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Introducao: Covid-19 e vacinas de mRNA e proteina Spike

Desenho experimental (indicar programas)

Identificacao da proteina da Spike no genoma + Identificacao das mutacoes 2P

Identificacao de HBA1 (regiao cromossomica, estrutura e etc).

HBA1: identificacao da regiao 5’'UTR, CDS e 3'UTR; + como fica o cDNA com essas regioes;
Otimizacao de codons (o que é e resultado)

Vienna RNA estrutura da spike pré e pos otimizacao + analise da energia livre minima (comparar
as duas)

Expasy (traducdo do cDNA) da com mutagao e sem mutacao; Sequéncia de AA com a regiao RBD e
mutacoes;

Predicao de epitopos de anticorpos: http://tools.iedb.org/bcell/. Determinar a predi¢ao de
epitopos da proteina spike codificada por ambas vacinas de mRNA, antes e apos a adi¢ao das
mutagoes missense 2P. Pergunta: ha diferenca no numero de epitopos?

Predicao de epitopos de MHC classe I: http://tools.iedb.org/mhci/. Coloque a sequéncia da
proteina Spike e clique em Select HLA allele reference set e em seguida clique em submit;
predicao de epitopos de MHC classe Il + resultados

Conclusao e recap
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Pandemia COVID-19 .

31/12/2019 - a Organizacao Mundial da Saide (OMS) foi alertada sobre
varios casos de pneumonia na Republica Popular da China. Tratava-se de
uma nova cepa de coronavirus.

07/01/2020 - autoridades chinesas confirmaram que haviam identificado
um novo tipo de coronavirus.

Brasil

Sem conter pandemia, Brasil perde 100 mil
vidas para Covid



Anna Beatriz

As vacinas de RNA utilizam uma molécula de RNA para fornecer
instrucoes ao corpo sobre como produzir proteinas especificas,
desencadeando uma resposta imunologica capaz de produzir

anticorpos contra o antigeno, garantindo imunizacao contra futuras
infeccoes do patogeno.

INOVAGOES NA SAUDE

Entenda a revolucao das
vacinas de RNA mensageiro,
que fizeram pesquisadores
receber o Premio Nobel de
Med1c1na 2023

a utilizada na pandemia pode a ontrole de outras doencas



Anna Beatriz

vacinas de RNA

Analise > Alvo de transducao de sinal.23 de marco de 2022;7(1):94.
doi: 10.1038/s41392-022-00950-y.

Avancos no desenvolvimento da vacina mRNA contra
a COVID-19

Enyue Fang #12 XjaoHuiLiu® ', MiaoLi * 1, Zelun Zhang ¥ Cancao de Lifang 1 Bai Yu Zhu 3
Xiaohong Wu ', Jing Jing Liu ', Danhua Zhao ', Yuhua Li 4

Vantagens: curto ciclo de desenvolvimento, facil
industrializacao, processo de producao simples, flexibilidade
para responder a novas variantes e capacidade para induzir
uma melhor resposta imunologica.



Anna Beatriz

Proteina Spike

e 1.200 a 1.400 residuos de
aminoacidos de comprimento;

e Glicoproteina Spike é altamente
imunogenica;

e Afuncao da glicoproteina spike e
mediar a entrada viral na celula
hospedeira, primeiro interagindo
com moléculas na superficie
externa da célula e depois fundindo
as membranas viral e celular

Solodovnikov, Alexei; Arkhipova, Valeria (29
de julho de 2021)


https://en.wikipedia.org/wiki/Amino_acid
https://en.wikipedia.org/wiki/Amino_acid
https://en.wikipedia.org/wiki/Immunogenic
https://en.wikipedia.org/wiki/Glycoprotein
https://en.wikipedia.org/wiki/Viral_entry
https://en.wikipedia.org/wiki/Host_cell
https://en.wikipedia.org/wiki/Host_cell
https://en.wikipedia.org/wiki/Cell_membrane

Anna Beatriz

Proteina Spike

Covid: vacinas Pfizer e
Moderna sao as mais eficazes
para reforco, indica estudo

Philippa Roxby
Reporter de saude

3 dezembro 2021

BBC News, 2021

Solodovnikov, Alexei; Arkhipova,
Valeria (29 de julho de 2021)
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Gisaid

Virus detail
Virus name:
Accession 1D:
Type:

Clade:

Pango Lineage:
AA Substitutions:

Variant:

Passage
details/history:

hCoV-19/Belgium/rega-47745/2023

EPI_ISL_18492450

betacoronavirus

GRA

JN.1.1 (Pango v.4.3.1 consensus call), Omicron (BA.2-like) (Scorpio)

Spike A27S, Spike A264D, Spike A570V, Spike D405N, Spike D614G, Spike D796Y, Spike
E484K, Spike E554K. Spike F157S, Spike F486P, Spike G142D, Spike G339H, Spike
G446S, Spike H69del, Spike H245N, Spike H655Y, Spike 1332V, Spike ins16MPLF, Spike
K356T, Spike K417N, Spike L24del, Spike L212I, Spike L216F, Spike L452W, Spike
L4558, Spike N211del, Spike N440K, Spike N450D, Spike N460K, Spike N481K, Spike
N501Y, Spike N679K, Spike N764K, Spike N969K. Spike P25del, Spike P26del, Spike
P621S, Spike P6BIR, Spike P1143L, Spike Q498R, Spike Q954H, Spike R21T, Spike
R138G, Spike R403K, Spike R408S, Spike S50L, Spike S371F, Spike S373P, Spike S375F,
Spike S477N, Spike S939F, Spike T191, Spike T376A, Spike T478K, Spike V70del, Spike
V127F, Spike V213G, Spike VA45H, Spike V483del, Spike Y144del, Spike Y505H, E T9I, M
A63T, M A104V, M D3H, M Q19E, M T30A, N E31del, N G204R, N P13L, N Q229K, N
R32del, N R203K, N S33del, N S413R, NS3 T223I, NS7a R25K, NS7b F19L, NSP1 S135R,
NSP2 A31D, NSP2 F319L, NSP3 A1892T, NSP3 G489S, NSP3 K1155R, NSP3 N1708S,
NSP3 T241, NSP3 V238L, NSP4 L264F, NSP4 T3271, NSP4 T492], NSP5 P132H, NSP6
F108del, NSP6 G107del, NSP6 R252K, NSP6 S106del, NSP6 V24F, NSP9 T351, NSP12
P323L, NSP13 R392C, NSP14 142V, NSP15 T1121

VOI GRA (JN.14]N.1.*) first detected in Luxembourg/Iceland

Original

Sample information

Collection date:
Location:
Host:

Additional location
information:

Gender:

Patient age:
Patient status:
Specimen source:
Additional host
information:
Sampling strategy:
Outbreak:

Last vaccinated:
Treatment:
Sequencing
technology:
Assembly method:
Coverage:
Comment:

2023-11-04

Europe / Belgium / Lubbeek
Human

Other: Postal Code:3210

Female

87

unknown
Oropharyngeal swab

baseline surveillance

Nanopore MinION

Artic Network methods
140x (average)x

@ Insertion of 12 nucleotides when compared to the reference WIV04 sequence. Gap of 42
nucleatides when comnared to the reference WIVIM seauence

Leticia Yumi
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TGGAATGCTGATCTTTATAAGCTCATGGGACACTTCGCATGGTGGACAGCCTTTGTTACTAATGTGAATGCGTCATCATC
TGAAGCATTTTTAATTGGATGTAATTATCTTGGCAAACCACGCGAACAAATAGATGGTTATGTCATGCATGCAAATTACA
TATTTTGGAGGAATACAAATCCAATTCAGTTGTCTTCCTATTCTTTATTTGACATGAGTAAATTTCCCCTTAAATTAAGG
GGTACTGCTGTTATGTCTTTAAAAGAAGGTCAAATCAATGATATGATTTTATCTCTTCTTAGTAAAGGTAGACTTATAAT
TAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACAATGTTTGTTTTTCTTGTTTTA
TTGCCACTAGTCTCTAGTCAGTGTGTCATGCCGCTGTTTAATCTTATAACTACAACTCAATCATACACTAATTCTTTCAC
ACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTTAACTCAGGACTTGTTCTTACCTTTCTTTT
CCAATGTTACTTGGTTCCATGCTATCTCTGGGACCAATGGTACTAAGAGGTTTGATAACCCTGTCCTACCATTTAATGAT
GGTGTTTATTTTGCTTCCACTGAGAAGTCTAACATAATAAGAGGCTGGATTTTTGGTACTACTTTAGATTCGAAGACCCA




Primer Show

Primer Show

Primer Show accepts a DNA sequence along with a set of primer
sequences and returns a textual map showing the annealing positions of
the primers. The translation of the DNA sequence can be shown in the
reading frames you specify. You can also choose the number of bases per
line of the map, and whether to show the DNA in its single-stranded or
double-stranded form. The primer sequences you enter can contain "wild
card" bases, a feature that allows Primer Show to handle degenerate
primers. Use this program to produce a useful reference figure,
particularly when you have designed a large number of primers for a
particular template.

Paste the raw or FASTA sequence into the text area below.

>mRNA /gene="fem-2" (exons in uppercase)
gaacgcgaatgcctctctctctttcgatgggtatgecaattgtccacattcactegtgtt
gectectetttgecaacacgcaagacaccagaaacgegtcaaccaaagagaaaaagacge
cgacaacgggcagcactcgegagagacaaaggttatcgegttgtgttattatacattege
atccgggtcaactttagtccgttgaacatgcttcttgaaaacctagttctcttaaaataa ~
cgttttagaagttttggtcttcagATGTCTGATTCGCTAAATCATCCATCGAGTTCTACG

Enter the patterns in the 5' to 3' direction. An example pattern is:
/ac[gt]agect/ (My pattern's name). The two slashes mark the boundary
of the pattern and the round brackets surround the name of the pattern.
The square brackets surround possible bases at a degenerate site. You can
enter multiple patterns separated by commas. Primer Show automatically
constructs a reverse-complement version of each primer sequence so that
matches on the reverse strand can be shown. Incorrect entry of the
patterns may produce errors.

|/ATGTCTGATTCGCTAAATCATCC/ (PS1), ~
JCTATTCATTGTCATCTTCTTCC/ (PS2),
/AT[AC]GT[CG]ATTGGATGT[CG]ATATTGG/ (PS3),

/aacagctatgaccatg/ (reverse primer),

/attaaccctcactaaag/ (73 primer), ¥
|/ cgagegtcgacggtatcg/ (KS primer), y:

SUBMIT || CLEAR |

» Show |60 wv|bases per line.

» Show the translation for  uppercase text v

Leticia Yumi
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HGNC

HUGO Gene Nomenclature Committee

The resource for approved human gene nomenclatu

ViennaRNA Web Services

Institute for Theoretical Chemistry

W Structure prediction B Folding Kinetics B Sequence Design B ncRNA Detection B Genome Wide Screening W Other

uarcher: /R Fontsize: A A [l
National Library of Medicine
National Center for Biotechnology Information - . ’
The ViennaRNA Web Services Introduction
Our Web Services »

This server provides programs, web services, and databases, related to our work on RNA secondary structures.

Gene [Gene 5 [ Search § Detabases
For general information and other offerings from our group see the main TBI homepage. Dowiloads

Advanced Help.
To help us providing you with even better services please take the time to rate us at & Survegnonkeg
Gene

Gene integrates information from a wide range of species. A record may include nomenciature, Reference Sequences
(RefSegs), maps, pathways, variations, phenotypes, and links to genome-, phenotype-, and locus-specific resources
worldwide

>XIDT “ @

INTEGRATED DNA TECHNOLOGIES Order by stock part number »

PRODUCTS & SERVICES v APPLICATIONS & SOLUTIONS v  SUPPORT & EDUCATION v

OMIM"

An Online Catalog of Human Genes and Genetic Disorders Codon Optimization Tool

Updated May 10th, 2024

Synth

sign mac

imization Tool cor

expression to another. The ID s the best sequence option by screening and

filtering

sequenc

e secondary structures.
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ExPasy

Expasy

Translate

A Home g" Programmatic Access 84 Contact

Translate tool

Translate is a tool which allows the translation of a nucleotide (DNA/RNA) sequence to a protein sequence.

DNA or RNA sequence Output format
Please enter a DNA or RNA sequence - numbers © Verbose: Met, Stop, spaces between residues
and blanks are ignored ® Compact: M, -, no spaces

© Includes nucleotide sequence
© Includes nucleotide sequence, no spaces

DNA strands
forward reverse

Genetic codes - See NCBI's genetic codes
Standard v

TRANSLATE!




