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Discovery and application of frequency dependence of microwave-assisted
degradation of mucin

KAMEYAMA, AKIHIKO
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Muc2 8
GalNAc 16

1 2GHz

We have studied a microwave-assisted degradation of mucins that have bound
water molecules. MUC2 tandem repeat of 16 mer peptide containing 8 GalNAc residues has been
synthesized as a model compound. As a model compound for degradation experiments, we used hyaluronic

acid which should have bound water molecule as with mucins. For monitoring degradation of
hyaluronic acid, we have developed affinity supported molecular matrix electrophoresis using 1%
polyethyleneimine in polyvinyl alcohol. We have revealed that microwave-assisted heating of

hyaluronic acid was dielectric heat in higher frequency than 1 to 2 GHz, while it was induction heat
in lower frequency.
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(21.8 pmol )
2mL TFA:H,0:TIS=95:2.5:2.5

10mL X 3
HPLC MUC2 16
(7.2mg, 21%) (Inertsil
0DS-3, 40 , 4mL/min, UV 220nm, A:0.1%
TFA/H,0, B:0.1%TFA/CH,CN,
A:B/90:10-60:40 over 40min)
MUC2 16
8 (Thr)
o-GalNAc 16

H-Pro-Trityl-ChemMatrix resin 0.29mmol/g,
100mg DMF 2

(GPS-1000 )
5 Fmoc
Fmoc-Pro-OH 48.9 mg, Fmoc-Ser(tBu)-OH
55.6 mg 1.3 Fmoc
Fmoc-Thr(GalNAc(Ac),;)-0H 25.3 mg
1 CoMU (62.1
Fmoc-AA-OH, 16.2 mg for
Fmoc-Thr(GalNAc(Ac),)-0H) 2 DIEA
(50.5 pL for Fmoc-AA-OH, 13.1 uL for
Fmoc-Thr(GalNAc(Ac),)-0H) DMF
Fmoc 0.7mL
Fmoc ImL
16

mg for

8
Fmoc-Thr(GalNAc(Ac),)-0H
7 15
Pro (
300w) 50 15

300W) 50 5
Fmoc
( 500W) 50 5

1/3 (9.7 umol
) 2mL
TFA-H20:T15=95:2.5:2.5
2

(Ac)

HPLC
MUC2 Ac 16
(5.0mg, 12%)
(Inertsil 0DS-3, 40 , 5ml/min, UV 220nm,
A:0.1% TFA/H20, B:0.1%TFA/CH3CN,
A:B/80:20-40min-30:70)
16 MUC2Ac (5.0mg) 2mL
1mol/L NaCH
Ac (
3h)
HPLC
MUC2  3.8mg, quant.

(Inertsustain C-18, 30 , 1ml/min, UV
220nm, A:0.1% TFA/H,0, B:0.1%TFA/CH,CN,
A:B/95:5-85:15 over 40 min)
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