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slices, treated with collagenase IV and cultured in a flask. To induce the neuronal differentiation,
hDPSCs were stimulated with EGF/bFGF for 2 weeks. Previously, we have demonstrated that
during the differentiation process the content of cellular prion Protein (PrP¢) in hDPSCs increased.
The cytofluorimetric analysis showed an early expression of PrP¢ that increased after neuronal
differentiation process. Ablation of PrP¢ by siRNA PrP prevented neuronal differentiation induced
by EGF/bFGF. In this paper, we illustrate that as we enhanced the isolation, separation and in
vitro cultivation methods of hDPSCs with several easy procedures, more efficient cell clones were
obtained and large-scale expansion of the mesenchymal stem cells (MSCs) was observed. We
also show how the hDPSCs, obtained with methods detailed in the protocol, are an excellent
experimental model to study the neuronal differentiation process of MSCs and subsequent
cellular and molecular processes.

INTRODUCTION

Mesenchymal stem cells have been isolated from several tissues, including bone marrow,
umbilical cord blood, human dental pulp, adipose tissue, and blood'®. As reported by several
authors, hDPSCs show plastic adherence, a typical fibroblast-like morphology. These represent a
highly heterogeneous population with distinct clones and differences in proliferative and
differentiating capacity”8. hDPSCs express specific markers for mesenchymal stem cells (i.e.
CD44, CD90, CD73, CD105, STRO-1), they are negative for some hematopoietic markers (such as
CD14 and CD19) and are capable of in vitro multilineage differentiation®?*?.

Several authors have shown that these cells are able to differentiate into neuron-like cells using
different protocols, that include the addition of NGF, bFGF, EGF or combinations of the specific
media and supplements’*2. Also, many proteins are involved during neuronal differentiation
process and, among these, several papers show a relevant role and significant expression of
cellular prion protein (PrP¢), both in embryonic and adult stem cells'3'* PrP¢ represents a
pleiotropic molecule capable of performing different functions inside cells as copper metabolism,
apoptosis, and resistance to oxidative stress'>?2,

In our previous paper?3, we investigated the role of PrP¢ in the hDPSCs neuronal differentiation
process. In fact, hDPSCs express precociously PrP¢ and, after neuronal differentiation, it was
possible to observe an additional increase. Other authors hypothesized a possible role of PrP¢ in
neuronal differentiation processes of stem cells. Indeed, PrP¢ drives the differentiation of human
embryonic stem cells into neurons, oligodendrocytes, and astrocytes?®. The purpose of this study
was to emphasize the methodology for obtaining stem cells from dental pulp, its differentiation
process and the role of PrP¢ during neuronal differentiation.

PROTOCOL

Third molars used in the study were excised from patients (13-19 years old) with no prior history
of drug or alcohol consumption, all non-smoking and with appropriate oral hygiene. On the day
of explanation, at the Department of Science Dentistry and Maxillofacial of “Sapienza” University
of Rome, informed consent was obtained from the patients or the parents. Informed consent
was obtained based on ethical considerations and approval of the ethics committee.
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1. Tooth and dental pulp extraction
1.1) Preparation of appropriate medium for the conservation or transportation.

1.1.1) Prepare Dulbecco's Modified Eagle's medium low concentration of glucose (DMEM-L) with
L-glutamine (494.5 mL).

1.1.2) Add 5 mL of penicillin/streptomycin (1%) and 0.5 mL of amphotericin (0.1%).

1.2) Extract the third molar from the patient, quickly rinse it with PBS, put in a 15 mL test tube
with the medium and transfer it to the laboratory in less than 2 h.

1.3) Under a biohazard hood, open the tooth with a cutter by coronal cutting pass parallel and
tangent through the roof of the pulp chamber.

1.4) Gently remove the pulp with a small excavator and place it in a test tube.
1.5) Wash with PBS three times and centrifuge at 2,500 x g for 10 min at RT.
2. Processing of the dental pulp and stem cell release

2.1) Remove the supernatant, resuspend the pellet in Hank's solution and place it in a petri dish.
Incubate for 2 h at 37 °C in 5% COx.

