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1. Introduction

Over the years, the use of adipose-derived stem/stromal cells (ASCs) in clinical applications
have increased, especially in the field of regenerative medicine. As mentioned before, one of
the main reasons why ASCs are preferred over bone marrow mesenchymal stem/stromal cells
(BM-MSCs), is the fact that isolation from adipose tissue yields more stem/stromal cells when
compared to isolation from bone marrow. The ability of ASCs to differentiated into various
cells types, including adipocytes, osteoblasts, chondrocytes and myocytes, makes then
attractive for use in regenerative medicine [1]. However, the clinical use of ASCs requires
more research, and optimization, and standardization of isolations and differentiation

methods before they can be considered as a therapeutic product.

The attachment, growth, maintenance and proliferation of ASCs is dependent on components
present in FBS such as amino acids, hormones, various growth factors, vitamins, attachment
factors like fibronectin, collagen and other trace elements like copper, zinc, tin and lead to
name a few [2,3]. FBS has commonly been used in medium supplementation for cell culture
despite all the associated disadvantages with. Some of these disadvantages include batch-to-
batch variation, possibility of mycoplasma infection, prions and viral contamination,
introduction of xenogeneic antigens causing immune activation during cell expansion, ethical
concerns about animal welfare, and prolonged proliferation rates of ASCs [3—7]. These factors
make the use of FBS in a cell culture setting non-compliant with Good Manufacturing
Principles (GMP). One of the greatest disadvantages of FBS is the fact that it does not mimic

the human environment which can lead to inaccurate results when measuring any cellular



response [8]. Researchers therefore are continuously seeking alternatives to FBS that will
result in cell therapy products that are GMP compliant and are more physiologically
compatible with the human body. Alternatives to FBS include chemically defined medium, or
supplementing culture medium with additional growth factors, human serum albumin,
human serum, platelet poor plasma (PPP), platelet rich plasma (PRP), fresh frozen plasma
(FFP) or pooled human platelet lysate (pHPL). Using these human alternatives to FBS, the
culture environment is more physiologically compatible with the human body and will likely
result in a more accurate and reliable translation to the clinic [9]. The use of human blood
products also reduces the risk of immune activation due to the absence of xenogeneic

proteins [5].

In this study we investigated the effect of two human alternatives, PRP and pHPL, on
osteogenic differentiation of ASCs. PRP is produced through the centrifugation of whole blood
at reduced speeds to prevent platelets clumping. However, the platelets remain in the
plasma, resulting in plasma that is enriched in platelets [10]. Platelets release growth factors
upon activation that promote cell proliferation. This platelet-mediated activation can be
achieved in three ways in vitro, namely through a single freeze thaw cycle, addition of
thrombin or addition of Ca*?[5]. The classic spindle-shape morphology of ASCs and phenotype
is maintained when these cells are exposed to PRP-supplemented media. However, the
proliferation rate of ASCs is significantly increased in PRP-supplemented media when
compared to FBS-supplemented media [11]. Several studies have shown improved osteogenic
differentiation of ASCs when PRP was used as a supplement in the culture medium [12-16].
Some of the disadvantages associated with PRP include batch-to-batch variation due to
biological differences between donors and the absence of a standardised protocol in the

production of PRP, which may lead to inconsistency and variability in results [17].

Another promising human alternative to FBS is pHPL, as it is associated with lower biological
variability and higher yield quantities per batch for clinical applications [12]. pHPL is produced
by pooling various donor platelet concentrates, routinely manufactured by blood banks, and
subjecting these pooled concentrates to multiple freeze thaw cycles. The multiple freeze thaw
cycles lyse the platelets which results in the release of growth factors [3]. Consequently,

growth factor concentrations are much higher in pHPL compared to PRP [18]. pHPL is readily



available as it is manufactured worldwide by blood banks for the treatment of various
disorders [4]. Like PRP, pHPL supplementation seems to influence the morphology and
phenotype of ASCs. As reported for PRP, the proliferation rate of ASCs expanded in pHPL is
also significantly higher than ASCs expanded in FBS [4,8,19]. Studies have shown that ASCs
are capable of successful osteogenic differentiation in the presences of pHPL and that
osteogenesis is enhanced when compared to ASCs differentiated in FBS [20-24]. There may
also be variability in the production of pHPL, especially regarding the concentration of

cytokines and growth factors present in the various batches produced.

In vitro, ASCs can be differentiated into osteoblasts through the addition of dexamethasone,
B-glycerophosphate and ascorbate-2-phosphate to the complete growth/culture medium.
Ascorbic acid and dexamethasone upregulate the activity of alkaline phosphatase (ALP), and
therefore increase the rate at which osteogenesis occurs [25]. In the early stages of
osteogenesis, ascorbic acid is responsible for the synthesis of the collagen matrix, which is
later mineralized to form bone [26]. 5-glycerophosphate plays a role in this mineralization
process [27]. Dexamethasone, $-glycerophosphate and ascorbate-2-phosphate act on genes
that play an important role during osteogenic differentiation [25—28]. In this study, osteogenic
differentiation of ASCs maintained in CGM supplemented with FBS was compared to the

osteogenic differentiation of ASCs maintained in CGM supplemented with pHPL or PRP.

2. Methods

2.1. Isolation of ASCs

The lipoaspirate was collected from informed and consenting female patients undergoing
liposuction or abdominoplasty procedures. All samples in this study tested negative for HIV,
Hepatitis B and C and were free of mycoplasma. The protocol described by Zuk et al. [29] was

used to isolate ASCs from lipoaspirate. Cells were cryopreserved until needed.

2.2. ASC Maintenance and Passaging

Cryovials containing ASCs were removed from the liquid nitrogen dewar and allowed to thaw
slightly on ice. The thawed cells were maintained in a 37°C/5% CO, water-jacketed incubator

and were assessed 2-3 times a week during which the culture medium was replaced with fresh



CGM. The cultures were passaged once the cells reached 80-90% confluency. To passage
cells, the cells in the culture flasks were first washed with 4 mL pre-warmed PBS (2%
pen/strep), after which 2-3 mL 0.25% of Trypsin-EDTA was added and incubated for 7 min at
37°C. The trypsin was neutralized by adding CGM (2-3 mL) to the cell suspension, and the
contents was swirled gently to mix. The cell suspension was transferred to centrifuged tubes
(each sample in a separate tube; tube size dependant on the number of culture flasks per
culture) and centrifuged at 300 x g for 5 min. The supernatant was aspirated, and the cell
pellet was re-suspended in CGM (1 mL per flask). To count the number of cells, 100 ul of cell
suspension, 5 ul of 7-actinomycin D (7-AAD), 100 ul of Flow-Count™ Fluorospheres and
400 ul of PBS was added to a flow cytometry test tube (referred to as flow tube from hereon)
and analysed on a CytoFLEX flow cytometer (Beckman Coulter, California, United States)
(Supplementary Information A, Figure Al). Cells were reseeded at 5000 cells/cm? and the

CGM was replaced every 3-4 days.

2.3. Characterization of ASCs

The International Society for Cell and Gene Therapy (ISCT) guidelines recommended that ASCs
should express certain pre-defined cell surface markers. To confirm the immunophenotypic
profiles of ASCs, the cells were stained with a panel of monoclonal antibodies consisting of

CD34, CD36, CD44, CD45, CD73, CD90 and CD105 (Supplementary Information A, Table A1l).

Compensation experiments were set up for FBS, pHPL and PRP. Compensation experiments

and immunophenotyping experiments are described in the supplementary information (A).

2.4. Production of Human Alternatives

2.4.1. Pooled Human Platelet Lysate (pHPL)

Platelet concentrates (4 bags; independent donors) and one bag of plasma were donated by
the South African National Blood Service (SANBS). On receipt, the bags were frozen for 24
hours at -20°C, after which pHPL was manufactured according to the protocol described by
Schallmoser & Strunk protocol [30] with minor modifications. In summary, platelet
concentrates were thawed after 24 hours in a 37°C water bath and the platelet concentrates

from the four independent donors were pooled. The pooled platelet concentrates were again



frozen for 24 hours at -20°C. After 24 hours, the frozen pooled platelet lysate was thawed in
a 37°C water bath. At this point the product is referred to as pHPL. The pHPL was aliquoted
into 50 mL conical tubes and centrifuged at 4 000 x g at 4°C for 15 min. The supernatant was

transferred into new 50 mL conical tubes and stored at -20°C for future use.

2.4.2. Platelet Rich Plasma (PRP)

Platelet rich plasma was collected by SANBS via the Spectra Optia® Apheresis system (Terumo
Coporation, Tokyo, Japan). As per the SANBS protocol, the calcium, magnesium, and
potassium levels in the donor’s blood was assessed before donation. Some patients might
experience hypocalcaemia during PRP donation and therefore it is important to confirm that
the patients’ calcium, magnesium, and potassium levels are within normal ranges before
collection starts [31]. Sterility tests and pH levels were also determined as per the SANBS
protocol. All results were within expected ranges and is available in supplementary

Information (B).

On receipt of the PRP bags from SANBS, samples were aliqguoted into 15 ml tubes and frozen
at -20°C. One freeze-thaw cycle was allowed to activate the platelets before use of the PRP.
Before freezing the products, an aliquot was taken to determine the number of platelets/ul
(CD42a -positive), if the platelets were inactive/active (CD61-positive) and the percentage of
white blood cells (WBC; CD45-positive) present in the sample. Briefly, a 100x dilution was
made of the PRP product using PBS and stained with CD42a, CD61 and CDA45 (5 ul of each
antibody). Stained samples were incubated for 20 min in the dark. After incubation, 400 ul
PBS was added, and the results were analysed on the CytoFLEX flow cytometer. Unstained

samples were also run to determine the negative/positive staining boundaries.

When aliquots were thawed for use, the samples were again stained with CD42a and CD61 to
determine if the platelets were activated by the freeze-thaw cycle.
2.5. Osteogenic differentiation

Cells were seeded in 6-well (9.6cm?/well) plates at 5000 cells/cm? and grown to 70-80%

confluence after which the CGM was removed and replaced with osteogenic induction



medium  (10nM  Dexamethasone, 50mg/mL ascorbate-2-phosphate, 10mM f-
glycerophosphate). ASCs that were not exposed to osteogenic induction medium were
maintained in CGM and served as negative (undifferentiated) controls. The experimental
layout is depicted in Supplementary Information C, Figure C1 - C2. Osteogenic differentiation
was assessed on day O (baseline measurements) and on day 21 (PRP and pHPL samples)/28
(FBS samples). The reason for using different termination days for FBS and the two human
alternatives is based on initial observations in which we found no/poor osteogenic
differentiation at day 21 for the cultures maintained in CGM (FBS). Our findings were aligned
with the findings described by Mohamed-Ahmed et al. 2018 which reported a longer
proliferation period, with the ASCs cultured in the presence of FBS only starting to
differentiate on day 21 [32]. RNA was isolated at four different time points (day 0, 7, 14 and
21) to determine the kinetic expression of osteogenic genes during the differentiation process

(Supplementary Information, Figure C3).

2.5.1. Assessment of Osteogenic Differentiation

Alizarin Red S (ARS) Staining Assay

On the day of termination, the ASCs monolayer cultured in 6 well plates (9.6 cm?/well) was
washed with PBS (2% pen/strep) after which the cells were fixed by adding 2 mL
paraformaldehyde (4%) per well to the cells followed by incubation for 15 min at room
temperature. The paraformaldehyde was removed, and the cells were washed with PBS. The
PBS was removed completely before adding 2 mL of a 2% ARS staining solution(w/v) to the
wells followed by incubation at room temperature for 10 min. After aspirating the
unincorporated staining solution, cells were washed four times with PBS (2% pen/strep).
Excess PBS was removed by incubating the plates at an angle to drain and remove any excess
PBS. Plates were air dried overnight, and the stained monolayer was visualized using light
microscopy (Carl Zeiss Werke, Gottingen, Germany). Images were captured using a Zeiss

Axiocam digital camera (Carl Zeiss Werke, Gottingen, Germany).

To quantify the ARS concentration, 2 mL of acetic acid (10%) was added to each well followed
by incubation for 30 min at room temperature. The reaction was stopped by adding 200 pl of

ammonium hydroxide (10%) to each well. An aliquot (100 ul) from each well was then read



on a spectrophotometer (PowerWave X, BioTek Instruments Inc, Winooski, USA) at 405nm
and 650 nm (reference) to determine the ARS concentration in mM (see Supplementary

Information D)

The acetic acid was aspirated, and the cells were washed with PBS (2% pen/strep). PBS (2%
pen/strep) was added and 1 pl of DAPI (0.02 pg/mlin molecular H20) was added to each well
to perform a cell count for normalization. The DAPI was incubated for 5 min and images were
taken on the Zeiss AxioVert Al fluorescence microscope (Carl Zeiss Werke, Gottingen,
Germany) using the Zeiss Axiocam digital camera (Carl Zeiss Werke, Gottingen, Germany). The
ARS concentrations were adjusted (normalized) to the relative number of cells using the
following formula.

OD value or Concentration

N e
ormalization Coll mmber x Value

Equation 1. Formula used to normalize level of ALP activity or ARS concentration to the amount of cells.

Alkaline Phosphatase Assay

As described for the ARS assay, the cultures were washed and fixed using paraformaldehyde
(4%). An ALP buffer (2 mL/well) was then added to the cells and incubated for 60 min at 37°C.
The composition of the ALP buffer was 4-nitrophenylphosphate (5 mM), MGCI hexahydrate
(0.5 mM), Tris-HCI (50 mM) and Triton X-100 (0.01%). An aliquot (100 pl) of each reaction was
read at 405 nm and 650 nm (reference) on a spectrophotometer. Like with the ARS assay, the
ALP assay solution was aspirated, and the cells were stained with DAPI to determine the

average number of cells/well.

As for the ARS assay, the ALP concentrations were also normalized to the relative number

of cells/well using the formula above (Equation1).

2.6. Microscopy

Light microscopy

Bright field microscopy images were captured on day 0 and day 21 or 28 using the Zeiss Primo

Vert inverted light microscope (Carl Zeiss Werke, Gottingen, Germany) and Zeiss Axiocam



digital camera. The ZEN software (version 2.6) was used to capture the images. Bright field
images were used to compare the morphology of cells grown in different osteogenic
differentiation media. Images were also taken after the cells had been stained with ARS to
visually assess the degree of osteogenic differentiation. A 5x objective lens magnification was

used.

Fluorescence microscopy

To normalize the levels of ARS and ALP to the relative number of cells (calculated as the
average number of nuclei per well), cells were stained with DAPI and imaged using the Zeiss
AxioVert Al fluorescence microscope (blue filter) and Zeiss Axiocam digital camera. A
5x/10x/20x/40x objective lens magnification was used depending on the number of cells
present in each well. The more cells there were the more difficult it was to accurately
determine the relative number of cells. For this reason, a higher magnification was used to
decrease the number of cells per field of vision making the identification of single cells easier
for downstream counting analysis. The scale bar was used to calculate the area of the field of
vision. The average number of cells of five fields of vision were used as a representative count
per well (Figure 1). The following equation was used to calculate an approximate cell count
per well (9.6 cm?) thus allowing for the comparison of counts even if different magnifications
were used. Protocol for obtaining the cell number within a well using Imagel is described in

the supplementary information E.

Approximate cell count

_ Average cells from the 5 representative images x 9.6 cm?
B Area of field of vision

Equation 2. Formula used to calculate the approximate cell count in each well.




Figure 1. Schematic illustration of the fields of visions used to calculate a representative cell count per well.

