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Preparation anti-fragrant compound monoclonal antibody and its application for
detection of those compounds using ELISA and dot blot methods

Kakuyou, OGAWA
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Anti-benzylacetone monoclonal antibody (MAb) was successfully prepared in
this study. However, competitive enzyme-linked immunosorbent assay (ELISA) owning high accuracy and
sensitivity was not developed enough, because of the MAb®"s cross-activities against wide range
compounds not only phenylpropanoids but also alkaloid, flavonoids and aromatic terpenes. On the
other hand, only 2 compounds, 3-phenylpropanoic acid (3PPa) and trans-cinnamic acid (CA) were
detected using dot blot-immunostaining method. This method using the MAb successfully visualised
those small molecule compounds having molecular weight lower than 200 g/mol.

In applied dot blot method, slice of Cinnamomum cassia®s branch was blotted to the membrane and then

immunostained. It was resulted in the bark part of the branch slice was clearly coloured, and the
immunostaining was detected the localisation of CA. | have succeeded to develop a histochemical
analysis against low molecule compounds using immunostaining.



benzylacetone(BA)

BA
SPME-GC-MS
BA 4.5x 10 mg/cage

4.5x 10*mg BA 61.2L BA

1L 7.4 ng/L SPME

Pg
(ELISA)
(MAb) BA
BA 148.20 g/mol
HSA, KLH, OVA
BA
BA «a
3-phenylpropanoic acid (3PPa)
/ BA
ELISA ELISA
5mg 3PPa 0.5mL 0.5mL 0.1 MMES buffer
N- 3PPa KLH  MES buffer
5 mg/mL KLH HSA OVA 3PPa 1:1
15 4°C 2
3PPa-KLH 3PPa-HSA 3PPa-0VA
3PPa-HSA MALDI-TOF mass spectrometer 3PPa-HSA
(1-10 pmol)

(1000 30%(v/v) acetonitrile 0.1%

trifluoroacetic acid ) MTP 384 ground steel

target plate (Bruker Daltonics)



(337 nm, 200 Hz ) MALDI-TOF-MS
flexControl (Bruker Daltonics)
( 18007 )
6 Balb/c SLC
25+ 2 12
2 Balb/c PBS 50
Mg 3PPa-KLH Freund’ s complete adjuvant 2
PBS 50 yg 3PPa-KLH Freund’ s incomplete adjuvant
3 100 pg PBS 3PPa-KLH
3 3PPa
8 3PPa-KLH

hypoxanthine-aminopterin-thymidine (HAT)

SP2/0
aminopterin, hypoxanthine,
3PPa-HSA

IXF1
Co, 37° C 10%
5%
Industrial Co., Ltd)

MAb  Protein G Sepharose 4 Fast Flow

800 mL  immunoglobulin G (IgG) 3000 rpm 15
(2 um pore)
um pore) 4° C 1
20 mM (pH 7.0)
(pH 2.7) 1gG Tris-HCI (pH 9.0)
2 72.2 mg
MAb ELISA
; MP Biochemicals) 1000 100 uL/well
5% PBS 300 uL/well 1 T-PBS
1gG 100 ng/mL
3PPa MAb 100 p g/mL 100 pL/well 1
1000
T-PBS 100 pL (ABTS) 15
405 nm, 492 nm
MAb 5 mg/mL MAb 1gG
100 5 mg
3PPa-HSA HSA, BSA, MSA, KLH, OVA, 3PPa-OVA
ELISA 1000
1 5% skim milk PBS 1
18 pg/mL 10% DMSO-PBS MAb 100 pL/well

thymidine eRDF (HAT-€eRDF)
IXF1
IXF1-A7Bf12
(FBS) eRDF
eRDF RD-1
eRDF 2 MAb

(GE Healthcare)

IXF1-A7Bf12 S%

(Kyokuto Pharmaceutical

0.22

100 mM

196 (H+L

pure
5 mg/mL

1gG(Fc) (goat) 1

MAb
100 pL/well
T-PBS
1



Can Get Signal Solution 2 (Toyobo) 5000

1gG (Fc) (goat) 1 3 T™MB 100 uL
5 S0 M 450 nm,
630 nm
ELISA 50 mM 3PPa-0VA(100
pL, 1pg/mL) 96 T-PBS 300 pL
5% PBS T-PBS 3 50pL 10
DMSO-PBS
10%DMSO-PBS MAb (0.6 pg /mL) 50 uL 4° C
1 ELISA
BA 10% DMSO-PBS
MAb Weiler and Zenk
Dot blot 10 mM
L-Tyr 0.1% NaHCO3 2 L
(PES) PES 2% EDC
1% NHS 0.1 M MES buffer 1 1
1% BSA-PBS 3h PBS
5% PBS
PBS 1 T-PBS PBS MAb (2.3
ug/mL) 3 MAb 2 T-PBS
T-PBS 500 2 (anti-mouse 1gG (H+L), goat) 1
2 T-PBS 2 PBS 1 10 mg/mL
4-chloro-1-naphthol (4C1N) 0.03% H202-PBS  1:10
20
HSA, KLH, OVA  3PPa(l:1, w/w) - 3PPa-HSA
4.0 mg, 3PPa-KLH 2.8 mg, 3PPa-0OVA 5.5 mg
3PPa-HSA MALDI-TOF-MS
3PPa-HSA 68211.9m/z HSA
66625.1m/z 1586.8 3PPa (150.18 g/mol)
(18.02 g/maol) 12.0
1 HSA 12 3PPa crocin
3
3PPa
3PPa-KLH Balb/c SP2/0
1 IXF1-A7Bf12
IXF1-A7Bf12 400 mL 400 mL Protein G
72.2 mg  MAb
MAb Antibody Isotyping Kit (Mouse) MAb K
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196G ELISA

196 196 9.16+ 0.28%
3PPa
ELISA 2.29 pg/mL (25 pg/mL)
MSA
10 3PPa-HSA 3PPa-0VA 0. 14 pg/mL
3PPa-HSA 3PPa-0VA 2
ELISA 3PPa-0VA
3PPa-OVA 1.0 0. 69 pg/mL
0.5
0.5 pg/mL ELISA

BA

trans-cinnamaldehyde(CAd)  benzalacetone(BzA)

MAb
MAb ELISA
Weiler  Zenk BA 100%
MAb  BzA, CAd, trans-cinnamyl alcohol, N-benzylacetamide
BA 9.91 ,1.16 31.72 ,5.44 3-phenylpropanal,
trans-cinnamic acid(CA), 2-phenylethylamine BA
quercetin BA 2.8 berberine, thymol
3PPa-KLH BA-MAb
Dot blot PES 3PPa CA
Tyr Phe benzoic acid
3PPa-HSA 3PPa-0VA
1 benzylacetone-MAb T-PBS
PBS 3PPa
CA  dot blot
3PPa  6.25x 10"-20mM CA  2.5-20 mM
4CIN aristolochic acid
I (m.w. 311.25 g/mol) CA (m.w. 148.16 g/mol) aristolochic acid 11

D-Ala PES
CA

Cinnamomum cassia

(Lauraceae) PES



(benzylacetone)

36

2019

(Morinaga Osamu)

(Tanaka Hiroyuki)

MALDI-TOF-MS

(Morimoto Satoshi)

MALDI-TOF-MS




