Table 4: The primers sequence, sensitivity, accuracy, accuracy, cross reactivity, and reproducibility investigation results.
	[bookmark: _Hlk122638120][bookmark: OLE_LINK2]Gene, ()
	Primer
	Sequence (5’ ->3’)
	Product length
	Sensitivity
	Specificity
	Positive Likelihood Ratio
	Negative Likelihood Ratio
	Disease prevalence 
	Positive Predictive Value 
	Negative Predictive Value 
	Accuracy 
	95% CI
	[bookmark: OLE_LINK287]Reproducibility
	[bookmark: OLE_LINK288]Cross reactivity
	[bookmark: OLE_LINK26]LOD ± SD
	LOQ ± SD
	Inter-assay reproducibility

	Intra-assay repeatability


	ACTB
	F
	CCTCGCCTTTGCCGATCC
	73
	98.00%
	97.96%
	48.02
	0.02
	0.10%
	4.59%
	100.00%
	97.96%
	92.86% to 99.75%
	0.9757
	<0.0001
	28.76 ± 1.95
	26.75 ± 2.25
	2.046
	2.708

	
	R
	GAGCGCGGCGATATCATCA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GCCGCCAGCTCACCATGGA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BAG1
	F
	CCGTTCCTTGGATGGAGCCT
	115
	96.08%
	100.00%
	
	0.04
	0.10%
	100.00%
	100.00%
	100.00%
	
	0.5038
	<0.0001
	31.12 ± 2.29
	28.24 ± 1.83
	2.730
	1.319

	
	R
	TGGCTCTGGCCTGGTTTCAA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GCAAGGCTTCCTTGTCCCCAAGCA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	BCL2
	F
	AGTACCTGAACCGGCACCTG
	77
	98.08%
	98.00%
	49.04
	0.02
	0.10%
	4.68%
	100.00%
	98.00%
	93.04% to 99.75%
	0.5219
	<0.0001
	28.83 ± 1.84
	29.59 ± 1.71
	2.416
	1.282

	
	R
	GGGGCCGTACAGTTCCACAA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GGATAACGGAGGCTGGGATGCCT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CCNB1
	F
	TGACATGGTGCACTTTCCTCCT
	96
	98.08%
	98.00%
	49.04
	0.02
	0.10%
	4.68%
	100.00%
	98.00%
	93.21% to 99.73%
	0.1394
	<0.0001
	29.7 ± 1.5
	32.71 ± 1.71
	2.341
	1.235

	
	R
	TGTAGAGTTGGTGTCCATTCACC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	TGCAGCAGGAGCTTTTTGCTTAGCAC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CD68
	F
	GCAGGGTTGAGCAACTGGTG
	114
	96.61%
	98.44%
	61.83
	0.03
	0.10%
	5.83%
	100.00%
	98.44%
	94.34% to 99.82%
	0.3731
	<0.0001
	27.64 ± 1.96
	26.69 ± 2.25
	3.131
	2.706

	
	R
	TGCTCTCTGCCAGTAGCCCC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	TGCTTTTCTCGGGGGCCCTGC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CTSL2
	F
	TGCACCCACCCTTAAGTGGAA
	86
	98.57%
	98.39%
	61.11
	0.01
	0.10%
	5.76%
	100.00%
	98.39%
	94.48% to 99.78%
	0.4487
	<0.0001
	29.91 ± 1.62
	29.12 ± 1.31
	3.878
	[bookmark: OLE_LINK19]2.203

	
	R
	AACAGCGGAGGCTATTCCCA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	TCGCTCGTCCTGGCTGCCTT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ERBB2
	F
	AGGGTTAAGGGAAGGCGGAC
	117
	98.65%
	99.09%
	108.51
	0.01
	0.10%
	9.80%
	100.00%
	99.09%
	96.41% to 99.92%
	0.2773
	<0.0001
	30.01 ± 0.69
	33.83 ± 2.84
	2.772
	1.529

	
	R
	CGCATGGGGAAGCAATCACC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	AGTCGCAATTGAAGTACCACCTCCCG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ESR1
	F
	CGTCGCCTCTAACCTCGGG
	119
	99.32%
	99.35%
	152.95
	0.01
	0.10%
	13.28%
	100.00%
	99.35%
	97.64% to 99.92%
	0.5969
	<0.0001
	26.97 ± 2.12
	32.58 ± 2.11
	2.782
	1.808

	
	R
	GGGTCATGGTCATGGTCCGT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	TTTTCCAGGTGGCCCGCCGG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GRB7
	F
	CTCCCTCCCTGAAGACGTGG
	94
	99.08%
	97.96%
	48.55
	0.01
	0.10%
	4.63%
	100.00%
	97.96%
	94.98% to 99.42%
	0.2773
	<0.0001
	30.04 ± 1.12
	29.7 ± 0.87
	2.568
	1.643

	
	R
	GCGAGAGAGGGGCTTAACGG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	CCAGCCGGGTGTCCTGACGC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GSTM1
	F
	CCTGCTCGGTTTAGGCCTGT
	116
	98.92%
	97.75%
	44.02
	0.01
	0.10%
	4.22%
	100.00%
	97.75%
	94.40% to 99.37%
	0.9833
	<0.0001
	28.76 ± 1.44
	32.93 ± 1.24
	2.414
	1.254