2.2) Type IV collagenase solution preparation.

2.2.1) Prepare 0.8 mL of DMEM-L.

2.2.2) Melt 1 mg of type IV collagenase in 0.8 mL of DMEM-L and vortex for several min.
2.2.3) Add DMEM-L up to 1 mL to have a final concentration 1 mg/mL.

2.2.4) Filter the solution with a 0.22 uM filter.

2.3) Remove Hank's solution by centrifugation at 2,500 x g for 10 min at RT and divide the pulp
into small slices approximatively 1 mm each one with a disposable scalpel.

2.4) Place the pulp slices in a petri dish and incubate with 1 mL of type IV collagenase for 15 min
at 37 °Cin 5% COa.

2.5) Medium culture preparation (500 mL).

2.5.1) To 445 mL of DMEM-L with L-glutamine.



133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

2.5.2) Add 50 mL of Fetal Bovine Serum (FBS) (10%).
2.5.3) Add 5 mL of penicillin/streptomycin (1%).

2.6) Centrifuge the sample at 2500 x g for 10 min at RT, remove the supernatant, resuspend the
pellet in the medium (step 2.5) and culture in T25 flask specific for stem cell at 37 °C in 5% CO..

3. Stem cell culture and propagation

3.1) Every day check the culture and, after 3 days of growth, observe different clones of adherent
cells within the flask.

3.2) Every 3 days change the culture medium.

3.3) Between 7 and 12 days, once the adherent cells have reach confluence, detach them by
treating the cells with 1 mL of trypsin-EDTA for 3 min at 37 °C or gently using a cell scraper.

3.4) Add 4 ml (ratio 1:5) of the culture medium (step 2.5) to stop trypsin action.

3.5) Centrifuge the cell suspension for 6 min at 259 x g, remove the supernatant and place the
cells in a T25 flask to propagate.

Note: Every 3 days the cells reach confluence.

3.6) Propagate the cells up to 21 or 28 days (approximately 6-8 passages) to avoid the presence
of non-stem like cells in the culture.

3.7) Detach the cells with 1 mL of trypsin-EDTA for 3 min at 37 °C or gently scraping. Centrifuge
the cell suspension for 6 min at 259 x g.

3.8) Remove the supernatant and test the cells for cytofluorimetric analysis (step 6).
4. Transient PrP¢ silencing by siRNA

4.1) Culture the hDPSCs in 6-well plates (2 x 10° cell/mL) with 2 mL of culture medium (step 2.5)
for 24 h.

4.2) The day after, prepare siRNA PrP medium (400 pL).
4.2.1) To a sterile test tube, add 384 uL. DMEM-L.

4.2.2) Add 1 plL for each type of siRNA PrP to DMEM-L to have a final concentration of 5 nM (4
siRNA PrP were used and verified by the supplier to guarantee a knockdown efficiency >70%).
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4.2.3) Add 12 pL of transfection reagent to DMEM-L.

4.2.4) Vortex the mixture and incubate for 10 min at RT to allow the formation of transfection
complexes.

4.3) Add 400 puL of siRNA PrP medium to each sample and incubate for 6 h at 37 °C.

4.4) Without discarding siRNA PrP medium, add 1.6 mL (ratio of 1 to 5) of culture medium (step
2.5).

4.5) Leave the cells for 72 h at 37 °C.

4.6) Remove the supernatant and wash 3 times with 2 mL of PBS at RT.

4.7) Add 2 mL of neuronal culture medium for 7 and/or 14 days (step 5.1).

4.8) Change the neuronal culture medium every 3 days.

Note: Replace the siRNA PrP solution each time replace the neuronal culture medium.

4.9) At end of the time, wash 3 times with 2 mL of PBS at RT and test for neuronal surface antigens
by Western Blot analysis.

