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Supplement 1. PQS sequences in the N gene of Wuhan-Hu-1: A) Overlap not included; B) overlap
included; C) the sequence view of PQSs in the gene.

A

QGRS sequences found (overlaps not included)

possinlLengiots G score

GGCTTCTACGCAGAAGGGAGCAGAGGCGG 9

630
830
961

15
19
30

GGCTGGCAATGGCGE
GGAAATTTTGGGGACCAGG
GGCATGGAAGTCACACCTTCGGGAACGTGG 11

QGRS sequences found (overlaps included)

508
508
608
630
850
859
961
261

Gene ID:

20
ALy,
28
15
15
26
30
30

Gene Symbol:

Gene Size: 1260 nt.

1 ATGICTGATE

C

L TGRALGATC
ARCTGAGEG

TGGCCGCRRER

AGETGCCAT
GCCTZRRLLG &
GATGATITCT

GGECATGGAAGTCACACCTTCGGGAACGTGG

- W

Search Parameters: QGRS Max Length: 30 | Min G-Group Size: 2 | Loop size: from O to 36 | Loop search string:

Gene Information

Number of Products: 1

Number of poly A Signals:

QGRS found: 4

QGRS found (including overlaps): 8

ATGGACCCCA

elel

TCAGTCZRRAG
AGCCTTGEAAT
TTCTACGCAG
GRACTTCTCT
LGGCCRACRR
ACACRRGCTT
TTGCRCRRTT
CRALRTTGEGAT

ARRTCAGCGA
CGGCCCCRAG
TTRRACACCAR
ATGGTATTTC
ACRCCARRRAG
RLGGGAGCLRG
TGCTAGRATG G
CRRCLLGGCC
TCGEECAEACE
TGCCCCCRGC

RATGCACCCC
GTTTRCCCRA
TAGCAGTCCA
TRCTRCCTLZG
ATCRCATTGEG
AGGCGGCRGT
GUCTGGTAATG G
ARLCTGTCRC
TGETCCAGAR
GCTTCAGCGT
CRRRTTTCAR
TGRRZCTCZA
ATGRGCAGTG

GCATTACGTT

GRRCTGGGCCT
CACCCGCAAT
CRAGCZCTCTT
GCGGTGATGT
TRRGLERTCT
CRRRCCCRRG G
TCTTCGGRRET
RGATCRAGTC
GCCTTACCGT
CTERCTCRREC

18
14

TEETGGEACCC
TCTTGGTTCR

L TTEGECTACTR

LGRAGCTGGR
CCTGCTRACA
CTCGTTCCTC
TECTCTTECT
GCTGCTGAGG
GRAZRTTTTGGE GG
GTCGCGCATT
ATITTITGCTGR
LGRCGACRGLL
TCRGGCCTAR

TCRGATTCAR
CCGCTCTCRS
CCEARGAGCT
CTTCCCTATG
ATGCTGCART
ATCRACGTAGT
TTECTGOTES
CTTCTAAGRR
GGRCCRGGRR
GCCATGGRRG
ATAAGCATAT
CARACAGCRR

7

CTGEGCAGTAR

CRRCATGGC

CCR

CECRACRGTT
TTGEACAGATT

GCCTCGECRE

CTRARTCAGRC
TCACACCTTC
TERACGCATRC
LCTGTGRACTC

CGRE
GTECTRRCLE
CGETGCTACAR

CCRERATGGR
ARGGAAGACC
TTCETGETGEE
AGRCGGCATC
CTTCCTCRAAG
CARGRAATTC
GARCCAGCTT
ARRCGTACTG
ARGGAACTGA
CCGRAACGTEG
ARRACATTCC
TTCTTCCOTEC

GRARCGCAGTG
TTAE TCCC
TGA TARR
ATATGEGTTG
GAARCAACATT
RACTCCRAGED
GAGAGCAL
CCACTRRLY
TTACARRLT
TTGRCCTR
CarC
TGCRGATTTS
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Supplement 2. PQS sequences in the N gene of the Alpha variant: A) Overlap not included; B) overlap
included; C) the sequence view of PQSs in the gene.