‘ More IEDB
Q'.g IEDB

Lcheck out our new IEDB updates! (1) Learn how to customize your database exports and (2) test out the new Next-generation Tools site for all your analysis and prediction needs.J

‘ Welcome

The Immune Epitope Database (IEDB) is a
freely available resource funded by NIAID
It catalogs experimental data on antibody
and T cell epitopes studied in humans and
other animal species in the context of
infectious disease, allergy, autoimmunity
and transplantation. The IEDB also hosts
epitope prediction and analysis tools, and
has a companion site, CEDAR (funded by
NCI), which houses cancer epitopes

Learn More
Upcoming Events & News
Virtual User Workshop ~ Nov 1-3, 2023
* recordings here
AACR 2024 Apr 5-10, 2024
Festival of Biologics Apr 15-17, 2024
* free pass registration
AAI 2024 May 3-7, 2024
Summary Metrics
[ Peptidic Epitopes 1,613,026
| Non-Peptidic Epitopes _ 3,188
T Cell Assays 513,389
| B Cell Assays 1,403,188
. MHC Ligand Assays | 4,803,225
| Epitope Source Organisms 4,469
Restricting MHC Alleles | 1,006
References 24,735

| Host @

Epltopo(?) % [
o W |
® Any A

O Linear peptide
[Exact M |[Ex SINFEKL |

O Discontinuous

O Non-peptidic

| Epitope Source (2)

Organism

Ex: influenza, peanut ||'I Find |
Antigen '

l Ex: core, capsid, myo:‘l Find |

) T cell
W) B cell
[¥) MHC Ligand

] Ex: neutralization

I‘ B Find |

Outcome: (] Positive ] Negative

' MHC Restriction (2)

=
® Any ‘a
O Class |

O Class Il

O Non-classical

O| Ex: HLA-A*02:01 H'I Find |

® Any

O Human

O Mouse

(O Non-human primate

F

O | Ex: dog, camel |M

Disease (2)

@ Any '
O Infectious

O Allergic

O Autoimmune

O| Ex: asthma ’E Find |

Rese! QSZIGIN

‘ START YOUR SEARCH HERE Epitope Analysis Resource

f Assay (i}

T Cell Epitope Prediction (@

Scan an antigen sequence for amino acid
patterns indicative of

MHC | Binding
MHC |l Binding

MHC | Processing (Proteasome, TAP)

MHC | Immunogenicity

B Cell Epitope Prediction (@
Predict linear B cell epitopes using

| Antigen Sequence Properties

Predict discontinuous B cell epitopes using
antigen structure via

Discotope
ElliPro

Epitope Analysis Tools (2

Analyze epitope sets of:
Population Coverage
Conservation Across Antigens

Clusters with Similar Sequences

Leticia Yumi



3. Resultados



Identificacdo da Spike
no genoma



Matheus

GISAID

Virus detail

Virus name:
Accession ID:
Type:

Clade:

Pango Lineage:
AA Substitutions:

Variant:
Passage
details/history:

hCoV-19/Belgium/reqga-47745/2023

EPI ISL 18492450

betacoronavirus

GRA

JN.1.1 (Pango v.4.3.1 consensus call), Omicron (BA.2-like) (Scorpio)

Spike A27S, Spike A264D, Spike A570V, Spike D405N, Spike D614G, Spike D796Y, Spike
E484K, Spike E554K, Spike F157S, Spike F486P, Spike G142D, Spike G339H, Spike
G446S, Spike H69del, Spike H245N, Spike H655Y, Spike 1332V, Spike ins16MPLF, Spike
K356T, Spike K417N, Spike L24del, Spike L2121, Spike L216F, Spike L452W, Spike
L4558, Spike N211del, Spike N440K, Spike N450D, Spike N460K, Spike N481K, Spike
N501Y, Spike N679K, Spike N764K, Spike N969K, Spike P25del, Spike P26del, Spike
P621S, Spike P681R, Spike P1143L, Spike Q498R, Spike Q954H, Spike R21T, Spike
R158G, Spike R403K, Spike R408S, Spike S50L, Spike S371F, Spike S373P, Spike S375F,
Spike S477N, Spike S939F, Spike T19I, Spike T376A, Spike T478K, Spike V70del, Spike
V127F, Spike V213G, Spike V445H, Spike V483del, Spike Y144del, Spike Y505H, E T9I, M
A63T, M A104V, M D3H, M Q19E, M T30A, N E31del, N G204R, N P13L, N Q229K, N
R32del, N R203K, N S33del, N S413R, NS3 T223I, NS7a R25K, NS7h F19L, NSP1 S135R,
NSP2 A31D, NSP2 F319L, NSP3 A1892T, NSP3 G489S, NSP3 K1155R, NSP3 N1708S,
NSP3 T241, NSP3 V238L, NSP4 L264F, NSP4 T3271, NSP4 T4921, NSP5 P132H, NSP6
F108del, NSP6 G107del, NSP6 R252K, NSP6 S106del, NSP6 V24F, NSP9 T35, NSP12
P323L, NSP13 R392C, NSP14 142V, NSP15 T1121

VOI GRA (JN.1+]JN.1.#) first detected in Luxembourg/Iceland

Original




S surface glycoprotein [ Severe acute respiratory syndrome coronavirus 2] 4, Download Datasets
Gene ID: 43740568, updated on 7-May-2024

“~"Summary (2][2)

Gene symbol S
Gene description surface glycoprotein
Locus tag GU280_gp02
Gene type protein coding
RefSeq status PROVISIONAL
Organism Severe acute respiratory syndrome coronavirus 2 (isolate: Wuhan-Hu-1, nat-host: Homo sapiens)
Lineage Viruses: Riboviria; Orthornavirae; Pisuviricota; Pisoniviricetes; Nidovirales; Cornidovirineae; Coronaviridae; Orthocoronavirinae;
Betacoronavirus: Sarbecovirus
Also known as spike glycoprotein
Summary Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is an enveloped, positive-sense, single-stranded RNA virus that causes
coronavirus disease 2019 (COVID-19). Virus particles include the RNA genetic material and structural proteins needed for invasion of
host cells. Once inside the cell the infecting RNA is used to encode structural proteins that make up virus particles, nonstructural proteins
that direct virus assembly, transcription, replication and host control and accessory proteins whose function has not been determined.~
The structural proteins of SARS-CoV-2 include the envelope protein (E), spike or surface glycoprotein (S), membrane protein (M) and the
nucleocapsid protein (N). The spike glycoprotein is found on the outside of the virus particle and gives coronavirus viruses their crown-
like appearance. This glycoprotein mediates attachment of the virus particle and entry into the host cell. S protein is an important target
for vaccine development, antibody therapies and diagnostic antigen-based tests.

@ Try the new Gene table

( Try the new Transcript table
8 NCBI

Matheus
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hCov-19/Belgium/raga-47745/2623
NC_845512.2:21563-25354

hCov-19/Belgium/xega-47745/2623
KC_845512.2:21563-25334

hCov-19/Belgium/xega-47745/2623
KC_€45512.2:215635-253384

hCov-19/Belgium/rega-47745/2623
NC_845512.2:21563-25354

hCov-19/Belgium/rega-47745/2623
NC_845512.2:21563-25354

hCcov-19/Belgium/xega-47745/2623
KC_645512.2:215635-25384

hCov-19/Belgium/raga-47745/2623
NC_845512.2:21563-25354

hCov-19/Belgium/rega-47745/2623
NC_845512.2:21563-25354

hCov-19/Balgium/xaga-47745,2623
NC_645512.2:21563-25354

hCov-19/Belgium/raga-47745/2623
NC_845512.2:21563-25354

CTTAACAACT AAACGAACAATETTTETTTTITCTTETTTTATTGCCACTAGTCTCTAGTC
------------------- ATGTTTE TTCTTET ATTGCCACTAGTCTCTAGTC

A A R A R R

CTGTETCATGCCGCTETTTAATCTTATAACTACAACTCAATCATACACTAATTCTTTCA
CTGTGTTAATCTTACAACCAGA---ACTCAATTACCCCCTGCATACACTAATTCTTTCA

WA AN A - - Y B

ACGTEETETTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTTAACTCAGG
ACGTGGTCTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGE

AR R A A AR A AR AR R AR AR A AR AR AR A AR A AR AR ARA AR A AR AR ARAA RN AN mA R

CTTGTTCTTACCTTTCTTTTCCAATETTACTTGETTCCATECTAT -~ -~~~ CTCTGGGA
CTTETTCTTACCTTTCTTTTCCAATGTTACTTGETTCCATEGCTATACATETCTCTGGEA
A A~

CAATGCETACT AACAGGTTTCATAACCCTETCCTACCATTTAATCGATGETETTTATTTTG
CAATGETACTAAGAGETTTGATAACCCTETCCTACCATTTAATGATGETETTTA G

B

TTCCACTCACAAGTCTAACATAATAAGAGECTCEATTTTTGGETACTACTTTAGATTCGA
TTCCACTCAGAAGTCTAACATAATAAGAGGCTGGATTTTTGGTACTACTTTAGATTCGA

e

CACCCAGTCCCTACTTATTET TAATAACGCTACTAATETTTTTATTARAGTCTETCAAT
CACCCAGTCCCTACTTATTET TAATAACGCTACTAATETTGTTATTAAAGTCTGTGAAT

A R R A R R R A A R

T AAT T T TETAATCGATCCATTTTTECATET TTA---CCACARARACKACALLAGTTGGA
T AAT T T TETAATCATCCATTTTTGEETETTTATTACCACAAALACAACALLAGTTEEA

AR AAAAR A AR AR ARARA AR A RA AN AR AARAR R A AN R RA R AR A RN

CEAAACTCACTCAGGAGTTTATTCTAGTCCCAATAATTCCACTTTTGAATATETCTCTC
CGAAAGTCGAGTTCAGAGTTTATTCTAGTECCAATAATTGCACTTTTGAATATETCTCTC

LR AR A AR AR AR AN AR A AR AR ARA AR AR AR R AR R AR AR A -

CCCTT T T T TATGCACCT TCAAGCAAAACACEETAATTTCAALAATCTTAGGCAATTTE
GCCTTTTCTTATGGACCTTGAAGCAAAACAGGETAATTTCAAAAATCTTAGGGAATTTE

AR AR A A AR A AN AR A AR AR A AR AR AR A AR A AR AR AR A AR A AR A RARAR AR AR AR w

zis54¢e
41

215606
98

21668
1538

21714
213

21774
278

21534
388

213554
398

21951
453

22011
513

22071
573

CLUSTAL
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hcov-19/Belgium/rega-47745,/2623

KC_645512.2:215635-25354

hCoV-19/Belgium/xaga-47745/2628
NC_645512.2:21563-25354

hcov-19/Belgium/xega-47745/2623
NC_845512.2:21565-25354

hCov-19/Balgium/xaga-47745,/26023
KC_B645512.2:215635-25384

hCoV-19/Belgium/xaga-47745/2828
NC_B45512.2:21563-25354

hCov-19/Belgium/xega-47745/2628
NC_G&£5512.2:215635-253584

hCcov-19/Belgium/rega-47745/2823
KC_B64£5512.2:21563-253584

hCcoV-19/Belgium/xaga-47745/2628
KC_BG45512.2:21563-25384

hCov-19/Belgium/xega-47745/2628
KC_G45512.2:215635-253584

hcov-19/Belgium/rega-47745,/26283
KC_B645512.2:215635-25384

TETCT T T ET T TCAAATGECACACACTEET T TETAACACARAGGAATTTTTATGAACCACA
TETCTTTET T TCAAATGECACACACTGETTTETAACACARAGGAATTTTTATGAACCACA

A

AT AT TACT ACAGACAACACATTTCTCETCTEETAACTETGATETTETAATAGGAATTET
AATCATTACTACAGACAACACATTTGTETCTGETAACTETGATETTECTAATAGGAATTET

A R

CAACAACACAGTTTATGATCCTTTGCAACT TGAATTAGATTCATTCAAGGAGGAGTTAGA
A A ACACACT T TATGATCCT T TG CAACCTCAAT TACGACTCATTCAAGGAGCAGTTAGA

R R R R R R R R R

TAAAT AT T TTAAGAATCATACATCACCAGATETTGATTTAGGTGACATCTCTEGCATTAA
TR AT AT T T T AACAATCATACATCACCACGATETTGATTTAGGTCGACATCTCTGECATTAA

B e e

TECTTCAGT T CTAAACAT TCAAALACGAAATTGACCGCCTCAATEAGGTTGCCAAGAATTT
TGCTTCAGTTCTAAACAT TCAARAAGAAATTGACCCCCTCAATGAGGTTGCCAAGAL