5. Neuronal induction process of hDPSCs
5.1) Neuronal culture medium preparation (500 mL).
5.1.1) Prepare 444.7 mL of basal media formulated to neuronal cells.

5.1.2) To the medium add 50 mL of serum-free supplement used for supporting the long-term
viability of embryonic and adult neuronal stem cells (10%).

5.1.3) Add 200 pL of basic Fibroblast Growth Factor (bFGF) (final concentration 40 ng/mL) and
100 pL of Epidermal Growth Factor (EGF) to the medium (final concentration 20 ng/mL).

5.1.4) Add 5 mL of penicillin/streptomycin (1%) to the medium.

5.2) Culture hDPSCs in 6-well plates (2 x 10° cell/mL) up to 28 days from the pulp separation and
stimulate them with 2 mL of neuronal culture medium.

5.3) Every 3 days discard the supernatant, wash 3 times with 2 mL of PBS at RT and replace 2 mL
of the neuronal culture medium.

5.4) After 7 and/or 14 days, detach the cells with 1 ml of trypsin-EDTA for 3 min at 37 °C or gently



221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264

with a scraper.
5.5) Add 4 ml (ratio 1:5) of culture medium (step 2.5) to stop trypsin action.

5.6) Test for the presence of neuronal surface antigens (step 6) or prion protein expression (step
7) by flow cytometry analysis.

6. Characterization of hDPSCs by flow cytometry
6.1) Select mesenchymal stromal (MSC)-specific or neuronal surface antigens.
6.2) Culture the hDPSCs in 6-well plates (2 x 10° cell/mL) with 2 mL of culture medium (step 2.5).

6.3) Detach hDPSCs at 28 days from dental pulp separation or after 14 days of neuronal culture
medium (step 5.1) with 1 mL of trypsin-EDTA for 3 min at 37 °C or gently scraper.

6.4) add 4 ml (ratio 1:5) of culture medium (step 2.5) to stop trypsin action and centrifugate at
259 x g for 6 min at RT. Wash another 2 times with 2 mL of PBS at RT.

6.5) Fix the untreated or treated hDPSCs with 4% paraformaldehyde in PBS for 10 min at 4 °C.
6.6) Permeabilize hDPSCS with 0.1% (v/v) non-ionic surfactant in PBS for additional 10 min at RT.
6.7) Perform the blocking with 5% nonfat dried milk in 1 mL of PBS for 1 h at RT.

6.8) Wash 3 times with 1 mL of PBS and incubate the cells with anti-CD105 (1:100/5x10° cells),
anti-CD44 (1:100/5x10° cells), anti-STRO-1 (1:100/5x10° cells), anti-CD90 (1:100/5x10° cells),
anti-CD73 (1:100/5x10° cells), anti B3-Tubulin (1:100/5x10° cells), anti-NFH (1:100/5x10° cells)

and anti-GAP43 (1:100/5x10° cells) mAb for 1 h at RT.

6.9) Wash the cells 3 times with 1 mL of PBS and incubate with anti-mouse PE (1:50/5x10° cells)
or anti-rabbit CY5 (1:50/5x10° cells) mAb for additional 1 h at RT.

6.10) Use the secondary antibodies for gating the immunopositive cells (anti-mouse PE or anti-
rabbit CY5 mAb) and analyze all samples with a Flow cytometer and acquire at least 20,000
events.

7. Evaluation of PrP¢ expression in hDPSCs by flow cytometry analysis

7.1) Culture the hDPSCs in 6-well plates (2 x 10° cell/mL) with 2 mL of culture medium (step 2.5).
7.2) Detach hDPSCs at 21 and 28 days from dental pulp separation and after 7 and/or 14 days

with neuronal culture medium (step 5.1) with 1 mL of trypsin-EDTA and stop the trypsin action
as described in step 6.4. Fix the specimens with 4% paraformaldehyde in PBS for 10 min at 4 °C.
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7.3) Permeabilize with 0.1% (v/v) non-ionic surfactant in PBS for 10 min at RT. Remove the
supernatant and stain the cells with rabbit anti-PrP mAb EP1802Y (1:50/5x10° cells) mAb for 1 h
at RT. Incubate with anti-rabbit CY5 (1:50/5 x 10° cells) mAb for additional 1 h at RT.

