. peak B ESI-MS (positive) 

 

Figure 56. peak A 473.70, 476.19 MS/MS  
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Figure 57. DTQAMK UCSF, MS-Pattern  

 

 
Figure 58.  
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peak A 473.70, 476.19 (z=2) MS MS/MS

Figure 56 b2, b3, b4, b5, y5

MS DTQAMK

UCSF PC  (Asp1091 Lys1096) 

 (Figure 57) PC Table 1 PMF

y2, y3, y4

Thr1092  

PC

130 kDa

PC X 69

BCCP (biotin carboxyl carrier protein) PT 

(PC tetramerization)  

(Figure 58) PC BCCP Lys1144

Thr 

PC Lys1144

BCCP
71

BCCP  

 

 
Figure 59. peak B 449.57, 452.09 MS/MS  
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peak B 449.57, 476.19 (z=2) MS MS/MS Figure 

59 b3, b5, y5

MS ITIGNK UCSF

 CoA 1 2 (ACC1, 2) 

 (Figure 60) 5

y2, y3, y4 Thr

ACC1 isoform 1 (2383 a.a.) ACC1 isoform 2 (2346 a.a.) ACC1 isoform 3 

(2288 a.a.) ACC1 isoform 4 (2268 a.a.) ACC2 (2458 a.a.) 

Thr774 Thr737 Thr679 Thr659  Thr880  

 

Figure 60. ITIGNK UCSF, MS-Pattern 

 

 

Figure 61. PC ACC  
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 (Figure 61) ACC
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6-1  

NMR  
  JEOL ECX-400, Varian UNTY-plus-500 
MS  
  Thermo LTQ Orbirap XL-ETD, Bruker daltonichs autoflex 
MS  

Thermo QUAL browser, Peaks studio  
 

Yanaco MP-3 
MilliQ  

MILLIPORE MilliQ plus 
 

EYELA FREEZE DRYER FD-1000 
 

KN-70 (KUBOTA) 
 

HP-30M ATTO (315 nm),  Transilluminator FTI-15L (365 nm) 
ASAHI Spectra REX-250 (365 nm) 

 
JASCO V-530, SHIMADZU UV-1800  

 
JASCO FP-6500 

 
  Chemi-Print CX-EpiUV ( ) 

Intelligent Quantifier ( ) 
HPLC 

JASCO DG-980-50, PU-980, FP-920, LC-Net / ADC, UV-2077 plus, PU-2089 
Plus 

 
TaKaRa thermal Cycler Dice, EYELA Dry thermo bath MG-2000 
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SDS NHS TFA (HPLC grade) DMF ( ) benzen ( ) MeOH ( )  EtOH (

) AcOEt ( ) Hexane ( ) Acetone (infinity pure) Diethylether ( ) CaCl2

CH3CN ( ) CH2Cl2 ( ) CHCl3 ( ) THF ( ) HCl ( ) NaOH ( )
NaCl ( ) Acetic Acid ( ) Formic acid (for HPLC grade) Iodoethane MgSO4

NH4HCO3 HEPES casein m-cresol Thioanisole Triethylamine dithiothreitol 
[1-(Ethoxycarbonyl)ethylidene]triphenylphosphorane 3

water( ) N-  

 
 

Fmoc-Ala-OH, Fmoc-Arg(Pbf)-OH, Fmoc-Gly-OH, Fmoc-Ile-OH, Fmoc-Leu-OH, 
Fmoc-Lys(Biot)-OH, Fmoc-Phe-OH, Fmoc-Ser(tBu)-OH, Fmoc-Tyr(tBu)-Alko Resin, 
Fmoc-Tyr(tBu)-TrtA-PEG Resin, TIPS, WSC 
 

 
soybeen VSR delta23: GmVSR 
 

 
HeLa S3 cytoplasma lysate 
 
promega 
rLys-C, Mass Spec Grade Trypsin/Lys-C Mix, Mass Spec Grade 
 
BIO-RAD 
Precision Streptavidin-HRP Conjugate SDS-PAGE Molecular Weight Standards Low 
Range Biotinylated SDS-PAGE Standards DynaMarker® Protein MultiColor 30% 
Acrylamide/Bis solution 29:1 
 

 
TEMED (nacalai tesque) iodoethane-d6 (Cambridge isotope laboratories, Inc)  iodo 
acetoamide (nacalai tesque) Tween20 (ICN Biomedicals) streptavidin-horseradish 
peroxidase cohjugate (GE Healthcare) D-TubeTM Dialyzer Maxi, MWCO 10 kDa 
(Novagen) Pierce® Streptavidin UltraLink® Resin (Thermo) Amicon Ultra-0.5 
Cenrifugal Filter Devices (Millipore) 
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6-2  
 