B e e

A AT GAATCT O T CAT CGATCTCCAACAACT TECARAGTATCAGCAGTATATAALATEECC
AR ATGAATCTCTCATCGATCTCCAAGAACT TGECARAGTATGAGCAGTATATARLATGGCC

e

AT GGTATATT TGECTAGET T TTATAGCTEGCTTCATTGCCATAGTAATEETCGACAATTAT
ATGETACATTTGECTAGETT TTATAGCTEGCTTCGATTGCCATAGTAATEETGACAATTAT

B ]

GCTTTGCTETATCACCAGTTECTETAGTTETCTCAAGEECTETTEGTTCTTGTEGEATCLTE
GCTTTGCTGTATGACCAGTTGCTETAGTTGTCTCAAGGECTGTTETTCTTGTGGATCLTE

A A R A

T G A AT T T AT CAAGACGACTCT CACGCCAGTGLTCALAGGAGTCARAATTACATTACAC
CTGCAAAT T TCATCAAGACCGACTCTGAGCCAGTECTCAAAGGAGTCARATTACATTACAT

A

AT AAACGAACTTATGGATTTGTTTATGAGAATCTTCACAATTGEAACTETAACTTTGAAG
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Li X, Yuan H, Li X, Wang H. Spike protein mediated membrane fusion during SARS-CoV-2 infection. J Med Virol. 2023 Jan;95(1):e28212. doi:
10.1002/jmv.28212. Epub 2022 Oct 25. PMID: 36224449; PMCID: PMC9874878.
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Guo L, Lin S, Chen Z, Cao Y, He B, Lu G. Targetable elements in SARS-CoV-2 S2 subunit for the design of pan-coronavirus fusion

inhibitors and vaccines. Signal Transduct Target Ther. 2023 May 10;8(1):197. doi: 10.1038/s41392-023-01472-x. PMID:
37164987; PMCID: PMC10170451.
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MEFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFEFSNV
TWFHAIHVSGTNGTERFDNPVLPENDGVYFASTERSNIIRGWIFGTTLDSKTOSLLIVNNAT
NVVIKVCEFQFCNDPFLGVYYHRNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNF
RNLREFVFENIDGYFRKIYSKHTPINLVRDLPOQGFSALEPLVDLPIGINITRFQTLLALHRSY
LTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGT ITDAVDCALDPLSETRCTLRSFTVEK
GIYQTSNFRVQPTESIVRFPNITNLCPFGEVEFNATRFASVYAWNRKRISNCVADYSVLYNSA
SEFSTFRCYGVSPTRLNDLCFTNVYADSFVIRGDEVRQIAPGOQTGRKIADYNYKLPDDFTGCVI
AWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGEFNCYFPLQOSYG
FOPTNGVGYQCPYRVVVLSFELLHAPATVCGPRKKSTNLVENKCVNENFNGLTGTGVLTESNKK
FLPFOOQFGRDIADTTDAVRDPQTLEILDITPCSEFGGVSVITPGTNTSNQVAVLYODVNCTEV
PVATHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPR
RARSVASOSITAYTMSLGAENSVAYSNNSIAIPTNFTISVITEILPVSMTKTSVDCTMYICG
DSTECSNLLLOYGSFCTQLNRALTGIAVEQCDEKNTQEVFAQVKOIYKTPPIRDFGGEFNFSQIL
PDPSKPSKRSFIEDLLENRKVTLADAGFIRKQYGDCLGDIAARDLICAQRKFNGLTVLPPLLTDE
MIAQYTSALLAGTITSGWTFGAGAALQIPFAMOMAYREFNGIGVTONVLYENQKLIANQENSA
IGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLD..EAEVQ
IDRLITGRLOSLOTYVTQOLIRAAETRASANLAATKMSECVLGOSKRVDFCGKGYHLMSFPQ
SAPHGVVFLEVTYVPAQERKNFTTAPAICHDGKAHFPREGVEFVSNGTHWEFVTQRNFYEPQIIT
TDNTFVSGNCDVVIGIVNNTVYDPLOPELDSFREELDKYFRNHTSPDVDLGDISGINASVVN
IQKEIDRLNEVARNLNESLIDLCELGRYEQYIRWPWYIWLGFIAGLIAIVMVTIMLCCMTSC
CSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT
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Identificacéio de HBAI



Lorena

HBA1 (NM _000558.5)

e Subunidade alfa da hemoglobina;
e Regiao cromossomica: 16p13.3;
e 1isoforma; transcrito maduro contendo 577pb;
e Delecoes ou mutagoes no gene HBA1 - hemoglobinopatias.
Chr 16
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Gene Cards, 2023



Lorena

Hemoglobina

Protein Data Bank, 2023



Lorena

Proteina HBAI
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Regides 5’UTR e 3’'UTR
da HBAI



Regides UTR

e Regioes UTR sao untranslated regions, ou seja, regioes nao traduzidas do RNA
mensageiro.

e Envolvidos em mecanismos de regulacao pos transcricional (Estabilidade, associacao
de miRNA);

e Aregiao 5UTR ocorre entre o CAP e o codon de iniciacao;

e Aregiao 3'UTR ocorre entre o codon de parada e a cauda Poli-A.

Codon de Cédon de

iniciagcao Sequéncia codante terminagao 3'UTR Cauda Poli-A

i
l
Cap 5’ :
1

Extremidade 5’ Extremidade 3’

Pietra Buratto De Santis (ALBERTS, et al; 2008)



Regides UTR da HBAI

Analise do mRNA linear da subunidade alfa da hemoglobina humana (NM_000558);
577 bp,

| . I |
5'UTR 38 CDS = coding sequence 466 3'UTR 577

37 pb 429 pb 111 pb

m National Library of Medicine

National Center for Biotechnology Information



Pietra Buratto De Santis

>NM 000558.5 Homo sapiens hemoglobin subunit alpha 1 (HBAl), mRNA

ACTCTTCTGGTCCCCACAGACTCAGAGAGAACCCACCATGGTGCTGTCTCCTGCCGACAAGACCAACGTC
AAGGCCGCCTGGGGTAAGGTCGGCGCGCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGATGTTCC
TGTCCTTCCCCACCACCAAGACCTACTTCCCGCACTTCGACCTGAGCCACGGCTCTGCCCAGGTTAAGGG
CCACGGCAAGAAGGTGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGGACGACATGCCCAACGCGCTG
TCCGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAACTTCAAGCTCCTAAGCCACT
GCCTGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAA
GTTCCTGGCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTGGCCATGCTT

CTTGCCCCTTGGGCCTCCCCCCAGCCCCTCCTCCCCTTCCTGCACCCGTACCCCCGTGGTCTTTGAATAA

AGTCTGAGTGGGCGGCA



Pietra Buratto De Santis

>NM 000558.5 Homo sapiens hemoglobin subunit alpha 1 (HBAl), mRNA
Regido
5"UTR

ACTCTTCTGGTCCCCACAGACTCAGAGAGAACCCACCAGGTGCTGTCTCCTGCCGACAAGACCAACGTC

AAGGCCGCCTGGGGTAAGGTCGGCGCGCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGATGTTCC

TGTCCTTCCCCACCACCAAGACCTACTTCCCGCACTTCGACCTGAGCCACGGCTCTGCCCAGGTTAAGGG

CCACGGCAAGAAGGTGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGGACGACATGCCCAACGCGCTG

TCCGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAACTTCAAGCTCCTAAGCCACT

GCCTGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAA

GTTCCTGGCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTAAGCTGGAGCCTCGGTGGCCATGCTT

CTTGCCCCTTGGGCCTCCCCCCAGCCCCTCCTCCCCTTCCTGCACCCGTACCCCCGTGGTCTTTGAATAA

AGTCTGAGTGGGCGGCA



Pietra Buratto De Santis

>NM 000558.5 Homo sapiens hemoglobin subunit alpha 1 (HBAl), mRNA
Re Sl ACTCTTCTGGTCCCCACAGACTCAGAGAGAACCCACCAEGGTGCTGTCTCCTGCCGACAAGACCAACGTC
5"UTR
AAGGCCGCCTGGGGTAAGGTCGGCGCGCACGCTGGCGAGTATGGTGCGGAGGCCCTGGAGAGGATGTTCC
TGTCCTTCCCCACCACCAAGACCTACTTCCCGCACTTCGACCTGAGCCACGGCTCTGCCCAGGTTAAGGG
CCACGGCAAGAAGGTGGCCGACGCGCTGACCAACGCCGTGGCGCACGTGGACGACATGCCCAACGCGCTG

TCCGCCCTGAGCGACCTGCACGCGCACAAGCTTCGGGTGGACCCGGTCAACTTCAAGCTCCTAAGCCACT
GCCTGCTGGTGACCCTGGCCGCCCACCTCCCCGCCGAGTTCACCCCTGCGGTGCACGCCTCCCTGGACAA
GTTCCTGGCTTCTGTGAGCACCGTGCTGACCTCCAAATACCGTTABCTGGAGCCTCGGTGGCCATGCTT
CTTGCCCCTTGGGCCTCCCCCCAGCCCCTCCTCCCCTTCCTGCACCCGTACCCCCGTGGTCTTTGAATAR
AGTCTGAGTGGGCGGCA




