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10 20 30 40 50 60

I I I I I I
GGGAAATAAGAGAGAAAAGAAG - AGTAAGAAGAAATATAAGACCCCGGCGCCGCCACCAT
-GAGAATAAACTAGTATTCTTCTGGTCCCCACAGACTCAGAGA - - - GAACCCGCCACCAT

* * %k k x % **x % * % * * % * * *kkkkhkkkkkx

GG22AATAA222AG2A222222T2GT2222A2A2A222A2222CCCG222CCGCCACCAT

70 80 90 100 110 120

| I | | I |
GTTCGTGTTCCTGGTGCTGCTGCCCCTGGTGAGCAGCCAGTGCGTGAACCTGACCACCCG
GTTCGTGTTCCTGGTGCTGCTGCCTCTGGTGTCCAGCCAGTGTGTGAACCTGACCACCAG

khkkhkkdkdkhkhkhkhkrdkrdkhkdhkhrkdhrkdxdx *xkxkx

GTTCGTGTTCCTGGTGCTGCTGCC2CTGGTG22CAGCCAGTG2GTGAACCTGACCACC2G

kkkhkkhkkhkhk *Ahkxhkkhdkkxhkkrkdxhkxkx *x

130 140 150 160 170 180

| I | | I |
GACCCAGCTGCCACCAGCCTACACCAACAGCTTCACCCGGGGCGTCTACTACCCCGACAA
AACACAGCTGCCTCCAGCCTACACCAACAGCTTTACCAGAGGCGTGTACTACCCCGACAA

LR SRR R E R SR SRR EREREEEEEREERE R EE IR E IR SRR R EE R R EREE RS

2AC2CAGCTGCC2CCAGCCTACACCAACAGCTT2ACC2G2GGCGT2TACTACCCCGACAA

190 200 210 220 230 240

| I | | I |
GGTGTTCCGGAGCAGCGTCCTGCACAGCACCCAGGACCTGTTCCTGCCCTTCTTCAGCAA
GGTGTTCAGATCCAGCGTGCTGCACTCTACCCAGGACCTGTTCCTGCCTTTCTTCAGCAA

kkhkkkhkkkk * kkhkkkkk khkkkhk*k

GGTGTTC2G222CAGCGT2CTGCAC222ACCCAGGACCTGTTCCTGCC2TTCTTCAGCAA

khkkkhkhkhkhkhhhhkhhhhhhhkx *hdrrhkkkk*k

250 260 270 280 290 300

| I I I I |
CGTGACCTGGTTCCACGCCATCCACGTGAGCGGCACCAACGGCACCAAGCGGTTCGACAA
CGTGACCTGGTTCCACGCCATCCACGTGTCCGGCACCAATGGCACCAAGAGATTCGACAA

R R I I I R R S O

CGTGACCTGGTTCCACGCCATCCACGTG22CGGCACCAA2GGCACCAAG2G2TTCGACAA

kkkhkkkhkkhkkik kkhkkkkkhkkkk* * Frxkkhkkkhx*k

310 320 330 340 350 360

| | | | I |
CCCCGTGCTGCCCTTCAACGACGGCGTGTACTTCGCCAGCACCGAGAAGAGCAACATCAT
CCCCGTGCTGCCCTTCAACGACGGGGTGTACTTTGCCAGCACCGAGAAGTCCAACATCAT

khkkhkkhhkhhkhkhxdxdhdhkhkhkhkhxdx *khkhkkxdkxdx *dkhkdxdxdxdxdxxkx%x

CCCCGTGCTGCCCTTCAACGACGG2GTGTACTT2GCCAGCACCGAGAAG22CAACATCAT

*kkkhkkkhkkkx

370 380 390 400 410 420

| | | | | |
CCGGGGCTGGATCTTCGGCACCACCCTGGACAGCAAGACCCAGAGCCTGCTGATCGTGAA
CAGAGGCTGGATCTTCGGCACCACACTGGACAGCAAGACCCAGAGCCTGCTGATCGTGAA

* k khkhkkhkhkhkhkhAkAhkAhkhkhkhkhhkdkk khkdkkdkhkdkhkhkhkhkhkxdxkdkhkdkhkhkdkhkdxdkrhkhkxhxdxdx
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C2G2GGCTGGATCTTCGGCACCAC2CTGGACAGCAAGACCCAGAGCCTGCTGATCGTGAA

430 440 450 460 470 480

I I I I I I
TAACGCCACCAACGTGGTGATCAAGGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCT
CAACGCCACCAACGTGGTCATCAAAGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCT

EE R E R EEEEREREEEEEIEEEEE I EEEEEEEEEEEREEEREEEEEEEEEESEEEREE RS

2AACGCCACCAACGTGGT2ATCAA2GTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCT

490 500 510 520 530 540

| I | | I |
GGGCGTGTACTACCACAAGAACAACAAGAGCTGGATGGAGAGCGAGTTCCGGGTGTACAG
GGGCGTCTACTACCACAAGAACAACAAGAGCTGGATGGAAAGCGAGTTCCGGGTGTACAG

IR R R R R N EEE R RS R SR E R EEEEREEREEEEREREREEEEIEEEREEREREEEEEEEEEEREE]

GGGCGT2TACTACCACAAGAACAACAAGAGCTGGATGGA2AGCGAGTTCCGGGTGTACAG

550 560 570 580 590 600

| I | | I |
CAGCGCCAACAACTGCACCTTCGAGTACGTGAGCCAGCCCTTCCTGATGGACCTGGAGGG
CAGCGCCAACAACTGCACCTTCGAGTACGTGTCCCAGCCTTTCCTGATGGACCTGGAAGG

