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Supplementary Fig. 1 | Peptide F35 and the serum-#1 pair showed SI by two repeated screening experiments.
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Supplementary Fig. 2 | Peptide H35 and the 133 NDV vaccinated latitudinal serum samples showed similar response results by two repeated screening experiments. The blue dots indicated the serum samples responsive in both repeat experiments. The green dots indicated the serum samples responsive in neither repeat experiments. The orange dots and the red dots represented the serum samples uniquely responsive in repeat 1 and repeat 2, respectively.
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Supplementary Fig. 3 | Increasing the size of a serum sample pool can reduce and even remove the negative impacts caused by NRI and NSI to the response rate (RR). We show here two additional examples of re-sampling as in Fig. 1. In-house scripts were used to re-sample (randomly) differently sized serum sample pools. When the size of a serum sample pool increased from 10 to 50, and finally to 100, the Spearman's rank correlation coefficient (r) for RRs of two repeated experiments also increased from ~0.75 to 0.9, and finally to ~0.95. N is the number of NDV vaccinated serum samples.
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Supplementary Fig. 4 | The counts of internal cross interactions for each of the 16 anti-(N protein) mAbs screened against Microarray-2. The counts varied from one (mAbNP8 and mAbNP9) to 24 (mAbNP11). Only the values of SNR ≥ 2 were showed in the figure.
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Supplementary Fig. 5 | P-S39 was used as a discrete ELISA probe to set a cutoff value. In each cohort, 20 serum samples each from the 100 positive and 104 negative serum samples of discovery group were randomly re-sampled.
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Supplementary Fig. 6 | P-N22 was used as a discrete ELISA probe to set a cutoff value. In each cohort, 20 serum samples each from the 100 positive and 104 negative serum samples of discovery group were randomly re-sampled.
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Supplementary Fig. 7 | A receiver-operating-characteristic (ROC) curve of PPHMCOVID-19. When any probe of PPHMCOVID-19 is assigned a response of 1, and no response is assigned a value of 0, DMI is the sum of all probe assignments. From upper right to lower left, DMI increases. The AUC value indicates excellent PPHM performance.


Supplementary Table 3 | The rate (number) of each probe at different range of SNR for the 104 negative serum samples from heathy control individuals in discovery group.
	Probe
	SNR < 2
	2 ≤ SNR < 20
	SNR ≥ 20

	N Protein
	40.4% (42)
	35.6% (37)
	24.0% (25)

	P-S39
	37.5% (39)
	46.2% (48)
	16.3% (17)

	P-S95
	40.4% (42)
	44.2% (46)
	15.4% (16)

	P-S37
	44.2% (46)
	44.2% (46)
	11.5% (12)

	P-N15
	34.6% (36)
	51.9% (54)
	13.5% (14)

	P-S21
	48.1% (50)
	49.0% (51)
	2.9% (3)





Supplementary Table 4 | The RR differences between positive and negative serum samples (ΔRR). The peptides are arranged in descending order according to ΔRR value. The peptides with gray background indicated ΔRR < 20%.
	Probe
	RRPos
	RRNeg
	ΔRR

	S115
	0.76
	0.01 
	0.75 

	S64
	0.75
	0.03 
	0.72 

	S82
	0.68
	0.03 
	0.65 

	N16
	0.62
	0.02 
	0.60 

	M1
	0.57
	0.00 
	0.57 

	S104
	0.57
	0.05 
	0.52 

	S31
	0.63
	0.12 
	0.51 

	N24
	0.49
	0.01 
	0.48 

	S56
	0.44
	0.00 
	0.44 

	S15
	0.49
	0.07 
	0.42 

	S58
	0.42
	0.00 
	0.42 

	N15
	0.59
	0.17 
	0.42 

	N40
	0.33
	0.00 
	0.33 

	S69
	0.37
	0.05 
	0.32 

	N38
	0.31
	0.00 
	0.31 

	N25
	0.31
	0.03 
	0.28 

	N39
	0.28
	0.00 
	0.28 

	N17
	0.29
	0.02 
	0.27 

	N37
	0.27
	0.00 
	0.27 

	N26
	0.25
	0.01 
	0.24 

	E6
	0.25
	0.03 
	0.22 

	N10
	0.22
	0.00 
	0.22 

	M17
	0.2
	0.01 
	0.19 

	S78
	0.19
	0.00 
	0.19 

	S102
	0.22
	0.04 
	0.18 

	S83
	0.19
	0.03 
	0.16 

	N22
	0.16
	0.00 
	0.16 

	N36
	0.15
	0.00 
	0.15 

	S44
	0.22
	0.12 
	0.10 

	S21
	0.25
	0.16 
	0.09 

	S111
	0.06
	0.00 
	0.06 

	S37
	0.2
	0.17 
	0.03 

	S95
	0.17
	0.19 
	-0.02 

	S39
	0.08
	0.26 
	-0.18 





Supplementary Table 5 | 36 possible combinations for DMI = 2 in 104 negative serum samples and 100 positive serum samples of discovery group.
	Combinations
	Response in Negative Sera
	Response in Positive Sera

