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Abstract

Recent advancement of DNA/RNA sequencing technology/bioinformatic tools and establishment of various big
database combining Al algorithm has made the identification of the essential genes successful. However, the lack of
big data processing method and the new algorithm to provide the target cell-specificity need to be overcome. In this
study two approaches, Pearson Correlation and T-SNE adopting the calculation of gene similarity, were compared
with the current fold change method on the basis of naive T cell-specific surface marker genes (CD27, SELL, IL7R,
IL2RG, PTPRC). Among these three methods T-SNE method positioned all of naive T cell-specific genes in the
highest rank. Therefore, our results suggest that T-SNE using gene similarity calculation together with the selection of
the candidate genes encoding the proteins is the most effective strategy to identify the novel genes specific to the
target cells.
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Table 1. Pseudo code to calculate similarity

Input = Gene TPM, standard_gene, similarity

function Pearson_correlation(Input):
while i is less than number of gene:
while j is less than number of gene:
similarity(i,j) = Pearson(i,j)
end while
end while
end function

sort(similarity/standard_gene])
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Table 2. Pseudo code to reduce dimension

Input = Gene TPM, standard. gene, distance

function dimension_reduction(Inpug):
while i is less than number of gene:
while j is less than number of gene:
location(i, j) = T SNE(G, j)
end while
end while
end function

function euclidean_distance(location):
while i 1s less than number of gene:
while j is less than number of gene:
distance(i, j) = euclidean(i, j)
end while
end while
end function

sort(distance/standard,_gene])
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Fig. 2. Flow chart for identification of novel genes specific to target cells using new data processing and gene similarity
calculation
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Fig. 4. Differential expression hierarchy of five naive T cell-specific genes rank using fold change, pearson correlation or
T-SNE methods
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