R R I R R R R R

CAGCGCCAACAACTGCACCTTCGAGTACGTG22CCAGCC2TTCCTGATGGACCTGGAZ2GG

khkkhkkkk khkhkkhkkhkhkhkhkhhkkhkhkhkkkk K%

610 620 630 640 650 660

| I | | I |
CAAGCAGGGCAACTTCAAGAACCTGCGGGAGTTCGTGTTCAAGAACATCGACGGCTACTT
CAAGCAGGGCAACTTCAAGAACCTGCGCGAGTTCGTGTTTAAGAACATCGACGGCTACTT

R I R S S R I R R R I I S S

CAAGCAGGGCAACTTCAAGAACCTGCG2GAGTTCGTGTT2AAGAACATCGACGGCTACTT

670 680 690 700 710 720

| | | | I |
CAAGATCTACAGCAAGCACACCCCAATCAACCTGGTGCGGGATCTGCCCCAGGGCTTCTC
CAAGATCTACAGCAAGCACACCCCTATCAACCTCGTGCGGGATCTGCCTCAGGGCTTCTC

kkkhkkhhkhkhkhkhkkdxdhkdhkhkhhkdhddx *khxdxdxd*x *hkdkxdkxdhkhdrkhrdxd, *xdhkxdxdxdx*%x

CAAGATCTACAGCAAGCACACCCC2ATCAACCT2GTGCGGGATCTGCC2CAGGGCTTCTC

730 740 750 760 770 780

| | | | | |
AGCCCTGGAGCCCCTGGTGGACCTGCCCATCGGCATCAACATCACCCGGTTCCAGACCCT
TGCTCTGGAACCCCTGGTGGATCTGCCCATCGGCATCAACATCACCCGGTTTCAGACACT

kk khkkhkk khkhkhkhkkhkhkhkhkk khkhkdkhkhkhkrkdkxdkxkdkdhkdhkhkhkrkdkxdkhkdkhkrhxd *xkkix *x%

2GC2CTGGA2CCCCTGGTGGA2CTGCCCATCGGCATCAACATCACCCGGTT2CAGAC2CT

790 800 810 820 830 840

| I | | I |
GCTGGCCCTGCACCGGAGCTACCTGACCCCAGGCGACAGCAGCAGCGGGTGGACAGCAGG
GCTGGCCCTGCACAGAAGCTACCTGACACCTGGCGATAGCAGCAGCGGATGGACAGCTGG

khkkhkkhkhkhkhkhkhhhdx * *hkdkhkdkhkhkhkhkkhkdx *k Fhhkkhkk *xhkkdkkkhkkhkkk dxkhkkhkxhkxk k%
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GCTGGCCCTGCAC2G2AGCTACCTGAC2CC2GGCGA2AGCAGCAGCGG2TGGACAGC2GG

850 860 870 880 890 900

| I | | I |
CGCGGCTGCTTACTACGTGGGCTACCTGCAGCCCCGGACCTTCCTGCTGAAGTACAACGA
TGCCGCCGCTTACTATGTGGGCTACCTGCAGCCTAGAACCTTCCTGCTGAAGTACAACGA

*k *k Fhkhkhkhkhkhkkhk Ahkhkhkhkhkhkdkkhkkhkkhkkkhkxk

2GC2GC2GCTTACTA2GTGGGCTACCTGCAGCC22G2ACCTTCCTGCTGAAGTACAACGA

* Kkhkhkkhkhkhkhkkhkkhkhkxhkkhkkkkkkx

910 920 930 940 950 960

| I | | I |
GAACGGCACCATCACCGACGCCGTGGACTGCGCCCTGGACCCTCTGAGCGAGACCAAGTG
GAACGGCACCATCACCGACGCCGTGGATTGTGCTCTGGATCCTCTGAGCGAGACAAAGTG

IR R R EREEREEEEREEREEREREEREESEEEEE IS EEE IR R R R R EE R R R R R R R

GAACGGCACCATCACCGACGCCGTGGAZ2TG2GC2CTGGA2CCTCTGAGCGAGAC2AAGTG

970 980 990 1000 1010 1020

| I | | I |
CACCCTGAAGAGCTTCACCGTGGAGAAGGGCATCTACCAGACCAGCAACTTCCGGGTGCA
CACCCTGAAGTCCTTCACCGTGGAAAAGGGCATCTACCAGACCAGCAACTTCCGGGTGCA

kkhkkhkkkkkkk*k

CACCCTGAAG22CTTCACCGTGGAZ2AAGGGCATCTACCAGACCAGCAACTTCCGGGTGCA

khkkkhkhkhkhhhdhkh *hhkdhhkhhhhddddhhhhhhhdddrhrrrhhhdidixd

1030 1040 1050 1060 1070 1080

| I | | I |
GCCCACCGAGAGCATCGTGCGGTTCCCCAACATCACCAACCTGTGCCCCTTCGGCGAGGT
GCCCACCGAATCCATCGTGCGGTTCCCCAATATCACCAATCTGTGCCCCTTCGGCGAGGT

