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Development of LC-MS/MS-based accurate quantification methods for assessing
serum vitamin D metabolites
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DAPTAD derivatization of vitamin D metabolites were performed for enhancing
the ionization efficiency of LC-MS/MS. As compared with 25(0H)D3, the intensity of 25(0H)D3-DAPTAD
was increased approximately 100-fold higher. By using SLE for sample preparation, the high-sensitive

and robust method for quantification of 4 serum vitamin D metabolites was established. We are
planning to establish serum 1,25(0H)2D analysis method by LC/MS/MS.

D LC-MS/MS



D
25(0H)D  1,25(0H)2D

( radioimmunoassay; RIA)

LC-MS/MS

1,25(0H)2D
LC-MS/MS

D
25(0H)D3 3
3-epi-25(0H)D3

25(0H)D3

LC-MS/MS
D

Diels-Alder
Cookson

TSQ vantage

ESI positive ion

Cookson

4-(47-dimethylaminophenyl)-1,2,4-triazo
line-3,5-dione (DAPTAD)
SRM
MS/MS
SRM
SRM ESI

HPLC
HPLC Nanospace SI-2
HPLC

/0.1%
/0.1%
C18 coreshell column
25(0H)D3
3-epi-25(0H)D3
5 /1

LC-MS/MS

supported
liquid extraction  (SLE)
immunoextraction 25(0H)D3
-D2  3-epi-25(0H)D3 24,25(0H)2D3

30 SLE
1,25(0H)2D
25(0H)D 1000 1

immunoextraction (
1 ) 1,25(0H)2D
Immunoextraction 1,25(0H)2D

LC-MS/MS

N=20
NIST
SRM972a

CV<10%
SRM972a 5%
25(0H)D, <1 ng/mL;
24,25(0H)2D3, <0.5 ng/mL; 1,25(0H)2D, <10
pg/mL EDTA



HPLC

Cookson D
2 Cookson
(PTAD DAPTAD) 25(0H)D
25(0H)D-PTAD 10
25(0H)D-DAPTAD 100
1 HPLC C18
25(0H)D3 3-epi-25(0H)D3
25(0H)D3  -D2  3-epi-25(0H)D3
24,25(0H)2D3 SLE
20p L 30%
2-propanol 280p L SLE
/ (50:50, v/v)
J.0E+D4
g
§ 208404 25(0H)D3
:E_: 1.0E+{4 ‘
2
0.0E+0D
x 3 0E+DS ES(DH}DQ—PTAD
§ 20E+05
E
§ 10E+05
2 00E+00
3 0E+06 25(0OH)Ds-DAPTAD
2
§ 2 0E+DG
E
§ 10E+06
E 00E+00
1.

25(0H)D3  3-epi-25(0H)D3  25(0H)D2
24,25(0H)2D3 2

0.9%, 3.0%, 4.4%, 3.8%
2.2%, 3.4%, 4.4%, 9.2%
SRM972a
98.8%, 102.2%, 99.0%, 99.4%

25(0H)D3
3-epi-25(0H)D3 25(0H)D2 24,25(0H)2D3
0.091
ng/mL, 0.020 ng/mL, 0.013 ng/mL, 0.024
ng/mL 25(0H)D
10-40 ng/mL D

EDTA

100 |~ 250H-D;

50 3-epi-250H-D5 \

] 250H-D, —

Relative Abundance (%)
wn
o

100 ] |
«— 24,25(0H)»-D3

20 30 40 5.0

Retention time (min)
2. 25(0H)D3; 3-epi-25(0H)D3;
25(0H)D2; 24,25(0H)2D3
110 LC-MS/MS  RIA
25(0H)D
RIA LC-MS/MS 30%
[3-epi-25(0H)D3  24,25(0H)2D3]
10% RIA
25(0H)D
1,25(0H)2D
4

Satoh M, Ishige T, Ogawa S, Nishimura
M, Matsushita K, Higashi T, Nomura F.
Development and validation of the
simultaneous measurement of four vitamin
D metabolites in serum by LC-MS/MS for
clinical laboratory applications. Anal
Bioanal Chem. 2016; 408: 7617-7627. DOI:
10.1007/s00216-016-9821-4.

Ishige T, Itoga S, Matsushita K, Nomura
F. Locked nucleic acid probe enhances
Sanger  sequencing  sensitivity and
improves diagnostic accuracy of
high-resolution melting-based KRAS
mutational analysis. Clin Chim Acta. 2016;
457: 75-80. DOl :



10.1016/j .cca.2016.04.005.

Ishige T, Nishimura M, Satoh M,
Fujimoto M, Fukuyo M, Semba T, Kado S,
Tsuchida S, Sawai S, Matsushita K, Togawa
A, Matsubara H, Kaneda A, Nomura F.
Combined Secretomics and Transcriptomics
Revealed Cancer-Derived GDF15 is Involved
in Diffuse-Type Gastric Cancer
Progression and Fibroblast Activation.
Sci Rep. 2016; 6: 21681. DOI:
10.1038/srep21681.

, . LC-MS/NMS

D . . 2015; 63:
457-464.
6
23 s
, 2016 10 ©6-8
, . Long-PCR
MEFV
48

, 2016 9 21-23

Ishige T, Nishimura M, Satoh M,
Matsushita K, Nomura F. Integrated
secretome and transcriptome analyses for
identification of functional secreted
molecules involved in diffuse-type
gastric cancer progression. MSACL2016EU,
Salzburg Congress Center (Salzburg,
AUSTRIA), Sep 12-15, 2016.

LNA-PCR Sequencing KRAS
; 47

2015 10 9-10

, , . LC/MS/MS
- D
-. 47 ,
, 2015
10 9-10
, , . LC/MS/MS
- D

o

&)

, 2015 9 17-18

0

ISHIGE, Takayuki

30757315

SATOH, Mamoru
20401002
NOMURA, Fumio
80164739
NISHIMURA, Motoi
80400969
OGAWA, Shoujiro
30546271
HIGASHI, Tatsuya

90272963