	
	R
	TGTATTCCAGGAGCAGGCGG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	CTGGGACATCCGCGGGCTGG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GUSB
	F
	ATGCCATCGTGTGGGTGAAT
	88
	98.62%
	98.30%
	57.86
	0.01
	0.10%
	5.47%
	100.00%
	98.30%
	96.20% to 99.41%
	0.4588
	<0.0001
	27.11 ± 3.15
	27.6 ± 1.71
	1.312
	1.436

	
	R
	TGGACCAGGTTGCTGATGTC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GGGGGCTACCTCCCCTTCGA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	KI67
	F
	CTGACCCTGATGAGAGTGAGGG
	111
	0.9946
	0.9846
	64.65
	0.01
	0.10%
	6.08%
	100.00%
	98.46%
	96.65% to 99.44%
	0.2522
	<0.0001
	28.99 ± 0.86
	29.01 ± 2.66
	1.401
	2.619

	
	R
	TGAGAGGCGTATTAGGAGGCA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GGCGTGTGTCCTTTGGTGGGCA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mmp11
	F
	ATCCGAGGCGAGCTCTTTTT
	91
	0.9897
	0.9775
	44.04
	0.01
	0.10%
	4.22%
	100.00%
	97.75%
	94.45% to 99.36%
	0.3111
	<0.0001
	26.89 ± 2.13
	25.02 ± 2.24
	0.611
	2.180

	
	R
	GAGAGGCCAATGCTGGGTAG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	TTTGTGTGGCGCCTCCGTGG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MYBL2
	F
	TCAGATGTGCCGGAGCAGAG
	75
	0.9862
	0.976
	41.09
	0.01
	0.10%
	3.95%
	100.00%
	97.60%
	94.99% to 99.07%
	0.9962
	<0.0001
	26.64 ± 1.77
	28.62 ± 1.6
	2.181
	2.658

	
	R
	TTGCTGGTCAGTGCGGTTCT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GCAAGTGCAAGGTCAAATGGACCCA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PGR
	F
	CGTGTGGGTGGCATTCTCAA
	97
	0.9925
	0.9851
	66.49
	0.01
	0.10%
	6.24%
	100.00%
	98.51%
	96.94% to 99.40%
	0.3136
	<0.0001
	29.66 ± 1.93
	26.11 ± 2.07
	1.525
	0.789

	
	R
	[bookmark: RANGE!C46]CAGATCCCAGTAGTGCGGGAG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	TCTACAACCCGAGGCGGCTAGTG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	RPLP0
	F
	CGTCCTCGTGGAAGTGACAT
	100
	0.9828
	0.9754
	39.97
	0.02
	0.10%
	3.85%
	100.00%
	97.54%
	94.68% to 99.11%
	0.9586
	<0.0001
	28.13 ± 1.71
	24.25 ± 1.82
	1.927
	2.550

	
	R
	TAGTTGGACTTCCAGGTCGC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	CGCCGTGATGCCCAGGGAAG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SCUBE2
	F
	GATGGCTTTGCACCTTGCCA
	81
	0.9942
	0.9877
	80.53
	0.01
	0.10%
	7.46%
	100.00%
	98.77%
	96.91% to 99.65%
	0.2947
	<0.0001
	28.75 ± 2.25
	32.15 ± 2.67
	2.010
	1.036

	
	R
	TCCACAGGGGAAGCAGGAAG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	TGCCCTGGGCACGTTCCAGC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	STK15
	F
	GGGGGATATCTCAGTGGCGG
	84
	0.9894
	0.9778
	44.52
	0.01
	0.10%
	4.27%
	100.00%
	97.78%
	94.46% to 99.38%
	0.7341
	<0.0001
	29.9 ± 0.8
	32.55 ± 1.99
	2.146
	1.966

	
	R
	AACCGACAGGGGACTTGACG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GACAAGGGGCGGCTGGTCGG
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Survivin
	F
	CCCACTGAGAACGAGCCAGA
	91
	0.9894
	0.956
	22.51
	0.01
	0.10%
	2.20%
	100.00%
	95.61%
	91.57% to 98.07%
	0.1847
	<0.0001
	27.12 ± 2.03
	26.41 ± 1.97
	0.164
	0.361

	
	R
	TCCTTTGCATGGGGTCGTCA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GGAGCTGGAAGGCTGGGAGCC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TFRC
	F
	GCCATCCCCTCAGAGCGTC
	70
	0.9888
	0.9583
	23.73
	0.01
	0.10%
	2.32%
	100.00%
	95.84%
	91.86% to 98.22%
	0.4546
	<0.0001
	27.01 ± 1.14
	28.1 ± 2.53
	3.308
	1.625

	
	R
	CACAGAAGAACACTAGCGCGT
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	TATCGGGTGGCGGCTCGGGA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	GAPDH
	F
	GTGACTAACCCTGCGCTCCT
	73
	0.9939
	0.9883
	84.98
	0.01
	0.10%
	7.84%
	100.00%
	98.83%
	97.01% to 99.69%
	0.0727
	<0.0001
	30.15 ± 0.96
	32.95 ± 2.11
	2.243
	0.630

	
	R
	CTAGCCTCGCTCCACCTGAC
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	P
	GAGTCGCGTGTGGCGGGGAA
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