*kkhkkkkkk*k

GCCCACCGA222CATCGTGCGGTTCCCCAA2ATCACCAA2CTGTGCCCCTTCGGCGAGGT

khkkhkkkhkkkhhkhhkhhhkkhkdxd, *hhkkhkhkkhxk, *hkhkdkkxdhxdxdrhrxdxdx%x*%

1096 1100 1110 1120 1130 1140

| I | | I |
GTTCAACGCCACCCGGTTCGCCAGCGTGTACGCCTGGAACCGGAAGCGGATCAGCAACTG
GTTCAATGCCACCAGATTCGCCTCTGTGTACGCCTGGAACCGGAAGCGGATCAGCAATTG

kkkhkkkhk *hkkhkkkhk*x * *hkkkkx

GTTCAA2GCCACC2G2TTCGCC222GTGTACGCCTGGAACCGGAAGCGGATCAGCAAZTG

khkkhkkkhkdhkhkhkhkhkxdxdhkhrkhrhxdxdkrxhrkhkxdx*x %%

1150 1160 1170 1180 1190 1200

I | I I | I
CGTGGCCGACTACAGCGTGCTGTACAACAGCGCCAGCTTCAGCACCTTCAAGTGCTACGG
CGTGGCCGACTACTCCGTGCTGTACAACTCCGCCAGCTTCAGCACCTTCAAGTGCTACGG

kkkkkhkkkkkhkxkx

CGTGGCCGACTAC22CGTGCTGTACAAC22CGCCAGCTTCAGCACCTTCAAGTGCTACGG

khkkkkhkkkkkkkkx EIE R R R R R R R R R

12106 1220 1230 1240 1250 1260

| I | | I |
CGTGAGCCCCACCAAGCTGAACGACCTGTGCTTCACCAACGTGTACGCCGACAGCTTCGT
CGTGTCCCCTACCAAGCTGAACGACCTGTGCTTCACAAACGTGTACGCCGACAGCTTCGT

* % % % LR AR R R R R R R R R SRR R R R EEREEREEREREE I EEEEREEREEEEEEREREESEESEESE]
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CGTG22CCC2ACCAAGCTGAACGACCTGTGCTTCAC2AACGTGTACGCCGACAGCTTCGT

1270 1280 1290 1300 1310 1320

| I | | I |
GATCCGTGGCGACGAGGTGCGGCAGATCGCACCCGGCCAGACAGGCAAGATCGCCGACTA
GATCCGGGGAGATGAAGTGCGGCAGATTGCCCCTGGACAGACAGGCAAGATCGCCGACTA

khkkhkkhk kk kk kk *hkhkhkhkkhkkhkkhkk kk kk kk khkkhkkkhkhkhkhkhkkhkkhkhkkhkkkhkkkx

GATCCG2GG2GA2GA2GTGCGGCAGAT2GC2CC2GG2CAGACAGGCAAGATCGCCGACTA

1330 1340 1350 1360 1370 1380

| I | | I |
CAACTACAAGCTGCCCGACGACTTCACCGGCTGCGTGATCGCCTGGAACAGCAACAACCT
CAACTACAAGCTGCCCGACGACTTCACCGGCTGTGTGATTGCCTGGAACAGCAACAACCT

IR R R R R R R E R R RS R E R E R EEEE RS R EEEEREE IR EEE I EE R EEEEREEREEREEEEREE]

CAACTACAAGCTGCCCGACGACTTCACCGGCTG2GTGAT2GCCTGGAACAGCAACAACCT

1390 1400 1410 1420 1430 1440

| I | | I |
CGACAGCAAGGTGGGCGGCAACTACAACTACCTGTACCGGCTGTTCCGGAAGAGCAACCT
GGACTCCAAAGTCGGCGGCAACTACAATTACCTGTACCGGCTGTTCCGGAAGTCCAATCT

* k k kkhk K*k khkkhkkhkkhkhkhkhkhkhkhkhkhkk Khhkdhkhkkhkhkhkhhkhkhkhkhhhkhkhkhkhkhkhkhk Kk

2GAC22CAA2GT2GGCGGCAACTACAA2TACCTGTACCGGCTGTTCCGGAAG22CAA2CT

*kk k%

1450 1460 1470 1480 1490 1500

| I | | I |
GAAGCCCTTCGAGCGGGACATCAGCACCGAGATCTACCAAGCCGGCTCCACCCCTTGCAA
GAAGCCCTTCGAGCGGGACATCTCCACCGAGATCTATCAGGCCGGCAGCACCCCTTGTAA

kkkhkkkhkkhkkhhkkhhkkhxdkxhxhkhk k%

GAAGCCCTTCGAGCGGGACATC22CACCGAGATCTA2CA2GCCGGC22CACCCCTTG2AA

kkkhkkkhkkhkkhkkkhkkk **k *hkkhkkkx *kkhkkkkikkkhkkx *%

1510 1520 1530 1540 1550 1560

| I | | I |
CGGCGTGGAGGGCTTCAACTGCTACTTCCCTCTGCAGAGCTACGGCTTCCAGCCCACCAA
CGGCGTGGAAGGCTTCAACTGCTACTTCCCACTGCAGTCCTACGGCTTTCAGCCCACAAA

kkkhkkkhkhkhkk *khkkxkdkkhkhkhkhkhkkhkxkdkxhdkhkhrhx* *xkkxx*k

CGGCGTGGA2GGCTTCAACTGCTACTTCCC2CTGCAG22CTACGGCTT2CAGCCCAC2AA

kkkkkhkkkhxkk *hkkkhkxkhkxk K%

1570 1580 1590 1600 16106 1620

| I | | I |
CGGCGTGGGCTACCAGCCCTACCGGGTGGTGGTGCTGAGCTTCGAGCTGCTGCACGCCCC
TGGCGTGGGCTATCAGCCCTACAGAGTGGTGGTGCTGAGCTTCGAACTGCTGCATGCCCC

khkkhkkkhkkdkhkhkhk *xhkkdkhkhkhkhkd * Fhxhkhkhrdkxdkxdkrkdrkhkhhrhxdkdx *kxdkxdxdx *xkx*k