1  
(E)-Ethyl 3-[2-hydroxy-4-(3-trifluoromethyl-3H-diazirin-3-yl)phenyl-2-methyl 
acrylate ( 22 )  

2-Hydroxy-4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzaldehyde (2.0 g, 8.8 mmol)
[1-(ethoxycarbonyl)ethylidene]triphenylphosphorane (3.5 g, 9.7 mmol)  
40 mL 20 CHCl3

 (CHCl3) 
 (EtOAc : hexane = 10 : 1 ~ 5 : 1) 

 2.2 g  79 % 
max/nm ( ) (MeOH) 352 (sh, 1,270) ; Mp 69-70 °C (uncorrected);  

1H-NMR (500 MHz, CDCl3):  7.82 (s, 1 H), 7.25 (d, 1 H, 3J  = 4.8 Hz), 6.73 (s, 1 H), 
6.69 (d, 1 H, 3J  = 10.2 Hz), 5.99 (m, 1 H), 4.29 (q, 2 H, 3J  = 7.2 Hz ), 2.05 (s, 3H), 
1.33 (t, 3 H, 3J  = 10.8 Hz); 13C-NMR (126 MHz, CDCl3):  168.8, 154.2, 133.1, 131.3, 
130.8, 130.4, 124.4, 122.6 (q, 1JC-F = 273), 118.0, 113.8, 61.4, 28.3 (q, 2JC-F  41), 
14.1, 14.2; 19F-NMR (376 MHz, CDCl3):  -65.6 (3F, s); HRMS (EI+): 314.0872 (M+), 
314.0878 calcd. for C14H13F3N2O3. 
 
(E)-2-Hydroxy-4-(3-Trifluoromethyl)-3H-diazirin-3-yl]phenyl-2-methylacrylic acid 
( 33 )  

2  (2.0 g, 6.40 mmol) MeOH 1 mL 3 M NaOH 50 mL 0 C
10 MeOH CHCl3

0 C 1 M HCl EtOAc
 MgSO4 CHCl3 

0 C  1.52 g 83  
max/nm ( ) (MeOH) 347 (sh, 1,100); Mp 66-67 °C (uncorrected);  

1H-NMR (500 MHz, CD3OD):  7.66 (s, 1H), 7.26 (d, 1H, 3J  = 7.6 Hz), 6.62 (s, 1H), 
6.56 (d, 1H, 3J  = 8.0 Hz), 1.89 (s, 3 H); 13C-NMR (126 MHz, CDCl3):  171.8, 157.5, 
135.0, 131.9, 131.4, 130.5, 126.3, 123.6 (q, 1JC-F = 273), 117.8, 114.1, 29.4 (q, 2JC-F = 
41), 14.4; 19F-NMR (376 MHz, CDCl3):  -64.9 (3F, s); HRMS (EI+): 286.0565 (M+), 
286.0565 calcd. for C12H9F3N2O3. 
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 (E)-2-Hydroxy-4-(3-Trifluoromethyl)-3H-diazirin-3-yl]phenyl-2-methylacrylic acid 
( 44 )  

3 (40 mg, 0.14 mmol) NHS (17 mg, 0.15 mmol) DMF 1 mL
 EDCI (28 mg, 0.15 mmol) DMF 500 µL 12
TLC (EtOAc : hexane = 1 : 1) 

 44  
 
peptide probe ( 11 )  

Fmoc RV peptide 
(NH2-K(biotin)SSILRAFY) 9.5 mg, 7.9 µmol Alko-PEG-Resin 

 44 DMF 760 µL  Resin 40 µL 
triethylamine 24 RV

DMF 1 mL 3 EtOAc 3 MeOH 3  Resin 
TFA 340 µL, m-cresol 20 µL, thioanisole 20 µL, TIPS 20 µL 1

15 mL  TFA 100  µL TFA 
4 15 mL 

0 C ether 10 mL  (3000 rpm, 
1 min) ether 6

MeCN : 0.1 TFA 
 = 1 : 1 HPLC 

 ( 11 ) 3.6 mg  
HPLC  

 : 1 mL / 1 min            : 215 nm, 254 nm, 360 nm 
A 2% MeCN, 97.9% H2O, 0.1% TFA   B 60% MeCN, 39.9% H2O, 0.1% TFA 