7.4) Analyze all samples with a Flow cytometer and acquire at least 20,000 events.

REPRESENTATIVE RESULTS

The isolation and separation procedures of hDPSCs from dental pulp, obtained from the third
molar, are complex processes in which small changes can lead a ruinous result. In this paper, we
use the protocol of Arthur et al.2 with several improvements. A representative scheme of
procedures is shown in Figure 1.

hDPSCs represents a heterogeneous population of cells with distinct clones and differences in
proliferative and differentiating capacity”-. After pulp separation and seeding of tiny fragments
of pulp, we observed clusters of cells expanding on the periphery. Figure 2 shows a small cluster
of cells at 1 day (left panel), 4 days (central panel) and 7 days (right panel) from dental pulp
separation. Generally, these clusters of cells grow up to reach the confluence approximately
between 7 and 12 days.

These cells, after neuronal differentiation induced by EGF/bFGF, reduce their growth and, after
two weeks it was possible to observe significant changes in the cell morphology and neurites
outgrowth (Figure 3).

In Figure 4, we show that untreated hDPSCs express multipotent mesenchymal stromal specific
surface antigens such as CD44, CD90, CD105, CD73, and STRO-1>°. Otherwise, after appropriate
neuronal induction stimuli, hDPSCs express specific neuronal markers such as B3-Tubulin, NFH,
and GAP43. hDPSCs, untreated or treated with neuronal induction stimuli, do not express
hematopoietic markers such as CD14 and CD19.

In Figure 5, we show that hDPSCs express precociously PrP¢ (21 and 28 days) and, after neuronal
differentiation process induced by EGF/bFGF for additional 7 and 14 days, the PrP® content
increased (Figure 5A). Since several authors reported that PrP¢is involved in the cellular neuronal
differentiation, we evaluated the role of endogenous PrP¢ in this process. Therefore, a small
interfering RNA (siRNA PrP) was applied to ablate PrP¢ and its function. Pretreatment with siRNA
for 72 h before EGF/bFGF stimuli for 14 days prevents the expression of neuronal markers B3-
tubulin and NHF (Figure 5B). The data show that silencing of PrP¢ by siRNA affected the neuronal
differentiation process of hDPSCs, induced by EGF/bFGF after 2 weeks.

FIGURE AND TABLE LEGENDS

Figure 1. Scheme of Dental pulp separation from the third molar. The tooth has been opened
with a cutter by coronal cutting pass parallel and tangent through the roof of the pulp chamber
and the pulp was gently removed under sterile conditions with a small excavator and placed in a
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test tube. The pulp, after hank’s solution treatment, was cut into slices and treated with
collagenase IV for 15 min and propagated in a T25 flask.

Figure 2. hDPSCs morphology at different days from dental pulp separation by phase contrast
microscope. Morphology of hDPSCs from dental pulp at different days (1, 4, 7) from dental pulp
separation. Scale bars 100 um.

Figure 3. Neurite outgrowth of hDPSCs by phase contrast microscope. Morphology of hDPSCs
from dental pulp untreated or treated with EGF/bFGF for 14 days. Scale bars 100 pum.

Figure 4. hDPSCs characterization. Flow cytometry analysis of CD44, CD90, CD105, CD73, STRO-
1, CD14, CD19, B3-Tubulin, NFH and GAP43 expression in hDPSCs untreated or treated with
EGF/bFGF for 14 days. Histograms represent log fluorescence vs cell number, gated on cell
population of a side scatter/forward scatter (SS/FS) histogram. Each panel was compared with
the corresponding secondary antibodies as a negative control. A representative experiment
among 3 is shown.