2GGCGTGGGCTA2CAGCCCTAC2G2GTGGTGGTGCTGAGCTTCGA2CTGCTGCA2GCCCC

1630 1640 1650 1660 1670 1680

| I | | I |
AGCCACCGTGTGTGGCCCCAAGAAGAGCACCAACCTGGTGAAGAACAAGTGCGTGAACTT
TGCCACAGTGTGCGGCCCTAAGAAAAGCACCAATCTCGTGAAGAACAAATGCGTGAACTT

khkkhkkkh Fhkhkkhkk khkkhkk khkkhkkk FAhkhkhkkkhkkkhk *k kAhkhkkhkkhkkhkkhkk khkkhkkhkkkkhkxk
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2GCCAC2GTGTG2GGCCC2AAGAA2AGCACCAA2CT2GTGAAGAACAA2TGCGTGAACTT

1690 1700 1710 1720 1730 1740

| I | | I |
CAACTTCAACGGCCTTACCGGCACCGGCGTGCTGACCGAGAGCAACAAGAAATTCCTGCC
CAACTTCAACGGCCTGACCGGCACCGGCGTGCTGACAGAGAGCAACAAGAAGTTCCTGCC

LR R EE R EREREEEEEIEEEEEESEESEEEEEEEESENEIEEEEEERERESEEEE ISR EREEEE]

CAACTTCAACGGCCT2ACCGGCACCGGCGTGCTGAC2GAGAGCAACAAGAA2TTCCTGCC

1750 1760 1770 1780 1790 1800

| I | | I |
CTTTCAGCAGTTCGGCCGGGACATCGCCGACACCACCGACGCTGTGCGGGATCCCCAGAC
ATTCCAGCAGTTTGGCCGGGATATCGCCGATACCACAGACGCCGTTAGAGATCCCCAGAC

kk Khkhkhkhkhkkhkk KAhkkhkhkhkhkk *khkhkhkkhkhkk *hkhkkhkk *hkkkk k%

2TT2CAGCAGTT2GGCCGGGA2ATCGCCGA2ACCAC2GACGC2GT22G2GATCCCCAGAC

* kxkkkkkkkkx

1810 1820 1830 1840 1850 1860

| I | | I |
CCTGGAGATCCTGGACATCACCCCTTGCAGCTTCGGCGGCGTGAGCGTGATCACCCCAGG
ACTGGAAATCCTGGACATCACCCCTTGCAGCTTCGGCGGAGTGTCTGTGATCACCCCTGG

khkkhkkk khkhkkhkhhkhkhhhkdhhkhhhhddhrdhhkhkhkhhrdrrkx *k%x

2CTGGA2ATCCTGGACATCACCCCTTGCAGCTTCGGCGG2GTG222GTGATCACCCC2GG

kkhkkhkkkkkkkkk K%

1870 1880 1890 1900 1910 1920

| I | | I |
CACCAACACCAGCAACCAGGTGGCCGTGCTGTACCAGGACGTGAACTGCACCGAGGTGCC
CACCAACACCAGCAATCAGGTGGCAGTGCTGTACCAGGACGTGAACTGTACCGAAGTGCC

khkkhkkhhkhkkhkhkkhkhxd* *hkdhkhhd* *hdxdxdrxhrhkdxdkxdhkhrhdx*, **xk**x *x**x*x%

CACCAACACCAGCAA2CAGGTGGC2GTGCTGTACCAGGACGTGAACTG2ACCGA2GTGCC

19360 1940 1950 1960 1970 1980

| I | | I |
CGTGGCCATCCACGCCGACCAGCTGACACCCACCTGGCGGGTCTACAGCACCGGCAGCAA
CGTGGCCATTCACGCCGATCAGCTGACACCTACATGGCGGGTGTACTCCACCGGCAGCAA

kkkhkkhkhkkhkk *khkkdkkhkkhkkx *khkkxkdkxkkdkkhkkhkkx* **%x *hkkkxkhkxkx *k*

CGTGGCCAT2CACGCCGA2CAGCTGACACC2AC2TGGCGGGT2TAC22CACCGGCAGCAA

*kkkhkkkkkkhkkkhx*k

1990 2000 2010 2020 2030 2040

| I | | I |
CGTGTTCCAGACCCGGGCCGGTTGCCTGATCGGCGCCGAGCACGTGAACAACAGCTACGA
TGTGTTTCAGACCAGAGCCGGCTGTCTGATCGGAGCCGAGCACGTGAACAATAGCTACGA

kkkhkkk Fhkhkkhkhkk Kk Fhkhkkhkk kk Fhkhkhkhkkhkkkhk Fhkhkhkhkhkkhkkhkkhkhkkkhkkkd Frkhkkkkhkxk

2GTGTT2CAGACC2G2GCCGG2TG2CTGATCGG2GCCGAGCACGTGAACAA2AGCTACGA

2050 2060 2070 2080 2090 2100

| I | | I |
GTGCGACATCCCCATCGGCGCCGGCATCTGTGCCAGCTACCAGACCCAGACCAATTCACC
GTGCGACATCCCCATCGGCGCTGGAATCTGCGCCAGCTACCAGACACAGACAAACAGCCC

khkkhkkdhkhkhkhkhrdkhrkdkhkhrhkhkdhd **x *xdxd *hhhkhkdkxdkkhhkhrdx *dxkx*x K% * %
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Prim.cons.

Moderna
Pfizer

Prim.cons.

Moderna
Pfizer

Prim.cons.

Moderna
Pfizer

Prim.cons.

Moderna
Pfizer

Prim.cons.

Moderna
Pfizer

Prim.cons.

Moderna
Pfizer

Prim.cons.