 : NOMURA CHEMICAL, Develosil ODS-UG-5, 
5 µm, 4.6 mm 150 mm 

    B  
0 5min : 0 5 55min : 0 100  
55 60min : 100  60 65min : 100 0  

 
HRMS (ESI+): 1578.7294 (M+H+), 1578.7391 calcd. for C73H103F3N17O17. 
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(E)-tert-Butyl 2-(2-hydroxy-4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzylidene)- 
butanoate ( 66a )  

  2-Hydroxy-4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzaldehyde (231 mg, 1.0 
mmol) tert-butyl 2-(diphenylphosphoryl)butanoate (710 mg, 1.8 mmol) 

10 mL Ar 5
(EtOAc : hexane = 1 : 5) 358 mg 

6a  quant 
1H-NMR (500 MHz, CDCl3):  7.51 (s, 1H), 7.19 (d, 3J = 8.1 Hz, 1H), 6.74 (s, 1H), 
6.69 (d, 3J = 8.1 Hz, 1H), 6.22 (s, 1H), 2.36 (q, J = 7.4 Hz, 2H), 1.56 (s, 9H), 1.08 (t, J 
= 7.5 Hz, 3H); 13C-NMR (126 MHz, CDCl3):  167.5, 153.9, 140.2, 131.0, 130.7, 129.9, 
124.6, 122.1 (q, 1JC-F=274 Hz), 118.2, 113.9, 81.5, 28.3 (q, 2JC-F = 41 Hz), 28.2, 21.4, 
13.7; 19F-NMR (376 MHz, CDCl3):  -65.5 (3F, s); HRMS (ESI+) 357.1421 (M+H+), 
357.1426 calcd for C17H20F3N2O3. 
 
(E)-2-(2-Hydroxy-4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzylidene)[3,3-2H2,4,4,4-
2H3]butanoic acid ( 66b )  

2-Hydroxy-4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzaldehyde (230 mg, 1.0 
mmol) t-butyl 2-(diphenylphosphoryl)[3,3-2H2,4,4,4-2H3]butanoate (486 mg) 

 66b  308 mg,  85  
1H-NMR (500 MHz, CDCl3):  7.50 (s, 1H), 7.18(d, J = 8.1 Hz, 1H), 6.74 (s, 1H), 6.69 
(d, J = 8.1 Hz, 1H), 6.20 (s, 1H), 1.56 (s, 9H); 13C-NMR (125 MHz, CDCl3):  167.5, 
153.9, 140.1, 131.0, 130.7, 129.9, 124.6, 121.9 (q, 1JC-F=274 Hz), 118.2, 113.9, 81.5, 
28.3 (q, 2JC-F=40 Hz), 28.2; 19F-NMR (375 MHz, CDCl3):  -65.5 (3F, s); HRMS (ESI+) 
362.1749 (M+H+), 362.1740 calcd for C17H152H5F3N2O3. 
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(E)-2-(2-Hydroxy-4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzylidene)butanoic acid 
( 77a )  

7a (178 mg, 0.50 mmol)  50  TFA-CHCl3 2 mL
1 (EtOAc : hexane = 1 : 5 1 : 1) 

 77a (129 mg)  85  
1H-NMR (400 MHz, CD3OD):  7.71 (s, 1H), 7.31 (d, 1H, J = 8.2 Hz), 6.71 (s, 1H), 
6.66 (d, 1H, J = 7.3 Hz), 2.43 (q, 2H, J = 7.3 Hz), 1.11 (t, 3H, J = 7.3 Hz); 13C-NMR 
(100 MHz, CD3OD):  171.42, 157.34, 136.80, 134.71, 131.19, 126.24, 123.48 (q, J = 
274.15 Hz), 117.84, 114.06, 29.31 (q, J = 40.21 Hz), 21.87, 14.18; 19F-NMR (376 MHz, 
CD3OD):  -65.12 (3F, s); HRMS (ESI+): 323.0611 (M+Na+), 323.0614 calcd for 
C13H11F3N2NaO3. 
 
