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APPENDIX C
Informed consent
lusivaanta159ulA9N15938 (Informed consent)
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APPENDIX D

Standard protocol

Preparation of Minimum Essential Medium Eagle, Alpha modification (a-MEM)
1. Prepare 900 mL De-ionized distill water (DI water) in 1000 mL beaker at 15-
20 °C.
2. Add Minimum Essential Medium Eagle, Alpha modification (M0644-1L
Sigma- Aldrich) in DI water and mix with magnetic stirrer.
3. Add 2.2 grams sodium hydrogen carbonate.
4. Adjust volume to 1000 mL with DI water.

5. Store at 2-8 “C until use.

Preparation of 100 pM L-ascorbic acid
1. Add 0.289 gram of L-ascorbic acid in 10 mL DI water.

2. Store at 2-8 “C until use.

Preparation of 500 mL a-MEM complete growth medium
1. Prepare 445.5 mL of a-MEM in beaker.
2. Add 0.5 ml of L-ascorbic acid to a-MEM.
3. Add 5 mL of Antibiotics (Penicillin-Streptomycin).
4. Filter sterilized of the mixed solution with 0.2 um microfilters.

5. Add 50 mL of fetal bovine serum.
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6. The complete solution would be a-MEM containing 10% FBS, 1% Antibiotics

7.

and 100 pmol/L L-ascorbic.

Store at 2-8 “C until use.

Preparation of Phosphate-buffered saline (PBS) using PBS tablets (makes 1L)

i

2.

3.

Add 5 (Sigma P4417) PBS tablets to 1 Liter De-ionized distill water.
Autoclave

Final pH=7.2

Preparation of 4% Paraformaldehyde (PFA) in Phosphate-Buffered Saline (PBS)

(final volume =500 ml)

i

2.

Add 20 grams powdered PFA to 250 ml De-ionized distill water.

Heat and stir mixture on hot plate slowly but keep temperature between 55 and
57 °C. Solution will look cloudy.

PFA will start to dissolve slowly, typically over a period of 20-60 minutes.
Add drops of 1M NaOH while stirring continuously until all PFA is dissolved.
Let solution cool down and mix with 250 ml of 0.3M PBS (pH 7.2).

Move solution to the prep room and adjust pH to 7.2-7.3 using drops of HCI
(while stirring)

Pour into 500 ml glass jar with screwcap. Alternatively, aloquots into 10 x 50

ml falcon tubes and keep in refridgerator at -20 C.
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Protocol for Detection of Mineralization using Alizarin Red-S
1. Prepare solutions and buffers
1.1 Dissolve 2 g Alizarin Red-S in 100 ml distilled water.
1.2 mix, and adjust pH to 4.2 with 0.1% NH4OH to prepare the Alizarin Red S
staining solution.
1.3 Filter the dark-brown solution and store it in the dark.
1.4 The correct pH of the solution is critical. Check pH, if the solution is older
than 1 month.
2. Wash the cells
Take the cells from the incubator and carefully aspirate the medium.
Carefully wash the cells with PBS. Do not disrupt the cell monolayer.
3. Fixation of the cells
Carefully aspirate the PBS and transfer the flask to a fume hood. Add
enough neutral buffered 4% PFA to cover the cellular monolayer. After at
least 30 minutes, carefully aspirate the PFA and wash the cells with distilled
water.
4. Stain the cells
Carefully aspirate the distilled water and add 1ml of Alizarin Red-S
staining solution to cover the cellular monolayer. Incubate at room
temperature in the dark for 5 minutes.
5. Wash the cells
Carefully aspirate the Alizarin Red-S staining solution and wash the

cell monolayer four times with 1 ml de-ionized distill water.
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Analyze the cells
Undifferentiated dentin-forming cells (without extracellular calcium
deposits) are slightly reddish, whereas mineralized cells (with extracellular

calcium deposits) are bright orange-red.

Protocol for Haematoxylin and Eosin staining

L

8.

9.

Fix cells onto plates with 4% PFA in PBS for 30 minutes. Wash 3 times with
PBS.

Add Haematoxylin onto plates for 8 minutes.

Wash with running tap water for 5 minutes.

Add acid alcohol for 10 seconds then remove.

Wash with running tap water for 1 minute.

Add 0.2% ammonium hydroxide for 30 seconds.

Wash with running tap water for 5 minutes.

Rinse with 95% ethanol.

Add Eosin for 30 seconds.