Regi&o 5'UTR DA PROTEINA SPIKE
HBAL ATUAL 2P

ACTCTTCTGGTCCCCACAGACTCAGAGAGAACCCACCAATGTTTGTITTITCTIGITITATTGCCACTAGTCTCTAGTCAGTGTGTCATGCCGCTGTTTAATCTTATAACTACRACTCAATCATACA
CTAATTCTTTCACACGTGGIGI TTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTTAACTCAGGACTIGTITCTTACCTITCTTITTCCAATGTTACTTGGTITCCATGCTATCTICT
GGGACCAATGGTACTARGAGGT TTGATARCCCTGTICCTACCATTTAATGATGGTGTTTATTTI TGCTTCCACTGAGRAGT CTAACATAATARGAGGCTGGATTTTTGGTACTACTTITAGATIC
GRAGACCCAGTCCCTACTTATTGTI TAAT AACGCTACT AATGT I TITAT T AR AGTCTGTGAAT TTCAATTTTGTAATGATCCATTTTTGGATGTTTACCACARARAACAACAARAGTTGGATGS
AN AGTGAGTCAGGAGT T T AT TCTAGTGCGARTARTTGCACT TTTGRAATATGTCTCTCAGCCTTTTCTTATGGACCTTGAAGGAR R ACAGGGTAATTTCARRAATCTTAGGGRAATTTGTGTITT
ANGAATATTGATGGTTAT T T TARAAT ATATTCTAAGCACACGCCTATTATAGGGCGTGATTTCCCTCAGGGTTTITCGGCTTTAGRACCATTGGTAGATT TGCCAATAGGTATTARCATCAC
TAGGTTTCARACTTTACTIGCT T T AR AT AGRAGTTATTTGACTCCTGGTGATTCTICT TCAGGT TGGACAGCTGGTGCTGCAGATTATTATGTGGGTTATCTTCAACCTAGGACTTITTCTAT
TA AR TAT A A TGAA R ATGGARCCATTACAGATGCTGTAGACTGTGCACTTGACCCTCTCTCAGARACAAAGTGTACGTTGARATCCTTCACTGTAGAARAAGGAATCTATCAARCTTCTARAC
TTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATGTTACARACTTGTGCCCTTITCATGARGTTTTTAACGCCACCAGATTTGCATCTGT TTATGCTTGGARCAGGACGAGAAT
CAGCARCTGTGTIGCTGAT T AT TCTGTCCTATATARTTTCGCACCATTTTICGCT T T T AAGTGT TATGGAGTGTCTCCTACTARATTARATGATCTCTGCTTTACTAATGTCTATGCAGATT
CATTTGIAATTARAGGTAATGAAGTCAGCCARATCGCTCCAGGGCAR ACTGGAA R T AT TGCTGATTATAATTATARATTACCAGATGATTTTACAGGCTGCGTTATAGCTTGGAATTCTAAC
ANGCTTGATTCTAAGCATAGTGGTAAT TATGAT TACTGGTATAGATCGT TTAGGAAGTCTARACTCARACCTTTTGAGAGAGATATTTCAACTGAAATCTATCAGGCCGGTAACARACCTTG
TAAAGGT AR AGGTCCTAATTGTTACTTICCT T TACAATCATATGGTTTCCGACCCACTTATGETIGTTGGTCACCARCCATACAGAGTAGTAGTACTTITCTTTITGRACTTCTACATGCACCAG
CAACTGITTIGIGGACCT AR A AGTCTACTAATTTGGT TAR AR ACARATGTGTCAATTTCARACTTCAATGGT TTAACAGGCACAGGTGTICTTACTARGTCTARCARARAAGTTTCTGCCTITIC
CRAACAATTTGGCAGAGACATTGTTGACACTACTGATGCTGTCCGTGATCCACAGACACTTGAGATTCTTGACATTACACCATGTICTTITGGTGGTGTCAGTGTTATAACACCAGGARCARR
TACTTCTAACCAGGTTIGCTGTITCTTTATCAGGGTGTTAACTGCACAGAAGTCTCTGTTGCTATTCATGCAGATCARCTTACTCCTACTTGGCGTGTTTATTCTACAGGTTCTARTGTITITIC
AR ACACGTGCAGGCTGTI T TART AGGGGCTGARTATGTCARACAACTCATATGAGTGTGACATACCCATTGGTGCAGCGTATATGCGCTAGT TATCAGACTCAGACTAAGTCTCGTCGGCGGGCA
CGTAGTGTAGCTAGTCAATCCATCATTGCCTACACTATGTCACTIGGTGCAGRARRATTCAGT TGCTTACTCTARTAACTCTATTGCCATACCCACARATTTTACTATTAGTGTTACCACAGA
ANTTCTACCAGTGTCTATGACCAAGACATCAGT AGATTGTACAATGTACATTIGTGETGATTCAACTGAATGCAGCARTCTTTTGTTGCARTATGGCAGTTTTTGTACACARTTARAACGTG
CITTARCTGGAATAGCTGT TGARCAAGACAA L A L CACCCAAGARGTTTTTGCACAAGTCARACAR A TTTACAA R ACACCACCARTTARATATTTTGGTGGTTTTAATTTTTCACARATATTA
CCAGATCCATCAR AR CCARGCANGAGGTCATTTAT TGAAGATCTACTTTTCARCARAGTGACACTTGCAGATGCTGGCTTCAT CARACAATATGGTGATTGCCTTGGTGATATTIGCTGCTAG
AGACCTCATTIGTIGCACARAAGTTTARCGGCCTTACTGTITTTGCCACCTTTGCTCACAGATGARATGATTGCTCAATACACTTICTGCACTGTTAGCGGGTACRATCACTTCTGGTTGGACCT
TTGGTGCAGGTGCTGCAT TACARATACCATTTGCTATGCAAATGGCTTATAGGT TTAATGGTAT TGGAGT TACACAGAATGTICTCTATGAGAACCAARAATTGATTGCCARCCARTTTAAT
AGTGCTATTGGCAARATTCARGACTCACTITTTTCCACAGCAAGTGCACTTGGARAACTTCARGATGTGGTCARCCATAATGCACRAGCTTTARACACGCTTGTTARACAACTTAGCTCCAR
ATTTGETGCAATTTCARGTGT T TTARATGATATCCTTTCACGTCTTGACCCTCCTGAGGCTGAAGTGCARATTGATAGGTTGATCACAGGCAGACTTCARAGTTTGCAGACATATGTGACTC
ANCAATTAATTAGAGCTGCAGARATCAGAGCTTCTGCTARTCTTGCTGCTACTARA A TGTCAGAGTGTGTACTTGGACAATCARA AAGAGTTGATT TTTGTGGARAGGGCTATCATCTTATG
TCCTTCCCTCAGTCAGCACCTCATGGTGTAGTCTICTIGCATGTGACTTATGTCCCTGCACARGAAMAGAACTTCACAACTGCTCCTGCCATTTGTCATGATGGARRAGCACACTITCCTICG
TGAAGGTGICTTTIGTI T TCARATGGCACACACTGGTTTGT AACACA R AGGAATTTTTATGARCCACARATCATTACTACAGACAACACATTTGTGTCTGGTAACTGTGATGTTGTARTAGGAR
TTGTCAACARCACAGTTTATGATCCTTTGCAACTTGART TAGATTCATTCAAGGAGGAGT TAGAT AR A TATTTTARGAATCATACATCACCAGATGTTGATTTAGGTGACATCTCTGGCATT
AATGCTTCAGTTGTARACATTCARAR AGAR ATTGACCGCCTCARTGAGGTTGCCARAGART TTARATGAATCTCTCATCGATCTCCAAGAACTTGGARAGTATGAGCAGTATATAARATGGCC
ATGGTATATTTGGCTAGGT I TTATAGCTGGCTTGATTGCCATAGT AATGGTGACAATTATGCTI TGCTGTATGACCAGT TGCTGTAGTTGTCTCAAGGGCTGTTGTICTTGTGGATCCTGCT
GCARATTTGATGRAAGACGACTCTGAGCCAGTGCTCAARAGGAGTCARATTACATTACACATAAGCTGGAGCCTCGGTGECCATGCTTICTIGCCCCTTGGGCCTCCCCCCAGCCCCTCCTCCCCTIC
CTGCACCCGTACCCCCGTGAICTITGAATARAGTCTGAGTGEECGGCA ;
Regido 3'UTR

DA HBA1

Pietra Buratto De Santis



Otimizacdo de codons



O que é?

e Acontece uma estruturagcao dos codons para leitura e tradugao dos
aminoacidos.

Utilizar o Codon Optimization Tool da IDT (Integrated DNA Technologies)

o Aferramenta de otimizacdo de cddons altera as trincas do DNA,
de um organismo para expressao em outro, sem mudar os
aminoacidos que serao traduzidos.

Cassiana Mathias F. dos Santos




Otimizacgéo de cédons da spike atual sem as regides 5 UTR e 3°UTR

ATG TTC GTG TTT TTG GTT TTG CTC CCC CTC GTC TCT TCA CAG TGT GTT
Resu ItadO ATG CCT CTC TTC AAC CTG ATA ACC ACG ACC CAA TCA TAT ACC RAC TCC
TTT ACT AGG GGA GTT TAC TAC CCG GAC 2AG GTG TTC CGA TCA TCA GTA
CTC CAC CTC ACA CAG GAC CTT TTC CTG CCG TTT TTT TCA AAT GTC ACC
TGG TTC CAT GCC ATA AGC GGT ACG AAC GGA ACA AAG AGA TTT GAC RARAC
CCT GTA CTC CCG TTT AAT GAT GGA GTT TAT TTC GCG TCA ACG GAG AAG
TCA AMLT ATC ATA AGR GGG TGG ATC TTC GGA ACA ACC CTG GAT TCC AAG
ACA CAG TCC CTT TTG ATT GTT AARC AAC GCC ACA AAT GTG TTT ATC AAG
GTC TGC GAG TTC CAA TTT TGC AAT GAT CCC TTT CTG GAC GTA TAC CAT
Ann AMAT RAT AAG TCT TGG ATG GAG TCC GAA TCT GGT GTG TAC AGC TCC
GCT AAC RAT TGT ACA TTC GAZA TAT GTC TCA CAG CCT TTC CTC ATG GAC
CTT GAG GGA AAG CAG GGG AAT TTC AAD 2AC TTG CGA GAG TTC GTT TTT
ADG AMC ATA GAC GGC TAT TTT ARG ATC TAT AGC Ann CAC ACC CCC ATA
ATC GGC AGG GAT TTT CCG CAG GGG TTC TCA GCT CTC GARA CCG TTG GTC
GAC TTG CCC ATA GGG ATT AAC ATC ACG AGA TTC CAZA ACT CTG CTT GCT
CTT AAT CGA AGC TAT CTT ACG CCT GGC GAC AGC TCC TCC GGA TGG ACC
GCC GGG GCA GCT GAT TAC TAC GTT GGT TAC TTG CAA CCA CGG ACG TTC
CTT CTT ARG TAT AAC GAA AAT GGA ACG ATA ACT GAC GCT GTA GAT TGT
GCT CTG GAC CCG TTG TCA GAG ACT AAG TGC ACC CTT AAG TCC TTT ACG
GTG GAZA ARRA GGA ATC TAT CAG ACA AGC 2AC TTT AGAR GTT CAG CCT ACC
GAG AGC ATC GTT CGA TTT CCA AAC GTC ACT 2AAT CTT TGT CCG TTC CAT
GAG GTA TTC AAC GCC ACA CGC TTC GCC AGT GTA TAC GCC TGG RAAT AGG
ACG AGA ATT AGC RAC TGC GTA GCC GAC TAC AGT GTC CTC TAC ZAT TTC
GCC CCG TTT TTT GCG TTT ARR TGT TAC GGG GTT AGT CCC ACARA 2AG CTG




Resultado

ACC

ATC
TCT
ACC
ATT
CCG
GGT
TGC

ATC
CTC

TGC
TGG
TGT
CCT
LGA
ATG

GTG
GAT
LCC

TTT
ACC

cTC
CTT
CGA
TAC
TTT

TGC

GTC
GAC
ACC
ACG
CGA
TTG
ATC
AGA
TCA
ATA
TCC
TCT

ATT
CcCcC
GAC

CCG
ceT
ACT
GTC
TCT
GAC
ATA

GTA
ATC
GGC
AGG
CcTC
cccC
ATG
ACA
cTC

TGT
GTG
GCC

TAC
TAC
CCC
GAC

TGT

GTT
LCC

ATC
TCC
GAG
TTT
ACC
TCT

GTT
GAC

ACT
TEC

TAT
GTG
CCG
TTT
TTT

TCC

TAT
TGT
GTG

ACG
AGC

(ol L i

AGT
TCA
ACL
GGT
GGC
cccC
CcCT
GGA
GTA

CTT
GTT
TTC
GTA
ATC
TCC
GTA
GCG
GCG
TCT
ATC
GTG
cTC
ACG

ATC
ATC
ATC
GAT
CGG

CCG
TEC

CTG
GAC
TTT
TCC

AGT
TAC
ACH
ACR



Resultado

CTG
CTIT
GGC

ATR
TGG
ATG

ATT

CCG

GIG

CIT
TGT
TTT
TAT

ACT
ATC
ICT
GTIT

CTT
ACC

ETPT
CIG
CIC

TTIC
cca

ATC
CIC
ATG
ACRh
TGT

ATC
ATC
GAT
CCC
ALT
ALT
ATR

AGT

TAR

CAG

ACA
GAC
ACA
AGC
GGA

ATT
TIT

GGA
CCC
ICT
CGA

AGC
TAT

ATC
GGT
TCC
GAC
ATC
GAG

ATA
IGC
GAT

ACG
ATT
TTC
GTA

AGT
TGG
GTIT
CIT
GAT

GIC
TIC
ICT
GCG
GCG
TIG
TIG
GCG
ATT

ACC
cazn
ATC

TTC

CCT
CTIT
CTIT

TTG
GAG
ATT
TGG
GTIC

GAG

GCC
GGT
CGa
GCC
AGG
CCG
GCG

GTa
TIC
TCa
CIC
TCC
GIG
TAT
AnC
AGG
AGT

GCG
TTC
AAT
ZLC
GAG
GGC
ATR
GAC
TAC
ACC
TGT
CCa

TTT
AGC

GAC
CTG

ATT
ACT

CTIG
ATC
ATT
TGT
GTIC

GTIT
ALC
TTC
TTT
CIG
CTIC
ACC
CCa

TCC
CIT
ACH
TTG
ATR
ACT
GCT
GAT
CCT

TTIT
ACC
TTC
GTC
GAT
ATC
CGa

TGG
ATG
TCA
CIT

CTIT

CTG
CTIT
TGC
ARG

TCT

ALG
TGT
GAC
ACH
GCT
GTIC
ATT

GIG
GAC
AGR

ACC
TGT
GGG
TTT
AGR
AGG
AGT
GAC
TAT
GGA
ALT
CTC
GGT
TGT
GGT
GGC

ATC

GAC

CCG
TTIT
ATC
GAG

ITT
IGT
AGC
GIC



Estrutura Secunddria e
Energia Livre



Leticia Kaiser

Regides 5'UTR e 3'UTR

o~ ’ o ~ '
Regiao 5 UTR Regiao 3'UTR
ACTCTTCTGGTCCCCACAGACTCAGAGAGAACCCACCA GCTGGAGCCTCGGTGGCCATGCTTCTTGCCCCTTGGGCCTCCCCCCAG
CCCCTCCTCCCCTTCCTGCACCCGTACCCCCGTGGTCTTTGAATAAAG
TCTGAGTGGGCGGCA

o o
Energia livre minima: -10.20 kcal/mol Energia livre minima: -29.50 kcal/mol

\ medida de estabilidade da estrutura secundaria
. ViennaRNA Web Services
Fonte: ViennaRNA, 2024 (RNAfOld Server) Institute for Theoretical Chemistry



Leticia Kaiser

Vacina de mRNA (antes da otimizacdo)