A

Search Parameters: QGRS Max Length: 20 | Min G-Group Size: 2 | Loop size: from O to 26 | Loop search string:

QGRS sequences found (overlaps not included)

position  Length
508 29

GGCTTCTACGCAGAAGGGAGCAGAGGCGG 9

630 15 GGCTGGCAATGGCGG 18 )
850 19 GGAAATTTTGGGGACCAGG 14
961 20 GGCATGGAAGTCACACCTTCGGGAACGTGG 11

. 4
QGRS sequences found (overlaps included)

posionlLengilocts o score

GGCTTCTACGCAGAAGGGAGCAGAGGCGG 9
508 29 GGCTTCTACGCAGAAGGGAGCAGAGGCGG 8
630 15 GGCTGGCAATGGCGE 18
850 19 GGAAATTTTGGGGACCAGG 14
859 26 GGGGACCAGGAACTAATCAGACAAGG 7
961 30 GGCATGGAAGTCACACCTTCGGGAACGTGG 11
961 30 GGCATGGAAGTCACACCTTCGGGAACGTGG 10

) O

Search Parameters: QGRS Max Length: 30 | Min G-Group Size: 2 | Loop size: from 0 to 36 | Loop search string:

Gene Information

Gene ID:

Number of Products: 1

Gene Symbol:

Gene Size: 1260 nt.

ATGTCTCTRR
GGGCECGATC
TCGREGRCER
ATGRRLGRTC
CTGAGGEGE
GCCRZARGEE
AGCRGTRRZZC

CRLTGETR
GCRRE
CRAGETGCCAT
GUCTRAARRLG
GRTGRTTTCT

Number of poly A Signals:

QGRS found: 4

TGTTITTGTRRE RC

QGRS found (including overlaps): 7

LATGGRCCCCR
RARRCRACGT
GECGTTCCRR
TCRGTCCRRC
RGCCTTGRRT
TTCTACGCAG
GRRCTTCTCC
GCCRRCRR
LCRCREGCTT
TTGECRCARTT
CRARRTTGEGART
GRCRRRLLGR
CCRALCRATT

LLLATCRAGCGR
CGGECCCCARG
TTARCACCLRR
ATEETATTTC
ARCARCTCRLRLRLG
LLGGGAGCAG
TGCTAGRATG G
CRACRRGGCC
TCGEECAGACG
TGCTCCCAGT
GRTARAGATC
AGRAGGCTGRA
GCRRCRATCC

LLTGECRCCCC
STTTACCCRR
TRGCRGTCCR
TRCTRCCTRG
ATCRCATTGEE
AGGCGETRET
GCTGGCRARTG G
ARACTGTCRC
TGEETICRGRR
GCTTCA

TGRRZCTCRR
LATGRGCRGTG

GCATTRCGTT
TRATRCTGCE
GRTGRCCRRR
CTGEGCC
CCGCRAT
CRAGCCTCTT
GCGGTGRATGC
TRRGRERTCT
CRRACCCRAG G
TCTTCGGRAT
TCRARGTC
GCCTTACCGC
CTGRCTCRAC

TGGTGGARCCT
TCTTGGTTCRA
TTGECTACTA
AGRAGCTEGR
CCTECTAACR
CTCETTCCTC
TGCTCTTGCT
GCTGCTGAGG
GREATTTTGG GG
GTCECGCATT
ATTTTGCTGA
AGRGACARGRR
TCRSGCCTARR

TCRGRTTCRR
CCGCTCTCRT
CCGRRGRGCT
CTTCCCTATG
ATGCTTGCRAET
ATCRACGTRGET
TTGCTGCTGC
CTTCTRRAGRR
GGATCLGGLE
GGCATGGRLE
ATRAGCATART
GRARLCAGCRER

CTEGCRGTRR

TCRACETGEGEC

LCCRGRCGRR
GTECTRACERR
CETGCTACRR

CECRACAGTT
TTCRCRGATT

GCCTCGGCRR

CTRARTCAGRC
TCRACACCTTC
TERCGCATAC
RCTGIGACTC

CCRGRATGGR
LACGERLRGLCC

TTCETGETEG T

LGRCGGCATC
CTTCCTCARRG
CRRGARATTC
GRRCZCAGCTT
BRRCGTACTG

LAGGRARCTGR T
GGCGRRCETGG T

ARRARCATTCC
TTCTTCCTGC

GRLCGCRAGTS
TTRRRTTCCC
LCOZETREL
ATATGEGETTG
GRATRZCATT
ARCTCCAGED
GRGRGCRRRR
CCACTRRAGT

TGCARGATT



Supplement 3. PQS sequences in the N gene of the Bata variant: A) Overlap not included; B) overlap
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included; C) the sequence view of PQSs in the gene.