Figure 5. Role of PrP¢ during neuronal differentiation of hDSPCs. (A) Cytofluorimetric analysis of
PrP¢ expression untreated (21 and 28 days from dental pulp separation) and after additional 7
and 14 days with neuronal induction media EGF/bFGF. Each panel was compared with the
corresponding IgG negative isotype control. A representative experiment among 3 is shown. (B)
Western blot analysis of neuronal markers B3-Tubulin and NFH expression (28 days from dental
pulp separation) and after additional 14 days with neuronal induction media EGF/bFGF in the
presence or absence of siRNA PrP. This figure 5 (A, B) has been modified from “Role of Prion
protein-EGFR multimolecular complex during neuronal differentiation of human dental pulp-
derived stem cells” 23,

DISCUSSION

In this work, we focused on methodology for isolation and neuronal differentiation of hDPSCs;
moreover, we evaluated the role of PrPC in this process. There are several methods to isolate and
differentiate hDPSCs in neuron-like cells and critical steps during the process. hDPSCs are able to
differentiate in several lineages such as chondroblasts, adipocytes, osteoblasts, and neurons. In
our paper, we investigated the mechanisms of neuronal differentiation and the presence of PrP¢.
As discussed above, these cells express typical mesenchymal stromal-specific surface antigens
such as CD44, CD90, CD105, CD73, and STRO-110.25.26,

In the protocol, several critical steps can cause the failure of the separation procedure. The first
critical step is represented by the choice of patients?’. In our experience, we found that increasing
age of donors (> 20) gradually reduces the ability of proliferation and differentiation of stem cells.
In our experiments, we used third molars excised from patients aged 13-19 years old and with
no prior history of drug or alcohol consumption, all non-smoking and with appropriate oral
hygiene.
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The second critical step is represented by the choice of the enzyme to separate the cells from the
pulp tissue, which could represent the main hot step of stem cells separation procedure. In fact,
we realized that a wide use of collagenase | and I, enzymes that can be too aggressive, could
damage the cells present in the pulp tissue during the separation process. For this reason, we
decided to use collagenase IV because this kind of collagenase as lower tryptic activity than
collagenase type | and Il. Following exactly the procedure, it is possible to obtain stem cells in
90% of the treated teeth.

After the separation, the solution containing hDPSCs is cultured in appropriate flasks until the 6°
passage (approximatively 21-28 days) to avoid the presence of non-stem cells in the culture. At
28 days, they were tested for the presence of typical mesenchymal antigens (as referenced
above) and used for experiments only when they were positive. In fact, despite the progress
made throughout years on hDPSCs, there are still important limitations represented by the
extreme heterogeneity of the population.

As shown by several authors, there are different cell population types in the dental pulp and, to
date, it’'s unknown what is the best phenotypes able to differentiate into each mesenchymal
lineage (chondroblasts, adipoblasts, osteoblasts or neurons). To avoid the current limitations of
our and other procedures, the next step will be to select cellular populations with specific
phenotypes using specific monoclonal antibodies.

In previous work, we showed that PrP¢ is expressed from hDPSCs. In fact, it is possible to observe
a weak positivity at 21 days and an increase of PrP® content at 28 days. Furthermore, we observed
that during EGF/bFGF-mediated neuronal induction, PrP¢ content was further increased.
Moreover, we investigated the role of endogenous PrP¢ in neuronal induction process of hDPSCs.
The transient silencing of PrP® prevented the differentiation process of hDPSCs induced by
EGF/bFGF%.

