LHT-2IX| 2004;30:186-192

Agrista A shoh sk 7ot el et olstol st olsirh s Foternl sk

Abstract (J. Kor. Oral Maxillofac. Surg. 2004;30:186-192)

BIOASSAY OF HUMNA TOOTH PROTEIN BLOTTED POLYVINYLIDENE
DIFLUORIDE(PVDF)MEMBRANE
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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 techniques, 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. Aliquot 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 sequence 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 PYDF membrane blotting technique. In amino acid sequencing, 66 kD pro-
tein 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 technique for
bioassay and amino acid sequencing of protein.
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1. Dissociative extraction

AMET S X Ff st A et el A WA ALY A
ol 27bA] Aol el ERotich A1 L g S 714
Ao R AAZ F golsle Aot ol Al F o5 TH300g).
A 2 UFEE AAA F Aokg FHRTFE AHsAH
(600g). & 314 Axslol ML mm? 71 7kA] 485 FHFE A
3% 0|5 vk} FEEIE(LD)S AFESle] 1247 Fot &
A 8taL, 05N HCIE 4°Cell A 72 A1 7F 5-¢F 23] 83l th 23 ¥ Al
BE o A7 B B 22 EBANS AHSslel B
A8kaL, Ak 5 Feke] 108] €] 4 M guanidine HCl(pH 5.2, 4°C)
& o] g3to] BA| M FEE T, FEEYS 4°CellA4]10,000
PMO2 147+ 5k %% 3 ¥ AZAe TR
(Spectrophotometer) £ o] &-stef A o] F= & Qs F5
7] (Diafol membrane YM-lO. 10,000 molecular weight cut-off,
Amicon, Bedford, MA)E- o] -&3}o] 152 F3A| 71T,
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2. Fractionation by gel chromatography

549 F2ES 4 mmol/L guanidine-HCl (pH 5.2,sample 1: 0.1
mg/ml, sample 2: 1 mg/ml)o]| =] Sephadex G-75 gel chromatogra-
phy(25x100 cm)E o]-&3}o] flow rateS30 mi/L=E 24 3ke] 4.0
ml& 2] 8} 27, 280 nmel| AUV Spectrophotometer(Ultrospec2000
UV/Visible Spectrophotometer, Amersham Pharmacia Biotech,
Piscataway, NJ, USA)E- o]&-5}o] £33t}

3. Bioassay of total protein
50-200 pme) T3 ERE 717 4 71EE A EAE vy
449 242 ALa00 A% 200 g9 FAAF
(Sprague-Dawley rat)E & (20 mg/ml, Rompun®, Baeyer Korea
Co., Seoul, Korea)=} 7 €}71(100 mg/ml, Ketalar®, Yuhan Co.,
Seoul, Korea) & 142 Z33F FALAS 01 ml/100g& 3oz 2
7 FYste] AAnHE § 53 Z fraction | T 2 (200 wg)
S A7} B3 x]— 8.0 mm, ¥o] 20 mme] 71 EA A3}
fraction 1l ¢h=d & (2 #g)g_ 24X 7F T2 ]2 8.0 mm, =9
20 mme] 7| B2k WS &9 A) L&l AP, % F
2,4,6,8F H= A] 7ol WARA AR (20 cm A 2], 70 KVp, 10mA,
Yoshida, Osaka, Japan)4}t7] o] A Al v}z Aol & 72 S=A}5}o]
zkzk 2npe) ) A Sk & ety 24 Ha A

kil
A

HO AFA /\}x]

Al2ix|of EHHES 22| S5 PYDFEFO| MA|ES0) HEt o7
# sked 10% 2~ formalinel] 244 7+ 3779 g+ $- 5% nitric acidel] g
o] &3] JA L AX I paraffin Lv) & 5}e] 4 um FAZ At
th2- hematoxilin-eosin(HE) G4 0 & A3} 438t8n) 7 &}
ol A A2}k,

4. SDS-PAGE (Sodium dodecyl sulfate polyacrylamide gel
electrophoresis)

F2 388 Laemmli systemS uw}E Hoefer SE 280 Tall Mighty
Small Electrophoresis unit (Hoefer Scientific Instruments, San
Francisco, CA, USA)S A}-&-3}ed 12% acryl amide gradient gel SDS-
PAGE(Sodium dodecyl sulfate-polyacrylamide gel electrophoresis)H
© 2 A719%F 81 ©H20 mmol/l Tris-glycine, pH 8.5, per 0.1% SDS
at 70 V at 4°C for 3 hours). 7] 3 Coomassie Brilliant Blue R
250 (30% methanol/10% acetic aC|d) S AFESle] 2 Al 7HEor GA S
3l 5% methanol / 7% acetic acidS- A}-&-35}o] EHAH &14] T 12,