A

Search Parameters: QGRS Max Langth: 20 | Min G-Group Size: 2 | Loop size! from O to 26 | Loop s=arch string:

QGRS sequences found (overlaps not included)

posiinLengibloots o scre

630
830
961

15
19
30

GGCTTCTACGCAGAAGGGAGCAGAGGCGE 9
GGCTGGCAATGGCGG 18
GGAAATTTTGGGGACCAGG 14
GGCATGGAAGTCACACCTTCGGGAACGTGE 11

QGRS sequences found (overlaps included)

posionlLengilocs o sene

GGCTTCTACGCAGAAGGGAGCAGAGGCGG 9
GGCTTCTACGCAGAAGGGAGCAGAGGCGG 8
GGGGAATTTCTCCTGCTAGAATGGCTGG 3
GGCTGGCAATGGCGGE
GGAAATTTTGGGGACCAGG
GGGGACCAGGAACTAATCAGACAAGG
GGCATGGAAGTCACACCTTCGGGAACGTGG 11

508
608
630
850
859
961
961

29
28
15
19
26
30
30

GGCATGGAAGTCACACCTTCGGGAACGTGG

) W

~Y

18
14

7

Search Parameters: QGRS Max Length: 30 | Min G-Group Size: 2 | Loop size: from 0 to 36 | Loop search string:

Gene Information

Gene ID:

Gene Symbol:

Gene Size: 1260 nt.

ATGICTGRTR
GGGCEC
TCGREGRCRER
ATGRARGRTC
CRAACTGAGGGE
GCCRARLGGC
RGCRETRGEGE
TGTCTGGTAR
ATRCARTGTR
TEECCGCRRR
CRAGGETGCC.
GCCTRRREZZG
GRTGRTITCT

Number of Products: 1

Number of poly A Signals:

QGRS found: 4

QGRS found (including overlaps): 8

'u

TEERCCCCR RRRTCRGCOGR
LRARCARCGT CGECCCCRAG
GECETTCCRR TTRRCACCRR
TCRGTCCRRG ATGEIATITC
LECCTTERAT ACACCRARARG
TTCTACGCAG RARGGGAGCRG
GRATTTCICC TGCTRGRATG G
LEGCCRARCAR CRACRAGECC
LCLACRAGCTT TCGGECRGACG
TTGCRCRATT TGCCOCCCRGC
CRRATTGGAT GACRAAGATC
GRCRRARLGE
CCRRACRATT GCRRCARTCC

[

RGRAGGCTGR T

RRTGC
GTTTA
TRGCR
TRCTRCCTIAG
ATCACATTGEG
AGGCGGCRET T

GCTGGCRATG GUGGTGATGC
LARRCTGETCAC TRAGRRATCT
CRARCCCRRAG G
TCTITCGEERRT
AGATCRAGTC
GCCTTACCGC
CTGRCTCRRC

GCATTRCGIT

TGGTCCAGRR
GCITCRGCGET

ATGRGCRGTG

TGETGGRCOCT

G TCTTGGTTCA

TTEECTRCTR
AGRAGCTGGR
CCTECTARCR
CTCGTTCCTC
TGCTCTTGCT
GCTECTGERAGG
GLZATTTTGG GG
GTCECGCATT
ATTTTGCTGA
LAGRGRCAGRR
TCRGGCCTRR

10

TCAGATTCAR
CCGCTCTCRC
CCGARGRGCT
CTTCCCTATE
ATGCTGCRRET
ATCRACGTAGT
TTEITECTEC
CTTCTRAGRR
GGACCAGGAR
GGCATGGARG
ATARGCATAT
GARACAGCAR

CTGEGECRETRR
TCRRACRTGGC

GTECTRRCRE
CGTGCTACAR
CGCRRCAGTT

TTGRCRGRIT
GCCTCGGECAR
CTRRATCRAGRC
TCACACCTIC
TGACGCATAC
LACTGTGACTC

CCRGRRTGGR G
LAGERAGRACC T

TTICETGETGG

CRAGRRZTTC
GRARCCRECTT

GTRACTG

BAGE!
GGERRCETEG
ARAACATTCC
TTCTTCCTEE

CTGRE T

TCCC
TGRCGETRRR
ATRTIGEGITE
GRACRRCATT
RLCTCCAGETD
GRGRGCLRE
CCRCTRRR

TGCRGRATTTG



Ghazaey Zidanloo, J Genet Resour, 2024; 10(1): 1-8

Supplement 4. PQS sequences in the N gene of the Gamma variant: A) Overlap not included; B) overlap
included; C) the sequence view of PQSs in the gene.

