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Figure S1: S and N proteins sequences and their predicted tryptic peptides

S protein
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSN

VIWFHAIHVSGTNGTKREFDNPVLPENDGVYFASTEKSNIIRGWIFGTTLDSKTOSLLIVNN

ATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQ
GNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPOGFSALEPLVDLPIGINITRFQTLLAL
HRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKS
FTVEKGIYQTSNFRVQPTESIVRFPNITNLCPFGEFNATRFASVYAWNRKRISNCVADYSV

LYNSASFSTFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDD

FTGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGENCF

PLOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVRNKCVNENFNGLTGTGV
LTESNKKFLPFQQFGRDIADTTDAVRDPOQTLEILDITPCSEFGGVSVITPGTNTSNQVAVLY

ODVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICAS
YOTQTNSPRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTITEILPVSMTKT
SVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKOIYKTPPIK
DFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKEFEN

GLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQOQMAYRFNGIGVTQNVLY
ENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNQONAQALNTLVKQLSSNFGAISSVLN

DILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKR

VDFCGKGYHLMSFPQOSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVEFVSNGT

HWEVTQRNFYEPQITITTDNTEFVSGNCDVVIGIVNNTVYDPLOPELDSFKEELDKYFKNHTS
PDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGEFIA

GLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT

Sl



N protein
MSDNGPQNQRNAPRITFGGPSDSTGSNQNGERSGARSKQRRPQOGLPNNTASWFTALTQHGK

EDLKFPRGQGVPINTNSSPDDQIGYYRRATRRIRGGDGKMKDLSPRWYFYYLGTGPEAGLP
YGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLOLPOQGTTLPKGFYAEGSRGGSQAS

SRSSSRSRNSSRNSTPGSSRGTSPARMAGNGGDAALALLLLDRLNQLESKMSGKGQQQOQGQ

TVTKKSAAEASKKPROKRTATKAYNVTQAFGRRGPEQTOGNFGDQOELIRQGTDYKHWPQIA

QFAPSASAFFGMSRIGMEVTPSGTWLTYTGAIKLDDKDPNFKDQVILLNKHIDAYKTFPPT

EPKKDKKKKADETQALPQROKKQQTVTLLPAADLDDFSKQLQQSMSSADSTQA

Figure S1: The predicted peptides following tryptic digest presented on top of the parental spike protein
(A) and nucleocapsid protein (B). All peptide sequences are shown in bold and are underlined; highlighted
in yellow are peptides specific to SARS-CoV-2 or SARS. Cleavage sites are highlighted in blue. Proteins
sequence origins: GenPept QHD43416 and GenBank accession YP_009724397.2, for S and N proteins,
respectively (see materials and methods, section 3.2).

Figure S2: SARS-CoV-2 kinetic profile
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Figure S2: Kinetic profiles for tryptic digest of SARS-CoV-2 of a representative marker for S protein and
N protein (peptides number 6 and 3, respectively). In each profile, each point represents the intensity
at a specific time point.
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Figure S3: LC-MS/MS chromatogram and spectrum of a representative marker
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Figure S3: Identification of SARS-COV-2 representative marker, derived from N protein
(AYNVTQAFGR). For SARS-CoV-2 identification will be required a specific marker with proper
chromatographic retention time, accurate masses (< 2ppm) and at list two MS/MS fragments. (A) Extracted
ion chromatogram (EIC) of m/z 563.7856 from full scan LC-MS run of SARS-CoV-2 after precipitation
(1e6 PFU/ml-left and 1e4 PFU/mI-right). (B) Mass spectrum of the expected chromatographic peak (mass
accuracy< 2ppm. 1e6 PFU/ml-left and 1e4 PFU/ml-right). (C) MS/MS spectrum of m/z 563.7856 (7
identified fragments in 1e6 PFU/mI- left, 4 identified fragments in 1e4 PFU/mI- right).
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Table S1: LC-MS analysis of N protein markers

Peptide | Tryptic peptide | Molecular | Retention Purified N protein Cell-cultured SARS-CoV-2

No. ion time Signal | Precision | Linearity | Signal | Precision | Linearity
(Multiple | (min) | Intemsity (%) Intensity | (%) | (PFU/ml)
charge)

T | GQQQQGQIVIK | 6015098 13 18e6 5] Toppb- | 3.1ed 5 10°-10° 10°-10°
MEIH)2 10ppm