(E)-2-(2-Hydroxy-4-(3-(trifluoromethyl)-3H-diazirin-3-yl)benzylidene)[3,3-2H2,4,4,4-
2H3]butanoic acid ( 77b )  
  7b (178 mg, 0.50 mmol)  50  TFA-CHCl3  
7b  170 mg,  quant 
1H-NMR (400 MHz, CD3OD):  7.72 (s, 1H), 7.32 (d, 1H, J = 7.8 Hz), 6.72 (s, 1H), 
6.66 (d, 1H, J = 8.2 Hz); 13C-NMR (100 MHz, CD3OD):  170.00, 152.65, 136.44, 
134.77, 130.79, 128.54, 122.88 (q, J = 274.15 Hz), 118.03, 113.79, 28.31(q, J = 35.66 
Hz); 19F-NMR (376 MHz, CD3OD):  -65.11 (3F, s); HRMS (ESI+): 328.0927 (M+Na+), 
328.0928 calcd for C13H62H5F3N2NaO3.  
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biotin probe ( 88a )  
 77a (50 mg, 183 µmol)  4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methyl- 

morpholinium chloride (DMT-MM, 60 mg, 218 µmol) 5% N-methylmorpholine - 
DMF (2 mL) 15 N-(2-aminoethyl)-
biotinamide (78 mg, 274 µmol) 14 

 EtOAc 5 1 M HCl 5 3
 88a  48 mg  48% 

1H-NMR (400MHz, DMSO-d6):  7.95 (s, 1H), 7.93 (s, 1H), 7.81 (s, 1H), 7.38 (d, 1H, J 
= 6.1 Hz), 6.54 (s,1H), 6.41 (d, 1H, J = 6.1 Hz), 4.29 (m, 1H), 4.24 (m, 1H), 3.31 (t, 2H, 
J = 6.0 Hz ), 3.22 (t, 2H, J = 6.0 Hz), 3.16 (m, 1H), 3.06 (dd, 1H, JA,B = 6.1 Hz), 2.75 (d, 
1H, J = 6.1 Hz), 2.51 (q, 2H, J = 6.6 Hz), 2.06 (t, 2H, J = 7.2 Hz), 1.58 (m, 2H), 1.51 
(m, 2H), 1.29 (quin, 2H, J = 7.2 Hz), 0.94 ppm (t, 3H, J = 6.6 Hz); 13C-NMR (100 
MHz, DMSO-d6):  173.25, 172.42, 167.49, 162.72, 162.33, 149.76, 143.02, 131.01, 
128.42, 126.32 (q, J = 220Hz), 124.40, 120.96, 61.01, 59.20, 55.34, 38.10, 35.79, 35.22, 
30.78, 28.18, 28.02, 25.22, 20.85, 13.08; 19F-NMR (375 MHz, DMSO-d6):  -64.41 (3F, 
s); HRMS (ESI+): 569.2157 (M+H+), 569.2159 calcd for C25H322H5F3N6O4S. 
 
biotin probe ( 88b )  
   77b (50 mg, 183 µmol) 8a  

 40 mg,  40% 
1H-NMR (400MHz, DMSO-d6):  8.01 (s, 1H), 7.95 (s, 1H), 7.84 (s, 1H), 7.41 (d, 1H, J 
= 6.4 Hz), 6.57 (s,1H), 6.44 (d, 1H, J = 6.4 Hz), 4.37 (m, 1H), 4.32 (m, 1H), 3.43 (t, 2H, 
J = 6.24 Hz), 3.32 (t, 2H, J = 6.25 Hz), 3.20 (m, 1H), 3.11 (dd, 1H, JA,B = 6.0 Hz), 2.87 
(d, 1H, J = 6.05 Hz), 2.15 (t, 2H, J = 6.4 Hz), 1.59 (m, 2H),1.52 (m, 2H), 1.34 (quin, 
2H, J = 7.2 Hz); 13C-NMR (100 MHz, DMSO-d6):  173.55, 172.47, 167.55, 162.87, 
162.48, 149.90, 143.14, 131.17, 128.58, 126.49 (q, J = 240Hz), 124.55, 121.13, 61.22, 
59.24, 55.38, 38.14, 35.84, 35.30, 30.79, 28.20, 28.08, 25.24; 19F-NMR (375 MHz, 
DMSO-d6):  -64.47 (3F, s); HRMS (ESI+): 574.2469 (M+H+), 574.2472 calcd. for 
C25H272H5F3N6O4S. 
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6-3  
 

 
  H2O : EtOH = 2 : 1 50 µM  

 (SHIMADZU UV-1800) 
15 W 2 , 360 nm, 0 C ( , Transilluminator 

FTI-15L ) 4 cm 
 

H2O : EtOH = 2 : 1 50 µM
360 nm, 0 C 1 min 5 min 10 min 

 ex = 340 nm, em = 410 nm  (  1 cm)
315nm, 25 C  

(  : HP-30M ATTO) 
60 min  (JASCO FP-6500) 