A

QGRS sequences found (overlaps not included)

positon  Length
208 29

630 15
850 19
961 20

GGCTGGCAATGGCGG
GGAAATTTTGGGGACCAGG
GGCATGGAAGTCACACCTTCGGGAACGTGG 11

QGRS sequences found (overlaps included)

GGCTTCTACGCAGAAGGGAGCAGAGGCGG 9

138
14

possinlLengiblocts _ lascore

GGCTTCTACGCAGAAGGGAGCAGAGGCGG 9

508 29 GGCTTCTACGCAGAAGGGAGCAGAGGCGG 8
630 15 GGCTGGCAATGGCGE 18
850 19 GGAAATTTTGGGGACCAGG 14
859 26 GGGGACCAGGAACTAACCAGACAAGG 7
961 30 GGCATGGAAGTCACACCTTCGGGAACGTGG 11
961 30 GGCATGGAAGTCACACCTTCGGGAACGTGG 10

A X J

Search Parameters: QGRS Max Length: 30 | Min G-Group Size: 2 | Loop size: from 0 to 36 | Loop search string:

Gene Information

Gene ID:
Gene Symbol:
Gene Size: 1260 nt.

ATGTCTGATRE
GGGCGCGATC
TCGAGGACEL
ATGRAL
CRACTGRGEG
SCCRRRAGGT
AGCRGETARRDT
TGTCTGGTAR
ATRCAATGETR
TEECCGCRRR
CAGGTGCCRT
CGCCTARRRLG
CGATGATTTCT

LGGCCRACRL
LCRCREGCTT

Number of Products: 1

Number of poly A Signals:

QGRS found: 4

QGRS found (including overlaps): 7

ATGGACCCCA

ARRTCAGCGR RRATGECRCCCC

RRRRCRRCGT GTTTRCCCRR
GECGTTCCAR TRGCRGTCCR
TCRGTCCARAG ATGECETATITC TACTACCTARG

LGCCTTGRAT
TTCTACGCAG
GRACTTCTCC

TTGCARCARTT
CRRATTGGAT
GLCRRRLLGH
CCRRACALTT

LCRCCRRLAG RTCRZATTGG
BAGGGRGCAG RGGCGGCRACGT
TGCTAGRATG GUTGGCALTG G
CRRCRAGGCC
TCGEECAGRCGE

LARCTCTCRC
TGGTCCAGRR

ATGRECRGETG

GCATTACGTT

GRACTGEGCC
CRCOCCGCZRAT
CRAGCCTICTT

TRZGRZZTCT

CRALCCCRRG G
TCTTCEERAT
LGRTCRAGTC
GCCTTACCGC
CTEACTCRAC

TGETGGACCC

> TCTTGGTTCR

TTGEECTACTA
AGRAGCTGEGR
CCTSCTRRACE
CTCETTCCTC
TGCTCTTGCT
GCTGCTGRGG
GRARTTTTGG GG.
GTCECGCATT
ATTTTGCTGR
LGAZLACRGRE
TCREGCCTRAR

TCREATTCRR
CCGCTCTCAC
CCGRAGRGCT
CTTCCCTATG
ATGCTGCRRET
ATCRCZGTAET
TTGCTGCTGET
CTTCTRAGRR
GGRTCRGGLE

GGCATGGRRE

ATRAGCATET
GRLACLRGCRR

CTGGCAGTAR

TCRACATGGEC
LCCRGRACGLE
GTECTARCAR
CGTGCTACRAR
CECRACAGTT
TTGRCAGATT
GCCTCGECRR
CTRRCCRAGRC
TCACARCCTTC
TGRCGCZATAC
ACTGTGACTC

CCRGRATGEGR
BAGGRAGRCC
TTCETGETGG

TERCEETRAR
ATATGGGTTGE

CRARAGAAATTC 2
GRACCAGCTT &
ARRCGTACTG
ALGERACTER
GGGRACETGE T
ARRRCATTCC
TTCTTCCTGEE

TECRGATTTSE
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Supplement 5. PQS sequences in the N gene of Delta variant: A) Overlap not included; B) overlap
included; C) the sequence view of PQSs in the gene.