We fine-tuned and improved the methods of isolation, separation and in vitro cultivation of
hDPSCs with simple and versatile procedures. These innovations allow obtaining more efficient
cell clones and the large-scale expansion of the mesenchymal stem cells. Also, we suggest that
the hDPSCs are an excellent experimental model to study cellular and molecular mechanisms of
MSCs neuronal differentiation process.
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Name of Material/ Equipment Company Catalog Number
Amphotericin B solution Sigma-Aldrich A2942
Anti-B3tubulin Cell Signaling Technology #4466
Anti-CD105 BD Biosciences 611314
Anti-CD44 Millipore CBL154-20ul
Anti-CD73 Cell Signaling Technology 13160
Anti-CD90 Millipore CBL415-20ul
Anti-GAP43 Cell Signaling Technology #8945
Anti-mouse PE Abcam ab7003
Anti-NFH Cell Signaling Technology #2836
Anti-PrP mAb EP1802Y Abcam ab52604
Anti-rabbit CY5 Abcam ab6564
Anti-STRO 1 Millipore MAB4315-20ul
B27 Supp XF CTS Gibco by life technologies A14867-01
BD Accuri C6 flow cytometer BD Biosciences AC6531180187
BD Accuri C6 Software BD Biosciences
bFGF PeproThec, DBA 100-18B
Centrifuge CL30R Termo fisher Scientific 11210908
CO2 Incubator 3541 Termo fisher Scientific 317527-185
Collagenase, type IV Life Technologies 17104019
Disposable scalpel Swann-Morton 501
DMEM-L Euroclone ECMO0060L
EGF PeproThec, DBA AF-100-15
Fetal Bovine Serum Gibco by life technologies 10270-106
Filtropur BT50 0.2,500ml Bottle top filter ~ Sarstedt 831,823,101
Flexitube GeneSolution for PRNP Qiagen GS5621

Hank's solution 1x Gibco by life technologies 240200083
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HiPerFect Transfection Reagent

Neurobasal A

Paraformaldehyde
penicillin/streptomycin
Phosphate buffered saline (PBS)
TC-Platte 6 well, Cell+,F

Tissue culture flask T-25,Cell+,Vented Cap

Triton X-100
Trypsin-EDTA
Tube

VBH 36 C2 Compact
ZEISS Axio Vert.Al — Inverted Microscope

Qiagen

Gibco by life technologies

Sigma-Aldrich
Euroclone
Euroclone
Sarstedt

Sarstedt
Sigma-Aldrich
Euroclone
Sarstedt
Steril

Zeiss

301705

10888022
30525-89-4
ECB3001D
ECB4004LX10
833,920,300

833,910,302
9002-93-1
ECB3052D
62,554,502
ST-003009000
3849000962



Comments/Description
It is use to supplement cell culture media, it is a polyene antifungal antibiotic from Streptomyce
One of six B-tubulin isoform, it is expressed highly during fetal and postnatal development, remaining high in the peripheral nervous system
Endoglin (CD105), a major glycoprotein of human vascular endothelium, is a type | integral membrane protein with a large extracellular region, a hydroph
Positive cell markers antibodies directed against mesenchymal stem cells
CD73 is a 70 kDa glycosyl phosphatidylinositol-anchored, membrane-bound glycoprotein that catalyzes the hydrolysis of extracellular nucleoside monoph
Positive cell markers antibodies directed against mesenchymal stem cells
Is a nervous system specific, growth-associated protein in growth cones and areas of high plasticity
Is an antibody used in in flow cytometry or FACS analysis
Is an antibody that detects endogenous levels of total Neurofilament-H protein
Rabbit monoclonal [EP 1802Y] to Prion protein PrP
Is an antibody used in in flow cytometry or FACS analysis
Positive cell markers antibodies directed against mesenchymal stem cells

B-27 can be used to support induction of human neural stem cells (RNSCs) from pluripotent stem cells (PSCs), expansion of hNSCs, differentiation of hNSC
Flow cytometer equipped with a blue laser (488 nm) and a red laser (640 nm)

Controls the BD Accuri C6 flow cytometer system in order to acquire data, generate statistics, and analyze results

basic Fibroblast Growth Factor

it is a device that is used for the separation of fluids,gas or liquid, based on density

it ensures optimal and reproducible growth conditions for cell cultures

Collagenase is a protease that cleaves the bond between a neutral amino acid (X) and glycine in the sequence Pro-X-Glyc-Pro, which is found with high fre:
It is use to cut tissues