 
 

GmVSR  
 

HEPES buffer, pH 7.0 GmVSR (2.0 pmol) 1% DMF
 (2.0 pmol) PCR 10 µL

1  (15W 2  
, 360 nm, 0 C, 10 min)  (0 min, 1 min, 5 min, 10 min 30 

min)  
SDS sample buffer (2×) 10 µL  60 min 

SDS-PAGE (10 ), 24 mA, 60 min  
Biotynylated SDS-PAGE Standards 20 V 50 min PVDF 
1 1 -HRP 1

T-PBS×2 PBS×2  ( 10 min) 
 ( , Chemi-Print CX-EpiUV)  ( 5 min)  
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GmVSR  
HEPES buffer, pH 7.0 GmVSR (2.0 pmol)  (2.0 pmol)

 SSILRAFY  (5.0 pmol, 20 pmol, 50 
pmol;, 2.5 , 10 , 25 ) 

 10 µL 1
 (15 W 2 , 360 nm, 0 C, 10 min)  

SDS sample buffer (2×) 10 µL  60 min
SDS-PAGE (10 ) 24 mA, 60 min  

Biotynylated SDS-PAGE Standards 20 V  50 min, PVDF 
1 1 avidin-HRP 1

T-PBS×2 PBS×2  ( 10 min) 
 (  5 min)  

 
 

HEPES buffer, pH 7.0 GmVSR (2.0 pmol)  (2.0 pmol)
VSR  

10 µL 1
 (360 nm, 0 C, 10 min)  (315 nm, 25 

C, 0 min  60 min)  
 SDS sample buffer (2×) 10 µL 60 min

SDS-PAGE (10 ) 24 mA, 60 min 
Biotynylated SDS-PAGE Standards  DynaMarker® Protein MultiColor  

20 V  50 min  PVDF  
1 1 -HRP 1

T-PBS×2 PBS×2  ( 10 min) 
 ( 7 min)  

Intelligent Quantifier ( ) 
Photoshop  

 
 

 
HEPES buffer, pH 7.0 GmVSR (2.0 pmol)  (2.0 pmol)

 10 µL 1
 (360 nm, 0 C, 10 min) 

10%  BSA  (BSA  1.0 pmol 10.0 pmol, 
0.1 pmol 1.0 pmol) 10 µL  
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 SDS sample buffer (2×) 10 µL 60 min 
SDS-PAGE (10 ) 24 mA, 60 min 

Biotynylated SDS-PAGE Standards 20 V  50 min  PVDF 
1 1 -HRP 

1 T-PBS×2 PBS×2  ( 10 min) 
 (  5 min)  

Intelligent Quantifier ( ) 
 

 

 
HEPES buffer, pH 7.0 GmVSR (2 nmol)  (2 nmol ) 

1.5 mL  100 µL 
1 h  (360 nm, 0 , 10 min)

 
 GmVSR  BPB  SDS sample buffer (2×) 

100 µL  60 min  GmVSR 
3 8 13 HEPES buffer

 
GmVSR HEPES buffer 5 -

 5 µL (  150  200 pmol) 2 
 (1300 g , 2 min) 0.2% SDS/HEPES buffer 1 

mL 2 HEPES buffer 1 mL 2  1 mL 3  
PBS buffer 15 µL  (315 nm, 25 C, 60 min) 

SDS sample buffer (4×) 5 µL 1/5 
SDS sample buffer (2×) GmVSR 

 (GmVSR 200 ng  1 µg) 
SDS-PAGE (10 ) 24 mA, 60 min DynaMarker® Protein 
MultiColor  

CBB 5 min CBB Milli Q 
1    

CBB  
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 GmVSR  
 GmVSR  in gel  

HEPES buffer, pH 7.0 GmVSR (0.2 nmol)  (0.2 nmol)
 100 µL 1

 (360 nm, 0 C, 10 min)  
 GmVSR  BPB  SDS sample 

buffer (2×) 100 µL  60 min  VSR 
3 8 13 HEPES buffer

 
HEPES buffer 5 -  5 µL (

 150 200 pmol) GmVSR 2
 (1300 g , 2 min) 0.2  SDS/HEPES 

buffer 1 mL 2 HEPES buffer, pH 7.0, 1 mL 2  1 mL 3
PBS buffer, pH 7.4 15 µL  (315 nm, 25 C, 60 min)