A

QGRS sequences found (overlaps not included)

PositionLength QGRS __|G-score

178

508 29
850 19
961 30

(]

[p]

(]

(]

GCAAGGAAGGCCTTAAATTCCCTCGAGG
GCTTCTACGCAGAAGGGAGCAGAGGC
GAAATTTTGGGGACCAGG

GCATGGAAGTCACACCTTCGGGAACGTGG 11

QGRS sequences found (overlaps included)

PositionLength QGRS _______|G-score

178

183 30
508 29
508 29
850 19
859 26
961 30
961 30

G?|O

]

CAAGGAAGGCCTTAAATTCCCTCGA
GAAGGCCTTAAATTCCCTCGAGG ACM@
GCTTCTACGCAGAAGGGAGCAGAGGCGG

GGCTTCTACGCAGAAGGGAGCAGAGGCGG
GGAAATTTTGGGGACCAGG
GGGGACCAGGAACTAATCAGACAAGG

GGCATGGAAGTCACACCTTCGGGAACGTGG

GGCATGGAAGTCACACCTTCGGGAACGTGG

a L/ 1

Gene Information

Gene ID:
Gene Symbol:
Gene Size: 1260 nt.

ATGTCTIGATR
GGGCTGCGRTC
TCGRGGRCAL
ATGRRAGRTC
CRACTGREEG
GCCRZRLGGT
AGCRETATEG
TGTCTGGTAR
ATACRATETL
TGGCCGCRARD
CAGETGCCAT
GCCTRRRRLG
GATEATTTIT

Number of Products: 1

Number of poly A Signals:

QGRS found: 4

QGRS found (including overlaps): 8

ATGGRACCCCR
RRAMLCRRCGT
EECETTCCRR
TCRAGTCCZRAG
RGCCTTERAT
TTCTACGCAG
GRRCTTCTCC
LEGCCRRCLE
LCRCRAGCTT
TTGCACRZATT
CRRATTECGAT
GACRRAZAGER
CCRRACRATT

LRATCAGCIGR
CGGCCCCRAG
TTRRCRCCRR
LATEETRATTTC
LCRCCRARLG
LLGGGRGCRG
TECTRGRATG

CRZCRAGECC R

TCGEECAGACG
TGCCCCCAGT
GRCRRLGATC
AGRZGGCTTA
GCRLCRATCC

2ATGORCCCC
CTTTACCCRA
TRGCAGTCCR
TACTACCTAG
ATCACRTTEGE
AGGCEECRCT
SCTEECRATE

TEETICRERER
GCTTCAGCGT
CRARATTTCER
TGARLACTCRR
ATGRZCRGIC

GCATTACGTT
TRRZTRACTGCG
GRTGRCCRRL
GRRACTGGGCC
CRCCCGCRAT
CRLAGCCTCTT
GCTGTGATGT
TRLZGRRATCT
CRRRCCCRAG G
TCTTCGGRAT
LERTCRAGTC
GCCTTACCGC
CTERCTCRAC

TGGETGGACCC
TCTTGGTTCR
TTGECTACTA
LAGRAGCTGGR
CCTECTRACE
CTCGTTCCTC
TGCTCTTECT
GCTGCTGAGG
GRARTTTTGG GG
GTCGCGCATT
ATTTTGCTGE
LAGRGACRGRL
TCAZGCCTRR

G

7
9

14

7
7
9
8
14
7

11
10

TCAGATTCRAA
CCECTCTCR
CCERAGRGIT
CTTCCCTATE
ATGCTGCRAT
ATCACGTAGT
TTECTGOTE
CTTCTAAGRR
GGRCCLAGERL
CGCCATGGARC
ATAAGCATAT
GRRACAGCRAR

CTEECRETRAR
TCRLCRTGGC
LCCRGRCGRAE
GTSCTRRCRR
CETGCTRCRR
CGCRACRGTT
TTERCREATT
GCITCGEGCRRE
CTRARTCRGRC
TCACACCTTC
TEACGCRTRC
ACTGTGACTC