2.7. RNA isolation

Cells were washed with ice cold PBS (2% pen-strep) and lysed using TriZol (1 mL for every
10cm?). After 3 min incubation, the lysate was transferred into Eppendorf tubes and placed
on ice for a further 5 min to permit complete dissociation of the nucleoprotein complex.
Chloroform was added to the lysate (0.2mL for 1 mL of Trizol), vortexed and incubated at
room temperature for 2-3 min after which samples were centrifuged at 12 000 x g for 15 min.
The mixture separated into 3 layers; a lower red phenol-chloroform layer, an interphase layer,
and an upper aqueous layer. The aqueous layer was transferred into a new Eppendorf tube
and ice-cold isopropyl alcohol was added (0.5 mL for every 1 mL of TriZol). Tubes were
inverted several times and incubated at room temperature for 10 min. Samples were then
centrifuged for 20 min at max speed. The supernatant was removed, and the RNA precipitate
was re-suspended in 75% ice cold ethanol. The RNA was further purified using the PureLink®
RNA Mini Kit from Thermo Fischer. The concentration, A260/280 and A260/230 values were
measured on a NanoDrop® ND 1000 spectrophotometer (Thermo Fisher Scientific; Waltham,

MA, USA).

2.8. RNA integrity

The RNA integrity was tested using the 2200 Tape Station (Agilent Technologies, California,
United States). Representative samples from each time point were selected at random to test

the RIN values. In summary, samples were diluted to achieve a concentration between 25 and



500 ng/uL. Sample buffer (5 uL) was added to 1 uL RNA sample and vortexed. The samples
were denatured for 3 min at 72°C and placed on ice for 2 min. The samples were loaded into

strips and analysed on the instrument.

2.9. cDNA synthesis

Any sample with a RIN® value lower than 6.5 was excluded from downstream experiments.
The RNA with RIN® values above 6 were converted into cDNA using the Sensifast™ cDNA
conversion kit from Celtic (Bioline, London, England). For every different expansion condition,
3 random samples were selected as no reverse transcriptase (NRT) controls, to determine if

the samples or the buffers contained any genomic DNA contamination.

Table 1. Composition and volume of reaction mixture for cDNA synthesis

Reagent Sample NRT Control
5x TransAmp buffer 4uL 4 uL
Reverse Transcriptase 1 uL None
Molecular grade water Variable Variable
RNA Variable Variable
Total reaction volume 20 uL 20 uL

Sample mixes were placed in a thermal cycler (Gene Amp® PCR system 9700 from Applied
Biosystems, Life Technologies®/Thermo Fisher Scientific, Carlsbad, California, USA) and
processed according to the following cycling conditions; 10min at 25°C, 15 min at 42°C for
reverse transcription, 5 min at 85°C to inactivate the reverse transcriptase enzyme, followed

by cooling of the reaction for 5min at 4°C. The cDNA was stored at -20°C until it was used.

2.10. Quantitative Polymerase Chain Reaction (qPCR)

Appropriate reference genes should show stable expression regardless of the experimental
conditions. Four reference genes were tested for use in the study. Representative samples

from each experimental group were selected to test for appropriate reference genes.

To test the efficiency of the primers, standard curve experiments were setup. In short, DNA
samples were subjected to at least 5, 2-fold dilutions (in triplicate) using an optimised SYBR

green protocol (see Supplementary Information F, Table F11). The Ct value was recorded and



plotted on the y-axis while the concentration of cDNA was plotted on the x-axis. The primer
efficiency was determined using the LightCycler 480 Il software (Abs Quant/2" Derivative

Max function).

All samples were prepared in triplicate and 10 uL reaction volumes were used. The LightCycler
480 Il instrument (Roche, Basel, Switzerland) was used for gPCR amplification and detection.
Each plate also included (in triplicate) no template controls (NTC), 3 reference genes (TBP,
GUSB and YWHAZ), representative samples from the two time points (Day 0 and Day 21 or
Day 28) and standards from standard curve experiments. By including standards on each
plate, we can use the primer efficiency calculated using the standard curves to calculate

relative gene expression values using the comparative Ct method.

Primers were made up to a stock concentration of 100 uM using TE Buffer, according to
manufacturer’s instructions. Stock solutions were then diluted with molecular grade water
into working solutions of 10 uM and stored at -20°C. The osteogenic primers RUNX2, ALP and
Osteocalcin were used to determine at which stage of osteogenesis the samples were at the
time of termination. Two adipogenic genes (PPARy and FABP4) were included as the
osteogenic differentiation and the adipogenic differentiation processes are mutually
exclusive. Reference genes included in the study were TBP, GUSB and YWHAZ. All primers
were purchased from Integrated DNA Technologies (IDT, Coralville, lowa USA) and are listed

in Table 2.

All reactions contained between 25 — 50 ng of template cDNA, 400 nM of forward and reverse
primer respectively, 5 uL of 1x SYBR Green Master Mix. The following cycling conditions were
used; a one-step denaturation at 95°C for 5 min, an amplification series of 45 cycles consisting
of the following 3 steps; 95°C for 30s, 62°C for 30s and 72°C for 30s. Following the
amplification step, a two-step melt curve was performed; 95°C for 30s and 40°C for 30s. The

average ramp rate for the gPCR reaction was 0.1°C/s.

Melt curves were analysed after each run to determine the specificity of each primer and that

the product amplified was homogenous.



Table 2. Primer sequences used in the study.

Abbreviation | Description Forward primer sequence Reverse primer sequence
RUNX2 Runt-related transcription factor 2 ACCCATATCAGAGTTCCAG GACCGTCTAAAGAGCAAAC
ALP Alkaline phosphatase GCAACTCTATCTTTGGTCTG GGTAGTTGTTGTGAGCATAG
OCN Osteocalcin ACCCTTCTTTCCTCTTCC CCCACAGATTCCTCTTCT
PPARy Peroxisome proliferator-activated | CGTGGATCTCTCCGTAAT TGGATCTGTTCTTGTGAATG
receptor gamma
FABP4 Fatty acid binding protein 4 ATCAACCACCATAAAGAGAAA | ACCTTCAGTCCAGGTCAA
TBP TATA binding protein CCGAAACGCCGAATATAA GGACTGTTCTTCACTCTTG
GUSB Glucuronidase, beta GATCGCTCACACCAAATC TCGTGATACCAAGAGTAGTAG
YWHAZ Tyrosine 3- TGACATTGGGTAGCATTAAC GCACCTGACAAATAGAAAGA
Monooxygenase/Tryptophan 5-
Monooxygenase Activation Protein,
Zeta

Primers were designed and assessed on the IDT website (see MIQE guidelines, Supplementary Information E)

2.11. Statistical Analysis

Statistical analysis of data was performed in R (Version 4.0.1) and RStudio (Version 1.3.959).
Data is reported as mean * standard deviation (SD). Gene expression data is reported as
standard error of mean (SEM). To test statistical significance, a one-way ANOVA was
performed. This test was followed by a Tukey’s test to determine the individual significance

between each treatment group. A p-value < 0.05 was considered statistically significant.

3. Results

3.1. Platelet rich plasma characterization

Platelet rich plasma (PRP) was collected from 3 male donors and was labelled as PRP070821,
PRP240821 and PRP260821. On the day of collection, the PRP was characterized as follows:
cells were stained with CD42a to identify and enumerate the platelets, CD61 to determine
the percentage of activated platelets and CD45 to check for WBC contamination. After
assessing the above-mentioned parameters, the PRP was stored at -20°C until needed.
Immunophenotypic characterisation was repeated once the PRP was thawed. PRP070821 had

a platelet count of 22 482.3 platelets/ul and a WBC count of 30.11 cells/pl. AlImost all the



platelets were resting (not activated) as only 0.01% of the platelets expressed CD61.
PRP240821 had a platelet count of 16 939.99 platelets/ul and WBC count of 7.87 cells/pl.
Again, the majority of the platelets were not active with only 0.43% of platelets expressing
CD61. PRP260821 had a platelet count of 35 918.37 platelets/ul and a WBC count of 141.6
cells/ul. As with the two previous collections, the majority of the platelets were not active
with only 0.11% of the platelets expressing CD61. After thawing, 0.21% (PRP070821), 3.33%
(PRP240821) and 48.29% (PRP260821) of the platelets expressed the activation marker CD61

A Platelet count B WBC count
35918.37
. 100
3 =
z 2
S 204823 8
€ =
5 £
Q 3
2 8
3
] 8
© 50
2 B
16 939.99
. . I
PRP070821 PRP240821 PRP260821 PRP070821 PRP240821 PRP260821
PRP PRP
C Platelet activation before & after freezing
50
40
s
@ 30
1] Key
(=3
é Before
° After
25 |
o
B
10
, | |

PRP070821 PRP240821 PRP260821
PRP

Figure 2. Summary of platelet data.
A. Platelet count after collection of platelet-rich plasma. B. White cell contamination in platelet product. C. Percentage

activation of platelets, expressed as a percentage of CD61-positive platelets, before and after one freeze-thaw cycle.



3.2. ASC Isolation and Characterisation

Representative micrographs of ASCs cultured in media supplemented with either FBS, pHPL or PRP are displayed in Figure 3. Plastic adherent
ASCs had a typical fibroblastic morphology. Cells grown in medium supplemented with FBS revealed a more flattened, broader spindle
morphology when compared to the morphology of ASCs grown in a medium supplemented with a human alternative (either pHPL or PRP), which
were smaller in size, more elongated and had a tighter spindle shape. The size difference between ASCs grown in FBS vs ASCs grown in pHPL or
PRP correlated to flow cytometry forward scatter measurements, which measures relative cell size. The forward scatter of ASCs grown in FBS

was slightly larger than ASCs grown in pHPL or PRP (Figure 4).
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Figure3. Morphology of primary ASCs cultured in the three different medi formulations.
Slight differences can be seen in the morphology of ASCs cultured using FBS versus ASCs cultured using either pHPL or PRP. Cells grown in medium supplemented with FBS has a more flattened
appearance while ASCs cultured in either pHPL or PRP displayed a more elongated and smaller cell size.
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Figure 4. Differences in forward scatter profiles of ASCs cultured in FBS, pHPL and PRP. ASCs cultured using FBS (A) show
a slightly higher forward scatter compared to ASCs cultured using pHPL and PRP (respectively B & C). Forward scatter is
representative of cell size. An increase in forward scatter (upwards shift on y-axis; A) suggests an increase in cell size

Prior to plating for each experiment, ASCs were counted and cell viability and phenotypic
profiles were assessed. Absolute cell numbers were determined on the CytoFlex flow
cytometer using Flow-Count™ fluorospheres. The average cell viability was 38.17% + 6.72%
in FBS, 54.6% + 11.12% in pHPL, and 19.22% + 1.21% in PRP (Figure 9). The low cell viability
in the human alternative supplemented expansion medium could be attributed to the fact
the cells proliferated at a faster rate and that the cells started detaching from the culture
vessel surface. ASCs cultured in medium supplemented with FBS took longer to proliferate
and to reach the desired cell numbers and thus were kept in culture for extended periods.
The low cell viability observed for last-mentioned ASCs is likely due to long expansion periods.
The ASCs were stained with a panel of monoclonal antibodies (CD34, CD36, CD44, CD45,
CD73, CD90 and CD105). The expression of the individual markers was determined (Figure
10). In FBS; CD90 was expressed on 97.02% + 3.38%, CD44 was expressed on 99.66% + 0.2%
and CD73 was expressed 81.69% + 19.67% of ASCs. CD36 was present on 31.5% + 25.61% of
the cells and 3.51% =+ 3.4% of the ASCs expressed detectable levels of CD105. CD34 and CD45
were only expressed on 0.43% + 0.38% and 0.3% + 0.31% of the cells respectively. In pHPL;
CD44 was expressed on 99.23% + 0.57% and CD73 was expressed on 98.61% + 0.88% of
ASCs. Interestingly the percentage of cells that expressed CD90 on ASCs cultured and
maintained in medium supplemented with pHPL was lower (43.78% + 33.35%) compared to
the expression levels of the same marker on ASCs cultured in medium supplemented with
FBS. In contrast to CD90, a higher percentage of the ASCs expressed CD105 (23.65% +
44.55%) and CD34 (18.83% + 32.23%). CD36 was present on 47.42% + 38.32% of the cells,



while an almost negligible percentage (0.38% + 0.88%) of ASCs expressed CD45. In PRP; CD44
was expressed on 85.99% + 8.49% and CD73 80.01% + 6.1% of the ASCs. The percentage of
ASCs expressing CD90, CD105 and CD34 were 16.47% + 11.56%, 28.4% + 23.41% and 5.22%
+ 1.57% respectively. CD36 was present on 66.6% + 10.7% of cells, and CD45 on 0.35% +
0.35% (Figure 10). In both human alternative supplemented media, CD90, CD105 and CD36
expression had a very high standard deviation, and this was due to half of the biological
repeats expressing the relative cell surface marker and the other half of the biological

replicates not expressing the relative cell surface marker.

In summary, in all three cultures ASCs expressed CD44, CD73 and CD90 and were negative for
CD45. Interestingly, only a small percentage of ASCs cultured/maintained in FBS-
supplemented medium did not express detectable levels of CD105 while CD105 expression
was observed in a larger percentage of ASCs cultured/maintained in human alternative-
supplemented medium (not significant). CD34 and CD36 expression was variable in all three
culture conditions. FBS cultured cells showed the highest percentage expression of CD90,

followed by pHPL and PRP (FBS vs, PRP; p=0.0000158).
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Figure 5. Cell viability in the different culture condition.
pHPL samples showed the highest cell viability percentage followed by FBS and then PRP (p<0.05). Significant codes:***: p
<0.001; **:p<0.01, *: p<0.05.
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The data represent the average percentage of ASCs expressing the different cell surface markers + standard deviation (SD).
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media. The percentage of ASC expressing CD90 decreased when cultured in the presence of pHPL and PRP compared to FBS.
Significant codes:***: p <0.001; **: p<0.01, *: p<0.05.

3.3. Assessment of Osteogenic Differentiation

Osteogenic differentiation was assessed using two semi-quantitative assays namely, an ARS
stain, that was quantified on a spectrophotometer and secondly an ALP assay that was also
measured on a spectrophotometer. Brightfield images were taken of the ARS assays to
visually confirm the success of osteogenic differentiation. Fluorescent images were taken of
both the ARS and ALP assays where cells were stained with DAPI to quantify the number of
cells by staining the nuclei. These images were used to quantify the number of cells per well
as explained in the methodology section for normalization. Lastly, RNA was extracted from
ASCs expanded in growth medium and ASCs undergoing osteogenic differentiation in T24
flasks at 4 different time points. The relative gene expression of 3 osteogenic genes and 2

adipogenic genes was assessed.

3.3.1. Alizarin Red S Assay

At day 21/28 post induction of osteogenesis, cells were fixed with 2% and stained with ARS.
Two different controls were included (in triplicate): (1) samples not stained with ARS

(Figure 7A, C & E) and (2) non-induced samples that were maintained in CGM (Figure 7D). No



ARS staining was observed on day O (Figure 7A & B). On day 21/28, the non-induced controls
showed little to no ARS staining in FBS, pHPL and PRP supplemented media
(Figure 7C & D), whereas clear ARS staining was observed in the induced samples indicating
the presence of calcium deposition (Figure 7F). Induced samples supplemented with FBS
showed noticeably less ARS staining when compared to ARS staining present in induced
samples supplemented with either pHPL or PRP medium (Supplementary Information, Figure

F1).

A Day 0 Unstalned B. Day 0 Stained

E Day 21/28 Induced Unstalned F. Day 21/28 Induced Stained




Figure 7. Representative images of

A & B: Day 0 samples refer to samples on the day of osteogenic induction and were divided into unstained control samples
(A) and stained samples (B). C-F: On day 21/28 samples were divided into non-induced (C & D) and induced samples (E & F).
Non-induced and induced samples (day 21/28) were further divided into unstained controls (C & E) and stained samples (D
& F).

The ARS was eluted with a solution of acetic acid (10% v/v) and the amount of stain was
guantified on a spectrophotometer and results are displayed in Figure 8. Differentiated ASCs
cultured in pHPL-supplemented osteogenic differentiation medium showed significantly
more (p < 0.05) osteogenic differentiation (significantly higher levels of ARS per well) on the
day of termination when compared to the levels of osteogenic differentiation achieved in
PRP- and FBS-supplemented media. The level of osteogenic differentiation achieved in
osteogenic differentiation medium, supplemented with PRP samples was lower than the
differentiation levels achieved using pHPL supplementation (p < 0.05), but significantly higher
than the osteogenic differentiation achieved when ASCs were cultured in supplemented with
FBS (p < 0.001). In summary, more ARS staining was present in both human alternative

samples compared to FBS, suggesting more calcium deposition and thus higher levels of

osteogenic differentiation was achieved using human alternative supplementation.
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Figure 8. ARS concentrations eluted from various samples normalized to cell number and to unstained controls.