Moderna
Pfizer

GTGCGACATCCCCATCGGCGC2GG2ATCTG2GCCAGCTACCAGAC2CAGAC2AA2222CC

2110 2120 2130 2140 2150 2160

| I | | I |
CCGGAGGGCAAGGAGCGTGGCCAGCCAGAGCATCATCGCCTACACCATGAGCCTGGGCGC
TCGGAGAGCCAGAAGCGTGGCCAGCCAGAGCATCATTGCCTACACAATGTCTCTGGGCGC

khkkhkkkh K*k kk KAhkkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkrkhkhkhkk khkkkkhkxhkx kkk

2CGGAG2GC2AG2AGCGTGGCCAGCCAGAGCATCAT2GCCTACAC2ATG222CTGGGCGC

* %k k ok k ok kx

2170 2180 2190 2200 2210 2220

| I | | I |
CGAGAACAGCGTGGCCTACAGCAACAACAGCATCGCCATCCCCACCAACTTCACCATCAG
CGAGAACAGCGTGGCCTACTCCAACAACTCTATCGCTATCCCCACCAACTTCACCATCAG

LR R R E R EREREEEE RS R ER]

CGAGAACAGCGTGGCCTAC22CAACAAC222ATCGC2ATCCCCACCAACTTCACCATCAG

*k kkkkx EE R E R R E R EREEREE SR EREREREEEEERES]

2230 2240 2250 2260 2270 2280

| I | | I |
CGTGACCACCGAGATTCTGCCCGTGAGCATGACCAAGACCAGCGTGGACTGCACCATGTA
CGTGACCACAGAGATCCTGCCTGTGTCCATGACCAAGACCAGCGTGGACTGCACCATGTA

khkkhkkhkkkkkk *khkhkhk *hkkkk K*k*k

CGTGACCAC2GAGAT2CTGCC2GTG22CATGACCAAGACCAGCGTGGACTGCACCATGTA

LR Rk kR R I R R R R

2290 2300 2310 2320 2330 2340

| I | | I |
CATCTGCGGCGACAGCACCGAGTGCAGCAACCTGCTGCTGCAGTACGGCAGCTTCTGCAC
CATCTGCGGCGATTCCACCGAGTGCTCCAACCTGCTGCTGCAGTACGGCAGCTTCTGCAC

kkkhkkkhkkkhkkkhkxk*k

CATCTGCGGCGA222CACCGAGTGC22CAACCTGCTGCTGCAGTACGGCAGCTTCTGCAC

kkkkkhkkk k% EIE R I R I O R I I S S I

2350 2360 2370 2380 2390 2400

| I | | I |
CCAGCTGAACCGGGCCCTGACCGGCATCGCCGTGGAGCAGGACAAGAACACCCAGGAGGT
CCAGCTGAATAGAGCCCTGACAGGGATCGCCGTGGAACAGGACAAGAACACCCAAGAGGT

*kkkhkkkkkk*k

CCAGCTGAA22G2GCCCTGAC2GG2ATCGCCGTGGA2CAGGACAAGAACACCCA2GAGGT

* kkkhkkhkkhkkkhk *k *khkhkhkhkhkhkhkhkkkhk FAhkhkhkhkdkhkdkrkhkhkhkhkxkhkxkk Fhkkkhkk

2410 2420 2430 2440 2450 2460

I | I I | I
GTTCGCCCAGGTGAAGCAGATCTACAAGACCCCTCCCATCAAGGACTTCGGCGGCTTCAA
GTTCGCCCAAGTGAAGCAGATCTACAAGACCCCTCCTATCAAGGACTTCGGCGGCTTCAA

khkhkkhhkhkkhkkx *khkkdkhkhdhhdhkdrdrhkhkrdrdrdrhrdx *dkdxdhkdrhrdrdxdrhdhkxdxdxdx

GTTCGCCCA2GTGAAGCAGATCTACAAGACCCCTCC2ATCAAGGACTTCGGCGGCTTCAA

2470 2480 2490 2500 2510 2520

| I | | I |
CTTCAGCCAGATCCTGCCCGACCCCAGCAAGCCCAGCAAGCGGAGCTTCATCGAGGACCT
TTTCAGCCAGATTCTGCCCGATCCTAGCAAGCCCAGCAAGCGGAGCTTCATCGAGGACCT

khkkhkkhkkdhkhhkx *hkkdkhkdhkdx *k Frhhkhkdddxdkrdrhrhkdrdrxdrkhhkhrdhrdrdxhhxhx*k

05/08/2021 06:04 PM
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Prim.cons.
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Pfizer

Prim.cons.
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Pfizer

Prim.cons.
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Pfizer

Prim.cons.
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Pfizer

Prim.cons.
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Pfizer
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2TTCAGCCAGAT2CTGCCCGA2CC2AGCAAGCCCAGCAAGCGGAGCTTCATCGAGGACCT

2530 2540 2550 2560 2570 2580

| I | | I |
GCTGTTCAACAAGGTGACCCTAGCCGACGCCGGCTTCATCAAGCAGTACGGCGACTGCCT
GCTGTTCAACAAAGTGACACTGGCCGACGCCGGCTTCATCAAGCAGTATGGCGATTGTCT

khkkhkkhkkhhkhkhddh dhkhkhkx *k Fhkhkhkxdkdxdkdhdkdkhkhkhkdrdkxkhkhkhdhkhkdhrd dxkxkhkx xk k%

GCTGTTCAACAA2GTGAC2CT2GCCGACGCCGGCTTCATCAAGCAGTA2GGCGA2TG2CT

2590 2600 2610 2620 2630 2640

| I | | I |
CGGCGACATAGCCGCCCGGGACCTGATCTGCGCCCAGAAGTTCAACGGCCTGACCGTGCT
GGGCGACATTGCCGCCAGGGATCTGATTTGCGCCCAGAAGTTTAACGGACTGACAGTGCT

khkkhkhhhk *hkhkhkhdx khkkhkk *hhkhkhk Ihkdkxhkkxkhkhkhkhkhkhhkkhk khkkkhkkx kkhkkkhkk kxkhkxk