A

-/

COAGLRATEGR
ARGEARGECC
TTCETEETGE
AGRCGGCARTC
CTTCCTCRRG
CRRCAAATTC
GRACCAGOTT
ARACGTACTG

AAGGARACTGA T
CCGRACGTGE T

LRZRCATTCC
TTCTTCCTGC

GLACECRGTE
TTRRARTTCCC
TGRCEETRAR
ATRATGGGTTSG
GRACRLCATT
LLCTCZCRGGT
GRGRECRRAR
CCRCTRRRGT

TGCAGATTTS
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Supplement 6. PQS sequences in N gene of Omicron variant: A) Overlap not included; B) overlap
included; C) the sequence view of PQSs in the gene.

m_m

499
621
841
952

29
15
19
30

GGCAGTAACCAGAATGGTGGGG
GGCTTCTACGCAGAAGGGAGCAGAGGCGG 9
GGCTGGCAATGGCGG 18
GGAAATTTTGGGGACCAGG 14
GGCATGGAAGTCACACCTTCGGGAACGTGG 11

GGCAGTAACCAGAATGGTGGGG 8
88 27 GGETGGEGEGUGCGATCAAAACAACGTCGG 3
499 29 GGCTTCTACGCAGAAGGGAGCAGAGGCGG 9
499 29 GGCTTCTACGCAGAAGGGAGCAGAGGCGG 8
621 15 GGCTGGCAATGGCGG 18
841 19 GGAAATTTTGGGGACCAGG 14
850 26 GGEGEGCACCAGGAACTAATCAGACAAGG 7
952 30 GGCATGGAAGTCACACCTTCGGGAACGTGG 11
952 30 GGCATGGAAGTCACACCTTCGGGAACGTGEG 10
C Search Parameters: QGRS Max Length: 30 | Min G-Group Size: 2 | Loop size: from O to 36 | Loop search string:
Gene Information
Gene ID: Number of Products: 1
Gene Symbol: Number of poly A Signals:
Gene Size: 1251 nt. QGRS found: 5
QGRS found (including overlaps): 2
ATGTCTGATE ATGGACCCCA ARATCAGCGA AATGCACTCOC GCATTACGTT TGGTGGACCC TCAGATTCAZ
CRAARCARCG TCGGCCCCAR GGTTTACCCA RTAATACTGC GTCTTGGTTC ACCGCTCTCA CTCRACATGG
RGGCGTTCCAE ATTRACACCAR ATAGCAGTCC AGATGACCAA ATTGGCTACT ACCGARGAGC TACCAGRCGRA
CTCAGTCCAA GATGGTATTT CTACTACCTA GGRACTGGEC CAGAAGCTGG ACTTCCCTAT GGTGCTAACR
GAGCCTTGAA TACACCARAR GATCACATTG GCACCCGCAA TCCTGCTRAC AATGCTGCAR TCGTECTACR
CTTCTACGCAE GRAGGGAGCA GAGGCGGCAG TCRAGCCTCT TCTCGTTCCT CATCACGTAG TCGCARCAGT
01 CBRACTTCTC CTGCTAGRRT GGCTGGCAAT GGCGGTGATG CTGCTCTTGEC TTTECTECTGE CTTGACRGRT
0 01 ARGGCCRACR ACRACRAGGC CRAACTGTCR CTAAGRRATC TECTGCTGAG GCTTCOTARGR AGCCTCGGCR
000801 ARCACRAGCT TTCGGCAGAC GTGETCCAGA ACLAACCCALA GGARATTTTG GEGACCAGGR ACTAATCAGR
000901 ATTGCACAAT TTGCCCCCAG CGCTTCAGCG TTCTTCGGAA TGTCGCGCAT TGGCATGGAA GTCACACCTT
001001 TCARATTGGR TGACARAGAT CCRRATTTCE RAGATCARGT CATTTTGCTG AATRAGCATE TTGACGCATRA
001101 GGACARARZG RAGRAGGECTG ATGARACTCAR AGCCTTACCG CAGAGACAGA AGRARACAGCA AACTGIGACT
001201 TCCARACAAT TGCRAACAATC CATGAGCAGT GCTGACTCAA CTCAGGCCTA A

CTGGCAGTRR
CRAGGRAGRT
ATTCGTGGETG
LAGACGGCAT
LCOTTCCTCRR
TCRRAGRRALATT
TGAACCRGCT
LRRRCGTACT
CRAGGRARCTG
CGGGRACGTG G
CRRARACRATTC
CTTCITCCTG

