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2, expressed ADIRF at a 0.88-fold and 0.97-
fold lower level than proximal IVD. However, 
distal IVD from animal 3 expressed ADIRF at 
a 1.10-fold higher level than proximal IVD. 
In regards to S100A2, distal IVD from an-
imals 1 and 2 expressed the gene at a 0.16-
fold and 0.97-fold lower level than proximal 
IVD. Lastly, distal IVD from animal 3 expres-
sed S100A2 at a 1.48-fold higher level than 
proximal IVD. All of the research questions 
could be answered during the project. Sub-
sequently, the outcome signifies the occur-
rence and activity of ADIRF and S100A2 du-
ring the gene expression analysis. Hence, 
the presents of ADIRF and S100A2 in RNA 
from bovine IVD is validated.
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Problem & Aim
The intervertebral disc (IVD) is known as 
the most extensive avascular tissue in the 
body consisting of 3 structures: the Annulus 
Fibrosus (AF), Nucleus Pulposus (NP), the 
cartilaginous endplate. Degeneration of the 
intervertebral disc (IVDD) and its medical 
repercussions remains an issue in today’s 
society. Recent experimental studies have 
explored various biological strategies to ad-
dress IVDD. However, a lack of knowledge of 
the cellular composition of the IVD hinders 
advances in regenerative therapies. To as-
sist in this matter, Calió et al. (2021) deter-
mined the cellular composition of the NP and 
AF. Five uniquely expressed genes that are 
exclusively expressed in cell cluster two out 
of the identified NP cells, were selected for 
validation through gene expression analysis 
using quantitative polymerase chain reaction 
(qPCR). This project aimed to design qPCR 
primers for the five uniquely expressed ge-

nes: SFRP5, ADIRF, S100A2, ACTG1 and 
TUBB. 

Methodology 
Firstly, the primers were designed to meet a 
certain list of requirements and then ana-
lysed for secondary structures. Thereafter, 
the primers were tested on RNA that had 
been extracted and reverse transcribed into 
complementary DNA. Specificity analysis via 
melt curve analysis and gel electrophoresis 
and efficiency analysis using a standard cur-
ve were used to validate the genes. Lastly, 
relative quantification was performed to de-
termine the difference in expression of the 
genes in distal IVD compared to proximal 
IVD.

Results
The outcome indicated that it was feasi-
ble to establish primers for SFRP5, ADIRF 
and S100A2 but not for ACTG1 and TUBB. 

During the qPCR SFRP5 amplified non-spe-
cific products and was disregarded as a 
non-working primer. The dilution series was 
only conducted with ADIRF and S100A2. 
The accepted range of qPCR efficiency is 
between 90-110%. The efficiency of ADIRF 
was determined to be 90.32%. This primer 
satisfied the requirement. S100A2, on the 
other hand, had an efficiency of 84.17% and 
hence failed to fulfil the requirement. Furt-
hermore, an R2 greater than 0.985 is accep-
table. ADIRF linearity was determined to be 
0.9489 and indicated that the replicates are 
non-reproducible. The condition was not met 
by this primer. S100A2, on the other hand, 
met the criteria with a linearity of 0.9988 
and indicated that the replicates were repro-
ducible. The final qPCR determined the diffe-
rence in expression of ADIRF and S100A2 
in distal IVD compared to proximal IVD 
through relative quantification. These results 
indicated that distal IVD from animals 1 and 