2GGCGACAT2GCCGCC2GGGA2CTGAT2TGCGCCCAGAAGTT2AACGG2CTGAC2GTGCT

2650 2660 2670 2680 2690 2700

| I | | I |
GCCTCCCCTGCTGACCGACGAGATGATCGCCCAGTACACCAGCGCCCTGTTAGCCGGAAC
GCCTCCTCTGCTGACCGATGAGATGATCGCCCAGTACACATCTGCCCTGCTGGCCGGCAC

R Sk Ik b R O S kR o R

GCCTCC2CTGCTGACCGA2GAGATGATCGCCCAGTACAC2222GCCCTG2T2GCCGG2AC

kkhkhkkhkkk *x khkkkk K%

2710 2720 2730 2740 2750 2760

| I | | I |
CATCACCAGCGGCTGGACTTTCGGCGCTGGAGCCGCTCTGCAGATCCCCTTCGCCATGCA
AATCACAAGCGGCTGGACATTTGGAGCAGGCGCCGCTCTGCAGATCCCCTTTGCTATGCA

kkkhkkk F*hkkhkkhkhkkhkkkhkkkhkk *k *kk K*k K*k Fhkkhkhkhkkhkhkhkkhkxkhkkhkkhkkkhkkk *kkx *hkkkxk

2ATCAC2AGCGGCTGGAC2TT2GG2GC2GG2GCCGCTCTGCAGATCCCCTT2GC2ATGCA

2770 2780 2790 2800 2810 2820

| I | | I |
GATGGCCTACCGGTTCAACGGCATCGGCGTGACCCAGAACGTGCTGTACGAGAACCAGAA
GATGGCCTACCGGTTCAACGGCATCGGAGTGACCCAGAATGTGCTGTACGAGAACCAGAA

kkkhkkhkhkhkhkhkhkkdhkdhkhhhkdhkdxdhhddx *dkxdrhrhddxd *Fhkdrhrdrxdxdxdrxdxdxdx*%x

GATGGCCTACCGGTTCAACGGCATCGG2GTGACCCAGAA2GTGCTGTACGAGAACCAGAA

2830 2840 2850 2860 2870 2880

| I | | I |
GCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATCCAGGACAGCCTGAGCAGCAC
GCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATCCAGGACAGCCTGAGCAGCAC

ER R R R R R R R R R R R R R SRR EE R R SRR R R R R R R R R R R R R R

GCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATCCAGGACAGCCTGAGCAGCAC

2890 2900 2910 2920 2930 2940

| I | | I |
CGCTAGCGCCCTGGGCAAGCTGCAGGACGTGGTGAACCAGAACGCCCAGGCCCTGAACAC
AGCAAGCGCCCTGGGAAAGCTGCAGGACGTGGTCAACCAGAATGCCCAGGCACTGAACAC

kk khkkhkhkhkhkhkhkhkkhk FAhkhkhkhkhkhkdkhkdkrkhkhkrhdxd Fhhkhkhkhdxd dhkhkhkkrhkd dxhkkhkkkhkxk
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2GC2AGCGCCCTGGG2AAGCTGCAGGACGTGGT2AACCAGAA2GCCCAGGC2CTGAACAC

2950 2960 2970 2980 2990 3000

| I | | I |
CCTGGTGAAGCAGCTGAGCAGCAACTTCGGCGCCATCAGCAGCGTGCTGAACGACATCCT
CCTGGTCAAGCAGCTGTCCTCCAACTTCGGCGCCATCAGCTCTGTGCTGAACGATATCCT

khkkhkkkhk khkkhkkhkkkxk *

CCTGGT2AAGCAGCTG22C22CAACTTCGGCGCCATCAGC222GTGCTGAACGA2ATCCT

Ak hkhkhkhkxhkkhhkkkhkxkx*k kkkkhkhkkhkkhx *kkkx

3010 3020 3030 3040 3050 3060

| I | | I |
GAGCCGGCTGGACCCTCCCGAGGCCGAGGTGCAGATCGACCGGCTGATCACTGGCCGGCT
GAGCAGACTGGACCCTCCTGAGGCCGAGGTGCAGATCGACAGACTGATCACAGGCAGACT

khkkhk Kk Fhkhkhkhkhkhkhkhkkhk dhkdkhkhkhkhhxdkdhkkhkhkhkhkhkhrhkx Kk khxkkhkkhkkhkk kxk ok k%

GAGC2G2CTGGACCCTCC2GAGGCCGAGGTGCAGATCGAC2G2CTGATCAC2GGC2G2CT

3070 3080 3090 3100 3110 3120

| I | | I |
GCAGAGCCTGCAGACCTACGTGACCCAGCAGCTGATCCGGGCCGCCGAGATTCGGGCCAG
GCAGAGCCTCCAGACATACGTGACCCAGCAGCTGATCAGAGCCGCCGAGATTAGAGCCTC

khkkhkkhkkhkhkkk hhkhkhkh dhkhkhkhhkhkhdhhhhkhkhkhhkhhdkd * *hkkhkkhkkhkhhkhhrkx *x kk*k