&0

= o

CCRGRRTGGT
CTTRZRTTCC
GTGACGGTAL
CATATGGGTT
GGRACRACAT
CRRCTCCRGE
TGAGAGCALL
GCCACTRRAG
ATTACRRACH
GTTEACCTRC
CCRCCRRCAG
CTGCAGARTTT

AATGRAAGRT
GCARACTGAGG
TGCCAARLGG
CRGCAGTRRL
ATGTCTGGTA
CATACRATGT
TTGGECCGCAL
ACREETGCCR
LGCCTRARRRD
GGATGATTTC
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Supplement 7. The N gene and amino acid sequence in the Delta variant: A) N gene sequences (28247-29506);
B) N protein amino acid sequences (1-419)

A

28261
28321
28381
28441
28501
28561
28621
28681
28741
28801

28861
28921
28981
29041
29101
29161
29221
29281
29341
29401
29461

1-44

45-102
103-160

161-218

219-276
277-334

335-392
393-419 T

accccaaaat
cagtaaccag
acccaataat
attccctcga
ctactaccga
tccaagatgg
taacaaagac
cattggcacc
aacattgcca
ttcctcatca

ttctcctget
cagattgaac
tgtcactaag
taaagcatac
ttttggggac
acaatttgcc
accttcggga
tttcaaagat
aacagagcct
acagaagaaa
acaattgcaa

RGPEQTOQ
GAI
PAA

LALLLLeR NO

KDP

cagcgaaatg
aatggagaac
actgcgtctt
ggacaaggcg
agagctacca
tatttctact
ggcatcatat
cgcaatcctg
aaaggcttct
cgtagtcgca
agaatggctg
cagcttgaga
aaatctgctg
aatgtaacac
caggaactaa
cccagcgcett
acgtggttga
caagtcattt
aaaaaggaca
cagcaaactg
caatccatga

MSDNGPONQRNAPRITEGGES

LPNNTASWETALT G
DLSPRWYFYYLGTGPE

caccccgcecat
gcagtggggc
ggttcaccgc
ttccaattaa
gacgaattcg
acctaggaac
gggttgcaac
ctaacaatgc
acgcagaagg
acagttcaag

tacgtttggt
gcgatcaaaa
tctcactcaa
caccaatagc
tggtggtgac
tgggccagaa
tgagggagcc
tgcaatcgtg
gagcagaggc
aaattcaact

atgt
ggaccctcag
caacgtcggc
catggcaagg
agtccagatg
ggtaaaatga
gctggacttc
ttgaatacac
ctacaacttc
ggcagtcaag
ccaggcagca

ctgataatgg
attcaactgg
cccaaggttt
aaggccttaa
accaaattgg
aagatctcag
cctatggtgce
caaaagatca
ctcaaggaac
cctcttctcecg
gtatgggaac

Icaatggctg tgatgctgct cttgctttgc tgctgcttga

gcaaaatgtc
ctgaggcttc
aagctttcgg
tcagacaagg
cagcgttctt
cctacacagg
tgctgaataa
aaaagaagaa
tgactcttct
gcagtgctga

tggtaaaggc
taagaagcct
cagacgtggt
aactgattac
cggaatgtcg
tgccatcaaa
gcatattgac
ggcttatgaa
tcctgctgceca
ctcaactcag

caacaacaac
cggcaaaaac
ccagaacaaa
aaacattggc
cgcattggca
ttggatgaca
gcatacaaaa
actcaagcct
gatttggatg
gcctaa

TGSNONGERSGARSKQRRPQG

aaggccaaac
gtactgccac
cccaaggaaa
cgcaaattgc
tggaagtcac
aagatccaaa
cattcccacc
taccgcagag
atttctccaa

QGVPINTNSSPDDQIGYYRRATRRIRGGDGKMK

PYGANKDGIIWVATEGALNTPKDHIGTRNPANNAAIVLQ

LPOGTTLPKGFYAEGSRG QASSRSSSRSRNSSRNSTPGSdeGTSPARMAGNGCDAA
GKGQOQOOGOTVTKKSAAEASKKPROQKRTATKAYNVTQAFGR

D ROGTDYKHWPQIAQFAPSASAFFGMSRIGMEVTPSGTWLTYT

FSKOLOQOSMSSADSTQA

DOQVILLNKHIDAYKTFPPTEPKKDKKKKAYETQALPQROKKQQTV