	
	Counts
	rate
	Counts
	rate

	S15, S64
	2
	0.02
	47
	0.47

	S15, S82
	0
	0
	32
	0.32

	S15, S104
	1
	0.01
	41
	0.41

	S15, S115
	0
	0
	36
	0.36

	S15, M1
	0
	0
	28
	0.28

	S15, N16
	0
	0
	37
	0.37

	S15, N24
	0
	0
	29
	0.29

	S15, RBD
	0
	0
	40
	0.4

	S64, S82
	0
	0
	51
	0.51

	S64, S104
	0
	0
	52
	0.52

	S64, S115
	0
	0
	57
	0.57

	S64, M1
	0
	0
	39
	0.39

	S64, N16
	0
	0
	50
	0.5

	S64, N24
	0
	0
	38
	0.38

	S64, RBD
	0
	0
	66
	0.66

	S82, S104
	0
	0
	39
	0.39

	S82, S115
	0
	0
	56
	0.56

	S82, M1
	0
	0
	45
	0.45

	S82, N16
	1
	0.01
	43
	0.43

	S82, N24
	0
	0
	35
	0.35

	S82, RBD
	0
	0
	65
	0.65

	S104, S115
	0
	0
	45
	0.45

	S104, M1
	0
	0
	33
	0.33

	S104, N16
	0
	0
	38
	0.38

	S104, N24
	0
	0
	30
	0.3

	S104, RBD
	0
	0
	48
	0.48

	S115, M1
	0
	0
	49
	0.49

	S115, N16
	0
	0
	50
	0.5

	S115, N24
	0
	0
	43
	0.43

	S115, RBD
	0
	0
	74
	0.74

	M1, N16
	0
	0
	38
	0.38

	M1, N24
	0
	0
	30
	0.3

	M1, RBD
	0
	0
	57
	0.57

	N16, N24
	0
	0
	35
	0.35

	N16, RBD
	0
	0
	57
	0.57

	N24, RBD
	0
	0
	49
	0.49

	Total
	4
	0.04
	100
	1.00






Supplementary Table 6 | Baseline characteristics of patients from the cross-sectional study.
	Number (%)
	All
	Asymptomatic
	Moderate
	Severe/critical
	P value

	
	397
	41(10.33%)
	326(82.12%)
	30(7.56%)
	

	Age
	57.67±17.01
	56.49±22.68
	57.34±16.25
	63.00±15.72
	0.287

	Gender
	
	
	
	
	

	Female
	219(55.2%)
	26(63.4%)
	173(53.1%)
	20(66.7%)
	0.191

	Male
	178(44.8%)
	15(36.6%)
	153(46.9%)
	10(33.3%)
	

	Comorbidities
	
	
	
	
	

	Hypertension
	140(35.3%)
	15(36.6%)
	118(36.2%)
	7(23.3%)
	0.363

	Cardiovascular disease
	54(13.6%)
	6(14.6%)
	45(13.8%)
	3(10.0%)
	0.827

	Diabetes
	67(16.9%)
	11(26.8%)
	50(15.3%)
	6(20.0%)
	0.161

	[bookmark: OLE_LINK1]hyperlipemia
	16(4.0%)
	2(4.9%)
	12(3.7%)
	2(6.7%)
	0.698

	Chronic Gastritis
	41(10.3%)
	0(0.0%)
	34(10.4%)
	7(23.3%)
	0.006*

	[bookmark: OLE_LINK2]Malignancy
	23(5.8%)
	3(7.3%)
	15(4.6%)
	516.7%)
	0.023*

	COPD
	26(6.5%)
	2(4.9%)
	22(6.7%)
	2(6.7%)
	0.901

	[bookmark: OLE_LINK3]Chronic kidney disease
	11(2.8%)
	3(7.3%)
	7(2.1%)
	1(3.3%)
	0.161

	Chronic liver disease
	20(5.0%)
	1(2.4%)
	17(5.2%)
	2(6.7%)
	0.682

	Signs and symptoms
	
	
	
	
	

