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ABSTRACT

Bioassay of Human Tooth Protein blotted Polyvinylidene Difluoride (PVDF)
Membrane

Nara Kang, Jong—Rak Hong, PillFHoon Choung

Department of Oral and Maxillofacial Surgery, College of Dentistry, Seoul

National University, Seoul 110-744 Republic of Korea

Purpose: Human tooth proteins are highly heterogeneous, comprising diverse
proteins derived from a number of genes. The attempts to identify protein for
activity of tooth matrix proteins have been defied by several factors. First, the
amount of proteins within teeth is very small relative to many extracellular matrix
proteins of other tissues. Second, the bioassay system is tedious and needed
for long time. Therefore we tried to find easy technigues, which increase the
product rate, and an assay of small proteins, with which amino acid sequence

is possible without additional procedures.

Materials and Methods : Total protein were extracted from 300 g enamel
removed teeth and 600 g teeth with 4 mol/L guanidine- HCI and purified by gel
chromatography. Aliguot of proteins was implanted into muscle pouches in
Sprague—Dawley rats for bioassay. By SDS-PAGE and membrane blotting,
molecular weight of each protein was estimated and a partial amino acid
seqguence was obtained. Each fraction blotted on the membrane was cut out

and inserted in rat ectopic model.

Results: In dissociative method, total tooth proteins were obtained 1mg/ml from
enamel removed teeth and 3.5 mg/ml from teeth. In SDS-PAGE, four clear
bands at the sites corresponding to 66, 40, 20 and 18 kD. Especially The 66 kD

band was clearly exhibited. Amino acid sequencing from tooth could be



possible using PVDF membrane blotting technique. In amino acid sequencing,

66 kD protein was identified as albumin.

Conclusion: Compared with conventional method for extraction of teeth protein
and bioassay of proteins, the methods in this study were easy, time—saving and
more productive technique. The matured tooth proteins omitting additional
procedure of mechanical removal of enamel were simply analyzed using blotted
PVDF membrane. This method seems to make a contribution as a technigue for
bioassay and amino acid sequencing of protein.

Keyword: Human Teeth, Tooth Protein, Albumin, Bioassay, PVDF membrane, Blotting
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0|26l HBEO| ==& &9I6t1) ==D|(Diafol membrane YM-10: 10,000

J

molecular weight cut—off, Amicon, Bedford, MA)S 0|25l 1:5 2 == A121047,

2. Fractionation by gel chromatography

JH'

== FES2S 4 mmol/L guanidine—HCI (pH 5.2,sample 1: 0.1 mg/ml,

sample 2: 1 mg/ml)0ll =0 Sephadex G-75 gel chromatography(2.5 x 100
m)E 0|23t flow rate E2 30 ml/L 2 ZH3IN 4.0 ml &5+, 280

nm Ol Al UV Spectrophotometer(Ultrospec2000 UV/Visible Spectrophotometer,

Amersham Pharmacia Biotech, Piscataway, NJ)E 0|25t 246t L.
3. Bioassay of total protein
50-200 um 2] Tt EHE Jtdl 84 DS J| B S HBRENY S22

ANEBIECHY. M= 200 g LIRSl 231315 (Sprague—Dawley rat)2 & Z(20 mg/ml,
Rompun®, Baeyer Korea Co., Seoul, Korea)t HEF2I(100 mg/ml, Ketalar®,

Yuhan Co., Seoul, Korea)S 1:4 £ &8st FTAHS 0.1 ml/100g 22 =2 LY

al

-

X+
A

ot MAIDIFE KX 8 = fraction | SHEHE(200 ug)S 24 Al2t

o

N

jo
ol

4

8.0 mm, =0| 2.0 mm 2| I|E A& T} fraction || SEHE (200 ug)2 24 Al2t

=

S&et XIS 8.0 mm, =0 2.0 mm 2| I|E4 HES F

J&

X HAIGHS CHY.

(o]

== 0
+== F2,4,6,8F &= AJIO AL ALRI(20 cm HHel, 70 kVp, 10mA, Yoshida,

Osaka, Japan)&f D12 MAIDHFFAIUS e =AGHO 242 2 Ote| A 5| A4 &t

ol

FALEAIN S 2ot 24 BS MFGHH 10% &4 formalin 0l 24 Al2t D& St

S 5% nitric acid 0l €0 €3l AE S HX D paraffin ZOHE 6t 4 tnEH2



=2 =& = Laemmli system & W& Hoefer SE 280 Tall Mighty Small
Electrophoresis unit (Hoefer Scientific Instruments, San Francisco, CA)Z
AE3BHH 12% acryl amide gradient gel SDS-PAGE(Sodium dodecy! sulfate—
polyacrylamide gel electrophoresis) 32 & &I|F S StACH20 mmol/l Tris—
alycine, pH 8.5, per 0.1% SDS at 70 V at 4°C for 3 hours). IS &
= Coomassie Brilliant Blue R 250 (30% methanol/10% acetic acid)& AFE3t0 2