ASCs cultured in the presence of pHPL had the most amount of calcium deposition present followed by PRP. Samples cultured
in FBS supplementation had the least amount of ARS stain present indicating lower levels of calcium deposition in ASCs
cultured in FBS-supplementation, . Results from the unstained controls were also included and showed little to no stain
present and were also used to normalize the stained results. Significant codes:***: p < 0.001; **: p<0.01, *: p<0.05.. Day
of termination refers to day 28 post induction in FBS supplemented medium and day 21 post induction in pHPL/PRP
supplemented media.

3.3.2. Alkaline Phosphatase Assay

The activity of ALP was measured at day 0 and on the day of termination in non-induced and
induced samples. ASCs cultured/maintained in FBS-supplemented osteogenic medium
showed the highest activity of ALP on day 0 compared to ALP activity levels measured for
ASCs differentiated in pHPL- and PRP-supplemented medium (Figure 9). At termination (day
21/28) the level of ALP activity was higher in the non-induced samples compared to the
induced samples for all three the culture conditions (Figure 9). For ASCs cultured in FBS-
supplemented CGM, the level of ALP activity decreased in both non-induced and induced at
day 28 when compared to day 0 ALP levels (not significant). For ASCs cultured/maintained in
either pHPL or PRP the level of ALP activity, increased significantly (pHPL: p < 0.0001;
PRP: p < 0.0001) in the non-induced samples when compared to the on day 0 (Figure 9). In
contrast, the ALP levels were significantly decreased (pHPL: p < 0.001; PRP: p < 0.001) in the
induced samples of pHPL and PRP supplemented media compared to the ALP levels recorded
at day O (Figure 9). For the induced samples, the level of ALP activity was significantly higher
(p <0.01) in ASCs cultured in FBS-supplemented CGM than the ALP activity observed for both



pHPL and PRP samples. In both pHPL and PRP samples there was a significant difference
between the level of ALP activity in the non-induced and induced samples on the day of

termination (pHPL: p<0.001; PRP: p<0.001) (Figure 9).
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Figure 9. Level of alkaline phosphatase activity in various samples.

When looking at FBS samples, the level of ALP activity decreased from day O to the day of termination in both non-induced
and induced samples. In both pHPL and PRP samples, the level of ALP activity decreased from day O to day of termination in
induced samples and increased in the non-induced samples. The level of ALP activity in FBS samples on the day of termination
was significantly higher in FBS samples when compared to pHPL and PRP samples. Significant codes:***: p < 0.001; **:
p<0.01, *: p<0.05.

3.4. Relative gene expression

We also investigated the kinetics of osteogenic gene expression at various time points during
the differentiation process. RNA was isolated at 4 time points throughout the differentiation
process namely day 0, 7, 14 and 21. Once the RNA was isolated, RIN values were obtained to
ensure that only RNA samples of acceptable quality were used in downstream applications.
Samples with RIN values below 5 were excluded from downstream testing. Samples excluded
were the A311019-01A pHPL Day 14 induced sample as well as A311019-01A pHPL Day 21
induced sample as their RIN values were 3.7 and 2.7 respectively. The corresponding non-
induced samples were also not used in downstream experiments. The expression of three
osteogenic genes (RUNX2, ALP and OCN) were monitored in both non-induced and induced
samples. The relative expression of target genes normalized to the three reference genes over

the 21-day differentiation period is summarized in Figure 10.



The stability of the reference genes was tested over the 21-day culture period in both non-
induced and induced samples. ACt values comparing three potential reference genes were
calculated and the total standard deviation in comparison was as follows: TBP vs GUSB = 1.18;
TBP vs YWHAZ = 1.19 and GUSB vs YWHAZ = 1.02, all below a standard deviation of 2, which
indicates that all three reference genes are acceptable to use in the study (Supplementary
information E, Table E11) [33]. When testing the stability of the reference genes, a slight up-
regulation of all three reference genes were observed on day 21. For this reason, two sets of
samples for each reference gene were included on each experimental plate: one sample from
day 7 and one sample from day 21. The average Ct value between these two-time points was

used as reference samples.

Standard curves were generated for all target genes as well as the three references genes.
Standard curves generated using samples from two time points (an early timepoint and a late
timepoint), reason described above, for the three references genes. An efficiency of 100% is
equal to 2 and the optimal efficiency ranges from 90% - 100% (1.8 — 2). ALP standard curve
had an efficiency of 1.72 (86%) and might be indicative of the presence of PCR inhibitors or
that the primer sequence might not be optimal. OCN, TBP and YWHAZ had and efficiency of
2.144 (107.2%), 2.090 (104.5%) and 2.111 (105.55%) which might indicate the presence of
PCR inhibitor or non-specific binding of the primers. Although these values are outside the

optimal ranges they are still acceptable [34].

The comparative Ct method was used to represent gene expression as relative fold changes.
When analysing the mRNA expression level, three different strategies was used. Firstly, the
relative gene expression of target genes was normalized to reference genes (the average Ct
value of 3 reference gene which each had 2 time point, an early timepoint and a late
timepoint), next the relative gene expression was normalized to day O (Figure 10). Lastly, the
relative gene expression of target genes was double normalized, first to day 0 samples then

to NI samples (Figure 11).
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Figure 10. Relative fold increase of gene expression normalized to day 0.
RUNX2, ALP, OCN, PPARy and FABP4 expression kinetics over a 21 day differentiation period in samples supplemented with

either FBS, pHPL or PRP. Significant codes:***: p <0.001; **: p<0.01, *: p<0.05.

The non-induced ASCs cultured in the presence of either FBS, pHPL and PRP did not show
significant changes in any genes of interest over the 21-induction period (Figure 10 A-E). For
induced ASCs cultured in FBS supplemented ODM; a gradual increase in RUNX2 expression
levels were observed over the 21-day induction period, there was a gradual decrease in ALP

expression and, OCN expression levels decreased over the 21-day culture period with the



highest expression levels observed on day 7. In induced ASCs culture in FBS-supplemented
ODM, PPARy gradually decreased, while the FABP4 expression levels (Figure 10 E) increased
over the 21-day culture period (Figure 10D). The expression levels of both PPARy (days 7,
p=0.0000005; day 14, p=0.0006142) and FABP4 (day 14, p = 0.0000303; day 21,
p = 0.00000001) were significantly higher in the induced ASCs cultured in FBS-supplemented
ODM compared to the non-induced ASCs cultured in FBS supplemented ODM. ASCs grown in
pHPL supplemented ODM did not show significant differences between the non-induced and
the induced samples when looking at RUNX2, OCN, PPARy and FABP4. The expression of ALP
in ASCs grown in pHPL supplemented ODM did decrease after day 7 in the induced samples
compared to the non-induced samples. For the ASCs grown in PRP; RUNX2 was significantly
higher in the induced samples compared to the non-induced samples (Day 21, p = 0.0001499).
ASCs grown in PRP-supplemented osteogenic differentiation medium did show a higher
expression of ALP over the 21-day induction period, this difference was not significant due to
the high standard deviation from one biological repeat expressing high levels of ALP and the
other two biological repeats not expressing ALP (Figure 10B). The expression of OCN and
PPARy in ASC grown in PRP-supplemented ODM was not significantly different when
comparing non-induced and induced samples. Lastly, FABP4 had a higher level of expression
in the induced ASCs grown in PRP supplemented ODM but gradually decreased over the
21-day induction period.

When the results were normalized to day O then to the non-induced samples for the
respective experimental groups, the differences were highlighted more (Figure 11). There
were no significant findings when looking at RUNX2 expression in all three experimental
groups, but it is worthy to note that in ASCs grown in FBS and PRP showed a gradual increase
in RUNX2 expression over the 21- day differentiation period. RUNX2 is down regulated in
pHPL samples from as early as day 7. ASCs grown in FBS show a significantly higher ALP
expression when compared to PRP (p = 0.0058226). Both ASCs grown in pHPL and PRP
supplemented media show a down regulation of ALP from as early as day 7. When looking at
OCN expression, there was no significant differences however it can be seen that there is an
upregulation of OCN on day 21 of ASCs grown in PRP. When looking at the two adipogenic
genes, FBS samples showed significant expression of both these genes in induced samples

when compared to pHPL and PRP samples (p<0.01). PPARy and FABP4 were both down



regulated in pHPL and PRP samples whereas these two genes were upregulated in ASCs grown
in FBS. These findings are of interest as adipogenic genes need to be down regulated for

osteogenesis to occur which was observed in pHPL and PRP samples but not in FBS samples.
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Figure 11. Relative fold increase of gene expression normalized to day 0 then non-induced samples.
RUNX2, ALP, OCN, PPARy and FABP4 expression kinetics over a 21 day differentiation period in samples supplemented with

either FBS, pHPL or PRP. Significant codes:***: p = < 0.001; **: p<0.01, *: p<0.05.



4. Discussion

The use of ASCs in regenerative medicine holds the potential for many applications.
Expanding and differentiating ASCs in the presence of FBS, which is currently the gold
standard, does not comply with GMP regulations [35]. Not only does the use of FBS not
comply with GMP guideline, FBS also has many disadvantages such as batch-to-batch
variations, possibility of transmitting zoonotic agents and complications with animal welfare
[8,36—38]. To date there has been a lot of research done in finding the best suited alternative
to FBS that does in deed comply to GMP regulations [5,8,38—40]. Two attractive alternatives
to FBS that stand-out are pHPL and PRP. Although PRP may be superior to FBS, large biological
variance can be seen between different PRP samples, making pHPL more advantageous over
PRP because pHPL reduces biological variance through pooling multiple donors [10,41]. There
are clinical trials underway that have started expanding ASCs in pHPL [42,43]. In this study we
investigated the osteogenic potential of ASCs supplemented with either FBS, pHPL or PRP.
The composition of the osteogenic differentiation remained the same except for the
serum/plasma/growth factor supplementation (FBS, pHPL or PRP). Previously collected pHPL
was used in the study and met the quality controlled criteria set out by Schallmoser & Strunk

[30].

Both pHPL and PRP use platelet concentrates to get to the final product. Blood donation
centres worldwide collect and manufacture these platelet concentrates for the treatment of
multiple disorders. [44—-47]. Not only is the collection of platelet concentrates routinely done
but platelet concentrates are also discarded after 5 days and thus an attractive alternative to
FBS [48]. Platelets are found in circulating human blood and their primary functions involve
coagulation and haemostasis. Platelets play an important role in cell culture because they
have the ability to release growth factors and cytokines. These growth factors and cytokines
can stimulate multiple biological processes, differentiation, cell recruitment cellular

communication etc. [49].

ASCs grown in either FBS, pHPL or PRP maintained the classic fibroblast morphology [50,51].
It was noted that ASCs grown in pHPL and PRP were not only smaller in size but also thinner

and more elongated. ASCs grown in FBS on the other hand were larger in size and flatter in



their morphology. Bieback et al. [39] suggests this may be due to pHPL or PRP selecting for a

more primitive ASC.

Other studies have found that there were no major differences when it came to the viability
of cells grown in different supplemented media and that cells grown in media supplemented
with a human alternative to FBS actually enhanced proliferation rates and cell viabilities
[4,11,19,52]. In this study, cells grown in pHPL had the highest viability followed by FBS and
then PRP. The low cell viability in PRP can be attributed to rapid cell proliferation, leading to
cells reaching confluency much quicker. ASCs have contact inhibition property that causes

ASCs to lift off culture dishes leading to the decrease in viability that was noticed [53,54].

ASCs were immunophenotyped based on the recommendations of Bourin et al. 2013 [55].
The ASCs displayed a highly variable immunophenotype, especially when it came to CD105,
CD36 and CD34. This variability has been reported by multiple research groups and is due to
the heterogenous population of cells that make up the SVF. The immunophenotype of ASCs
can also vary between different donors and different tissue sites [56,57]. No consensus has
been reached to what panel of cell surface markers is ideal for the classification of ASCs.
Positive markers included were CD90, CD73 and CD44. The most common negative marker
that was included was CD45, as CD45 is a common haemopoietic (pan leukocyte) marker and
was observed in less than 2% of ASCs across all the different media [58]. It is recommended
by the ISCT that additional markers should be added to better characterize ASCs [55]. In this
study we included CD105, CD34 and CD36. CD44 and CD73 were expressed in more than 80%
of ASCs across all the different media. CD90 expression was positive in more than 80% of ASCs
grown in the presence of FBS but we observed a decrease in CD90 expression in ASCs grown
in the human alternative supplemented media that has not been documented before. A study
done by Park et al. described a population of pericytes that were found to have decreased
CD90 expression and could explain the decrease we saw as pericytes are in the SVF and have
similar plastic adherent properties like ASCs [59—61]. CD34 expression is variable and unstable
in ASC cultures and there is contradictory research available that both supports the argument
that ASCs should be CD34 positive and arguments that support ASCs being CD34 negative
[55,57,62,63]. Bourin et al. describe the differences between a CD36 positive and CD36

negative population [55], namely that MSCs isolated from adipose tissue are CD36 positive,



while MSCs isolated from bone marrow are CD36 negative. We saw variable CD36 expression
across the various supplemented media. CD105 was another variable marker seen in this
study, with an increase in CD105 expression seen in media supplemented with human
alternative. Again, Bourin et al. characterize ASCs as either CD105 positive or CD105 negative
[55]. The use of anti-fungal treatment, especially the use of Amphotericin, has been seen to
negatively impact the expression of CD105 [64]. The use of trypsin has also been associated
with the loss of CD105 expression as trypsin damages cell surface proteins like CD105 [65].
This can explain the difference we observed between FBS cultures and human alternative

cultures as we used tryple and not trypsin in human alternative cultures.

ASCs possess the ability to differentiate into osteoblasts which are bone forming cells. We
observed that both pHPL and PRP supplemented ODM promoted osteogenesis when
compared to FBS. This was assessed using microscopy, spectrophotometry, and gene
expression analysis. Our results were in line with what others have found [66—68]. Chignon-
Sicard and colleagues showed that PRP inhibits adipogenesis by down regulation of the
adipogenic genes. PPARy and FABP4 [69]. EGF and PDGF are growth factors that are abundant
in PRP. It is these growth factors that specifically inhibit the transcription of PPARy and FABP4
via the MAP kinase cascade [69]. Adipogenesis and osteogenesis are two mutually exclusive
processes. For osteogenesis to take place, adipogenesis needs to be inhibited. This is mainly
achieved through the inhibition of PPARy [70]. Therefore, the use of PRP in osteogenesis

proves to be superior to the use of FBS as growth factors found in PRP inhibit adipogenesis.

Osteogenesis is comprised of four sequential phases namely lineage commitment,
proliferation, synthesis of the matrix and lastly mineralization of the matrix [71]. Successful
mineralization was measured using ARS assays, where ARS stains calcium deposits [72]. Some
mineralization was seen in FBS samples but was very variable. ASCs differentiated in both
pHPL and PRP showed greater and more consistent mineralization. ALP is an early-stage
osteogenic marker and is expressed during the proliferation period of osteogenesis. On the
day of termination, the level of ALP activity in the induced samples was significantly higher in
FBS samples when compared to pHPL or PRP samples and can thus explain why mineralization
has not occurred in FBS samples because FBS samples were still in the proliferation phase of

osteogenesis and not the mineralization phase [32].