Dulbecco's Modified Eagle's Medium Low Glucose with L-Glutamine with Sodium Pyruvate

Epidermal Growth Factor

FBS is a popular media supplement because it provides a wide array of functions in cell culture. FBS delivers nutrients, growth and attachment factors and

it is a device that is used for filtration of solutions
4 siRNAs for Entrez gene 5621. Target sequence N.1 TAGAGATTTCATAGCTATTTA N.2 CAGCAAATAACCATTGGTTAA N.3. CTGAATCGTTTCATGTAAGAA N.4

The essential function of Hanks' Balanced Salt solution is to maintain pH as well as osmotic balance. It also provides water and essential inorganic ions to ¢



HiPerFect Transfection Reagent is a unique blend of cationic and neutral lipids that enables effective siRNA uptake and efficient release of siRNA inside cel

Neurobasal-A Medium is a basal medium designed for long-term maintenance and maturation of pure post-natal and adult brain neurons
Paraformaldehyde has been used for fixing of cells and tissue sections during staining procedures

It is use to supplement cell culture media to control bacterial contamination

PBS is a balanced salt solution used for the handling and culturing of mammalian cells. PBS is used to to irrigate, wash, and dilute mammalian cells. Phospl
It is a growth surface for adherent cells

Tissue culture flask T-25, polystyrene, Cell+ growth surface for sensitive adherent cells, e.g. primary cells, canted neck, ventilation cap, yellow, sterile, Pyrc
Widely used non-ionic surfactant for recovery of membrane components under mild non-denaturing conditions

Trypsin will cleave peptides on the C-terminal side of lysine and arginine amino acid residues. Trypsin is used to remove adherent cells from a culture surf:
Tube 15ml, 120x17mm, PP

Offers totally protection for the enviroment and worker

ZEISS Axio Vert.Al provides a unique entry level price and can provide all contrasting techniques, including brightfield, phase contrast, PlasDIC, VAREL, img



obic transmembrane region, and a short cytoplasmic tail

>sphates into bioactive nucleosides

s, and maintenance of mature differentiated neurons in culture

guency in collagen

protects cells from oxidative damage and apoptosis by mechanisms that are difficult to reproduce in serum-free media (SFM) systems

CAGTGACTATGAGGACCGTTA

ells



Is, resulting in high gene knockdown even when using low siRNA concentrations

1ate buffering maintains the pH in the physiological range

gen-free, non-cytotoxic, 10 pcs./bag

ice

yroved Hoffman Modulation Contrast (iHMC), DIC and fluorescence. Incorporate LED illumination for gentle imaging for fluorescently-labeled ce






IIs. Axio Vert.Al is ergonomically designed for routine work and compact enough to sit inside tissue culture hoods.
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tem 1: The Author elects to have the Materials be made available (as described at

http://www.jove.com/publish) via:

&tandard Access

ltem 2: Please select one of the following items:

DOpen Access

E:The Author is NOT a United States government employee.

DThe Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

DThe Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by—nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “JoVE” means Mylove Corporation, a
Massachusetts corporation and the publisher of TheJournal
of Visualized Experiments; “Materials” means the Article

and / or the Video; “Parties” means the Author and JoVE; *

“Jideo” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion

of the Article, and in which the Author may or may not
appear.

2; Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish,_'r.eproduk:e, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed {including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works {including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.

612542.6 For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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4. Retention of Rights in Article. Notwithstanding
the exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeingto produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JOVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JoVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Iltem 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum

ARTICLE AND VIDEO LICENSE AGREEMENT

rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

el JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JoVE may, in its sole

612542.6  For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author’s institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representationé contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to

ARTICLE AND VIDEO LICENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author's expense. All indemnifications provided herein
shall include JoVE’s attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13. Fees. To cover the cost incurred for publication,
JoVE must receive payment before production and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE’s successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.