A GGTCCCCACAGA SAGAACCCACCARTGTTTGTTTTTCTTGI TITATTGCCACTAGTCTCTAGTCAGTGTGTCATGCCGCTGTTTARTCTTATAACTACAACTCARTCATACR
CTAATTCTITCACACGTGGTGITTATTACCCTGACARAGT TTTCAGATCCTCAGT TTTACATTTAACTCAGGACTTGTTCTTACCTITCTTTTCCARTGTTACTTGGTTCCATGCTATCTCT
GGGACCAATGGTACTARGAGGTTTGATAACCCTGICCTACCATTTARTGATGGTGTTTATTTTGCTTCCACTGAGRAAGT CTAACATARTARGAGGCTGGATTTTTGGTACTACTTTAGATTC
GAAGACCCAGTCCCTACTTATTGT TAATAACGCTACTAATGTTTTTATTARAGTCTGTGAATTTCAATTT TGTAATGATCCATTTTTGGATGTTTACCACAARAACAACARARGTTGGATGE
ARAGTGAGTCAGGAGTTTATTCTAGTGCGAATAATTGCACTTTTGAATATGTCTCTCAGCCTTITCTTATGEACCTIGARGGARRACAGGGTARTTTCARARATCTTAGGGAATTTGTGTTIT
ARGRATATTGATGGTTATTTTARRATATATTCTARGCACACGCCTATTATAGGECGTGATTTCCCTCAGGETTTTTCGGCTTTAGAACCATTGGTAGATTTGCCAATAGGTATTARCATCAC
TAGGTTTCARACTTTACTTGCTTTARATAGAAGTTAT TTGACTCCTGGTGATTCTTCTTCAGGT TGGACAGCTGETGCTGCAGATTAT TATGTGEGTTATCTTCAACCTAGGACTTTTCTAT
TARAATATARTGARAATGGARCCATTACAGATGCTGTAGACTGTGCACTTGACCCTCTCTCAGARACARAGTGTACGTTGARATCCTTCACTGTAGAARRAGGARTCTATCARACTTCTAAC
TTTAGAGTCCAACCAACAGARTCTATTGTTAGATTTCCTARTGTTACAAACTTGTGCCCTTTTCATGARGT TTTTAACGCCACCAGATTTGCATCTGT TTATGCTTGEAACAGGACGAGAAT
CAGCAACTGTGTTGCTGATTATTCTGTCCTATATARTTTCGCACCATTTTTCGCTTTTAAGTGT TATGGAGTGTCTCCTACTARATTARATGATCTCTGCTTTACTAATGTCTATGCAGATT
CATTTGTAATTARAGGTARTGARGTCAGCCARATCGCTCCAGGGCARRCTGGARATATTGCTGATTATAAT TATARATTACCAGATGATTTTACAGGCTGCGT TATAGCTTGGARTTCTAAC
ARGCTTGATTCTARGCATAGTGGTARTTATGAT TACTGGTATAGATCGTTTAGGAAGTCTARACTCARACCTTTTGAGAGAGATATTTCAACTGARATCTATCAGGCCGGTAACARACCTTG
TAAAGGTAAAGGTCCTAATTGTTACTTTCCTTTACAATCATATGGT TTCCGACCCACTTATGGTGT TGETCACCARCCATACAGAGTAGTAGTACTTTCTTTTGAACTTCTACATGCACCAG
CAACTGTTTGTGGACCTARARAGTCTACTARTTTGCT TARRARCARATGTGTCAATTTCAACTTCARTGGT TTAACAGGCACAGGTGTTCTTACTARGTCTARCARARAGTTTCTGCCTTTC
CAACAATTTGGCAGAGACATTGTTGACACTACTGATGCTGTCCGTGATCCACAGACACTTGAGATTCTTGACATTACACCATGTICTTTTGGTGETGTCAGTGTTATARCACCAGGAACARA
TACTTCTAACCAGGTTGCTGTTCTTTATCAGGGTGTTAACTGCACAGAAGT CTCTGTTGCTATTCATGCAGATCARCTTACTCCTACTTGGCGTGT TTATTCTACAGGTTCTAATGTTTTIC
ARACACGTGCAGGCTGT T TARTAGGGGCTGAATATGTCAACAACTCATATGAGTGTGACATACCCATTGGTGCAGGTATATGCGCTAGT TATCAGACT CAGACTAAGT CTCGTCGGCGGECA
CGTAGTGTAGCTAGTCAATCCATCATTGCCTACACTATGTCACTTGETGCAGARARTTCAGT TGCTTACTCTARTAACTCTATTGCCATACCCACARATTTTACTATTAGTGTTACCACAGA
ARTTCTACCAGTGTCTATGACCARGACATCAGTAGATTGTACAATGTACATTTGTGGTGATTCAACTGAATGCAGCART CTTTTGT TGCARTATGGCAGT TTTTGTACACAATTARARCGTG
CTTTAACTGGAATAGCTGTTGAACAAGACARAAACACCCARGARGT TTTTGCACARGT CARACARATTTACARAACACCACCARTTARATATTTTGGTGGTTTTARTTTTTCACRRRTATTA
CCAGATCCATCAARACCAAGCAAGAGGTCATTTATTGRAAGATCTACTTTTCAACAARGTGACACTTGCAGATGCTGGCTTCATCARACAATATGGTGATTGCCTTGETGATATTGCTGCTAG
AGACCTCATTTGTGCACARAAGTTTARCGGCCTTACTGTTTTGCCACCTTTGCTCACAGATGARATGATTGCTCARTACACTTCTGCACTGTTAGCGGGTACAATCACTTCTGGTTGGACCT
TTGGTGCAGGTGCTGCATTACARATACCATTTGCTATGCARATGGCTTATAGGT TTARTGGTAT TGGAGT TACACAGRATGTTCTCTATGAGAACCAARAATTGATTGCCAACCAATTTAAT
AGTGCTATTGGCARRATTCARGACTCACTTTTTTCCACAGCAAGTGCACTTGGARAACTTCARGATGTGGTCAACCATART GCACAAGCTTTARACACGCTTGT TARACAACTTAGCTCCAR
ATTTGGIGCAATTTCARGTGTTTTARATGATATCCTTTCACGTCTTGACCCTCCTGAGGCTGAAGT GCARATTGATAGGTTGATCACAGGCAGACT TCARAGT TTGCAGACATATGTGACTC
ARCAATTAATTAGAGCTGCAGAAATCAGAGCTTCTGCTAATCTTGCTGCTACTARAATGTCAGAGTGTGTACT TGGACAAT CARARAGAGT TGATT TTTGTGGARAGGGCTATCATCTTATG
TCCTTCCCTCAGTCAGCACCTCATGGTGTAGTCTTICTTGCATGTGACTTATGTCCCTGCACAAGAANAGAACT TCACRACTGCTCCTGCCATTTGTCATGATGGARRAGCACACTTTCCTCG
TGAAGGTGTCTTTGTTTCAARTGGCACACACTGGTTTGTARCACARAGGAATTTTTATGAACCACARATCATTACTACAGACAACACATTTGTGTCTGGTARCTGTGATGTTGTAATAGGAR
TTGTCAACAACACAGTTTATGATCCTTTGCARCTTGART TAGATTCATTCARGGAGGAGT TAGATANATAT TTTARGAATCATACATCACCAGATGTTGATTTAGGTGACATCTCTGGCATT
ARTGCTTCAGTTGTAAACATTCARARAGAAATTGACCGCCTCAATGAGGT TGCCAAGART TTARATGAAT CTCTCATCGATCTCCARGAACT TGGARAGTATGAGCAGTATATAARATGGCC
ATGGTATATTTGGCTAGGTTTTATAGCTGGCTTGAT TGCCATAGTAATGGTGACAATTATGCTITGCTGTATGACCAGT TGCTGTAGTTGTCTCAAGGGCTGTTGT TCTTGTGGATCCTGCT
GCAAATTTGATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGT CARATTACAT TACACATAAGCTGGAGCCTCGETEECCATECTTCTTECCCCTTGEECCTCCCCCCAGCCCCTCCTCCCCTIC
CTGCACCCGTACCCCCGTGETCTITGAATARAGTCTGAGTGEECGECA
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Leticia Kaiser

Vacina de mRNA (antes da otimizacdo)

Energia livre minima: -1110.70 kcal/mol

Estrutura secundaria Fonte: ViennaRNA. 2024



Leticia Kaiser

Vacina de mRNA (apéds a otimizactio)

ACTCTTCTGGTCCCCACAGACTCAGAGAGAACCCACCAATG TTC GTG TTT TTG GTT TTG CTC CCC CTC GTC TCT TCA CAG TGT GTT ATG CCT CTC TTC AAC CTG ATA ACC ACG
ACC CAR TCA TAT ACC AAC TCC TTT ACT AGG GGA GTT TAC TAC CCG GAC ARG GTG TTC CGA TCA TCA GTA CTC CAC CTC ACA CAG GAC CTT TTC CTG CCG TTT TT
T TCA AAT GTC ACC TGG TTC CAT GCC ATA AGC GGT ACG AAC GGA ACA AAG AGA TTT GAC AAC CCT GTA CTC CCG TTT AAT GAT GGA GTT TAT TTC GCG TCA ACG
GAG ARG TCA AAT ATC ATA AGA GGG TGG ATC TTC GGA ACA ACC CTG GAT TCC AAG ACA CAG TCC CTT TTG ATT GTT AAC AAC GCC ACA AAT GTG TTT ATC AAG GT
C TGC GAG TTC CAR TTT TGC AAT GAT CCC TTT CTG GAC GTA TAC CAT AAA AAT AAT AAG TCT TGG ATG GAG TCC GARA TCT GGT GTG TAC AGC TCC GCT AAC AAT
TGT ACA TTC GAA TAT GTC TCA CAG CCT TTC CTC ATG GAC CTT GAG GGA ARG CAG GGG AAT TTC ARAR AARC TTG CGA GAG TTC GTT TTT AAG ARC ATA GAC GGC TA
T TTT AAG ATC TAT AGC AAAR CAC ACC CCC ATA ATC GGC AGG GAT TTT CCG CAG GGG TTC TCA GCT CTC GAA CCG TTG GTC GAC TTG CCC ATA GGG ATT AAC ATC
ACG AGA TTC CRA ACT CTG CTT GCT CTT ARAT CGA AGC TAT CTT ACG CCT GGC GAC AGC TCC TCC GGA TGG ACC GCC GGG GCA GCT GAT TAC TAC GTT GGT TAC TT
G CRA CCA CGG ACG TTC CTT CTT AAG TAT AAC GAA AAT GGA ACG ATA ACT GAC GCT GTA GAT TGT GCT CTG GAC CCG TTG TCA GAG ACT RAG TGC ACC CTT AAG
TCC TTT ACG GTG GAA ARA GGA ATC TAT CAG ACA AGC AAC TTT AGA GTT CAG CCT ACC GAG AGC ATC GTT CGA TTT CCA AAC GTC ACT AAT CTT TGT CCG TTC CA
T GAG GTA TTC AAC GCC ACA CGC TTC GCC AGT GTA TAC GCC TGG AAT AGG ACG AGA ATT AGC AAC TGC GTA GCC GAC TAC AGT GTC CTC TAC AAT TTC GCC CCG
TTT TTT GCG TTT AAA TGT TAC GGG GTT AGT CCC ACA AAG CTG ARAT GAC CTT TGC TTC ACC AAT GTG TAC GCG GAC TCA TTC GTG ATC AARA GGC AAC GAG GTG TC
A CAG ATT GCC CCC GGT CARAR ACA GGG AAT ATC GCG GAC TAT AAT TAC AAG CTC CCC GAC GAC TTT ACT GGT TGT GTG ATC GCT TGG AAT AGT AAT AAG CTT GAC
TCT ARAZ CAT TCC GGC AAC TAC GAT TAC TGG TAC CGG TCT TTC CGA AAA TCT AAG CTT ARAR CCC TTT GAA CGG GAC ATA TCC ACT GAAR ATA TAC CAA GCT GGG AR
C ARG CCT TGC RAG GGG AAG GGC CCT RAT TGC TAT TTT CCG CTT CAG TCC TAT GGA TTT AGG CCG ACC TAC GGC GTC GGC CAT CAA CCT TAT CGG GTA GTG GTA
CTC AGC TTC GAG CTC CTT CAT GCC CCA GCC ACT GTG TGC GGG CCG AAA AAR TCC ACA ARC TTG GTG ARG AAT AAR TGC GTC AAC TTC AAC TTT AAT GGG CTT AC
A GGT ACG GGA GTA CTG ACA AAA TCT AAC AARA AAG TTT CTT CCG TTT CAG CAG TTT GGT AGG GAC ATC GTC GAC ACG ACT GAT GCG GTT AGA GAT CCA CAG ACA
CTT GAZ ATC CTC GAC ATA ACT CCA TGT TCC TTC GGG GGA GTT TCC GTG ATA ACC CCA GGG ACC AAT ACA AGC ARC CAA GTA GCG GTA CTG TAT CAR GGA GTT AAr
T TGC ACG GAA GTG AGC GTT GCA ATC CAC GCG GAC CAG CTT ACT CCT ACC TGG CGA GTA TAC AGT ACC GGC TCC AAT GTA TTT CAA ACT CGG GCG GGC TGT TTG
ATC GGC GCC GARA TAT GTA AAC AAT TCC TAC GAR TGT GAT ATC CCT ATC GGC GCG GGG ATC TGT GCG AGT TAC CAG ACC CAR ACG AAA TCT AGA AGA AGG GCC AG
G TCC GTG GCG TCC CARA AGT ATC ATA GCG TAC ACC ATG TCA CTC GGG GCT GAG AAT TCT GTA GCT TAC TCT AAC AAC AGC ATT GCC ATA CCC ACG AAC TTT ACG
ATC AGT GTC ACA ACG GAG ATT CTG CCG GTG TCC ATG ACC AAG ACC AGC GTG GAT TGT ACA ATG TAT ATT TGC GGT GAT TCT ACA GAG TGT TCT AAT CTC TTG CT
C CRRA TAC GGG TCA TTC TGC ACC CAA CTC AAG AGA GCC CTT ACG GGG ATC GCT GTT GAG CAA GAC AAG AAT ACT CAG GAAR GTC TTC GCC CAARA GTT ARAR CAG ATC
TAC ARZ ACA CCG CCT ATC AAR TAC TTC GGC GGT TTT AAC TTC TCT CAA ATC CTG CCG GAT CCC TCT AAG CCC TCT AAG CGA AGC TTC ATA GAA GAC TTG CTT TT
AAT ARA GTT ACA CTC GCG GAT GCC GGG TTT ATT ARG CAA TAT GGC GAC TGC CTG GGG GAC ATA GCG GCT AGG GAC CTG ATA TGT GCT CAR AARA TTT RAT GGG
CTT ACAZ GTT TTG CCT CCG CTG CTC ACA GAC GAA ATG ATA GCT CAG TAC ACC AGC GCC TTG CTT GCG GGC ACC ATC ACA AGC GGT TGG ACC TTC GGG GCG GGA GC
G GCG CTT CAAR ATT CCA TTT GCT ATG CAG ATG GCC TAC CGG TTT AAT GGG ATT GGT GTA ACT CAA AAC GTC CTC TAC GAA ARAC CAG AAG CTG ATT GCC AAT CARA
TTC AAT TCC GCA ATT GGT AAG ATT CAG GAT AGC CTC TTT TCC ACC GCA TCA GCA CTT GGG ARA TTG CAG GAC GTC GTA AAT CAC AAC GCG CARA GCC CTC AAT AC
A CTG GTG ARR CAG CTG TCC TCT AAG TTC GGA GCG ATC AGT TCC GTA TTG AAT GAC ATA TTG TCA AGG CTG GAC CCA CCC GAG GCT GAG GTG CAG ATA GAT AGA
CTT ATC ACT GGA CGC CTC CAG TCT CTT CAA ACT TAT GTT ACT CAG CAG CTG ATA CGG GCC GCA GRA ATC CGA GCA AGT GCG AAC CTG GCT GCT ACC ARG ATG TC
T GARA TGT GTC CTC GGG CAG AGC AAG AGG GTT GAT TTC TGT GGC AARA GGT TAC CAC TTG ATG AGC TTC CCG CAAR AGT GCT CCT CAC GGG GTT GTT TTT CTT CAC
GTT ACA TAT GTC CCC GCG CAG GAA AAAR ARC TTT ACA ACC GCG CCC GCT ATC TGT CAT GAC GGA ARG GCG CAC TTT CCC AGAR GARA GGG GTT TTT GTC TCA AAT GG
G ACZ CAC TGG TTC GTT ACC CAG AGG RAAT TTC TAC GAG CCT CAG ATC ATC ACG ACC GAT AAT ACA TTC GTC AGT GGT AAT TGT GAT GTG GTC ATC GGT ATT GTC
AAT RAAC ACT GTC TAT GAC CCG CTG CAG CTC GAG CTT GAT TCC TTC AAG GAG GAG CTG GAT AAG TAT TTT AAA AAC CAT ACA TCT CCC GAC GTA GAT TTG GGC GA
T ATC TCA GGA ATC RAC GCG TCC GTG GTG RAT ATC CAG AAG GAG ATA GAC CGA CTT ARAT GAG GTT GCT ARA ARAC CTG AAT GAG AGT CTG ATT GAC CTG CRA GAA
CTC GGG AAA TAC GAA CAA TAT ATA AARR TGG CCC TGG TAC ATC TGG CTG GGT TTT ATA GCG GGT CTT ATA GCC ATA GTT ATG GTC ACC ATT ATG CTT TGT TGT AT
ACC TCC TGT TGC AGT TGC CTT AAG GGA TGT TGT TCA TGC GGT AGC TGC TGC AAG TTT GAT GAA G GAT TCC GAG CCA GTC CTT ARAG GGC GTC AARAR CTC CAC
TAT ACT TAR
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Leticia Kaiser