To examine the kinetics of the osteogenic process, expression of 3 osteogenic genes was
monitored namely RUNX2, ALP and OCN. RUNX2 is the master regulator when it comes to
osteogenesis and is mainly responsible for the differentiation of ASCs into preosteoblasts [73].
RUNX2 is down-regulated in the later stages of osteogenesis [73]. FBS and PRP induce an
increase in RUNX2 expression over the differentiation period, while pHPL induces a down
regulation of RUNX2 as early as day 7, indicating that ASC differentiation to preosteoblasts
had to have happened before day 7 already. Both FBS and PRP samples had less calcium
deposition than pHPL, suggesting that because pHPL samples differentiated into
preosteoblasts earlier, they had more time to calcify the extra cellular matrix. ALP, like RUNX2,
is an early osteogenic gene that plays an important role in matrix formation through the
hydrolysation of inorganic phosphate [74]. ALP expression slowly decreased in FBS samples
indicating that matrix formation was still taking place at the day of termination. The level ALP
expression in both pHPL and PRP samples was downregulated indicating that matrix
formation had already occurred as early as day 7. OCN is used as a biochemical marker for
bone formation, as it is the most abundant non-collagenous protein in bone tissue [75]. FBS
samples showed almost no expression of OCN on the day of termination which correlates
with ARS assay results. pHPL samples also showed no expression of OCN on the day of
termination; however, ARS assay results showed that pHPL samples had the highest amount
of calcified bone product. PRP samples showed an increased expression of OCN on the day of
termination which coincides with ARS assay results as PRP samples did show calcified bone
product on the day of termination. Two adipogenic genes were included as controls. As
mentioned previously, PPARy is the main transcription factor in adipogenesis and needs to
be inhibited for osteogenesis to occur [70]. In both pHPL and PRP samples, PPARy is down-
regulated as early as day 7. This however was not true for FBS samples. PPARy gradually
decreases over the differentiation period but is never fully downregulated. FABP4 is a late
adipogenic marker and plays a role in lipid formation [76]. FBS samples show a gradual
increase in FABP4, with the highest expression of FABP4 on the day of termination. In pHPL
samples, FABP4 is downregulated across the entire differentiation period. PRP samples show
little FABP4 expression, and the expression decreases until the day of termination. Results

from both adipogenic genes explains why there is little to no osteogenesis taking place in FBS



samples as adipogenic genes are being expressed. In both pHPL and PRP samples both the

adipogenic genes are downregulated allowing for osteogenesis to take place.

5. Conclusion

For ASCs to be a GMP compliant therapeutic product, the standardization of isolation,
expansion and differentiation protocols needs to be done as well as the replacement of FBS
as a supplementation factor. FBS is seen as a xenogeneic contaminant and therefore the use
of FBS in culture medium does not meet GMP standards. In the current study, we looked at
two possible alternatives to FBS namely pHPL and PRP. Our results show that not only were
the two human alternatives able to sustain and differentiate ASCs into osteoblasts, they also
out-performed ASCs differentiated in FBS. According to the gene expression kinetics of the
osteogenic genes, ASCs also differentiated at a higher rate in pHPL and PRP supplemented
media when compared to FBS. This fact is especially important when it comes to clinical
applications as it shortens the time required for differentiation. ASC’'s osteogenic
differentiating capacity make them attractive in treating bone defects/disorders. It is
important to keep in mind that multiple in vitro discrepancies exist and it is therefore

important to further test this work in vivo.
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Supplementary Information A: Cell counts, Immunophenotyping and Compensation
Experiments
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Figure Al. Schematic representation of the flow cytometry protocol, including gating strategies used to determine
absolute cell counts and cell viability.



A. Side-scatter versus 7-AAD visualised the viable cells. B. Forward scatter versus side-scatter gated on the viable cells created
a P1 gate that was used to determine the cells/ul. C. An event count versus FITC identified the Flow-Count™ fluorospheres.
D. FITC versus time gated on FlowCount beads identified the intact fluorospheres. E. The events/ul of P1 population was
used to calculate the total cell count (Equation 2).

cells
Absolute cell count (Cells) = Absolute cell count <7> X Volume of cells

Equation Al. Formula used to calculate absolute cell count (cells).

Table A1: Monoclonal antibodies, fluorochromes, detector channels, lasers, filters and their respective manufacturers

Monoclonal Fluorochromes Fluorescent Laser and band Manufacturer
antibodies detector channel pass filters
(FL)

Mouse anti-human Phycoerythrin (PE) FL2 488 nm (585/42) Beckman Coulter,

CD105 Miami, USA

Mouse anti-human Allophycocyanine (APC)  FL6 635 nm (660/10) Beckman Coulter,
CD36 Miami, USA

Mouse anti-human Brilliant Violet 421 (BV) FL9 405 nm (450/45) BD Biosciences,
CD73 Franklin Lakes, New
Jersey, USA

The ISCT guidelines recommended that ASCs should express certain pre-defined cell surface
markers. We stained the ASCs with a panel of monoclonal antibodies consisting of CD34,

CD36, CD44, CD45, CD73, CD90 and CD105.

The following tubes were prepared to generate a colour compensation matrix for the
combination of fluorochromes used for phenotyping of the ASCs.
Tube 1: Unstained cells

Tube 2: Unstained VersaComp beads (as per manufacturer instructions)



Tubes 3-8: VersaComp beads stained with the individual monoclonal antibodies (as per
manufacturer instructions).

Tube 9: Cells stained with CD90

Tube 10: Cells simultaneously stained with all 7 monoclonal antibodies (combination tube).
This tube was used to verify the compensation matrix generated using the single colour

staining tubes and to make final adjustment where needed (Table A2).

Table A2. Setup of experiment to calculate the ASC phenotype compensation matrix.

Flow tubes
Tube | Tube | Tube | Tube | Tube | Tube | Tube | Tube | Tube | Tube

1 2 3 4 5 6 7 8 9 10
Cells X *X X
Beads
(Positive

X X X X X X X
and
negative)
Addition of monoclonal antibodies

CD34 X X
CD36 X X
CD44 X X
CD45 X X
CD73 X X
CD90 X X
CD105 X X

* CD90 does not bind tightly to the beads, therefore cells are used.

The VersaComp Kit (B22804; Beckman Coulter) consist of two vials, a vial with positive beads
and a vial with negative beads. Positive beads are coated with IgG binding agent, whereas the
negative beads are not. Antibodies will bind to the positive beads, causing the beads to
fluoresce, observed by the presence of a distinct positive population in the relevant channel

(Figure A2). The positive population will be gated and used to detect the spectral spill



(Figure A1B) over in other channels. This setup is repeated for each monoclonal antibody in

the panel.
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Figure A2. Example of compensation experiment of FITC monoclonal antibody.
A. Single stained FITC tube ran on the DxFLEX produces a positive FITC population that is used to gate other channels on to
determine the amount of spill over to be removed from respective channels. B. Spill over of FITC fluorescence into PE channel

that needs to be removed.

Positive and negative VersaComp beads were vortexed before use and one drop of each bead
type (negative and positive) was added to the respective tubes (Tube 2-8) )(Tube 9 contained
a single stain of CD 90, however CD90 does not bind tightly to the beads and therefore cells
were used instead of beads). Once all the antibodies were added to the respective tubes, the
flow cytometry tubes were vortexed and incubated in the dark for 20 min. After incubation,
the beads and cells were washed by adding 3 mL of PBS (2% pen/strep) to the tubes followed
by centrifugation 300 x g for 10 min. The supernatant was aspirated and the cells or beads
were resuspended in 400 pl of PBS (2% pen/strep) before analysis on the CytoFLEX flow

cytometer. Analyses was done on a minimum of 5 000 viable beads or ASCs.



The ASC population was visualised using a FSC-A vs. SSC-A two-parameter dot plot (Figure
A2). A gate was drawn around the intact ASC population was gated to exclude any debris
present in the samples. A histogram plot (Count vs. respective fluorescent channel) was
created for each of the fluorochromes. All the histograms were gated on the intact ASC
population. In the respective single colour positive tube (e.g Count vs FITC) a positive signal
for that fluorochrome was observed. A region of interest was positioned over the positive
population. If this fluoresce was picked up in any other channel it was subtracted from that
channel and so a compensation matrix was setup to remove any spill-over that might occur
during further immunophenotyping experiments (Figure A2). Compensation matrices
generated from compensation experiments were applied to respective immunophenotyping

experiments.
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Figure A3. FSC-A vs. SSC-A two-parameter dot plot used to gate out debris.

Unstained Cells
First control for autofluorescence
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Unstained Beads
Second control for autofluorescence
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FITC (FL1) channel:
To determine the spillover of FITC (conjugate) into the other fluorescence channels
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PE (FL2 channel)

To determine the spillover of PE (conjugate) into the other fluorescence channels
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PC7 (FL3 channel)
To determine the spillover of PC7 (conjugate) into the other fluorescence channels
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APC (FL6 channel)

To determine the spillover of APC (conjugate) into the other fluorescence channels
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APC-A750 (FL8 channel)

To determine the spillover of APC-A750 (conjugate) into the other fluorescence channels
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To determine the spillover of PB450 (conjugate) into the other fluorescence channels
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To determine the spillover of KO (conjugate) into the other fluorescence channels
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Supplementary Information B: Pre-donation Results and Post-donation Results

| LANCET LABORATORIES
'l PATHOLOGY RESULT

Key to Diagnostic Excellence

Page 11
atient Name Lab Name Central

Lab Ref PRP240821 Dr. Ref No. NOT AVAILABLE

Age/Sex/DOB Spec No. 0823:HR05852R

ID Num. Collection Date 23/08/21 1700

Contact Nos Receive Date 23/08/21 1703

Email Report Date 24/08/21 1155

Report for Doctor Other Doctors Guarantor Information

Sa National Blood Services Submit Dr : Sa National Blood Services Name

10 Eden Road Contact Nos

Pinetown - 3610 Email

MedAid CLIENT
Tests: CAL/P4 cor/MG, FBC
Haematology

FULL BLOOD COUNT
ERYTHROCYTE COUNT 5.51 x10M2/L 45 - 6.5
HAEMOGLOBIN 16.1 g/dL 138 - 188
HAEMATOCRIT 0.46 L/L 0.40 - 0.56
Mcv 83.7 1L 79 - 100
MCH 29.3 pg 27 - 35
MCHC 35.0 g/dL 32 - 36
RDW 133 % 1.0 - 16.0
LEUCOCYTE COUNT 7.15 x 10"9/L 40 - 120
Neutrophils 52.2% 3.73 x 10"9/L 20 - 75
Lymphocytes 37.9% 2.71 x 10"9/L 1.0 - 40
Monocytes 6.9% 0.49 x 10%9/L 02 - 1.0
Eosinophils 2.3% 0.16 x 10"9/L 0.0 - 05
Basophils 0.7% 0.05 x 10"9/L 0.0 - 03
NEUTRO/LYMPH RATIO(NLR) 1.38
PLATELETS 254 x 10"9/L 150 - 450
COMMENT:
Normal red

1 are normal,
For co ulta by ferring doctors only, please call:
Dr Pru i odley 031 3086519
Dr Ni » Holland +2711 358 0800
Biochemistry

MINERAL AND BONE METABOLISM
S-CALCIUM Total 2.40 mmol/L 210 255
S-MAGNESIUM 0.85 mmol/L 0.66 1.07
S-PHOSPHATE inorganic 1.38 mmolL 087 145
COMMENT:
Normal 14 ium NG pha
S-ALBUMIN 49 g/l 35 50



AN

AMPATH
LABORATORIES

Pathology Report

Ors Du Buisson, Kiamer, Swart, Bouwer Inc

24hr Contact No. 012 678 0700

Patient

PRP260821

Age: 27 Sex: M
H: None C: 0833898000
dj.cloeted5@gmail com

Ref By: Dr SANBS Spec. Doner Services
Folio:

Doctor

Dr SANBS Spec. Doner Services
Dr Neo Moleli

Unitas lifestyle Suite 17
Lyttelton 0157

COPY REPORT

Req: 41074182
Specimen:  0825:AS08615R

Guarantor

Mr Detlef ) Cloete

15 Murati Avenue

9 Murati Corner

Centurion 0157

W: 0343121166 C: 0833898000
Private Patient

Collected:2021-08-25 14:32
Received: 2021-08-25 14:47
Printed: 2021-08-26 14:55

Batch: PATIENT RESULTS STD
Ordered: Full Blood Count, Potassium, Calcium, Magnesium, Phosphate
Sample: E@1 EDTA Haematology (1), S@1 SST (1)
Test ABN Result Reference Range Unit
Full Blood Count
Haemoglobin 15.1 14.3-18.3 g/dl
Red Cell Count 5.97 4.89-6.11 10 12/L
Haematocrit 46.7 43.0-55.0 *
MCV 78.2 79.1-98.9 fl
MCH L 25.3 27.0-32.0 P
MCHC 32.3 31.0-37.0 g/dl
RDW 139 10.0-16.3 %
White Cell Count 5.57 3.92-9.88 10 9/L
Neutrophils Abs 2.62 2.00-7.50 10 9/L
Lymphocytes Abs 2.30 1.00-4.00 10 9/L
Monocytes Abs 0.48 0.18-1.00 10 9/L
Eosinophils Abs 0.12 0.00-0.45 10 9/L
Basophils Abs 0.03 0.00-0.20 10 9/L
Immature Granulocytes Abs 0.02 0.00-0.10 10 9/L
Neut:Lymph ratio 1.00
Platelet Count 301 150-450 10 9/L
Mean Platelet Volume 10.8 7.1-11.0 fl
FBC Comment
The red cells appear hypochromic, microcytic with elliptocytes present.
Suggest iron studies if clinically indicated.
Potassium 4.7 3.5-5.1 mmol/1
Calcium
Calcium Corrected 2.44 2.15-2.50 mmol/1
Albumin a4 35-52 g/l
Magnesium 0.90 0.66-1.07 mmol/1
Phosphate 1.27 0.78-1.42 mmol/1
Please contact your medical practitioner to discuss these results. Page 1 of 1



RUN DATE: 31/08/21 BBK/LAB SYSTEM PAGE 1
RUIN TTME: 1419 TAR SPECTMEN TNTERNAL TNQUTRY
RUN USER: LM4078
PATIENT: BB DONOR 04110797 ACCT #: 783430220 LOoC: U #:
AGE/SX: 25/M ROOM: REG: 28/07/21
REG DR: Unkown,U DOB: BED: DIS:
STATUS: BB DON TLOC:
SPEC#: 0824:LB00322R ORD FOR: 24/08/21-1202 STATUS: COMP REQ #: 19149685
COLL: 24/08/21-1202 SUBM DR: Unkown,U
RECV: 24/08/21-1202 PT AGE AT COLL: 25
ENTERED: 24/08/21-1202 ENT BY: LM4078 OTHR DR:
COLL BY: RCV BY: LM4078
LAST RPTD: o WKLD FN:
LAST ACT: 25/08/21-0705  BAR CD#: 441657. (PRP240821)_
ORDERED: (e Pre-Collection
COL CATEG:
ORD SITE: GBTOO01l TRANSIT SITE:
RCV SITE: GBTO001
POINT OF TESTING
PERFORM SITE RCV_DEPT __ DATE-TIME USR AT SITE
GAL003 25/08/21-0704 GAL003 25/08/21-0704
Test Result Flag Reference
PLT | 256.00 | 180-450 x10%3ul
Ent:25/08-0704 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3 ADVO01
HGB 15.70 | | 12.5-18.0 g/dl
Ent:25/08-0704 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
HCT | 46.90 | 38-52 %
Ent:25/08-0704 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
RBC 5.73 | | 4.2-6.1 x1073/ul
Ent:25/08-0704 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO01
WBC 6.88 | 4.0-12.6 x10%3/ul
Ent:25/08-0704 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3 ADVO1
MCV 81.90 | 80-99 f1
Ent:25/08~0704 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
MCH 27.40 | 27-31 pg
Ent:25/08-0704 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
MCHC 33.50 | 32-37 g/dl
Ent:25/08-0704 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO01
COMMENTS NP
Ent:24/08-1202 AutoDft, Ver: 24/08-1202 AutoDft
Method:

*** End of Report **x*



RUN DATE: 31/08/21 BBK/LAB SYSTEM PAGE
RUN TTME: 1419 TAB EPECTMEN TNTERNAL TNQUTRY
RUN USER: LM407/8
PATIENT: BB DONOR 04110797 ACCT #: Z83430220 LOC: U #:
AGE/SX: 25/M ROOM: REG: 28/07/21
REG DR: Unkown,U DOB: BED: DIS:
STATUS: BB DON TLOC:
SPEC#: 0824:LB00324R ORD FOR: 24/08/21-1203 STATUS: COMP REQ #: 19149691
COLL: 24/08/21-1203 SUBM DR: Unkown,U
RECV: 24/08/21-1203 PT AGE AT COLL: 25
ENTERED: 24/08/21-1203 ENT BY: ©LM4078 OTHR DR:
COLL BY: RCV BY: 1LM4078
LAST RPTD: - WKLD FN:
LAST ACT: 25/08/21-0705  BAR CD#: 441658. (PRP240821)_
ORDERED: FBC Post H
el Post-Collection
ORD SITE: GBTO0O01 TRANSIT SITE:
RCV SITE: GBTO001l
POINT OF TESTING
PERFORM SITE RCV DEPT DATE-TIME USR AT SITE
GAL003 25/08/21-0705 GAL003 25/08/21-0705
Test Result Flag Reference
PLT 195.00 | 180-450 x10"3ul
Ent:25/08-0705 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO01
HGB 16.00 | 12.5-18.0 g/dl
Ent:25/08-0705 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
HCT 45.30 | 38-54 %
Ent:25/08-0705 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO01l
RBC 5.52 | 4.2-6.1 x10"3/ul
Ent:25/08-0705 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO01
WBC 7.46 | 4.0-12.6 x10%3/ul
Ent:25/08-0705 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO01l
MCV 82.20 80-99 f1l
Ent:25/08-0705 autoins, Ver: 25/08-0705 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
MCH 28.90 | 27-31 pg
Ent:25/08-0705 autoins, Ver: 25/08-0705 MK9272
| Method: Advia 2120 Analyzer: GL3_ADV01
MCHC | 35.20 | 32-37 g/d1
| Ent:25/08-0705 autoins, Ver: 25/08-0705 MK9272
| Method: Advia 2120 Analyzer: GL3_ADV01
COMMENTS | NP
| Ent:24/08-1203 AutoDft, Ver: 24/08-1203 AutoDft
|

Method:

**x* End of Report ***



RUN DATE: 31/08/21 BBK/LAB SYSTEM PAGCE 1
RUN TIME- 1419 TAB SPECTMEN TNTERNAL TNQUTRY
RUN USER: LM407/8
PATIENT: RPPP #34861867 ACCT #: Z83828749 LOC: U #:
AGE/SX: 25/M ROOM: REG: 24/08/21
REG DR: Unkown,U DOB: BED: DIS:
STATUS: BB UNIT TLOC:
SPEC#: 0824:LB00387R ORD FOR: 24/08/21-1324 STATUS: COMP REQ #: 19150296
COLL: 24/08/21-1324 SUBM DR: Unkown,U
RECV: 24/08/21-1324 PT AGE AT COLL: 25
ENTERED: 24/08/21-1325  ENT BY: LM4078 OTHR DR:
COLL BY: RCV BY: LM4078
LAST RPTD: - WKLD FN: (PRP240821)
LAST ACT: 25/08/21-1540 BAR CD#: 441765. Post-Collection
ORDERED : RPROD .
COL CATEG: Analysis
ORD SITE: GBTO001 TRANSIT SITE:
RCV SITE: GBTO001
POINT OF TESTING
PERFORM SITE RCV DEPT  DATE-TIME USR AT SITE
GAL003 25/08/21-0930 GAL003 25/08/21-0930
Test Result Flag Reference
WCC PRODUCT 0.00 | 0-5 x10%6
Ent:25/08-1102 BT7888, Ver: 25/08-1102 BT7888
Method: Advia 2120
PLT COUNT PROD 1386.00 | 1000-3000 x10"3/ul
Ent:25/08-0930 autoins, Ver: 25/08-0954 BT7888
Method: Advia 2120 Analyzer: GL3_ADV01
PRODVOL 200 | 200-800 ML
Ent:25/08-1102 BT7888, Ver: 25/08-1102 BT7888
Method: Manual
STERILITY NP
Ent:24/08-1325 AutoDft, Vexr: 24/08-1325 AutoDft
Method:
ANO2 NP | Negative CFU
Ent:24/08-1325 AutoDft, Ver: 24/08-1325 AutoDft
Method:
ANO2_ BATCH NP CFU
Ent:24/08-1325 AutoDft, Ver: 24/08-1325 AutoDft
Method:
02 NP | Negative CFU
Ent:24/08-1325 AutoDft, Ver: 24/08-1325 AutoDft
Method:
02_Batch NP CFU
Ent:24/08-1325 AutoDft, Ver: 24/08-1325 AutoDft
Method:
PH 6.8 [ 6.4-10.4 pH
Ent:25/08-1540 BT7888, Ver: 25/08-1540 BT7888
Method: pH Meter
COMMENTS NP
f Ent:24/08-1325 AutoDft, Ver: 24/08-1325 AutoDft

Method:

Continued on next pag

e



RUN DATE: 31/08/21 BBK/LAB SYSTEM PAGE
RUN TIME: 1387 LAR SPECIMEN [NTHRNAL I[NQULRY
RUN USER: LM4078
PATIENT: BB DONOR 02613663 ACCT #: Z30347381 LOC: U #:
AGE/SX: 27/M ROOM: REG: 14/05/10
REG DR: Unkown,U DOB: BED: DIS:
STATUS: BB DON TLOC:
SPEC#: 0826:LB00256R ORD FOR: 26/08/21-1455 STATUS: COMP REQ #: 19157545
COLL: 26/08/21-1455 SUBM DR: Unkown,U
RECV: 26/08/21-1455 PT AGE AT COLL: 27
ENTERED: 26/08/21-1455  ENT BY: LM4078 OTHR DR:
COLL BY: RCV BY: 1LM4078
LAST RPTD: B WKLD FN:
LAST ACT: 27/08/21-0740 BAR CD#: 442767. (PRP260821) —
ORDERED:  FBC_PRE .
a0 Pre-Collection
ORD SITE: GBTO001 TRANSIT SITE:
RCV SITE: GBTO001
POINT OF TESTING
PERFORM SITE RCV_DEPT __ DATE-TIME USR AT SITE
GAL003 27/08/21-0736 GAL003 27/08/21-0736
Test Result Flag Reference
PLT 254.00 | 180-450 x10”3ul
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3 ADV01
HGB 14.10 | | 12.5-18.0 g/dl
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3 ADVO01
HCT 44.70 | 38-54 %
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3 ADVO1
RBC 5.49 | | 4.2-6.1 x107%3/ul
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO01l
WBC 580 | 4.0-12.6 %10°3/ul
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO1
MCV 81.40 | 80-99 f1
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
MCH L | 27-31 pg
Ent:27/08-0740 MK9272, Ver: 27/08-0740 MK9272
od 1
MCHC : e 0 : | L | 32-37 g/d1
Ent:27/08-0740 MK9272, Ver: 27/08-0740 MK9272
Method: Advia 2120
COMMENTS NP
Ent:26/08-1455 AutoDft, Ver: 26/08-1455 AutoDft
Method:

*** End of Report ***



RUN DATE: 31/08/21 BBK/LAB SYSTEM PAGE
RUN TIME: 1357 LAR SPECIMEN INTERNAL TNQUTRY
RUN USER: LM4078
PATIENT: BB DONOR 02613663 ACCT #: 230347381 LOC: U #:
AGE/SX: 27/M ROOM: REG: 14/05/10
REG DR: Unkown,U DOB: BED: DIS:
STATUS: BB DON TLOC:
SPEC#: 0826:LB00257R ORD FOR: 26/08/21-1456 STATUS: COMP REQ #: 19157554
COLL: 26/08/21-1456 SUBM DR: Unkown, U
RECV: 26/08/21-1456 PT AGE AT COLL: 27
ENTERED: 26/08/21-1456  ENT BY: LM4078 OTHR DR:
COLL BY: RCV BY: LM4078
LAST RPTD: - WKLD FN:
LAST ACT: 27/08/21-0740  BAR CD#: 442775. (PRP260821)_
ORDERED:  (EENNNE Post-Collection
COL CATEG:
ORD SITE: GBTO001 TRANSIT SITE:
RCV SITE: GBTO001
POINT OF TESTING
PERFORM SITE RCV DEPT __ DATE-TIME USR AT SITE
GAL003 27/08/21-0736 GAL003 27/08/21-0736
Test Result Flag Reference
PLT 227.00 | 180-450 x10%3ul
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3_ADVO01
HGB 13.90 | 12.5-18.0 g/dl
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
HCT 46.30 | 38-54 %
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01l
RBC 5.67 | | 4.2-6.1 x10%3/ul
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
WBC 7.41 | 4.0-12.6 x10"3/ul
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
Method: Advia 2120 Analyzer: GL3_ADV01
MCV 81.60 | 80-99 f1
Ent:27/08-0736 autoins, Ver: 27/08-0740 MK9272
d: Advia 2120 Analyzer: GL3_ADVO01
MCH e 7 Lo 2ns3ipg
nt: K9. 27/08-0740 MK9272
Method: Advia 2120
MCHC i 30.00 i L | 32-37 g/dl
Ent:27/08-0740 MK9272, Ver: 27/08-0740 MK9272
Method: Advia 2120
COMMENTS | NP

Ent:26/08-1456 AutoDft,
Method:

Ver: 26/08-1456 AutoDft

**x* End of Report ***



RUN DATE: 31/08/21 BBK/LAB SYSTEM PAGE 1
RUIN TTME: 1368 TABR SPRCTMEN TNTERNAL TINQUTRY
RUN USER: LM407/8
PATIENT: RPPP #34861744 ACCT #: 783865057 LOC: U #:
AGE/SX: 27/M ROOM: REG: 26/08/21
REG DR: Unkown,U DOB: BED: DIS:
STATUS: BB UNIT TLOC:
SPEC#: 0826:LB00330R ORD FOR: 26/08/21-1730 STATUS: COMP REQ #: 19158536
COLL: 26/08/21-1730 SUBM DR: Unkown,U
RECV: 26/08/21-1730 PT AGE AT COLL: 27
ENTERED: 26/08/21-1730 ENT BY: LM4078 OTHR DR:
COLL BY: RCV BY: LM4078
LAST RPTD: - WKLD FN: (PRP260821) -
LAST ACT: 27/08/21-1306 BAR CD#: 442848. H
ORDERED: (S Post-Collection
COL CATEG: Analysis
ORD SITE: GBTO001 TRANSIT SITE:
RCV SITE: GBTO001l
POINT OF TESTING
PERFORM SITE RCV _DEPT DATE-TIME USR AT SITE
GAL003 27/08/21-0949 GAL003 27/08/21-0949
Test Result Flag Reference
WCC PRODUCT 0.00 | 0-5 x10%6
Ent:27/08-1306 BT7888, Ver: 27/08-1306 BT7888
Method: Advia 2120
PLT COUNT PROD 1480.00 | 1000-3000 x10%3/ul
Ent:27/08-0949 autoins, Ver: 27/08-1022 BT7888
Method: Advia 2120 Analyzer: GL3_ADV01
PRODVOL 250 | 200-800 ML
Ent:27/08-1306 BT7888, Ver: 27/08-1306 BT7888
Method: Manual
STERILITY NP
Ent:26/08-1730 AutoDft, Ver: 26/08-1730 AutoDft
Method:
ANO2 NP | Negative CFU
Ent:26/08-1730 AutoDft, Ver: 26/08-1730 AutoDft
Method:
ANO2_ BATCH NP | cFu
Ent:26/08-1730 AutoDft, Ver: 26/08-1730 AutoDft
Method:
02 NP | Negative CFU
Ent:26/08-1730 AutoDft, Ver: 26/08-1730 AutoDft
Method:
02_Batch NP CFU
Ent:26/08-1730 AutoDft, Ver: 26/08-1730 AutoDft
Method:
PH 6.8 | | 6.4-10.4 pH
Ent:27/08-1306 BT7888, Ver: 27/08-1306 BT7888
Method: pH Meter
COMMENTS [ NP |
} Ent:26/08-1730 AutoDft, Ver: 26/08-1730 AutoDft

Method:

Continued on next page



RUN DATE: 08/07/21 BBK/LAB SYSTEM PAGE
RUN TIME: 1615 LAB SPECIMEN INTERNAL INQUIRY
RUN USER: CS4477
PATIENT: BB DONOR 381287 ACCT #: 723414586 LOC: U #:
AGE/SX: 58/M ROOM: REG: 01/10/08
REG DR: Unkown,U DOB: BED: DIS:
STATUS: BB DON TLOC:
SPEC#: 0707:LB00111R ORD FOR: 07/07/21-1013 STATUS: COMP REQ #: 19017779
COLL: 07/07/21-1013 SUBM DR: Unkown,U
RECV: 07/07/21-1013 PT AGE AT COLL: 58
ENTERED : 07/07/21-1014  ENT BY: LM4078 OTHR DR:
COLL BY: RCV BY: 1LM4078
LAST RPTD: - WKLD FN: (PRP070721) -
LAST ACT: 07/07/21-1522  BAR CD#: 423100. i
ORDERED:  FBC PRE Pre-Collection
COL CATEG:
ORD SITE: GBT001 TRANSIT SITE:
RCV SITE: GBTO001
POINT OF TESTING
PERFORM SITE RCV DEPT __ DATE-TIME USR AT SITE
GAL003 07/07/21-1420 GAL003 07/07/21-1420
Test Result Flag Reference
PLT ] 291.00 | 180-450 x10*3ul
| Ent:07/07-1420 autoins, Ver: 07/07-1522 KM8060
| Method: Advia 2120 Analyzer: GL3_ADV01
HGB | 12.60 | | 12.5-18.0 g/dl
| Ent:07/07-1420 autoins, Ver: 07/07-1522 KMBOG0
| Method: Advia 2120 Analyzer: GL3_ADV01
HCT | 39.20 | 38-54 %
Ent:07/07-1420 autoins, Ver: 07/07-1522 KM8060
Method: Advia 2120 Analyzer: GL3 ADVO1
RBC 4.60 4.2-6.1 x10%3/ul
Ent:07/07-1420 autoins, Ver: 07/07-1522 KMB060
Method: Advia 2120 Analyzer: GL3_ADV01
WBC 4.63 | | 4.0-12.6 x10*3/ul
Ent:07/07-1420 autoins, Ver: 07/07-1522 KMS8060
Method: Advia 2120 Analyzer: GL3 _ADVO1
MCV 85.20 | 80-99 f1
Ent:07/07-1420 autoins, Ver: 07/07-1522 KMB060
Method: Advia 2120 Analyzer: GL3 ADVO01
MCH 27.30 | | 27-31 pg
Ent:07/07-1420 autoins, Ver: 07/07-1522 KM8060
Method: Advia 2120 Analyzer: GL3 ADV01
MCHC 32.00 | 32-37 g/d1
Ent:07/07-1420 autoins, Ver: 07/07-1522 KM8060
Method: Advia 2120 Analyzer: GL3_ADV01
COMMENTS NP
Ent:07/07-1014 AutoDft, Ver: 07/07-1014 AutoDft

Method:




RUN DATE: 08/07/21 BBK/LAB SYSTEM PAGE 1
RUN TIME: 1615 LAB SPECIMEN INTERNAL INQUIRY
RUN USER: CS4477
PATIENT: BB DONOR 381287 ACCT #: Z23414586 LOC: U #:
AGE/SX: 58/M ROOM: REG: 01/10/08
REG DR: Unkown,U DOB: BED: DIS:
STATUS: BB DON TLOC:
SPEC#: 0707:LB00112R ORD FOR: 07/07/21-1014 STATUS: COMP REQ #: 19017781
COLL: 07/07/21-1014 SUBM DR: Unkown,U
RECV: 07/07/21-1014 PT AGE AT COLL: 58
ENTERED: 07/07/21-1015 ENT BY: LM4078 OTHR DR:
COLL BY: RCV BY: LM4078
LAST RPTD: - WKLD FN: (PRP070721) -
LAST ACT: 07/07/21-1521 BAR CD#: 423101. X
ORDERED:  FBC Post Post-Collection
COL CATEG:
ORD SITE: GBTO001 TRANSIT SITE:
RCV SITE: GBTO001
POINT OF TESTING
PERFORM SITE RCV_DEPT DATE-TIME USR AT SITE
GAL003 07/07/21-1420 GAL003 07/07/21-1420
Test Result Flag Reference
PLT 264.00 | 180-450 x10"3ul
Ent:07/07-1420 autoins, Ver: 07/07-1521 KM8060
Method: Advia 2120 Analyzer: GL3_ADV01
HGB 13.00 | 12.5-18.0 g/dl
Ent:07/07-1420 autoins, Ver: 07/07-1521 KM8060
Method: Advia 2120 Analyzer: GL3_ADV01
HCT 41.00 38-54 %
Ent:07/07-1420 autoins, Ver: 07/07-1521 KM8060
Method: Advia 2120 Analyzer: GL3_ADV01l
RBC 4.80 | 4.2-6.1 x10%3/ul
Ent:07/07-1420 autoins, Ver: 07/07-1521 KM8060
Method: Advia 2120 Analyzer: GL3_ADV01
WBC 5.18 | 4.0-12.6 x10%3/ul
Ent:07/07-1420 autoins, Ver: 07/07-1521 KM8060
Method: Advia 2120 Analyzer: GL3_ADV01
MCV 85.40 | 80-99 f1
Ent:07/07-1420 autoins, Ver: 07/07-1521 KM8060
Method: Advia 2120 Analyzer: GL3_ADV01
MCH 27.10 | 27-31 pg
Ent:07/07-1420 autoins, Ver: 07/07-1521 KM8060
Method: Advia 2120 Analyzer: GL3_ADV01
MCHC 31.70 i L | 32-37 g/d1
Ent:07/07-1521 KM8060, Ver: 07/07-1521 KM8060
Method: Advia 2120
COMMENTS NP
Ent:07/07-1015 AutoDft, Ver: 07/07-1015 AutoDft
Method:

*** End of Report **%*



Supplementary Information C: Osteogenic Experimental Design

Day 0
Alizarin Red Assay Alkaline Phosphatase Assay
Unstained Q Unstained Q O Q
Day 21/28
Alizarin Red Assay Alkaline Phosphatase Assay
Unstained :: Unstained : : :
Stained II Stained :: :: ::

Figure C1. Experimental culture plate setup for experimental days.

ASCs were seeded into 6 well plates at 5000 cells/cm?2. Day O represents non-induced samples on the day of osteogenic
induction (rest of induced wells). An unstained control was included in each assay to determine the amount of background
staining. For day 21/28 samples, a non-induced control as well as unstained controls were included for each of the assays.
The same experimental procedure was followed to process both the unstained and stained wells, with the only exception
being the exclusion of addition of Alizarin Red S or Alkaline phosphatase assay buffer in the respective unstained wells. PBS
instead of the staining/buffer solution was added to the unstained controls wells.



FBS

70-80% Day 0 Day 28
| confluency |
Expansion Count and Seed cells at Induce cells with Ol Terminate cells and
Immunophenotype 5000 cells/cm? medium perform osteogenic
assays
pHPL / PRP
70-80% Day 0 Day 21
| confluency |
Expansion Count and Seed cells at Induce cells with Ol Terminate cells and
Immunophenotype 5000 cells/cm? medium perform osteogenic
assays

Figure C2. Timeline of osteogenic induction.
A basic illustration of the steps followed during osteogenic differentiation of the primary ASC cultures. Cells supplemented

with FBS were investigated over a 28-day period while the pHPL and PRP supplemented cells were investigated over a 21-

day period. Ol; Osteogenic induction medium

70-80% Day 0 Day 21
| confluency N Days 0, 7, 14, 21 |
| | | | | ! |
Cells expanded and Induce cells with Ol Terminate cells
seeded at 5000 cells/cm? medium

Figure C3. RNA isolation strategy.
Cells were expanded and seeded at 5000 cells/cm2. Once cells reached between 70 — 80% confluency they were induced

with an osteogenic induction medium. Cells were terminated on days 0, 7, 14 and 21 for RNA extraction.



Supplementary Information D: ARS Standard Curve

An ARS standard curve was used to convert OD readings into ARS concentrations (mM). The
serial dilution ranged from 4 mM to 0.0625 mM ARS. The OD readings were read at 405 nm
and 650nm (Reference wavelength used as an internal reference where no signal should be
picked up). The average blank reading (reading of distilled water) was subtracted from all the
other readings. The adjusted OD results were converted into a concentration using the
formula y = 1.05119977x — 0.03407551; where y is equal to the OD reading and x is the
concentration of ARS Stain in mM. The linear correlation (R?) of the standard curve was

0.9997746 (Figure D1).

ARS Standard Curve (n=3)

Absorbancy (nm)

y = 1.05119977x — 0.03407551
R?=0.9997746

o 1 2
Concentration (mM)

Figure D1. ARS Standard Curve
Standard curve displaying the equation y = 1.05119977x — 0.03407551 used to calculate the concentration of ARS



Supplementary Information E: Protocol for obtaining cell counts with a well using
Image)

Images captured on the fluorescent microscope were saved as a .tiff files and were opened
and processed in Imagel (Version 2.1.0/1.53c; Laboratory for Optical and Computational
Instrumentation, University of Wisconsin, Wisconson, USA). The brightness and contrast of
the images was adjusted, but the images were not manipulated. The image was converted
into an 8-bit image and the threshold was adjusted to Black and White (“B&W”). The image
was converted into a mask using the binary option in ImageJ (Menu: Process > Binary >
Convert to Mask). Watershed was then applied to the image (Menu: Process > Binary >
Watershed) to separate out connected particles. The particles (individual nuclei) were then
analysed using the count function under the Analyse menu (Menu: Analyse > Analyse
particles). Everything less than 200-pixel units was excluded as this was seen as debris and
not cells. The number of cells were displayed. Cells close to each other were sometimes
identified (called) as a single cell. Therefore, images were also manually assessed to ensure
that the correct calls were made by the software and the necessary adjustments were made
when needed. The scale was calibrated by measuring the scale bar to determine the number
of pixels (indicated as the yellow line) and setting the known distance given on the scale bar
(e.g., 50um) and entering the correct units (um). The pixel aspect ratio is by default 1,
meaning that the height and width of individual pixels are equal. The area of the field of vision
is calculated using the formula A = length x breadth. The length and breadth of the field of
vison is given by the software once the distance in pixels, known distance and the correct

units are entered e.g., 642.59 x 480.56 um (Figure D1).



( ] @ Set Scale

Distance in pixels: 108
Known distance: 50

Pixel aspect ratio: 1.0

Unit of length: um

Click to Remove Scale
Global

Scale: 2.16 pixels/um

Help Cancel OK

642.59x480.56 pm




o Analyze Particles

Size (umA2): 200-Infinity
Pixel units
Circularity: 0.00-1.00

Show: | Outlines &
Display results Exclude on edges
Clear results Include holes
Summarize Record starts
Add to Manager In situ Show
Help Cancel OK
G. H
Count \ ;

d

PO

@

Figure E1. A summary of the steps followed to obtain an approximate cell count per well using ImageJ software.

A. The original image captured. B. The scale was calibrated by measuring the scale bar to determine the number of pixels,
setting the known distance and entering the correct units. These parameters were all used to calculate the area of the field
of vision displayed by the software in the top left-hand corner e.g., 642.59 x 480.56 um. C. The brightness of the images was
adjusted to improve the resolution of the nuclei. D. The image was converted to an 8-bit image. E. Threshold was adjusted
to “B&N”. F. The image was analysed to determine the number of nuclei per field of vision. G. The nuclei count as determined
by the Image) software. | & J. Images were manually assessed and incorrect calling of events (nuclei), such as the scale bar
counted as a nucleus (l) or nuclei in close proximity counted as a single event were corrected.



Supplementary Information F: Assessment of Osteogenic Differentiation

Culture Condition
FBS (Day 28) ‘ pHPL (Day 21) PRP (Day 21)
A311019 . '
-01A
A311019

-02T




A280621
-01R

A150221 [
-01A




A230221
-01A

Figure F1. Representative brightfield images of differentiated (induced) ASCs stained with Alizarin Red S.
ASCs were induced to undergo osteogenic differentiation for 21 days (pHPL and PRP) or 28 days (FBS). After the differentiation period cells were fixed with paraformaldehyde and stained with

ARS. Images taken at 5x magnification show a scale bar of 200 um and images takes at 20x magnification show a scale bar of 50 um. For FBS samples 4 biological repeats were used and for
pHPL and PRP samples 3 biological repeats were used. Where possible the same ASC culture was used but was not possible for all cultures thus the reason for open spaces.



Supplementary Information G: Minimum Information for Publication of Quantitative
Real-Time PCR Experiments

Bustin et al. 2009 describe a set of guidelines that should be used for qPCR experiments [77].
When these guidelines are followed, data can be considered reliable. This study aimed to
adhere to the MIQE guidelines as far as possible. All information labelled by the MIQE

guidelines as ‘essential’ has been included in this document.

Experimental Design

Please refer to section 2.7.-2.10.

Definition of control and experimental groups and the numbers in each group

Three ASC biological replicates were used for each experimental group, and each replicate
was run in triplicate for FBS and pHPL experiments. For PRP experiments, three ASC biological
replicates and well as three donor PRP biological replicates were used, and each replicate was
run in triplicate. For the controls, no induction medium was added, the cells were only
maintained in the respective CGM. For experimental groups, cells were exposed to induction

medium described in section 2.5.

Sample

Description

RNA was isolated at the 4 timepoints (day 0, 7, 14, 21) throughout the differentiation process
from both non-induced (control) and induced samples.

Microdissection or macrodissection

The samples were not subjected to micro- or macrodissection.

Processing

Please refer to section 2.8. —2..11.

If frozen -how and how quickly?



Please refer to section 2.8.

If fixed -how and how quickly?

Samples for RT-gPCR were not fixed.

Storage

RNA extraction was performed immediately after trypsinisation (0.25% Trypsin/EDTA). The
extracted RNA was then stored at -80°C until cDNA could be synthesised. cDNA was stored

at -20°C until it was used for RT-gPCR.

Nucleic Acid Extraction

Total RNA was isolated from samples as described in section 2.8.
DNAse or RNase treatment

Samples were not treated with DNase or RNase.

Contamination assessment

During the cDNA experiments, NRTs controls were generated. The reference gene TBP was
used in the RT-qPCR reaction mix to determine if there was any genomic DNA (gDNA)

contamination (Figure G1).
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Figure G1. Amplification Curves for respective NRT controls.

A-E show FBS, pHPL, PRP070721, PRP240821 and PRP260821 respectively, amplification curves using the TBP gene to detect
the presence of any gDNA using 2ng/ul of template. In some cases, there was amplification of NRT samples at 35 or more
cycles indicating small to negligible amount of gDNA contamination.



Little to no gDNA contamination was seen in the samples. Some gDNA contamination was
seen in FBS, pHPL and PRP070721 samples (Figure G1, B-C). In the instances where
amplification was seen, it was only seen in one of the three technical repeats and not across
all three repeats The amplification of the gDNA in these samples occurred at a Ct of 35 or

greater.

Nucleic acid quantification, purity, and integrity

Please see section 2.8.- 2.11 for sample preparation and instruments used to determine
guantity, purity, and integrity of samples. Table G1 summarizes to concentrations, purity and

integrity values for samples used in this study.



Table G1. Total RNA concentration, purity and integrity values for samples used in this study.

Culture

A150221-01A
A311019-01A
A311019-02T
A150221-01A
A150221-01A
A311019-01A
A311019-01A
A311019-02T
A311019-02T
A150221-01A
A150221-01A
A311019-01A
A311019-01A
A311019-02T
A311019-02T
A150221-01A
A150221-01A
A311019-01A
A311019-01A
A311019-02T

Timepoint

N N NN NN O o o

N N N NN PR R R R
[ A R N e R - N e S R

Non-induced(NI)
/Induced(l)

NI

NI

NI

NI

NI

NI

NI

NI

NI

NanoDrop® ND 1000 spectrophotometer

Concentration (ng/ul)

179.49
107.71
50.47

433.75
336.54
534.53
613.45
381.09
571.4

68.96

201.72
107.98
125.71
134.97
200.21
138.78
213.68
120.11
172.68
190.15

A260/280

FBS

2.06
2.04
2.05
1.94
1.86
1.63
1.65
1.87
1.7

2.06
1.93
1.99

2.04
2.06
2.04
2.06
211
2.05
2.06

A260/230

2.14
2.1

1.54
0.79
0.73
0.28
0.32
0.98
0.35
1.59
1.42
1.52
1.79
2.04
1.53
1.95
2.15
2.03
2.17
1.83

Tapestation ®2200

Concentration (ng/ul)

115

62.9
151
26.6
309
334
355
100
205

171

90.1

285/18S (Area)

2.2

0.4
0.2
0.3
3.1

2.6
2.9

3.1

RINe

10

9.5
9.5
9.3
9.6
9.8
9.6
9.9
9.8

9.9

10



A311019-02T

A311019-01A
A311019-02T
A280621-01R
A150221-01A
A150221-01A
A311019-01A
A311019-01A
A311019-02T
A311019-02T
A280621-01R
A280621-01R
A150221-01A
A150221-01A
A311019-01A
A311019-01A
A311019-02T
A311019-02T
A280621-01R
A280621-01R
A150221-01A
A150221-01A
A311019-01A
A311019-01A
A311019-02T

21

N N NN NN NN O o o

N NN NN R R R R R R R R
R T S B R B ~ N N B S S N R

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

205.19

72.46
35.44
176.73
40
95.07
98.91
11.29
64.25
14
65.8
239.02
64.6
34.69
12.11
141
18.89
8.73
119.78
476.59
33.04
253.83
65.68
35.9
47.95

2.06
pHPL

2.15
2.16
2.08
2.17
2.1

2.9

2.11
2.12
2.51
2.02
2.06
2.05
1.97
1.74
3.34
1.65
1.75
2.03
2.02
1.95
2.06
2.09
2.09
2.05

2.07

221
1.51
191
211
2.23
2.94
0.45
2.15
0.03
2.14
2.1

1.81
1.88
1.58
0.07
0.82
0.47
1.97
1.84
0.36
1.11
1.23
0.65
141

277

277

66.6
16.8

44.5

449

354
8.28
36.5
6.45
150
342

4.5
50.5

35

2.7
2.1

2.1

1.9

2.1

2.5
3.2

2.3

9.8

10

10

9.6

9.4

9.6

9.4

3.7*

9.9

9.8
9.8

2.7*
9.8



A311019-02T
A280621-01R
A280621-01R

A280621-01R
A311019-01A
A311019-02T
A280621-01R
A280621-01R
A311019-01A
A311019-01A
A311019-02T
A311019-02T
A280621-01R
A280621-01R
A311019-01A
A311019-01A
A311019-02T
A311019-02T
A280621-01R
A280621-01R
A311019-01A
A311019-01A
A311019-02T
A311019-02T

21
21
21

N NN NN N O o o

=
>

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

22.37
136.55
147.1

103,95
63.1
43.49
224.78
519.2
303.15
312.89
227.26
294.45
189.39
267.52
205.69
313.81
159.56
146.93
174.47
525.98
294.82
179.51
106.29
147.38

1.79
2.1
2.1
PRP070721
0.75
2.09
0.07
2.07
2.07
2.04
2.05
2.06
2.05
2
2.07
2.07
2.05
2.06
2.05
2.1
2.06
2.07
2.08
2.08
212
PRP240821