AZHE O HM S &t 5 5% methanol / 7% acetic acid 2 AF25t0 EtAEIACH 112,

5. Blotting method
MI|gsez 2ele HS¥AEZ PYDF(polyvinylidene difluoride, 0.45 um,
Bio—Rad Laboratories, Hercules, CA) 20l semi dry blotting unit (mini VE, Hoefer

Scientific Instruments, San Francisco, CA)S 0| 80f E2HAIZCHO0.8 mA/cm?.
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6. Bioassay of different proteins



7. Amino acid sequencing

ZE A2 PVDF 2O 1mm 3012 ZetM Ot0l =4 24 01(173A

ol

cLC MicroBlotter, Biosystems, Foster City, CA)Ol A O0| =&t =AE & Q16 L.

. Z 1t
1. Dissociative extraction of tooth protein

ANEAI(EHES JIHRCZ MHE = 20tU= H0HE)HM ==&
CHHA 22 1.0 mg/ml 01U LD, AlEH 2(BH &2 MHBHK 22 XI0HWA= 3.5

— =20

mg/ml 0| ACt. (Table 1)

2. Gel chromatography
Sephadex G-75 £ 0|25t fraction | (29-30) and fraction Il (38-39)S
A1, rat ectopic assay 2 =0l A fraction | 2 bioassay & amino acid

sequencing £ ot%iCt. (Fig. 1)

3. Bioassay of total proteins
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Table 1. The amount of total protein extracted from teeth using two different

methods
Initial teeth GuHClI extracts Total proteins
(8) L) (mg/ml)
Enamel — removed
teeth 300 2 1.0
Total Teeth
600 4 3.5

Table 2.The amino acid sequence of 66kD protein from fraction |

66kD 1

protein Ala—His—Lys—Ser—Glu-Val-Ala—His—Arg—Phe—-Lys—Asp

17




Bioassay Fraction | O |

Absaorbance at 280 nm

Tube Number

Figure 1. Gel chromatography of teeth protein in the excluded peak of
Sephadex G-75.
Two peaks on the curve are observed. Fraction | (29— 30) and Fraction Il (38 -

39)
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Figure 2. X-ray radiograph are taken 6 weeks after implantation of block
chitosan soaked with fraction | protein extracted from teeth. Radiopaque
material (arrow head) was observed in experimental group at 6 weeks (A) (20
cm distance from the cone, 70kVp, 10mA), the chitosan block was surrounded
by fibrous tissues (arrows) (B) (decalcified section: H & E stain, original
magnification x 40), high magnification of B (C) (decalcified section: H & E
stain, original magnification x 400), thin osteoblastic rim (open arrows) are
observed toward chitosan block area (D) (decalcified section: H & E stain,

original magnification x 400)
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Figure 3. X-ray radiograph shows radiolucent appearance (arrow head) at 6
weeks in the control group (A) (20 cm distance from the cone, 70 kVp, 10 mA),
the chitosan block was surrounded by fibrous tissues (arrows) (B) (decalcified
section: H & E stain, original magnification x 40) no lining cells (open arrows)
are observed around the chitosan block (C) (decalcified section: H & E stain,
original magnification x 200), high magnification of C (D) (decalcified section:

H & E stain, original magnification x 400)
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S

SM 1 2 3 4 SM

Totl teeth Enamel rermnoved teeth

Figure 4. SDS PAGE of fraction | protein extracted from human teeth. Gel
running exhibited four clear bands at the sites corresponding to 66, 40, 20 and
18 kD. Proteins extracted from total teeth (1, 2), Proteins extracted from

enamel mechanically removed teeth (3, 4), size marker (SM).
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Figure 5. 66 kD tooth protein (1-9) is blotted on the PVDF membrane. Size
marker (SM)
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Figure 6. 66kD protein is blotted on PVDF membrane (arrow head) and inserted
in muscles pouch of Sprague Dawley rat. The control group (PVDF strip is only
inserted) show no inflammatory appearance at 2 weeks postoperatively.
(Control) (Decalcified section: H & E stain, original magnification x 100),
Fibroblast and mesenchymal cells had accumulated at the surface of PVDF
membrane. They are surrounded by large multinuclear giant cells (arrow).

(Experiment) (Decalcified section: H & E stain, original magnification x 100).
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