CORRESPONDING AUTHOR :
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Point 1.1.1) comment Al.
Is this correct
Answer: yes, it is correct

Point 3.5) comment A2.

Why only these two time points and not other? It will be nice if you provide the passage number as
well.

Answer: we propagated the cells up to 21 or 28 days (approximately 6-8 passages) to avoid the
presence of not stem cells in the culture.

Point 3.7) comment A3, A4, A5
Please provide the step number for both instead
Answer: we provided the step number

Point 4.1.1) comment A6

Is there a specific reason to have 444.7 and not 445 ml?

Answer: Yes, it is a standard preparation to have 500 mL of final neuronal culture medium (now
point 5.1.1.)

Point 4.2)

A7.So the neuronal induction is performed only after 28 days of culture?

Answer: Yes. The neuronal induction is performed only after 28 days of dental pulp separation (now
point 5.2)

A8. Do you remove the medium and then add the new one? Do you perform a wash in between?
Volume?
Answer: We improved the point 4 (now point 5)

Point 4.3) A9
Is there a specific reason to work only after 7 and 14 days? Do you check for neuronal
morphology/biomarker at this stage? Please include a step stating the same.

Answer: yes, generally after 14 days is possible to observe morphological and biochemical
changes. Moreover, we decided to investigate at 7 days to check a middle step.

Yes, we checked the neuronal morphology and neuronal biomarkers at 14 days (Figure 3 and 4).
Moreover we tested the presence of prion protein at 7 and 14 days with neuronal culture
medium.

Point 5.1) A10, Al11

Is this after neuronal induction? Please provide the step number. If this is induced, then please
refer to as induced hDPSCs. If not then please provide the step number which comes before this
step. Volume?

Answer. No, it is before the neuronal induction. So, we moved the step before neuronal induction
process of hDPSCs. We improved the point with missed things.
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Point 5.2) A12

If 5.2. is highlighted, the steps describing the procedure should also be highlighted. Please either
highlight the substeps or convert this to a table and reference the table in step 5.2.

The table should be uploaded separately as a .xls/.xlsx file in your editorial manager account.
Answer: we unmarked the point 5.2 (now 4.2)

Point 5.2.4) A13
Do you perform the vortexing for 10 min or after vortexing you incubate for 10 min. please check.
Answer: we improved the point 5.2.4 (now 4.2.4)

Point 5.4) A14

Please provide the volume as well. Do you remove the transfection mix before adding the
complete medium?

Answer: we improved the point 5.4 (now 4.4)

Point 5.5.1) A15
Needs clarity. Please reword.
Answer: we reworded the point 5 (now 4)

Point 6.2) A16

Is there a specific reason to use these time points? Do you add medium to stop the trypsin action?
Answer: Yes. We propagated the cells up to 28 days (approximately 8-10 passages) to avoid the
presence of not stem cells in the culture. Yes, we added the trypsin stop solution.

Point 6.3) A17

Volume and concentration?

Before this step, there are few missing steps. Do you stop the trypsin action, do you plate the cells
for treatment with growth factors, do you leave it for incubation or 14 days? Please include all
specific details with respect to your protocol.

Are these treatment performed on coverslips coated with cells, slide, plate? Please specify.
Answer: we improved the point 6

Point 7) A18, A19

Is this cytofluorometric analysis or flow cytometry? Please highlight the difference between step 6
and 7 apart from the antibody.

These detail needs to be provided earlier.

Answer: It is a flow cytometry. The most important differences are: the time of induction with
neuronal culture medium, the time of culture of hDPSCs (21 and 28 from the dental pulp
separation). The experiment showed in point 7 (Fig. 5A) was modified from ““Role of Prion
protein-EGFR multimolecular complex during neuronal differentiation of human dental pulp-
derived stem cells”. Prions

Point 7.2) A20
Please include the step number or include all necessary information.
Answer. We included the step number.



Point 7.4) A21
The cells in this case are fixed in the
Answer: PBS

Point 7.5) A22
0.1% in PBS?
Answer: yes
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