1.2
2.18
212

1.13
1.62
1.61
2.17
2.18
1.62
1.89
1.93
2.15
1.81
1.99
211
2.2

1.87
1.86
2.16
2.16
2.17
213
1.43
1.95

5.52

117

22

181

269

419
402

64.9
168

1.5

3.2

24

2.9

3.2

2.1
2.9

6.1*

10

10

9.7

9.9

9.8
9.4

9.5
9.5



A280621-01R
A311019-01A
A311019-02T
A280621-01R
A280621-01R
A311019-01A
A311019-01A
A311019-02T
A311019-02T
A280621-01R
A280621-01R
A311019-01A
A311019-01A
A311019-02T
A311019-02T
A280621-01R
A280621-01R
A311019-01A
A311019-01A
A311019-02T
A311019-02T

A280621-01R
A311019-01A
A311019-02T
A280621-01R

N NN NN N O o o

N N NN NN R R R R R R
R o S o S R S S N N S R S

N O o o

NI

NI

NI

NI

NI

NI

NI

NI

NI

NI

263.7
214.02
136.46
200.7
432.55
236.86
286.53
214.13
141.58
549.06
167.14
251.32
14.12
173.15
336.46
904.31
401.28
296.97
161
84.48
52.2

276.86
141.82
97.49
73.51

2.01
1.98
1.99
2.06
2.03
2.08
2.07
211
2.07
2.1

211
2.05
3.51
2.09
2.05
211
2.04
2.09
2.09
212
1.9

PRP260821

1.79
1.72
1.7

2.07

0.8

0.79
0.72
211
2.28
2.3

2.38
2.33
2.05
2.27
2.24
221
131
2.08
2.23
2.27

1.54
1.62
1.83
1.23

0.6

0.33
0.27
2.38

574
277
71

743
247

676

382
309

79.6

13.2
7.76
6.64
63.4

3.4

33

3.7
2.7

2.8

3.3
2.7

2.8

2.3
2.3
1.9
24

10
10
10

9.7
9.6

9.2

9.7
9.6

9.4

10
10
10
10



A280621-01R 7 | 182.11 211 242

A311019-01A 7 NI 96.45 2.1 2.03

A311019-01A 7 | 231.96 2.08 2.26 258 2.8 9.9
A311019-02T 7 NI 66.24 2.17 2.23

A311019-02T 7 | 196.17 2.08 2.18

A280621-01R 14 NI 167.33 212 2.28 161 2.2 9.3
A280621-01R 14 | 56.08 2.09 2.14

A311019-01A 14 NI 51.69 2.24 212

A311019-01A 14 | 23.98 2.25 1.24 374 2.3 9.4
A311019-02T 14 NI 64.4 2.2 2.09

A311019-02T 14 | 141.17 2.09 2

A280621-01R 21 NI 224.16 2.08 2.02

A280621-01R 21 | 229.64 2.08 2.04 121 3 9.5
A311019-01A 21 NI 52.65 1.92 0.82 25.4 2.1 9.8
A311019-01A 21 | 97.04 2.08 1.62

A311019-02T 21 NI 121.48 2.04 191 28.4 24 9.8
A311019-02T 21 | 157.83 2.04 1.92

*Any sample with a RIN value lower than 6.5, together with its counterpart (e.g. pHPL sample A311019-01A Day 14 | had a RINe value of 3.7 therefore this sample together with sample A311019-

01A Day 14 NI was excluded from downstream experiments).

Inhibition testing

No inhibition testing was performed.



Reverse Transcription

Please see section 2.9 for details regarding the synthesis of cDNA. To convert mRNA isolated
from cells to cDNA the SensiFastTM cDNA synthesis kit (Bioline, London, England) was used.
Information provided by the kit: “one unit catalyses the incorporation of 1 nmol of dTTP into
acid- soluble material in 10 min at 370C in 50nM Tris-HCL, pH8.6, 40nm KCl, ImM MnS04, 1
mM DTT, and 0.5 mM [3H]TTP, using 200 uM oligo(dT)12- 18-primed poly(A)n as template.”

cDNA quantification and purity

Please see sections 5.2.8, 5.2.9 and 5.2.10 regarding the synthesis of cDNA and the
determination of purity and integrity. The NanoDrop® ND 1000 spectrophotometer was used

to determine the concentration(ng/ul), A260/A280 ratio and A260/230 for cDNA.

Quantitation cycle (Cq) values with and without reverse transcriptase (RT)

NRTs were produced for 10% of samples. These samples were selected for at random. The
reference gene TBP was used for the detection of gDNA contamination using a template
concentration of 2ng/ul. The results obtained is summarised in Table G2, while the results are

visually represented in Figure G1.

Table G2. Cq values of NRT control sample.

Medium Culture Timepoint Non-induced(NI) Cq (Average of
Supplementation /Induced(l) three technical
repeates)

FBS A150221-01A 0 40
A311019-02T 0 ND
A311019-02T 21 | ND

pHPL A311019-01A 0 ND
A311019-01A 7 NI 40
A280621-01R 7 | 38.4

PRP070721 A280621-01R 0 36.01
A311019-01A 7 NI ND

A280621-01R 14 NI 40



PRP240821 A311019-02T 7 NI ND

A311019-02T 7 | ND
A280621-01R 14 NI ND
PRP260821 A280621-01R 7 | 40
A280621-01R 14 | ND
A311019-02T 14 | ND

Cg=Ct=Crossing point; ND= Not detected.

cDNA Storage

Once the mRNA was converted to cDNA, the cDNA was stored at -20°C until used in RT-qPCR

experiments.

gPCR target information

Please see section 2.10, Table 2 for the forward and reverse primer sequences for each gene

of interest.

In silico specificity screen and primer locations

The NCBI Primer BLAST® tool was used to determine the specificity of the primers. Results

from NCBI Primer BLAST® tool are displayed in Figure G2.

RUNX2

ALP

Sequence (5'->3") Length Tm GC% Self complementarity
Forward primer ACCCATATCAGAGTTCCAG 19 53.15 47.37 4.00
Reverse primer GACCGTCTAAAGAGCAAAC 19 53.78 47.37 5.00

Products on target templates
>NM_001015051.4 Homo sapiens RUNX family transcription factor 2 (RUNX2), transcript variant 2, mRNA

product length = 117

Forward primer 1 ACCCATATCAGAGTTCCAG 19
Template 4615 .c.cicceecccnrcccnnn 4633
Reverse primer 1 GACCGTCTAAAGAGCAAAC 19
Template 4731 ceccecreccccncccnns 4713
Sequence (5'->3") Length Tm GC% Self complementarity
Forward primer GCAACTCTATCTTTGGTCTG 20 53.73 45.00 3.00
Reverse primer GGTAGTTGTTGTGAGCATAG 20 53.75 45.00 2.00

Products on target templates
>XM_017000903.2 PREDICTED: Homo sapiens alkaline phosphatase, biomineralization associated (ALPL), transcript variant X1, mRNA

product length = 150

Forward primer 1 GCAACTCTATCTTTGGTCTG 20
Template 1019 ..cceeccccccccccnnns 1038
Reverse primer 1 GGTAGTTGTTGTGAGCATAG 20

Template 1168 .cccccecccccccccscnse 1149

Self 3'com
1.00
0.00

Self 3'com
1.00
0.00



Sequence (5'->3") Length Tm GC% Self complementarity Self 3' com
Forward primer ACCCTTCTTTCCTCTTCC 18 52.88 50.00 1.00 0.00
Reverse primer CCCACAGATTCCTCTTCT 18 52.67 50.00 3.00 0.00
Products on target templates
>NM_001199662.1 Homo sapiens PMF1-BGLAP readthrough (PMF1-BGLAP), transcript variant 2, mMRNA
2
(@]
o product length = 111
Forward primer 1 ACCCTTCTTTCCTCTTCC 18
Template 884 ....icccccccacanas 901
Reverse primer 1 CCCACAGATTCCTCTTCT 18
Template 994 ..iceccccccccccnee 977
Sequence (5'->3") Length Tm GC% Self complementarity Self 3' com
Forward primer CGTGGATCTCTCCGTAAT 18 53.11 50.00 4.00 2.00
Reverse primer TGGATCTGTTCTTGTGAATG 20 53.21 40.00 4.00 0.00
Products on target templates
N >NM_001354666.3 Homo sapiens peroxisome proliferator activated receptor gamma (PPARG), transcript variant 6, MRNA
o
E product length = 124
a Forward primer 1 CGTGGATCTCTCCGTAAT 18
Template 441 .iicccccccccccnnns 458
Reverse primer 1 TGGATCTGTTCTTGTGAATG 20
Template 564 ...iierrerneaneeeeas.. 545
Sequence (5'->3") Length Tm GC% Self complementarity Self 3'com
Forward primer ATCAACCACCATAAAGAGAAA 21 52.71 33.33 2.00 0.00
Reverse primer ACCTTCAGTCCAGGTCAA 18 54.82 50.00 5.00 0.00
Products on target templates
>NM_001442.3 Homo sapiens fatty acid binding protein 4 (FABP4), mMRNA
<
-
-2
< product length = 126
(' Forward primer 1 ATCAACCACCATAAAGAGAAA 21
Template 369 .iiiiiiiieneieeaneaaaa.. 389
Reverse primer 1 ACCTTCAGTCCAGGTCAA 18
Template 494 A....iiieieeaea.. 477
Sequence (5'->3") Length Tm GC% Self complementarity Self 3'com
Forward primer CCGAAACGCCGAATATAA 18 52.62 44.44 4.00 2.00
Reverse primer GGACTGTTCTTCACTCTTG 19 52.94 47.37 3.00 0.00
Products on target templates
>NM_001172085.2 Homo sapiens TATA-box binding protein (TBP), transcript variant 2, nRNA
[-%
o
[l product length = 130
Forward primer 1 CCGAAACGCCGAATATAA 18
Template 602 .....iiiiiennaaa.. 619
Reverse primer 1 GGACTGTTCTTCACTCTTG 19
Template 3 S Y b
Sequence (5'->3") Length Tm GC% Self complementarity Self 3' com
Forward primer GATCGCTCACACCAAATC 18 53.57 50.00 4.00 0.00
Reverse primer TCGTGATACCAAGAGTAGTAG 21 53.71 42.86 6.00 1.00
Products on target templates
>XM_047420289.1 PREDICTED: Homo sapiens glucuronidase beta (GUSB), transcript variant X6, mRNA
[+a]
(%]
= product length = 132
O Forward primer 1 GATCGCTCACACCAAATC 18
Template L Y 1Y
Reverse primer 1 TCGTGATACCAAGAGTAGTAG 21
Template 838 .ccccccccscecsccnncnnn 818
Sequence (5'->3') Length Tm GC% Self complementarity Self 3'com
Forward primer TGACATTGGGTAGCATTAAC 20 53.27 40.00 4.00 2.00
Reverse primer GCACCTGACAAATAGAAAGA 20 5§3.22 40.00 3.00 0.00
Products on target templates
N >XM_017013811.2 PREDICTED: Homo sapiens tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein zeta (YWHAZ), transcript variant X4, mRNA
<
I
; product length = 126
> Forward primer 1 TGACATTGGGTAGCATTAAC 20
Template 2613 ..iceeccecsvenccnces 2632
Reverse primer 1 GCACCTGACAAATAGAAAGA 20
Template 2738 ciiiiiiiiiiieeeeeae. 2719

Figure G2. In silico primer BLAST results.

The binding specificity of each primer was assessed using the NCBI Primer BLAST® tool.



Splice variants targeted
No splice variants were targeted.
Additional primer analysis

ALP

Table G3. Primer analysis of ALP primer used in the study.

Parameter Optimal criteria for primer design for SYBR Green
assay

Primer length 18 — 25 bases

PCR product size 100 - 150 bp

Melting temperature* 55°C-60°C
>5°C difference between forward and reverse

primer
GC content 40% - 60%
GC clamp More than 3 G’s or C’s should be avoided in the
last 5 bases at the 3’end of the primer
Hairpin formation 3’ end hairpin > -2kcal.mol!
Internal hairpin > -3kcal.mol!
Internal annealing < 4 bases
bases
Self dimer 3’ end hairpin > -5kcal.mol!
Internal hairpin > -6kcal.mol!
Cross dimer/ Hetro- 3’ end hairpin > -5kcal.mol!
dimer Internal hairpin > -6kcal.mol!
3’ end sequence 3’ end terminate with G or C
Cross homology Specifically binds to target of interest

Forward
primer

20

50.7

45

0.33

Yes
Yes

Reverse
primer
20

150
50.7

45

0.71

-3.14

-6.84

Yes
Yes

Accepted
Yes

Yes
No

Yes
Yes
Yes
Yes
Yes
No

Yes
Yes

Table adapted from DNAbiotec® (Pty) Ltd Essential gPCR™ Short Course notes (2019). Calculations were done using

OligoAnalyzer available on https://eu.idtdna.com/calc/analyzer.

Self-dimer:

Forward:
5 1 GC rwrﬂ(w laAvrCT 'lnr( r o
| || - s22

3' GTCTGGTTTCTATCTCAAC

Reverse:

5' GGTAGTTGTTGTGAGCATAG
| -

.

2y TACGAGTGTTGTTGATG



Cross dimer:

5'

GCAACTCTATCTTTGGTCTG

3' GATACGAGTGTTGTTGATGG

Osteocalcin (OCN)

Table G4. Primer analysis of OCN primer used in the study.

Parameter

Primer length
PCR product size
Melting temperature

GC content
GC clamp

Hairpin formation

Internal annealing
bases
Self dimer

Cross dimer/ Hetro-
dimer

3’ end sequence
Cross homology

Optimal criteria for primer design for SYBR Green
assay

18 — 25 bases

100 - 150 bp

55°C-60°C

>5°C difference between forward and reverse
primer

40% - 60%

More than 3 G’s or C’s should be avoided in the
last 5 bases at the 3’end of the primer

3’ end hairpin > -2kcal.mol!

Internal hairpin > -3kcal.mol!

< 4 bases

3’ end hairpin > -5kcal.mol!

Internal hairpin > -6kcal.mol!

3’ end hairpin > -5kcal.mol!

Internal hairpin > -6kcal.mol!

3’ end terminate with G or C
Specifically binds to target of interest

Forward Reverse
primer primer
18 18
111
51.1 50.8
50 50
3 2
- 0.44
- 3
- -3.17
-3.17
Yes No
Yes Yes

Accepted
Yes

Yes
No

Yes
Yes
Yes
Yes
Yes
Yes

No
Yes

Table adapted from DNAbiotec® (Pty) Ltd Essential gPCR™ Short Course notes (2019). Calculations were done using
OligoAnalyzer available on https://eu.idtdna.com/calc/analyzer.

Self-dimer:

Reverse:

5' CCCACAGATTCCTCTTCT

Zi- TCTTCTCCTTAGACACCC

Cross dimer:

23 ACCCTTCTTTCCTCTTCC

3' TCTTCTCCTTAGACACCC



23 OO O L b B b B O 02 L B
HE TCTTCTCCTTAGACACCC

RUNX2
Table G5. Primer analysis of RUNX2 primer used in the study.

Parameter Optimal criteria for primer design for SYBR Green = Forward
assay primer

Primer length 18 — 25 bases 19

PCR product size 100 - 150 bp

Melting temperature = 55°C-60°C 50.9
>5°C difference between forward and reverse
primer

GC content 40% - 60% 47.4

GC clamp More than 3 G’s or C’s should be avoided in the 3
last 5 bases at the 3’end of the primer

Hairpin formation 3’ end hairpin > -2kcal.mol! 1.93
Internal hairpin > -3kcal.mol!

Internal annealing < 4 bases 1

bases

Self dimer 3’ end hairpin > -5kcal.mol! -3.91
Internal hairpin > -6kcal.mol!

Cross dimer/ Hetro- 3’ end hairpin > -5kcal.mol!

dimer Internal hairpin > -6kcal.mol!

3’ end sequence 3’ end terminate with G or C Yes

Cross homology Specifically binds to target of interest Yes

Reverse
primer
19

117

50.9

47.4

0.82

-3.61

-3.29

Yes
Yes

Accepted
Yes

Yes
No

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Table adapted from DNAbiotec® (Pty) Ltd Essential gPCR™ Short Course notes (2019). Calculations were done using

OligoAnalyzer available on https://eu.idtdna.com/calc/analyzer.