10. Wash with running tap water for 1 minute.

11. Rinse with 95% ethanol.

12. Rinse with absolute ethanol.

13. Air dry at room temperature.



APPENDIX E

Optical density determined by spectrophotometer

Raw data of Quantitative RT-PCR



Optical density of DPCs day 1 after treatment with 0.39 pg/mL 3Mix for 7 days

dayl

DPCCTRL
DPCCTRL

DPC1
DPC2
DPC3
DPC4
DPC5
DPC6

0.209
0.209

0.18
0.177
0.166

0.17
0.181
0.203

0.208
0.23
0.173
0.153
0.168
0.16
0.19
0.175

0.203
0.218

0.17
0.175
0.177
0.163
0.174
0.184

68



Optical density of DPCs days 3 after treatment with 0.39 pg/mL 3Mix for 7 days

day3

DPCCTRL
DPCCTRL

DPC1
DPC2
DPC3
DPC4
DPC5
DPC6

0.394
0.366
0.356
0.352

0.29
0.305
0.283
0.351

0.436
0.463
0.312
0.363
0.342
0.322
0.303
0.306

0.402
0.368
0.299
0.311
0.341
0.354
0.328
0.324

06



Optical density of DPCs days 5 after treatment with 0.39 pg/mL 3Mix for 7 days

day5

DPCCTRL
DPCCTRL

DPC1
DPC2
DPC3
DPC4
DPC5
DPC6

0.542
0.581
0.448
0.547
0.332
0.428
0.453

0.57

0.522
0.648
0.518
0.458
0.436
0.416
0.451
0.426

0.593
0.651
0.513
0.471
0.434

0.44
0.484
0.474

16



Optical density of DPCs days 7 after treatment with 0.39 pg/mL 3Mix for 7 days

day7

DPCCTRL
DPCCTRL

DPC1
DPC2
DPC3
DPC4
DPC5
DPC6

0.923
0.983
0.856
0.859
0.819
0.816
0.841
0.844

0.956
0.963
0.865
0.865

0.84

0.79
0.845
0.868

0.947
1.024
0.826
0.807
0.883
0.795
0.782
0.836

c6



Optical density of APCs day 1 after treatment with 0.39 ug/mL 3Mix for 7 days

dayl

APCCTRL
APCCTRL

APC1
APC2
APC3
APCA4
APC5
APCG6

0.269
0.238
0.205
0.215
0.224
0.216
0.201
0.227

0.279
0.258
0.201
0.212
0.213
0.224
0.197
0.187

0.245

0.26
0.235
0.224
0.198
0.199
0.209
0.189

€6



Optical density of APCs days 3 after treatment with 0.39 pg/mL 3Mix for 7 days

day3

APCCTRL
APCCTRL

APC1
APC2
APC3
APCA4
APC5
APCG6

0.431
0.418

0.34
0.331
0.344
0.343
0.337
0.345

0.413
0.413
0.361
0.355
0.337
0.327
0.344
0.324

0.422
0.408
0.329
0.349
0.334
0.319

0.33
0.315

¥6



Optical density of APCs days 5 after treatment with 0.39 pg/mL 3Mix for 7 days

day5

APCCTRL
APCCTRL

APC1
APC2
APC3
APCA4
APC5
APCG6

0.655
0.733
0.647
0.615

0.6
0.602
0.546
0.631

0.738
0.707
0.631
0.571
0.572
0.607
0.645
0.574

0.705
0.746
0.564
0.582
0.547
0.587
0.583
0.613

g6



Optical density of APCs days 7 after treatment with 0.39 pg/mL 3Mix for 7 days

day7

APCCTRL
APCCTRL

APC1
APC2
APC3
APCA4
APC5
APCG6

0.794
0.844

0.7
0.729
0.722
0.67/8
0.696
0.818

0.794
0.814
0.684
0.768
0.776

0.71
0.746
0.813

0.816
0.779
0.703
0.679
0.776
0.728
0.719

0.68

96



day7

DPCCTRL
DPCCTRL

DPC1
DPC2
DPC3
DPC4
DPC5
DPC6

0.145
0.146
0.136
0.131
0.124
0.133
0.131
0.127

0.145
0.165
0.137
0.139
0.124
0.136
0.134
0.124

Optical density of control DPCs and 0.39 pg/mL 3Mix-treated DPCs after cultured under differentiation media for 7 days

0.134
0.137

0.14
0.133
0.124

0.14
0.131
0.119

L6



dayl4

DPCCTRL
DPCCTRL

DPC1
DPC2
DPC3
DPC4
DPC5
DPC6

0.322
0.337
0.225
0.209
0.236
0.222
0.208
0.227

0.335
0.333
0.191
0.211
0.201
0.192
0.208
0.203

Optical density of control DPCs and 0.39 pg/mL 3Mix-treated DPCs after cultured under differentiation media for 14 days