2 ADETQALPQR | 36478383 13 17e6 13 Topph- | 4.0ed ) 10-10° | 383 11 10%-10°
(MF2H)2 10ppm

3 AVNVIQAFGR | 36378363 i3 2e7 i T0ppb- | 21e9| g 010" | 10ed 1z -10°
(ME2H)2 10ppm

3 DQVILLNK I71.7843 33 B26 30 Toppb- | 9.7e4 20 T-10° | 6.7e3 g T0°-10°
(MF2H)2 10ppm

5 TFPPTEPK 138403 i3 37 i) Topph- | 784 3 T-10° | 78> 13 0107
ME2H)2 10ppm

6 GFYAEGSR | 4437063 19 Tde7 3] Toppb- | 1de5 3 T-10° | 685 30 | 10-10°0
MEIH)2 10ppm

T NSIPGSSR 20310933 19 726 3 Topph- | 22ed 3 T-10° | 103 3 0107
(MF2H)2 10ppm

8 GGSQASSR 375.1804 12 16es 1 — 753 30 — 5 %ed B! -107
M+2H)2

Table S1: LC-MS analysis of tryptic peptides derived from the Nucleocapsid (N) protein. The peptide
analytical performance was evaluated according to ESI response, precision (triplicate) and linearity
observed from tryptic digestion of pure proteins and cell cultured SARS-CoV-2 with and without prior

precipitation.
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Table S2: LC-MS analysis of S protein markers

Peptide Tryphic peptide Molecular | Retention Purified 5 protein Cell-cultured SARS-CoV-2

No. ion time Signal | Precision | Linearity | Sigmal [ Precision | Linearity
@fuldple | (min) | Intensity | (%) Intensity | (%) | (PFU/mI)
charge)

1 LQSLOTYVIQQLIR | 36432107 | 43 1.2e4 2 10ppb- | 924 3 10°-10°
(M 3H)3 10ppm

] TQLPPAYINGFIE | 7483806 36 3363 &7 Tppm- 38ed 14 0107 | 12ed [ —
(M+2H)2 10ppm

3 IQDSLSSTASALGE | 6803646 34 2¢6 18 T0ppb- | 49ed i1 107 | 1.1e3 7 10°-10°
(M+2H)2 10ppm

E] VYSTGSNVEQIR | 6/08386 33 Be3 3 100ppb- | 42ed I T0°-10F | 10e3 11 10°-T0F
(M=IH)2 10ppm

5 [IANQFNSAIGE | 6383364 X Te6 &0 100pph- Bed 3 0107 | L7e3 17 10°-10F
(M=2H)2 10ppm

] SFIEDLLFNE 61332680 | 47 13e8 13 T0ppb- | 283 3 10 | 433 30 -1
(M=2H)2 10ppm

7 GWIFGIILDSE | 6129166 13 13e3 17 100ppb- | 1265 14 10°-10° 2e3 a1 10°-10°
(M+2H)2 10ppm

L] VGCGNYNYLYR | 609.7987 33 B.6e3 i1 100ppb- | 49e4 [ 10°10° 85| 23 10°-1°
(M+2H)2 10ppm

9 NTQEVFAQVE [ 382.3084 33 1.9e5 34 100pphk- 6.4el 30 _ 5.2ed 3 10r-10°
(M+IH)2 10ppm

10 | ALTGIAVEQDK | 3725140 33 3.0e5 33 100pph- | 5.0e3 18 — 3.8ed 2 10510
(M+2H)2 10ppm

11 FLPFQOQFGE 370.3033 42 9.9e5 28 100pphk- 1.7e 20 107-10 6.3ed 30 105107
(M+IH)2 10ppm

12 FASVYAWNE | 3572774 37 Be3 g 100pph- | 4.1ed 30 1010 | 11e3 17 10107
(M+2H)2 10ppm

13 FOTLLALHE | 3668834 ER] 1.7e4 7 100pphk- 1.Gel 24 107-10 395 30 105107
(ME+SH)S 10ppm

14 CITQISNFE | 5431724 33 3.6e5 30 100pph- | 3.7ed 19 10°-10° | 1.0e3 3 10510
(M+2H)2 10ppm

15 MESECVLGQSK | 412544 31 1.3e5 68 _ — —
(ME+IHD 2

16 DIADTTDAVE | 538 1646 3 15ed 77 Tppm- 7 5e3 32 10°-10° | 35e4 5 10°-10°
(M+2H)2 10ppm
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Peptide | Tryptic peptide | Molecular | Retention Purified S protein Cell-cultured SARS-CoV-2

No. ion time Signal | Precizion | Linearity | Signal | Precizion | Linearity
(ultiple | (min) | Intensity | (%) Intensity | (%) | (PFU/ml)
charge)