Vacina de mRNA (apéds a otimizactio)

Energia livre minima: -1153.10 kcal/mol

Estrutura secundaria

Fonte: ViennaRNA, 2024
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Estruturas Secunddrias e Energia Livre

Energia livre minima:
-1153.10 kcal/mol

Energia livre minima:
-1110.70 kcal/mol

B
Otimizacao de
codons

Vacina de mRNA antes Vacina de mRNA depois

Otimizacao de codons - Aumento da estabilidade da estrutura secundaria

Fonte: ViennaRNA, 2024
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da linhagem JN.1 antes
e apos as mutacoes



Helena

Sequéncia cONA Spike JN.1: sem mutacdo

ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTCATGCCGCTGTTTAATCTTATAACTACAACTCAATCATACACTAATTCTTTCACACGT
GGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTTAACTCAGGACTTGTTCTTACCTTTCTTTTCCAATGTTACTTGGTTCCATGCTATCTCT
GGGACCAATGGTACTAAGAGGTTTGATAACCCTGTCCTACCATTTAATGATGGTGTTTATTTTGCTTCCACTGAGAAGTCTAACATAATAAGAGGCTGGATTTTT
GGTACTACTTTAGATTCGAAGACCCAGTCCCTACTTATTGTTAATAACGCTACTAATGTTTTTATTAAAGTCTGTGAATTTCAATTTTGTAATGATCCATTTTTG
GATGTTTACCACAAAAACAACAAAAGTTGGATGGAAAGTGAGTCAGGAGTTTATTCTAGTGCGAATAATTGCACTTTTGAATATGTCTCTCAGCCTTTTCTTATG
GACCTTGAAGGAAAACAGGGTAATTTCAAAAATCTTAGGGAATTTGTGTTTAAGAATATTGATGGTTATTTTAAAATATATTCTAAGCACACGCCTATTATAGGG
CGTGATTTCCCTCAGGGTTTTTCGGCTTTAGAACCATTGGTAGATTTGCCAATAGGTATTAACATCACTAGGTTTCAAACTTTACTTGCTTTAAATAGAAGTTAT
TTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGATTATTATGTGGGTTATCTTCAACCTAGGACTTTTCTATTAAAATATAATGAAAATGGA
ACCATTACAGATGCTGTAGACTGTGCACTTGACCCTCTCTCAGAAACAAAGTGTACGTTGAAATCCTTCACTGTAGAAAAAGGAATCTATCAAACTTCTAACTTT
AGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATGTTACAARAACTTGTGCCCTTTTCATGAAGTTTTTAACGCCACCAGATTTGCATCTGTTTATGCTTGG
AACAGGACGAGAATCAGCAACTGTGTTGCTGATTATTCTGTCCTATATAATTTCGCACCATTTTTCGCTTTTAAGTGTTATGGAGTGTCTCCTACTAAATTAAAT
GATCTCTGCTTTACTAATGTCTATGCAGATTCATTTGTAATTAAAGGTAATGAAGTCAGCCAAATCGCTCCAGGGCAAACTGGAAATATTGCTGATTATAATTAT
AAATTACCAGATGATTTTACAGGCTGCGTTATAGCTTGGAATTCTAACAAGCTTGATTCTAAGCATAGTGGTAATTATGATTACTGGTATAGATCGTTTAGGAAG
TCTAAACTCAAACCTTTTGAGAGAGATATTTCAACTGAAATCTATCAGGCCGGTAACAAACCTTGTAAAGGTAAAGGTCCTAATTGTTACTTTCCTTTACAATCA
TATGGTTTCCGACCCACTTATGGTGTTGGTCACCAACCATACAGAGTAGTAGTACTTTCTTTTGAACTTCTACATGCACCAGCAACTGTTTGTGGACCTAAAAAG
TCTACTAATTTGGTTAAAAACAAATGTGTCAATTTCAACTTCAATGGTTTAACAGGCACAGGTGTTCTTACTAAGTCTAACAAAAAGTTTCTGCCTTTCCAACAA
TTTGGCAGAGACATTGTTGACACTACTGATGCTGTCCGTGATCCACAGACACTTGAGATTCTTGACATTACACCATGTTCTTTTGGTGGTGTCAGTGTTATAACA
CCAGGAACAAATACTTCTAACCAGGTTGCTGTTCTTTATCAGGGTGTTAACTGCACAGAAGTCTCTGTTGCTATTCATGCAGATCAACTTACTCCTACTTGGCGT
GTTTATTCTACAGGTTCTAATGTTTTTCAAACACGTGCAGGCTGTTTAATAGGGGCTGAATATGTCAACAACTCATATGAGTGTGACATACCCATTGGTGCAGGT
ATATGCGCTAGTTATCAGACTCAGACTAAGTCTCGTCGGCGGGCACGTAGTGTAGCTAGTCAATCCATCATTGCCTACACTATGTCACTTGGTGCAGAAAATTCA
GTTGCTTACTCTAATAACTCTATTGCCATACCCACAAATTTTACTATTAGTGTTACCACAGAAATTCTACCAGTGTCTATGACCAAGACATCAGTAGATTGTACA
ATGTACATTTGTGGTGATTCAACTGAATGCAGCAATCTTTTGTTGCAATATGGCAGTTTTTGTACACAATTAAAACGTGCTTTAACTGGAATAGCTGTTGAACAA
GACAAAAACACCCAAGAAGTTTTTGCACAAGTCAAACAAATTTACAAAACACCACCAATTAAATATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCA
TCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTGACACTTGCAGATGCTGGCTTCATCAAACAATATGGTGATTGCCTTGGTGATATT
GCTGCTAGAGACCTCATTTGTGCACAAAAGTTTAACGGCCTTACTGTTTTGCCACCTTTGCTCACAGATGAAATGATTGCTCAATACACTTCTGCACTGTTAGCG
GGTACAATCACTTCTGGTTGGACCTTTGGTGCAGGTGCTGCATTACAAATACCATTTGCTATGCAAATGGCTTATAGGTTTAATGGTATTGGAGTTACACAGAAT
GTTCTCTATGAGAACCAAAAATTGATTGCCAACCAATTTAATAGTGCTATTGGCAAAATTCAAGACTCACTTTTTTCCACAGCAAGTGCACTTGGAAAACTTCAA
GATGTGGTCAACCATAATGCACAAGCTTTAAACACGCTTGTTAAACAACTTAGCTCCAAATTTGGTGCAATTTCAAGTGTTTTAAATGATATCCTTTCACGTCTT
GACAAAGTTGAGGCTGAAGTGCAAATTGATAGGTTGATCACAGGCAGACTTCAAAGTTTGCAGACATATGTGACTCAACAATTAATTAGAGCTGCAGAAATCAGA
GCTTCTGCTAATCTTGCTGCTACTAAAATGTCAGAGTGTGTACTTGGACAATCAAAAAGAGTTGATTTTTGTGGAAAGGGCTATCATCTTATGTCCTTCCCTCAG
TCAGCACCTCATGGTGTAGTCTTCTTGCATGTGACTTATGTCCCTGCACAAGAAAAGAACTTCACAACTGCTCCTGCCATTTGTCATGATGGAAAAGCACACTTT
CCTCGTGAAGGTGTCTTTGTTTCAAATGGCACACACTGGTTTGTAACACAAAGGAATTTTTATGAACCACAAATCATTACTACAGACAACACATTTGTGTCTGGT
AACTGTGATGTTGTAATAGGAATTGTCAACAACACAGTTTATGATCCTTTGCAACTTGAATTAGATTCATTCAAGGAGGAGTTAGATAAATATTTTAAGAATCAT
ACATCACCAGATGTTGATTTAGGTGACATCTCTGGCATTAATGCTTCAGTTGTAAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTTGCCAAGAATTTAAAT
GAATCTCTCATCGATCTCCAAGAACTTGGAAAGTATGAGCAGTATATAAAATGGCCATGGTATATTTGGCTAGGTTTTATAGCTGGCTTGATTGCCATAGTAATG
GTGACAATTATGCTTTGCTGTATGACCAGTTGCTGTAGTTGTCTCAAGGGCTGTTGTTCTTGTGGATCCTGCTGCAAATTTGATGAAGACGACTCTGAGCCAGTG
CTCAAAGGAGTCAAATTACATTACACATAA 3809 b
p