0.344
0.288
0.182
0.226
0.208
0.183
0.226
0.207

86



day21

DPCCTRL
DPCCTRL

DPC1
DPC2
DPC3
DPC4
DPC5
DPC6

0.464
0.472
0.274
0.273
0.271
0.279
0.298
0.296

0471
0.421
0.285
0.303
0.272
0.287
0.278
0.275

Optical density of control DPCs and 0.39 pg/mL 3Mix-treated DPCs after cultured under differentiation media for 21 days

0.479
0.393
0.268
0.294
0.273
0.274
0.299
0.305

66



Optical density of control APCs and 0.39 pg/mL 3Mix-treated APCs after cultured under differentiation media for 7 days

day7
APCCTRL
APCCTRL
APC1
APC?2
APC3
APC4
APC5
APC6

0.143
0.145
0.142
0.136
0.123
0.139
0.142
0.123

0.146
0.149
0.141
0.135
0.131
0.143
0.133
0.141

0.154
0.153
0.138
0.137

0.13
0.138
0.138

0.13

00T



Optical density of control APCs and 0.39 pg/mL 3Mix-treated APCs after cultured under differentiation media for 14 days

dayl4
APCCTRL
APCCTRL
APC1
APC?2
APC3
APC4
APC5
APC6

0.373
0.346
0.303
0.289
0.296
0.284
0.277
0.331

0.347
0.371

0.33

0.28
0.318
0.281
0.318
0.316

0.376
0.372
0.284
0.285
0.278
0.282
0.284
0.296

T0T



Optical density of control APCs and 0.39 pg/mL 3Mix-treated APCs after cultured under differentiation media for 21 days

day21
APCCTRL
APCCTRL
APC1
APC2
APC3
APC4
APC5
APC6

0.682
0.55
0.35

0.437
0.44

0.386

0.429

0.411

0.68
0.559

0.43
0.412
0.391
0.383
0.392
0.408

0.564
0.695
0.414
0.445
0.385
0.415
0.389
0.444

40}



Quantitative Real-Time Reverse-Transcription Polymerase Chain Reaction (DMP1)

sample

DPC control d7

DPC Tx d7

DPC control d14

DPC Tx d14

DPC control d21

DPC Tx d21

APC control d7

APC Tx d7

APC control d14

APC Tx d14

APC control d21

APC Tx d21

GAPDH1 GAPDH2 DMP1(1) DMP1(2)

16.54
17.24
16.74
17.98
17.07
15.54
17.01
17.96
16.08
16.56
17.19
15.98

16.76
17.33
16.86

17.8
16.87
15.64
16.88
17.98
16.05
15.49
16.19
16.82

35.51
35.81
33.88
37.53
33.34
36.62
36.89
35.63
36.86

38
36.83
37.77

34.95
35.76
33.92
37.53
33.83
39.33
37.22
36.62
36.23
37.93
36.93
37.73

€0T



Quantitative Real-Time Reverse-Transcription Polymerase Chain Reaction (BSP)

sample

DPC control d7

DPC Tx d7

DPC control d14

DPC Tx d14

DPC control d21

DPC Tx d21

APC control d7

APC Tx d7

APC control d14

APC Tx d14

APC control d21

APC Tx d21

GAPDH1 GAPDH2 BSP(1)

15.57
14.92
13.64
21.06
14.76
18.45
16.68
18.32
19.28
18.89
15.78
15.36

15.91
14.83
13.52
21.08
14.87
17.96
16.35
18.26
19.76
18.94
15.85
15.25

29.13
27.81
25.17
32.65
24.86

28.3
29.07
31.33
34.24
32.49
29.72
28.63

BSP(2)

29.3
27.99
25.23
32.32
24.96
28.46
29.08
31.33

33.9
32.31
29.83
28.58

0T



Quantitative Real-Time Reverse-Transcription Polymerase Chain Reaction (ALP)

sample

DPC control d7

DPC Tx d7

DPC control d14

DPC Tx d14

DPC control d21

DPC Tx d21

APC control d7

APC Txd7

APC control d14

APC Tx d14

APC control d21

APC Tx d21

GAPDH1 GAPDH2 ALP(1)

15.57
14.92
13.64
21.06
14.76
18.45
16.68
18.32
19.28
18.89
15.78
15.36

15.91
14.83
13.52
21.08
14.87
17.96
16.35
18.26
19.76
18.94
15.85
15.25

25.34
25.09
21.99
30.37
22.36
26.98
21.89
24.22
26.82
25.22
22.51
23.18

ALP(2)
25.54
25.35
22.09

30.2
22.35
26.9
22.06
24.11
26.64
25.25
22.7
23.28

G0T
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