SDS sample buffer (4×) 5 µL
SDS sample buffer (2×) GmVSR  (GmVSR 3 

µg) SDS-PAGE (10 ) 24 mA, 60 min 
DynaMarker® Protein MultiColor  

CBB 5 min CBB Milli Q 
1  1  CBB 

 GmVSR  
0.1 mm

1.5 mL  (25 mM  50 MeCN 
) 100 µL 10 min 

CBB 3  
MeCN 100 µL 10 min MeCN 

 (10 mM DTT, 25 mM 
 ) 100 µL 56 C 1 

 Buffer (25 mM  ) 1  (55 
mM  25 mM  ) 100 µL 

45 min  Buffer 3  (25 mM 
 70 MeCN : H2O ) 100 µL 15 min 

 
 (100 µg/mL, 50 mM Tris-HCl, pH 8.5) 20 µL 

30 min 37 C  10
50 µL  (50 MeCN, 5 TFA ) 30 min 
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25 µL 30 min 
 

 
GmVSR HPLC  

 GmVSR HPLC  
 : 0.75 mL / 1 min   

 : 215 nm, Fluorescence = ex = 340 nm, em = 410 nm 
A 10 MeCN, 89.9 H2O, 0.1 TFA   
B 90 MeCN, 9.9 H2O, 0.1%TFA 

 : SHISEIDO CAPCELL PAK C18 5 µm, 4.6 mm 150 mm 
    B  

   0 150 min : 0 100 150 180 min : 100  
 

4  
   

 (10 pmol) PBS buffer, pH 7.4 8a (10 pmol) 
 10 µL 1

 (250 W , 360 
nm, 0 C, 15 sec)  (250 W , 360 nm, 
37 C, 15 min)  

 trypsin/Lys-C 12 
HPLC LC-MS  

 : 0.4 mL / 1 min   
 : 215 nm, Fluorescence = ex = 340 nm, em = 410 nm 

A 10 MeCN, 89.9 H2O, 0.1 FA   
B 90 MeCN, 9.915 H2O, 0.085%FA 

 : ZORBAX 300SB-C18, 5 µm, 2.1 x 250 mm 
    B  

   0 30 min : 0 100  
     : 40 

 : +-9 m/z 
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BSA  50 ng  (  : 10 pmol)

 PBS buffer, pH 7.4 8a, 88b ( 5 pmol ) 
 (30 pmol) 

 10 µL 1
 (250 W 

, 360 nm, 0 C, 15 sec) 
 

DTT (100 mM)  (100 mM)  5 µL 
1  (15000 rpm, 4 C, 30 min) 

 (55 mM) 20 µL 30 min 
 (15000 rpm, 4 C, 30 min) 3 Tris-HCl, pH 8.0 

 buffer 3
 trypsin/Lys-C 12 

 (250 W , 360 nm, 37 C, 15 min) HPLC 
 LC-MS  

 : 0.4 mL / 1 min   
 : 215 nm, Fluorescence = ex = 340 nm, em = 410 nm 

A 10 MeCN, 89.9 H2O, 0.1 FA   
B 90 MeCN, 9.915 H2O, 0.085%FA 

 : ZORBAX 300SB-C18, 5 µm, 2.1 x 250 mm 
    B  

   0 30 min : 0 100  
     : 40 

 : +-9 m/z 
 
 

HeLa 
HeLa S3 cytoplasma lysate  (  2.0mg, PBS  pH 7.4) 

8a 8b  ( 50 µM) 
 (500 µM) 

500 µL 37 C 12
 (250 W , 360 nm, 0 C, 15 sec)  

 SDS sample buffer (2×) 2  
 (15000 rpm, 4 C, 30 min) 25 mM Tris-HCl  (pH 8.0) 
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 (55 mM  25 mM  
20 µL 30 min  25 mM Tris-HCl  (pH 8.0) 

5  (15000 rpm, 4 C, 30 min) - 75 
µL 0.2  SDS- 
PBS (100 µL)  PBS  Tris-HCl (pH 8.0) 

 
PBS (250 W , 360 nm, 37 

C, 15 min) trypsin/Lys-C 
37 C HPLC or LC-MS  

HPLC  LC-MS  
 : 0.4 mL / 1 min   

 : 215 nm, Fluorescence = ex = 340 nm, em = 410 nm 
A 10 MeCN, 89.9 H2O, 0.1 FA   
B 90 MeCN, 9.915 H2O, 0.085%FA 

 : ZORBAX 300SB-C18, 5 µm, 2.1 x 250 mm 
    B  

   0 45 min : 0 100  
     : 40 

 : +-9 m/z 
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