5. Blotting method

ANgEoE 2w vl 2 S PVDF(polyvinylidene difluoride,
0.45 pm, Bio-Rad Laboratories, Hercules, CA, USA)=}oll semi dry
blotting unit (mini VE, Hoefer Scientific Instruments, San Francisco,
CA, USA)S o] &-3te] &2 A TH0.8 mA/eny). PVDFEHS: 254
o] %A S+ECoomassie BRS A}&3}e] st & zhzbe] vhul g

=2
9] 91X 2 solstgich PR3 92 2abr 50% ethanolZ 4
=2 3 & 20°C oA B3B3} the,

6. Bioassay of different proteins

PVDFeol o] $HE 7 9 de] 250 w35 9
o, 29 W An 222 dehlol AH2S ol AL 1,
23,475 1 2AWSS PAASE Y 2 2584 o
2 Basgn

,\1 oful it =M E Q‘ﬂo}i‘iﬂ}-
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1. Dissociative extraction of tooth protein

A (A FE L 7AH2Z A A 5 dolslE Aold)dl M
23 oA Zo10 mg/mlo) A, A 208 Z A S A ABA
% 2| oh)oll A& 3.5 mg/mle] lth(Table 1).
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2. Gel chromatography
n

Sephadex G-755 ©]%-3}¢] fraction | (29-30) and fraction Il (38- sl
39)S AU, rat ectopic assay= =) 4] fraction 1= bioassay™

|
?

a7
amino acid sequencingS- 3} %1 t}HFig. 1). E 0.8
Eas \.\
" a4
E @3
£ az
Ean
* o
Table 1. The amount of total protein extracted from teeth R L B
using two different methods T ey
Initial teeth  GuHCl extracts ~ Total proteins
© Q) (mg/mi) Fig. 1. Gel chromatography of teeth protein in the
Enamel - removed 300 5 10 excluded peak of Sephadex G-75.
' Two peaks on the curve are observed. Fraction |
Total Teeth 600 4 35 (29-30) and Fraction Il (38-39)

Fig. 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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Fig. 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)

Fig. 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).

3. Bioassay of total proteins

Fraction 15 wj 2] & 2, 4, 6, 85 Fo AFH 3 Tl
Calcification inducing activitys R $ith A8 7l3d 7|E

4. SDS-PAGE (Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis)

SDS-PAGE®] 4] H-2}% 14-66kDA}olol] ¥ &t thuj 2 w2
25| 93 (Fig. 4), okel At 4143} 66 kD2| BATFS 2HE
w7 o) 714 8 Lebsteh(Fig. 5). o B4 <) ofv ik
A1 7} bioassay S A Al 3}tk
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Fig. 5. 66 kD tooth protein (1-9) is blotted on the
PVDF membrane. Size marker (SM)

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

66kD 1 5 10
protein Ala-His-Lys-Ser-Glu-Val-Ala-His-Arg-Phe-Lys-Asp

Fig. 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).

5. Histological features

PVDFe} ZHA = w4 A] o] &1t BolA Tk L &
2] FAA Aotk g 22K o] WY S v FRIE
& 2171 PVDFE} o 3

A ool A 3 &

G AE T CAR
Fatel FANL wol
oA SN A3 s B2 S AT

A 1T A7 A PVDFEF =1 fibroblastetmesenchymal
coll o] Rejgle 24 HAL, 25 AR E SRDE F2
A7) PVDFet Filol & chel A A £7} 2 @eleln. 3, 45614
PVDFe} 3912 4144 ko] 345 Rl

FHdle o8 A4
1

4
o) o
A=Y EETIE R

= TJU=E
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6. Amino acid sequencing

Fraction | S PVDFetel] S2A171 A = 7V 533 oF
3l band= O}Dl AP AEE FA B A 12719 A
AA EE 2ol gkt 66 kD T 2 -2 human albumin
73 ¥ 3 tH(Table 2).
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gh 735 35 mg/mle] &5 YEtdlTh o] 7 7k W elA F=
g o A -S SDS-gelS o] &-3te] W E A FALS bandE H
ot} spA g A 8ek 1A @ A7ke] ¥l wE 3714 ¢l HPLC(high

performance liquid chromatography)S 23t & 4= 48 Zlojth
ARG FEAINT BIRL AAD G492 G 8
7Peeka, A7k AGHEAE FEEEE U 2 PHoley
ArE
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nj 2} stk o] W ellE oF 3~5mge] i H o] J 83| v
P PP PR EE R
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