Helena

Sequéncia traduzida Spike JN.1: sem mutacdo

~ 5'3' Frame 1 ‘l
MFVFLVLLPLVSSQCVMPLENLITTTQSYTNSFTRGVYYPDKVFRS SVLHLTODLFLPFFSNVTWFHASGTNGTKREDNPVLPENDGVY FASTEKSNI IRGWI FGTTLDSKTQSLLIVNNA
TNVFIKVCEFQFCNDPFLDVYHKNNKSWMESESGVYSSANNCTFEYVSOPFLMDLE GKOQGNFRNLREFVFKNI DGYFKIYSKHTPI IGRDFPQGFSALE PLVDLPIGINITRFQTLLALNRS
YLTPGDSSSGWTAGAADYYVGYLOPRTFLLKYNENGT ITDAVDCALDPLSETKCTLKS FTVEKGIYOT SNFRVOPTES IVRFPNVINLC PFHEVENATRFASVYAWNRTRISNCVADYSVLY
NFAPFFAFKCYGVSPTKLNDLCETNVYADSFVIKGNEVSQIAPGOTGNIADYNYKLPDDFTGCVIAWNSNKLDSKESGNYDYWYRSFRKSKLKPFERDISTE I YOAGNKPCKGKGPNCYFPL
OSYGFRPTYGVGHOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNENFNGLTGTGVLTKSNKKFLPFQOFGRDIVDTTDAVRDPQTLE ILDITPCSFGGVSVITPGTNT SNQVAVLYOG
VNCTEVSVAIEADOLT PTWRVYSTGSNVFOTRAGCLIGAEYVNNSYECDIPIGAGICASYOTOTKSRRRARSVASQS I IAYTMSLGAENSVAYSNNSIAI PTNFTISVITEILDVSMTKT SV
DCTMYICGDSTECSNLLLOYGSFCTOLKRALTGIAVEODKNTQEVFAQVKOIYKTPPIKYFGGENFSQIL PDPSKPSKRSFIEDLLENKVTLADAGFIKOYGDCLGDIAARDLICAQKENGL
TVLPPLLTDEMIAQYTSALLAGT ITSGWTFGAGAALQI PFAMOMAYRFNGIGVTONVLYENQKLIANQENSAIGKIQDSLEFSTASALGKLODVVNENAQALNTLVKQLSSKEGAT SSVLNDI
LSRLDKVEAEVQIDRLITGRLOSLOTYVTQQLIRAAE TRASANLAATKMSECVLGOSKRVDFCGKG YHIMSFPOSAPHGVVFLEVTYVPAQEKNFTTAPA ICHDGKARFPREGVEVSNGTEN
FVTORNFYEPQI ITTDNTEVSGNCDVVIGIVNNTVYDPLOLELDSFKEELDKYFRNHTSPDVDLGDISGINASVVN IOKE IDRLNEVAKNLNE SLIDLOELGKYEQY IRWPWY IWLGFIAGL
IATVMVT IMLCCMTSCCSCLEGCCSCGSCCKEDEDDSEPVLKGVKLEYT -

1269 residuos

Expasy

Bioinformatics Resource



Helena

Dominio RBD Spike JN.1: sem mutacdo

MEVFLVLLPLVSSQCVMPLENLITTTQSYTNSFTRGVYYPDKVFRSSVLHLTOQDLFLPFEFSNVIWEFHAISGTNGTKREDNPVLPENDGVYFASTEKS
NITRGWIFGTTLDSKTQSLLIVNNATNVEFIKVCEFQFCNDPFLDVYHKNNKSWMESESGVYSSANNCTFEYVSQPFLMDLEGKQOGNEFKNLREEFVEKN
IDGYFKIYSKHTPIIGRDFPQGESALEPLVDLPIGINITREFQTLLALNRSYLTPGDSSSGWTAGAADYYVGYLQPRTFLLKYNENGTITDAVDCALD
PLSETKCTLKSEFTVEKGIYQTSNFRVOPTESIVRFPNVTNLCPFHEVENATRFASVYAWNRTRISNCVADYSVLYNFAPFFAFKCYGVSPTKLNDLC
FTNVYADSFVIKGNEVSQIAPGQTGNIADYNYKLPDDFTGCVIAWNSNKLDSKHSGNYDYWYRSFRKSKLKPFERDISTEIYQAGNKPCKGKGPNCY
FPLOSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNENFNGLTGTGVLTKSNKKFLPFQQFGRDIVDTTDAVRDPQTLEILD
ITPCSEGGVSVITPGTNTSNQVAVLYQGVNCTEVSVATHADQLTPTWRVYSTGSNVEQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTKSRRR
ARSVASQSITAYTMSLGAENSVAYSNNSTAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLKRALTGIAVEQDKNTOE
VFAQVKQIYKTPPIKYFGGENESQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSAL
LAGTITSGWTEGAGAALQIPFAMOMAYRENGIGVTONVLYENQKLIANQEFNSAIGKIQDSLESTASALGKLODVVNHNAQALNTLVKQLSSKFGAIS
SVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQOLTIRAAETRASANLAATKMSECVLGQSKRVDFCGKGYHLMSEFPQSAPHGVVEFLHVTYVPAQ
EKNFTTAPAICHDGKAHFPREGVEVSNGTHWEVTQRNFYEPQITTTDNTEVSGNCDVVIGIVNNTVYDPLOLELDSFKEELDKYFKNHTSPDVDLGD
ISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVL
KGVKLHYT

Segundo o roteiro disponibilizado (316-533) = 217 residuos*



Helena

Dominio RBD Spike original: sem mutacdo

MEFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVIWFHATIHVSGTNGTKREDNPVLPFNDGVYFASTEK
SNIIRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVE
KNIDGYFKIYSKHTPINLVRDLPQGFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFLLKYNENGTITDAVDC
ALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITNLCPEGEVENATRFASVYAWNRKRISNCVADYSVLYNSASESTFKCYGVSPTKLN
DLCEFTNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDETGCVIAWNSNNLDSKVGGNYNYLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEG
FNCYFPLOSYGFQPTNGVGYQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNENENGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTL
EILDITPCSEFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTN
SPRRARSVASQSITAYTMSLGAENSVAYSNNSIATPTNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDK
NTQEVFAQVKQIYKTKVIKDFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQY
TSALLAGTITSGWTFGAGAALQIPFAMOMAYRENGIGVTQNVLYENQKLIANQFNSAIGKIQDSLSSTASALGKLODVVNONAQALNTLVKQLSSNFE
GAISSVLNDILSRLDPPEAEVQIDRLITGRLQSLOTYVTQQLIRAAETRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTY
VPAQEKNFTTAPATICHDGKAHFPREGVEVSNGTHWEVTQRNEFYEPQITTTDNTEFVSGNCDVVIGIVNNTVYDPLQPELDSFKEELDKYFKNHTSPDV
DLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMT SCCSCLKGCCSCGSCCKFDEDDS
EPVLKGVKLHYT

Segundo o roteiro disponibilizado (319-537) = 218 residuos



Helena
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Sequence, in FASTA format

>spike atual sem mutagdo

MFVFLVLLPLVSSQCVMPLFNLITTTQOSYTNSFTRGVYYPDRVFRSSVLHLTQDLFLPFFSNVTWFHAISGTNGTRRFDNPVLPFNDGVYFASTERKSNIIRGWIFGTTLDSKTQSLLIVNNATNVEFIKVCEFQFCNDPFLDVYHENNKSWME
SESGVYSSANNCTFEYVSQPFLMDLEGKQGNFRKNLREFVFRNIDGYFKIYSKHTPIIGRDFPQGFSALEPLVDLPIGINITRFOQTLLALNRSYLTPGDSSSGWTAGAADYYVGYLOQPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSFEFT
VEKGIYQTSNFRVOPTESIVRFPNVINLCPFHEVFNATRFASVYAWNRTRISNCVADY SVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIKGNEVSQIAPGOTGNIADYNYKLPDDFTGCVIAWNSNKLDSKHSGNYDYWYRSFRKS
RKLKPFERDISTEIYQAGNRPCRGRKGPNCYFPLOSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPRKSTNLVENKCVNFNFNGLTGTGVLTKSNRKKFLPFQOFGRDIVDTTDAVRDPOTLEILDITPCSFGGVSVITPGTNTSNQVAVLY
QGVNCTEVSVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTOCTKSRRRARSVASQSIIAYTMSLGAENSVAYSNNSIATIPTNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQOLR
RALTGIAVEQDENTQEVFAQVRQIYRTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQRFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQI PFAMOMAYRFNGIGVTONVL
YENQKLIANQFNSAIGKIQDSLFSTASALGKLODVVNHNAQALNTLVKQLSSKFGAISSVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTOOLIRARETRASANLAATRKMSECVLGOSKRVDFCGRKGYHLMSFPOSAPHGVVFLHVTYV

PAQERNFTTAPAICHDGKAHFPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLOLELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVARKNLNESLIDLOQELGEKYEQYIKWPWYIWLGE
IAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCRKFDEDDSEPVLKGVKLHYT

Valid Sequence.

Choose file Example protein sequence

» Advanced options

Search Clear

Powered by InterProScan
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Dominio RBD Spike JN.1: sem mutacdo

MEVEFLVLLPLVSSQCVMPLENLITTTQSYTNSFTRGVYYPDKVFRSSVLHLTODLFLPEFEFSNVTWEFHAISGTNGTKREDNPVLPEFNDGVYFASTEKS
NITRGWIFGTTLDSKTQSLLIVNNATNVEFIKVCEFQFCNDPFLDVYHKNNKSWMESESGVYSSANNCTFEYVSQPFLMDLEGKQGNEFKNLREEFVEKN
IDGYFKIYSKHTPIIGRDFPQGFSALEPLVDLPIGINITRFQTLLALNRSYLTPGDSSSGWTAGAADYYVGYLOPRTFLLKYNENGTITDAVDCALD
PLSETKCTLKSEFTVEKGIYQTSNFRVQPTESIVREFPNVTNLCPFHEVENATRFASVYAWNRTRISNCVADY SVLYNFAPFFAFKCYGVSPTKLNDLC
FTNVYADSEVIKGNEVSQIAPGOTGNIADYNYKLPDDFTGCVIAWNSNKLDSKHSGNYDYWYRSFRKSKLKPFERDISTEIYQAGNKPCKGKGPNCY
FPLOSYGFRPTYGVGHOQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTKSNKKFLPFQQFGRDIVDTTDAVRDPQTLEILD
ITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVSVAIHADQLTPTWRVYSTGSNVEFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTKSRRR
ARSVASQSITAYTMSLGAENSVAYSNNSTAIPTNFTISVITEILPVSMTKTSVDCTMYICGDSTECSNLLLOYGSFCTQLKRALTGIAVEQDKNTQE
VEAQVKOIYKTPPIKYFGGEFNESQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKEFNGLTVLPPLLTDEMIAQYTSAL
LAGTITSGWTFGAGAALQIPFAMOMAYRENGIGVTONVLYENQKLIANQENSAIGKIQDSLESTASALGKLODVVNHNAQALNTLVKOQLSSKFGAIS
SVLNDILSRLDKVEAEVQIDRLITGRLOSLOTYVTQOLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSEFPQSAPHGVVEFLHVTYVPAQ
ERNFTTAPAICHDGKAHFPREGVEVSNGTHWEVTORNEYEPQITITTDNTEVSGNCDVVIGIVNNTVYDPLOLELDSFKEELDKYFKNHTSPDVDLGD
ISGINASVVNIQKEIDRLNEVAKNLNESLIDLOELGKYEQYIKWPWY IWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKEFDEDDSEPVL
KGVKLHYT