17 SWMESEFE. | 5362318 37 3 fiad 14 100pgh- 4. fiad 1 10°-10¢ 10°-10°
(M+2HY2 10ppm

18 VILADAGFIE | 3517.7977 15 2266 18 10ppb- 225 12 10°-10° 14e3 29 10°-10°
(M+2H)2 10ppm

19 VQPTESIVE. | 514.7904 31 9 7a3 50 100pgh- 9 fad 1 10°-10° 2e3 7 10°-10%
(M+2HY2 10ppm

20 SHLEPFER 330.8504 18 47e3 13 100pgh- 5 34 8 10°-10° £.5a4 13 10°-10°
(M+3HYI 10ppm

1 HIPIMLVE. | 475.2823 3 1506 10 100pgh- 22e5 12 10°-10° 3 523 16 10°-10°
(M=2E2 10ppm

2 QIAPGQTGE | 4502309 25 8.1e3 28 100pgh- 5.1ed 1% 10°-10° 2e3 7 10°-10%
(M+2H2 10ppm

23 IADYNYE | 44371889 15 3 fad 16 100pgh- 484 1 10°-10° B34 0 10°-10°
(M+2H)2 10ppm

24 ASANLAATE | 4237376 13 306 17 10pph- Fed [ 10°-10° 1823 73 10°-10%
(M+IH)2 10ppm

1= DLICAQE | 3937100 3l 6.hed 64 lppm- _ _
QMH2ED) 2 10ppm

Table S2: LC-MS analysis of tryptic peptides derived from the Spike (S) protein. The peptide

analytical performance was evaluated according to ESI response, precision (triplicate) and

linearity observed from tryptic digestion of pure proteins and cell cultured SARS-CoV-2 with

and without prior precipitation.
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Table S3: Universality of S3 and S4 markers

peptide S3 peptide S4
peptide sequence #occurrences peptide sequence #occurrences
(in 56,940) (in 56,940)
FKTLLALHR 11 HTPIBLVR 1
FQILLALHR 8 HTPINL 1
FQPLLALHR 1 HTPINLAR 9
FQTLFALHR 9 HTPINLLR 27
FQTLLA 2 HTPINLV 50
FQTLLAFHR 1 HTPINLVR 55519
FQTLLALH 9 HTPINLXR 3
FQTLLALHK 3 HTPISLVR 1
FQTLLALHR 55519 HTPITLVR 1
FQTLLALRR 1 HTPIXLVR 2
FQTLLALXR 7 HTPIYLVR 2
FQTLLALYR 24 HTPJNLVR 1
FQTLLAXHR 4 HTPXNLVR 2
FQTLLAXXR 1 HTXINLVR 4
FQTLLPFHR 2 PINLVR 14
FQTLLSLHR 9 QTPINLVR 2
FQTLLVLHR 5 TPINL 1
FQTLLXLHR 8 TPINLVR 14
FQTLLXXHR 4 TPXNLVR 1
FQTLPALHR 5 ND 1285*
FQTLXALHR 1
FQTLXXLHR 10
FQTLXXXHR 1
FQTXLALHR 3
FQTXXALHR 2
FQTXXXLHR 2
FQXLLALH 1
FQXLLALHR 5
FRTLLALHR 3
FXTLLALHR 2
LLALHR 3
QTLLALH 1
QTLLALHR 7
TLLALHR 11
YQTQTNSHR 14
ND 1241*

Table S3: Universality of markers S3 and S4. Variant sequences of peptides S3 and S4, and the
extent of their occurrences in the 56,940 genomes retrieved from GISAID, present a high level of
sequence identity (>97.5%). * Truncated sequences in which the peptide region is missing
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Table S4: Markers retention time stability

Matrix Concentration AYNVTQAFGR | GFYAEGSR | SFIEDLLFNK | FLPFQQFGR | FQTLLALHR | HTPINLVR
10ppm 3.55 2.92 4.68 4.16 3.59 3.01
purified proteins 1 ppm 3.52 2.88 4.69 4.18 3.61 3.03
0.1 ppm 3.53 2.89 4.70 4.17 3.61 3.03
1le6 PFU/m 3.52 2.87 4.70 4.16 3.58 3.00
SARS-CoV-2 spiked
into buffer le5 PFU/m 3.53 2.92 4.71 4.18 3.62 3.03
le4 PFU/m 3.53 2.88 4.71 4.20 3.60 3.04
SARS-CoV-2 spiked |_1€5 PFU/mI 3.56 2.86 4.75 4.19 3.59 3.04
into different NP | 1e5 PFU/ml 3.49 2.85 4.68 4.19 3.58 3.01
samples
1e6 PFU/m 3.48 2.84 4.67 4.15 3.57 3.00
stdv 0.03 0.03 0.02 0.02 0.02 0.02
mean 3.52 2.88 4.70 4.18 3.59 3.02
precision 0.7 1.0 0.5 0.4 0.5 0.5

Table S4: Retention time stability of markers in different matrix at different days and

concentrations
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