Self-dimer:
Forward:
oy - ACCCATATCAGAGTTCCAG

: | || :
3' GACCTTGAGACTATACCCA
Reverse:
- GACCGTCTAAAGAGCAAAC
I
R o CGAGAAATCTGCCAG

Cross dimer:



5' ACCCATATCAGAGTTCCAG

3" CAAACGAGAAATCTGCCAG
PPARy
Table G6. Primer analysis of PPARy primer used in the study.

Parameter Optimal criteria for primer design for SYBR Green = Forward Reverse Accepted
assay primer primer

Primer length 18 — 25 bases 18 20 Yes

PCR product size 100 - 150 bp 124 Yes

Melting temperature = 55°C-60°C 50.9 50.1 No
>5°C difference between forward and reverse
primer

GC content 40% - 60% 50 40 Yes

GC clamp More than 3 G’s or C's should be avoided in the 1 2 Yes
last 5 bases at the 3’end of the primer

Hairpin formation 3’ end hairpin > -2kcal.mol! -0.63 0.25 Yes
Internal hairpin > -3kcal.mol!

Internal annealing < 4 bases 4 3 Yes

bases

Self dimer 3’ end hairpin > -5kcal.mol! -4.64 -4.62 Yes
Internal hairpin > -6kcal.mol!

Cross dimer/ Hetro- 3’ end hairpin > -5kcal.mol! -4.64 Yes

dimer Internal hairpin > -6kcal.mol!

3’ end sequence 3’ end terminate with G or C No Yes No

Cross homology Specifically binds to target of interest Yes Yes Yes

Table adapted from DNAbiotec® (Pty) Ltd Essential gPCR™ Short Course notes (2019). Calculations were done using
OligoAnalyzer available on https://eu.idtdna.com/calc/analyzer.

Self-dimer:

Forward:

- - CGTGGATCTCTCCGTAAT

3' TAATGCCTCTCTAGGTGC

Reverse:

o - TGCGATCTGTTCTTGTGAATG

| 1]
3" GTAAGTGTTCTTGTCTAGGT



Cross dimer:

5" CGTGGATCTCTCCGTAAT
: -k | ||
3' GTAAGTGTTCTTGTCTAGGT

FABP4

Table G7. Primer analysis of FABP4 primer used in the study.

Parameter Optimal criteria for primer design for SYBR Green = Forward Reverse Accepted
assay primer primer

Primer length 18 — 25 bases 21 18 Yes

PCR product size 100 - 150 bp 126 Yes

Melting temperature = 55°C-60°C 49.4 53 No
>5°C difference between forward and reverse
primer

GC content 40% - 60% 333 50 No

GC clamp More than 3 G’s or C’'s should be avoided in the 1 2 Yes
last 5 bases at the 3’end of the primer

Hairpin formation 3’ end hairpin > -2kcal.mol! -15.8 -0.51 Yes
Internal hairpin > -3kcal.mol!

Internal annealing < 4 bases 2 3 Yes

bases

Self dimer 3’ end hairpin > -5kcal.mol! -1.57 -6.01 Yes
Internal hairpin > -6kcal.mol!

Cross dimer/ Hetro- 3’ end hairpin > -5kcal.mol! -4.41 Yes

dimer Internal hairpin > -6kcal.mol!

3’ end sequence 3’ end terminate with G or C No No No

Cross homology Specifically binds to target of interest Yes Yes Yes

Table adapted from DNAbiotec® (Pty) Ltd Essential gPCR™ Short Course notes (2019). Calculations were done using
OligoAnalyzer available on https://eu.idtdna.com/calc/analyzer.

Self-dimer:

Forward:

S ATCAACCACCATAAAGAGAAA
| | =fe

3' AAAGAGAAATACCACCAACTA

Reverse:
51 ACCTTCAGTCCAGGTCAA
L iR Sszeie

3' AACTGGACCTGACTTCCA



Cross dimer:

5'" ATCAACCACCATAAAGAGAAA
S N - s

3' AACTGGACCTGACTTCCA

TBP

Table G8. Primer analysis of TBP primer used in the study.

Parameter Optimal criteria for primer design for SYBR Green
assay

Primer length 18 — 25 bases

PCR product size 100 - 150 bp

Melting temperature = 55°C- 60°C
>5°C difference between forward and reverse

primer
GC content 40% - 60%
GC clamp More than 3 G’s or C’'s should be avoided in the
last 5 bases at the 3’end of the primer
Hairpin formation 3’ end hairpin > -2kcal.mol!
Internal hairpin > -3kcal.mol!
Internal annealing < 4 bases
bases
Self dimer 3’ end hairpin > -5kcal.mol!
Internal hairpin > -6kcal.mol!
Cross dimer/ Hetro- 3’ end hairpin > -5kcal.mol!
dimer Internal hairpin > -6kcal.mol!
3’ end sequence 3’ end terminate with G or C
Cross homology Specifically binds to target of interest

Forward Reverse
primer primer
18 19
130

49.8 50.2
44.4 47.4
0 2
-0.46 0.3
2 2
-3.91 -1.95

-3.52
No Yes
Yes Yes

Accepted
Yes

Yes
No

Yes
Yes
Yes
Yes
Yes
Yes

No
Yes

Table adapted from DNAbiotec® (Pty) Ltd Essential gPCR™ Short Course notes (2019). Calculations were done using

OligoAnalyzer available on https://eu.idtdna.com/calc/analyzer.

Self-dimer:

Forward:

5' CCGAAACGCCGAATATAA
RN

CE AATATAAGCCGCAAAGCC
Reverse:
Sl GGACTGTTCTTCACTCTTG

3'" GTTCTCACTTCTTGTCAGG



Cross dimer:

57 CCGAAACGCCGAATATAA
]
20 EIMHCIHCACT I CIMHETIC AEE

GUSB
Table G9. Primer analysis of GUSB primer used in the study.
Parameter Optimal criteria for primer design for SYBR Green
assay
Primer length 18 — 25 bases
PCR product size 100 - 150 bp

Melting temperature = 55°C- 60°C
>5°C difference between forward and reverse

primer
GC content 40% - 60%
GC clamp More than 3 G’s or C’'s should be avoided in the
last 5 bases at the 3’end of the primer
Hairpin formation 3’ end hairpin > -2kcal.mol!
Internal hairpin > -3kcal.mol!
Internal annealing < 4 bases
bases
Self dimer 3’ end hairpin > -5kcal.mol!
Internal hairpin > -6kcal.mol!
Cross dimer/ Hetro- 3’ end hairpin > -5kcal.mol!
dimer Internal hairpin > -6kcal.mol!
3’ end sequence 3’ end terminate with G or C
Cross homology Specifically binds to target of interest

Forward Reverse
primer primer
18 21
132

51 50.5
50 42.9
1 2
0.88 -0.05
2 3
-4.62 -3.61

-4.87
Yes Yes
Yes Yes

Accepted
Yes

Yes
No

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Table adapted from DNAbiotec® (Pty) Ltd Essential gPCR™ Short Course notes (2019). Calculations were done using

OligoAnalyzer available on https://eu.idtdna.com/calc/analyzer.

Self-dimer:

Forward:

31 GATCGCTCACACCAAATC

|11
3' CTAAACCACACTCGCTAG

Reverse:

S TCGTGATACCAAGAGTAGTAG

N
3' GATGATGAGAACCATAGTGCT



Cross dimer:

5! GATCGCTCACACCAAATC

RN
3' GATGATGAGAACCATAGTGCT

YWHAZ

Table G10. Primer analysis of YWHAZ primer used in the study.

Parameter Optimal criteria for primer design for SYBR Green = Forward Reverse Accepted
assay primer primer

Primer length 18 — 25 bases 20 20 Yes

PCR product size 100 - 150 bp Yes

Melting temperature = 55°C- 60°C 50.2 50.1 No
>5°C difference between forward and reverse
primer

GC content 40% - 60% 40 40 Yes

GC clamp More than 3 G’s or C’'s should be avoided in the 1 1 Yes
last 5 bases at the 3’end of the primer

Hairpin formation 3’ end hairpin > -2kcal.mol! 0.14 0.92 Yes
Internal hairpin > -3kcal.mol!

Internal annealing < 4 bases 2 3 Yes

bases

Self dimer 3’ end hairpin > -5kcal.mol! -4.85 -3.14 Yes
Internal hairpin > -6kcal.mol!

Cross dimer/ Hetro- 3’ end hairpin > -5kcal.mol! -4.41 Yes

dimer Internal hairpin > -6kcal.mol!

3’ end sequence 3’ end terminate with G or C Yes Yes Yes

Cross homology Specifically binds to target of interest Yes Yes Yes

Table adapted from DNAbiotec® (Pty) Ltd Essential gPCR™ Short Course notes (2019). Calculations were done using
OligoAnalyzer available on https://eu.idtdna.com/calc/analyzer.

Self-dimer:

Forward:

5' TGACATTGGGTAGCATTAAC
NN

3 CAATTACGATGGGTTACAGT
Reverse:
5, GCACCTGACAAATAGAAAGA

N
3' AGAAAGATAAACAGTCCACG



Cross dimer:

5' TGACATTGGGTAGCATTAAC
|
3' AGAAAGATAAACAGTCCACG

gPCR Oligonucleotides

Primer sequences used in this study have been summarised in section 2.10, Table 2.
Location and identity of any locations

There were no modifications.

Manufacture of oligonucleotides

Integrated DNA Technologies (IDT; Coralville, IA, USA) manufactured all oligonucleotides used

in this study.

RT-qPCR protocol
The protocol used in this study is described in section 2.10.
Polymerase identity and concentration

The LightCycler® 480 SYBR Green | Master Mix was used in this study. The polymerase in the
master mix is FastStart™ Taq DNA polymerase (Roche, Basel, Switzerland), and the

concentration was not indicated.

Buffer/kit identity and manufacturer

The LightCycler® 480 SYBR Green | Master Mix (Roche, Basel, Switzerland; Catalogue number:
04887352001) was used.

Additives

No additives were used.



Manufacture of plates/tubes and catalogue numbers

LightCycler® 480 Multiwell Plate 96 white plates (Roche, Basel, Switzerland; Catalogue 17
number: 04729692001) were used.

Manufacturer of gPCR instrument

The LightCycler® 480 Il instrument was manufactured by Roche (Basel, Switzerland).

gPCR Validation
Specificity

The specificity of the primer binding to their targets was tested through the generation of
melt curves. Melt curves can be visualised in Figure G3.

Melting Peaks

RUNX2

40 45 50 55 60 65 70 75 &0 ES 90
Temperature [*C)

Melting Peaks

11.4704
10,4704
9.4704
8.4704
7.470H
B.470
5.4704
4.470H
3.470H
24704
1.4704
0.470+
-0.530H

ALP

-(d/dT) Fluorescence (465-510)

40 45 50 55 60 65 70 75 &0 ES 90
Temperature [*C)



OCN

PPARY

FABP4

TBP

GUSB

-(d/dT) Fluorescence (465-510) -(d/dT) Fluorescence (465-510) -(d/dT) Fluorescence (465-510)

-(d/dT) Fluorescence

-(d/dT) Fluorescence (465-510)

Melting Peaks

6.372]
5.772]
5172
4572
3.972
3.3724
2772
21729
1.572]
0.9724
0.372]
-0.2281
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Figure G3. Melt curves of primers used in the study.
Melt curves were used to analyse the specificity of each primer binding to their binding target sites.

No template controls

No template controls were included on every plate for every target- and reference gene
used in the study (Figure G4).
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Figure G4. Representative Amplification Curves for No Template Control.
No template controls were included on every plate and were run in triplicate.

If amplification was detected in more than two of the three technical repeats, the plate was

repeated.

Standard curves

Standard curves were run for all genes in the study to determine the efficiency of each primer
pair by subjecting samples to at least 5, 2-fold dilutions (in triplicate)(Table G11). The
efficiency was then used to calculate relative gene expression. Figure G6 depicts the standard
curves run in this study. Standards from standard curves was included on every plate and
those standards had to fall on the standard curve graphs for the plate to be acceptable

(Figure G7).



Table G11. Description of the serial dilutions made for the standard curves.
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Figure G5. Standard curves for each target- and reference gene used in the study.
Standard curves were run to determine the efficiency of each primer pair which was then used to calculate the relative gene

expression.
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Figure G6. Representative images of standards run on experimental plates plotted on original standard curves.
Standards from standard curve experiments were run on each experimental plated to show that the conditions are

comparable.



Evidence for limit of detection

Limit of detection was not performed.

If multiplex, efficiency and LOD for each assay
Multiplexing was not performed.

Data Analysis

gPCR analysis program

The LightCycler® Software (Version 1.5.1; Roche, Basel, Switzerland) was used to analyse data.

Quantitation cycle (Cq) method determination

The second derivative maximum method was used to determine the Cg-values (LightCycler®

Software and algorithms).

Outlier identification and disposition

No outliers identified.



Results of No Template Control (NTCs)

The Cg-values for the NTCs were ND (Not-detected). If at least two technical replicates amplified, the plate was re-run.

Justification of number and choice of reference genes

Three reference genes were used in this study: TBP, GUSB and YWHAZ. Reference genes were analysed in representative samples to determine
if their expression was up or downregulated (Table G12). There was a slight up-regulation of reference genes in Day 21 samples and thus

reference genes were ran at two time points (Day 7 and day 21, and the average Ct values were used for downstream analysis).

Table G12. Summary of Mean Cp for the 3 reference genes across multiple time points indicating suitability of reference genes

TBP (A) GUSB (B) YWAZ (C)
Sample number Sample name Condition Day NI MeanCp STD Cp MeanCp STD Cp MeanCp STD Cp ACt (A vs. B) ACt (A vs. C) ACt (B vs. C)
1 A150221-01A FBS 0 25.7301935 0.13321461 229911711 0.03694415 19.5133999 0.04046452 2.73902246 6.21679362 3.47777116
8  A311019-02T FBS 7 NI 26.1618342 0.20496412 22.7886815 0.14940181 20.6394519 0.8334067 3.37315264 5.5223823 2.14922966
9 A311019-02T FBS 7 1 24.7524797 0.52026347 21.2989017 0.28546395 19.5298356 0.87795414 3.45357796 5.22264403 1.76906606
14 = A311019-02T FBS 14 | NI 25.5428227 0.08383871 22.4163528 0.15774879 19.8025726 0.04947389 3.12646985 5.74025007 2.61378023
15 = A311019-02T FBS 14 | 25.2457346 0.5989449 22.5129817 0.0804652 19.1407104 0.41671256 2.73275289 6.10502411 3.37227122
16 = A150221-01A FBS 21 NI 25.4762427 0.25043689 23.6214432 0.06633348 19.2677901 0.35056378 1.85479948 6.20845255 4.35365307
17 = A150221-01A FBS 21 | 24.647768 0.26050731 22.7503425 0.13683559 19.0669968 0.11305974 1.89742553 5.5807712 3.68334568
66 = A280621-01R pHPL 0 24.9433464 0.7625542 21.8093377 0.06557392 18.6159384 0.18297832 3.13400869 6.32740795 3.19339927
67  A311019-01A pHPL 7 NI 27.3693712 0.70211425 25.7907888 0.06182261 22.0165805 0.67089676 1.57858245 5.35279074 3.77420828
72 A280621-01R pHPL 7 1 24.6398627 0.36116926 22.5519129 0.14659278 19.6811131 0.41730581 2.08794976 4.9587496 2.87079985

77  A280621-01R pHPL 14 NI 25.7202892 0.2364826 22.2404961 0.27713398 20.3478067 0.33956075 3.47979305 5.3724825 1.89268945
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Normalization method

Samples were first normalized to day 0 samples and then the induced samples were

normalised to non-induced samples using the comparative CT method (Section 2.10).

Number of biological repeats

Three ASC biological replicates were investigated. For PRP samples, three donors were also

investigated against three ASC biological replicates.

Number and stage (RT or gPCR) of technical repeats

Three technical repeats were included on the qPCR plate using cDNA form the same sample.
Repeatability (Intra assay variability)

A SD of < 1 between the technical replicates was considered repeatable.

Statistics

Please see section 2.11.