	Fever
	230(57.9%)
	1(2.4%)
	207(63.5%)
	22(73.3%)
	[bookmark: OLE_LINK4]<0.001*

	Fatigue
	176(44.3%)
	0(0.0%)
	159(48.8%)
	17(56.7%)
	<0.001*

	Dry cough
	217(54.7%)
	0(0.0%)
	195(59.8%)
	22(73.3%)
	<0.001*

	Anorexia
	110(27.7%)
	0(0.0%)
	98(30.1%)
	12(40.0%)
	<0.001

	Diarrhea
	36(9.1%)
	0(0.0%)
	36(11.0%)
	0(0.0%)
	0.013*

	Pharyngalgia
	19(4.8%)
	0(0.0%)
	17(5.2%)
	2(6.7%)
	0.297

	Palpitation
	19(4.8%)
	0(0.0%)
	17(5.2%)
	2(6.7%)
	0.297

	Chest stuffiness
	79(19.9%)
	0(0.0%)
	72(22.1%)
	7(23.3%)
	0.003*

	[bookmark: OLE_LINK5]Onset of symptom
	16.78±3.97
	5.17±8.51
	18.77±14.07
	12.20±9.30
	<0.001*

	Hospital stays
	23.40±14.35
	21.22±13.96
	22.85±3.62
	33.80±17.86
	0.002*


The chi-squared test was used to compare qualitative data and the Kruskal–Wallis H test was used for comparison continuous data between multiple groups. Fisher’s exact test was used to compare “Moderate” and “Severe/critical” which the quantity less than 5.


Supplementary Table 7 | Response rate of three groups of sera.
	Probe
	Response type

	
	80 negative sera
	34 positive sera
	483 positive sera

	
	RI
	NRI
	No response
	RI
	NRI
	No response
	RI
	NRI
	No response

	P-S15
	0.04 
	0.10 
	0.86 
	0.15
	0.44
	0.41
	0.22
	0.34
	0.45

	P-S64
	0.00 
	0.14 
	0.86 
	0.21
	0.47
	0.32
	0.27
	0.45
	0.28

	P-S82
	0.01 
	0.09 
	0.90 
	0.41
	0.15
	0.44
	0.51
	0.17
	0.32

	P-S104
	0.00 
	0.21 
	0.79 
	0.09
	0.47
	0.44
	0.24
	0.34
	0.42

	P-S115
	0.00 
	0.00 
	1.00 
	0.38
	0.38
	0.24
	0.57
	0.17
	0.26

	P-M1
	0.00 
	0.01 
	0.99 
	0.32
	0.21
	0.47
	0.36
	0.17
	0.47

	P-N16
	0.00 
	0.12 
	0.88 
	0.32
	0.24
	0.44
	0.38
	0.17
	0.44

	P-N24
	0.00 
	0.28 
	0.72 
	0.35
	0.24
	0.41
	0.37
	0.21
	0.41

	Total
	0.01 
	0.12 
	0.87 
	0.28 
	0.32
	0.40 
	0.35
	0.25
	0.40 

	RBD
	0.00 
	0.00 
	1.00 
	0.74
	0.03
	0.24
	0.8
	0.04
	0.16




Supplementary Table 8 | 9 patients whose twice diagnostic results are inconsistent due to NRI.
	Patient ID
	Clinical
classification
	sampling time
(dpo)
	DMI of Rep
1            2
	PCR
	First PCR negative (dpo)
	IgMb
	IgG
	IgA

	1
	moderate
	7
	2
	1
	+
	18
	10.65
	14.99
	13.72

	2
	moderate
	25
	1
	5
	+
	25
	0.18
	0.39
	1.19

	3
	moderate
	12
	3
	0
	-
	N/A
	0.04
	0.21
	0.25

	4
	moderate
	31
	2
	1
	-
	N/A
	7.32
	22.88
	7.43

	5
	moderate
	9
	3
	1
	+
	30
	16.94
	1.68
	5.89

	6
	asymptomatica
	4
	2
	1
	+
	21
	3.11
	5.9
	7.55

	7
	asymptomatic
	5
	2
	1
	+
	5
	0.06
	0.18
	0.3

	8
	asymptomatic
	4
	1
	3
	+
	4
	0.03
	0.28
	0.36

	9
	asymptomatic
	1
	2
	0
	-
	N/A
	0.07
	0.58
	0.12

	aasymptomatic: since the 1 dpo of an asymptomatic patient was the time of first positive PCR test result, asymptomatic patient may have a late dpi even for early dpo.
bIgM: the relative luminescence value (RLV) greater than or equal to 1.0 is positive for specific IgM, IgG and IgA by single probe chemiluminescence assay (CLIA).
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