GCAGAGCCT2CAGAC2TACGTGACCCAGCAGCTGATC2G2GCCGCCGAGATT2G2GCC22

3130 3140 3150 3160 3170 3180

| I | | I |
CGCCAACCTGGCCGCCACCAAGATGAGCGAGTGCGTGCTGGGCCAGAGCAAGCGGGTGGA
TGCCAATCTGGCCGCCACCAAGATGTCTGAGTGTGTGCTGGGCCAGAGCAAGAGAGTGGA

khkkkk K*hkkhkhkhkkhkhkkhkkkdkxkkdkxkhkrhkkhk

2GCCAA2CTGGCCGCCACCAAGATG222GAGTG2GTGCTGGGCCAGAGCAAG2G2GTGGA

khkkhkkk Fhkhkkhkhkkhkkkhkxhkkhkhkhkkrkkkdkx * *hkkhx*k

3190 3200 3210 3220 3230 3240

| I | | I |
CTTCTGCGGCAAGGGCTACCACCTGATGAGCTTTCCCCAGAGCGCACCCCACGGAGTGGT
CTTTTGCGGCAAGGGCTACCACCTGATGAGCTTCCCTCAGTCTGCCCCTCACGGCGTGGT

kkk Fhhkkhkkhkhkkhkkhkxkdkhkhkhkhkhkhkhkxkdkxkhkhkhkhkkrkhkxdkx ** *kx%x

CTT2TGCGGCAAGGGCTACCACCTGATGAGCTT2CC2CAG222GC2CC2CACGG2GTGGT

*k k% *khkkkhkkx *hkkk*

3250 3260 3270 3280 3290 3300

| I | | I |
GTTCCTGCACGTGACCTACGTGCCCGCCCAGGAGAAGAACTTCACCACCGCCCCAGCCAT
GTTTCTGCACGTGACATATGTGCCCGCTCAAGAGAAGAATTTCACCACCGCTCCAGCCAT

kkk Fhkhkkhkhkkhkkhkkhkk kk khkkhkkhkkhkkx kk Fhkhkhkhkkhkkkhk FAhkhkhkhkhkhkhkkhkk kxkxkhkkkkx

GTT2CTGCACGTGAC2TA2GTGCCCGC2CA2GAGAAGAA2TTCACCACCGC2CCAGCCAT

3310 3320 3330 3340 3350 3360

| I | | I |
CTGCCACGACGGCAAGGCCCACTTTCCCCGGGAGGGCGTGTTCGTGAGCAACGGCACCCA
CTGCCACGACGGCAAAGCCCACTTTCCTAGAGAAGGCGTGTTCGTGTCCAACGGCACCCA

khkkhkkdkhkhkhkhkhxhkkhkk *xdkhxhkkkkhx * kk khkkhkkkhkkhkkkkkk *kkkkkkkkhkkkhxk
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Prim.cons.

Moderna
Pfizer
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Prim.cons.
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CTGCCACGACGGCAA2GCCCACTTTCC22G2GA2GGCGTGTTCGTG22CAACGGCACCCA

3370 3380 3390 3400 3410 3420

| I | | I |
CTGGTTCGTGACCCAGCGGAACTTCTACGAGCCCCAGATCATCACCACCGACAACACCTT
TTGGTTCGTGACACAGCGGAACTTCTACGAGCCCCAGATCATCACCACCGACAACACCTT

EE R E R EEEE S ENEEEEEE R EEEEEEREEREEREREEEEEREEEEEEEEREREREESEESEESEE RS

2TGGTTCGTGAC2CAGCGGAACTTCTACGAGCCCCAGATCATCACCACCGACAACACCTT

3430 3440 3450 3460 3470 3480

| I | | I |
CGTGAGCGGCAACTGCGACGTGGTGATCGGCATCGTGAACAACACCGTGTACGATCCCCT
CGTGTCTGGCAACTGCGACGTCGTGATCGGCATTGTGAACAATACCGTGTACGACCCTCT

* % % %

CGTG222GGCAACTGCGACGT2GTGATCGGCAT2GTGAACAA2ACCGTGTACGA2CC2CT

R R EREEEEREERERE S EEEEREEREEE IS EEEERE ISR SR SR EE RS S IR

3490 3500 3510 3520 3530 3540

| I | | I |
GCAGCCCGAGCTGGACAGCTTCAAGGAGGAGCTGGACAAGTACTTCAAGAATCACACCAG
GCAGCCCGAGCTGGACAGCTTCAAAGAGGAACTGGACAAGTACTTTAAGAACCACACAAG

khkhkkhkkhkhkhkhkhkhhhhdhhhhhkhhkhhhd *hkhkh* *hkhhhhddhhhhd*x *kk * k% *r*x*x *%

GCAGCCCGAGCTGGACAGCTTCAA2GAGGA2CTGGACAAGTACTT2AAGAA2CACAC2AG

3550 3560 3570 3580 3590 3600

| I | | I |
CCCCGACGTGGACCTGGGCGACATCAGCGGCATCAACGCCAGCGTGGTGAACATCCAGAA
CCCCGACGTGGACCTGGGCGATATCAGCGGAATCAATGCCAGCGTCGTGAACATCCAGAA

khkkhkkhhkhkkhkhkkhkdxhhkhhhhdxd, *xhkhkhkddx* Fxh*r*x *xdkxdhkh**x **kxdkxhdrkxdx*x%x*%

CCCCGACGTGGACCTGGGCGAZATCAGCGG2ATCAA2GCCAGCGT2GTGAACATCCAGAA

3610 3620 3630 3640 3650 3660

| I | | I |
GGAGATCGATCGGCTGAACGAGGTGGCCAAGAACCTGAACGAGAGCCTGATCGACCTGCA
AGAGATCGACCGGCTGAACGAGGTGGCCAAGAATCTGAACGAGAGCCTGATCGACCTGCA

khkkhkkkhkhk *hkhkhkdxkdhkdhkhkdhkdxdrxhkhkhddxd Fxdrhdrxdxdhkdhkrdxdrxdrxdrxdx*

2GAGATCGA2CGGCTGAACGAGGTGGCCAAGAA2CTGAACGAGAGCCTGATCGACCTGCA

3670 3680 3690 3700 3710 3720

| I | | I |
GGAGCTGGGCAAGTACGAGCAGTACATCAAGTGGCCCTGGTACATCTGGCTGGGCTTCAT
AGAACTGGGGAAGTACGAGCAGTACATCAAGTGGCCCTGGTACATCTGGCTGGGCTTTAT

kk khkkhkk khkhkhkhkhkdAhkhkhkhkhkhkdhkdrdkhkrdrdrdrkdbrkhkdhrdxdrkdrkhrdxdxdxdrx *x%

2GA2CTGGG2AAGTACGAGCAGTACATCAAGTGGCCCTGGTACATCTGGCTGGGCTT2AT

3730 3740 3750 3760 3770 3780

| I | | I |
CGCCGGCCTGATCGCCATCGTGATGGTGACCATCATGCTGTGCTGCATGACCAGCTGCTG
CGCCGGACTGATTGCCATCGTGATGGTCACAATCATGCTGTGTTGCATGACCAGCTGCTG

khkkhkkhk khkkhkkhk FAhkhkhkhkhkhkdkhkhkhkhkhkdx *k Fhxkhkhkhkhkkhkhkdkk *khxkdkhkdkkhkkhkhkkxkhxhkkkx
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Prim.cons.
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CGCCGG2CTGAT2GCCATCGTGATGGT2AC2ATCATGCTGTG2TGCATGACCAGCTGCTG

3790 3800 3810 3820 3830 3840

| I | | I |
CAGCTGCCTGAAGGGCTGTTGCAGCTGCGGCAGCTGCTGCAAGTTCGACGAGGACGACAG
TAGCTGCCTGAAGGGCTGTTGTAGCTGTGGCAGCTGCTGCAAGTTCGACGAGGACGATTC

IR R E R EEEEREREREEEEEENEEEEEIEEEEEEEEERERESEEEEEEEEEESEEERSE]

2AGCTGCCTGAAGGGCTGTTG2AGCTG2GGCAGCTGCTGCAAGTTCGACGAGGACGA222

3850 3860 3870 3880 3890 3900

| I | | I |
CGAGCCCGTGCTGAAGGGCGTGAAGCTGCACTACACCTGATAAT - -AGGCTGGAGCCTCG
TGAGCCCGTGCTGAAGGGCGTGAAACTGCACTACACATGATGACTCGAGCTGGTACTGCA

EEEEEEEREEREREEE SR EREREE IR SR EEEEEE LI EEE I

2GAGCCCGTGCTGAAGGGCGTGAA2CTGCACTACAC2TGAT2A2TC22GCTGG22C22C2

* %k k k% * *

3910 3920 3930 3940 3950 3960

| I | | I |

GTGGCCTA--GCTTCTTGCCCCTT---=-=-=-===-=--=---- GGGCCTCCCCCCAGC- - -

TGCACGCAATGCTAGCTGCCCCTTTCCCGTCCTGGGTACCCCGAGTCTCCCCCGACCTCG
* * * k% *kkkkkk*k * * k*kkkkkk * %

2222C22AATGCT222TGCCCCTTTCCCGTCCTGGGTACCCCG2G2CTCCCCC2A2CTCG

3970 3980 3990 4000 4010 4020

| I | | I |
——————————————— CCCTCCTCCCCTTCCTGCACCCGT-ACCCCCGTGGTCTTTGAATA
GGTCCCAGGTATGCTCCCACCTCCACCTGCCCCACTCACCACCTCTGCTAGTTCCAGACA

*k*k *kkkx*k * * %

GGTCCCAGGTATGCTCCC2CCTCC2C2T2C22CAC2C22CACC2C2G22222T2222A2A

*k* % *kxk*k K % * * %

4030 4040 4050 4060 4070 4080

I | I I I I
AAGTCTGAGTGGGCGGCAAAAAAAAA- - = = = = = = = = == =< oo oo oo oo
CCTCCCAAGCACGCAGCAATGCAGCTCAAAACGCTTAGCCTAGCCACACCCCCACGGGAA

* * %

2222C22AG222GC2GCAA222A222CAAAACGCTTAGCCTAGCCACACCCCCACGGGAA

**k *kkk*k *

4090 4100 4110 4120 4130 4140

ACAGCAGTGATTAACCTTTAGCAATAAACGAAAGTTTAACTAAGCTATACTAACCCCAGG
ACAGCAGTGATTAACCTTTAGCAATAAACGAAAGTTTAACTAAGCTATACTAACCCCAGG
4150

4160 4170

GTTGGTCAATTTCGTGCCAGCCACACCCTGGAGCTAGCA
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Prim.cons. GTTGGTCAATTTCGTGCCAGCCACACCCTGGAGCTAGCA

Alignment data:

Alignment length: 4179

Identity (*) : 3549is84.92 %

Strongly similar (:) : 0is 0.00 %

Weakly similar (.) : 0is 0.00 %

Different: 630is 15.08 %

Sequence 0001 : Moderna (4004 residues).
Sequence 0002 : Pfizer (4175 residues).

CLUSTALW options used :
dnamatrix=iub
endgaps=1

gapdist=8
gapext=6.6666667
gapopen=15.000000000
ktuple=2

maxdiv=40
outorder=aligned
pairgap=5
score=percent
topdiags=4

type=DNA

window=4

Result files (text) :
CLUSTALW (/tmp/29ff7b84cee7.clustalw)
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