Segundo o Interpro (345-522) = 177 residuos

o InterPro
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ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTCATGCCGCTGTTTAATCTTATAACTACAACTCAATCATACACTAATTCTTTCACACGTGGTGTTTA
TTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTTAACTCAGGACTTGTTCTTACCTTTCTTTTCCAATGTTACTTGGTTCCATGCTATCTCTGGGACCAATGGTACTA
AGAGGTTTGATAACCCTGTCCTACCATTTAATGATGGTGTTTATTTTGCTTCCACTGAGAAGTCTAACATAATAAGAGGCTGGATTTTTGGTACTACTTTAGATTCGAAGACC
CAGTCCCTACTTATTGTTAATAACGCTACTAATGTTTTTATTAAAGTCTGTGAATTTCAATTTTGTAATGATCCATTTTTGGATGTTTACCACAAAARAACAACAAAAGTTGGAT
GGAAAGTGAGTCAGGAGTTTATTCTAGTGCGAATAATTGCACTTTTGAATATGTCTCTCAGCCTTTTCTTATGGACCTTGAAGGAAAACAGGGTAATTTCAAAAATCTTAGGG
AATTTGTGTTTAAGAATATTGATGGTTATTTTAAAATATATTCTAAGCACACGCCTATTATAGGGCGTGATTTCCCTCAGGGTTTTTCGGCTTTAGAACCATTGGTAGATTTG
CCAATAGGTATTAACATCACTAGGTTTCAAACTTTACTTGCTTTAAATAGAAGTTATTTGACTCCTGGTGATTCTTCTTCAGGTTGGACAGCTGGTGCTGCAGATTATTATGT
GGGTTATCTTCAACCTAGGACTTTTCTATTAAAATATAATGAAAATGGAACCATTACAGATGCTGTAGACTGTGCACTTGACCCTCTCTCAGAAACAAAGTGTACGTTGAAAT
CCTTCACTGTAGAAAAAGGAATCTATCAAACTTCTAACTTTAGAGTCCAACCAACAGAATCTATTGTTAGATTTCCTAATGTTACAARAACTTGTGCCCTTTTCATGAAGTTTTT
AACGCCACCAGATTTGCATCTGTTTATGCTTGGAACAGGACGAGAATCAGCAACTGTGTTGCTGATTATTCTGTCCTATATAATTTCGCACCATTTTTCGCTTTTAAGTGTTA
TGGAGTGTCTCCTACTAAATTAAATGATCTCTGCTTTACTAATGTCTATGCAGATTCATTTGTAATTAAAGGTAATGAAGTCAGCCAAATCGCTCCAGGGCAAACTGGAAATA
TTGCTGATTATAATTATAAATTACCAGATGATTTTACAGGCTGCGTTATAGCTTGGAATTCTAACAAGCTTGATTCTAAGCATAGTGGTAATTATGATTACTGGTATAGATCG
TTTAGGAAGTCTAAACTCAAACCTTTTGAGAGAGATATTTCAACTGAAATCTATCAGGCCGGTAACAAACCTTGTAAAGGTAAAGGTCCTAATTGTTACTTTCCTTTACAATC
ATATGGTTTCCGACCCACTTATGGTGTTGGTCACCAACCATACAGAGTAGTAGTACTTTCTTTTGAACTTCTACATGCACCAGCAACTGTTTGTGGACCTAAAAAGTCTACTA
ATTTGGTTAAAAACAAATGTGTCAATTTCAACTTCAATGGTTTAACAGGCACAGGTGTTCTTACTAAGTCTAACAAAAAGTTTCTGCCTTTCCAACAATTTGGCAGAGACATT
GTTGACACTACTGATGCTGTCCGTGATCCACAGACACTTGAGATTCTTGACATTACACCATGTTCTTTTGGTGGTGTCAGTGTTATAACACCAGGAACAAATACTTCTAACCA
GGTTGCTGTTCTTTATCAGGGTGTTAACTGCACAGAAGTCTCTGTTGCTATTCATGCAGATCAACTTACTCCTACTTGGCGTGTTTATTCTACAGGTTCTAATGTTTTTCAAA
CACGTGCAGGCTGTTTAATAGGGGCTGAATATGTCAACAACTCATATGAGTGTGACATACCCATTGGTGCAGGTATATGCGCTAGTTATCAGACTCAGACTAAGTCTCGTCGG
CGGGCACGTAGTGTAGCTAGTCAATCCATCATTGCCTACACTATGTCACTTGGTGCAGAARAATTCAGTTGCTTACTCTAATAACTCTATTGCCATACCCACAAATTTTACTAT
TAGTGTTACCACAGAAATTCTACCAGTGTCTATGACCAAGACATCAGTAGATTGTACAATGTACATTTGTGGTGATTCAACTGAATGCAGCAATCTTTTGTTGCAATATGGCA
GTTTTTGTACACAATTAAAACGTGCTTTAACTGGAATAGCTGTTGAACAAGACAAAAACACCCAAGAAGTTTTTGCACAAGTCAAACAAATTTACAAAACACCACCAATTARAA
TATTTTGGTGGTTTTAATTTTTCACAAATATTACCAGATCCATCAAAACCAAGCAAGAGGTCATTTATTGAAGATCTACTTTTCAACAAAGTGACACTTGCAGATGCTGGCTT
CATCAAACAATATGGTGATTGCCTTGGTGATATTGCTGCTAGAGACCTCATTTGTGCACAAAAGTTTAACGGCCTTACTGTTTTGCCACCTTTGCTCACAGATGAAATGATTG
CTCAATACACTTCTGCACTGTTAGCGGGTACAATCACTTCTGGTTGGACCTTTGGTGCAGGTGCTGCATTACAAATACCATTTGCTATGCAAATGGCTTATAGGTTTAATGGT
ATTGGAGTTACACAGAATGTTCTCTATGAGAACCAAAAATTGATTGCCAACCAATTTAATAGTGCTATTGGCAAAATTCAAGACTCACTTTTTTCCACAGCAAGTGCACTTGG
AAAACTTCAAGATGTGGTCAACCATAATGCACAAGCTTTAAACACGCTTGTTAAACAACTTAGCTCCAAATTTGGTGCAATTTCAAGTGTTTTAAATGATATCCTTTCACGTC
TTGACCCTCCTGAGGCTGAAGTGCAAATTGATAGGTTGATCACAGGCAGACTTCAAAGTTTGCAGACATATGTGACTCAACAATTAATTAGAGCTGCAGAAATCAGAGCTTCT
GCTAATCTTGCTGCTACTAAAATGTCAGAGTGTGTACTTGGACAATCAAAAAGAGTTGATTTTTGTGGAAAGGGCTATCATCTTATGTCCTTCCCTCAGTCAGCACCTCATGG
TGTAGTCTTCTTGCATGTGACTTATGTCCCTGCACAAGAAAAGAACTTCACAACTGCTCCTGCCATTTGTCATGATGGAAAAGCACACTTTCCTCGTGAAGGTGTCTTTGTTT
CAAATGGCACACACTGGTTTGTAACACAAAGGAATTTTTATGAACCACAAATCATTACTACAGACAACACATTTGTGTCTGGTAACTGTGATGTTGTAATAGGAATTGTCAAC
AACACAGTTTATGATCCTTTGCAACTTGAATTAGATTCATTCAAGGAGGAGTTAGATAAATATTTTAAGAATCATACATCACCAGATGTTGATTTAGGTGACATCTCTGGCAT
TAATGCTTCAGTTGTAAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTTGCCAAGAATTTAAATGAATCTCTCATCGATCTCCAAGAACTTGGAAAGTATGAGCAGTATA
TAAAATGGCCATGGTATATTTGGCTAGGTTTTATAGCTGGCTTGATTGCCATAGTAATGGTGACAATTATGCTTTGCTGTATGACCAGTTGCTGTAGTTGTCTCAAGGGCTGT
TGTTCTTGTGGATCCTGCTGCAAATTTGATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAA

3809 bp

Sequéncia cONA Spike JN.1: com mutacdo

CCu
Cccc
CCA
CCG

Pro
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Sequéncia traduzida Spike JN.1: com mutacdo

~ 5'3' Frame 1 Ll
MFVFLVLLPLVSSQCVMPLFNLITTTQSYTNSFTRGVYYPDKVFRSSVLHLTQDLFLPFFSNVIWFHAT SGTNGTRKRFDNPVLPFNDGVYFASTERSNI IRGWIFGTTLDSKTQSLLIVNNA
TNVFIXVCEFQFCNDPFLDVYHRNNESWMESESGVYSSANNCTFEYVSQPFIMDLEGKQGNFRKNLREFVFRNIDGYFRKIYSKHTPIIGRDFPQGFSALEPLVDLPIGINITRFQTLLALNRS
YLTPGDSSSGWTAGAADYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETKCTLEKSFTVERKGIYQTSNFRVOPTESIVRFPNVINLCPFHEVENATRFASVYAWNRTRISNCVADYSVLY
NFAPFFAFKCYGVSPTELNDLCFTNVYADSFVIKGNEVSQIAPGOTGNIADYNYRLPDDFTGCVIAWNSNRLDSKHSGNYDYWYRSFREKSKLKPFERDISTEI YQAGNKPCKGRKGPNCYFPL
QSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPRKKSTNLVEKNKCVNENFNGLTGTGVLTESNKRKFLPFQQFGRDIVDTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQG
VNCTEVSVAIHADQLT PTWRVYSTGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTOTKSRRRARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVITEILPVSMTKT SV
DCTMYICGDSTECSNLLLOYGSFCTQLRKRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLENKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGL
TVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQOI PFAMOMAYRFNGIGVIQNVLYENQRLIANQFNSAIGKIQODSLFSTASALGKLODVVNENAQALNTLVKQOLSSKFGAISSVLNDI
LSRLDE?'EAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANI.AATKMSECVLGQSKRVDFCGKGYHIHSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAHFPREGVFVSNGTHW
FVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQLELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKE IDRLNEVARNLNESLIDLOQELGKYEQYIKWPWY IWLGFIAGL
IAIVMVTIMLCCMTSCCSCLKGCCSCGSCCRFDEDDSEPVLKGVRLEYT -

1269 residuos E)(pasy

Bioinformatics Resource
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Dominio RBD Spike JN.1: com mutacéio

MFVFLVLLPLVSSQCVMPLFNLITTTQSYTNSFTRGVYYPDKVFRSSVLHLTQDLFLPFFSNVTWFHAI SGTNGTKRFDNPVLPFNDGVYFASTEKS
NIIRGWIFGTTLDSKTQSLLIVNNATNVFIKVCEFQFCNDPFLDVYHKNNKSWMESESGVYSSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKN
IDGYFKIYSKHTPIIGRDFPQGFSALEPLVDLPIGINITRFQTLLALNRSYLTPGDSSSGWTAGAADYYVGYLQPRTFLLKYNENGTITDAVDCALD
PLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNVTNLCPFHEVFNATRFASVYAWNRTRISNCVADYSVLYNFAPFFAFKCYGVSPTKLNDLC
FTNVYADSFVIKGNEVSQIAPGQTGNIADYNYKLPDDFTGCVIAWNSNKLDSKHSGNYDYWYRSFRKSKLKPFERDISTEIYQAGNKPCKGKGPNCY
FPLOSYGFRPTYGVGHOPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTKSNKKFLPFQQFGRDIVDTTDAVRDPQTLEILD
ITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVSVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTKSRRR
ARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSFCTQLKRALTGIAVEQDKNTQE
VFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSAL
LAGTITSGWTFGAGAALQIPFAMOMAYRFNGIGVTONVLYENQKLIANQFNSAIGKIQDSLFSTASALGKLODVVNHNAQALNTLVKQLSSKFGATIS
SVLNDILSRLDPPEAEVQIDRLITGRLOSLOTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQ
EKNFTTAPAICHDGKAHFPREGVEVSNGTHWEFVTQRNFYEPQI ITTDNTFVSGNCDVVIGIVNNTVYDPLQLELDSFKEELDKYFKNHTSPDVDLGD
ISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVL
KGVKLHYT

Segundo o roteiro disponibilizado (316-533) = 217 residuos
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, InterPro Classification of protein families

» Search » Browse » Results Release notes Download » Help » About Contact us

Sequence, in FASTA format

>Spike atual com mutagdo
MFVFLVLLPLVSSQCVMPLFNLITTTOSYTNSFTRGVYYPDRKVFRSSVLHLTODLFLPFFSNVTWFHAISGTNGTKRFDNPVLPFNDGVYFASTEKSNIIRGWIFGTTLDSKTOSLLIVNNATNVFIRKVCEFQFCNDPFLDVYHRKNNKSWME
SESGVYSSANNCTFEYVSQPFLMDLEGKQGNFRKNLREFVFRKNIDGYFRKIYSKHTPIIGRDFPQGFSALEPLVDLPIGINITRFQTLLALNRSYLTPGDSSSGWTAGAADYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETKCTLKSET
VEKGIYQTSNFRVOPTESIVRFPNVINLCPFHEVFNATRFASVYAWNRTRISNCVADY SVLYNFAPFFAFKCYGVSPTKLNDLCFTNVYADSFVIKGNEVSQIAPGOTGNIADYNYRLPDDFTGCVIAWNSNKLDSKHSGNYDYWYRSFRKS
RLKPFERDISTEIYQAGNKPCRGKGPNCYFPLQSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPRKSTNLVRNKCVNFNFNGLTGTGVLTKSNKKFLPFQQFGRDIVDTTDAVRDPCTLEILDITPCSFGGVSVITPGTNTSNQVAVLY
QGVNCTEVSVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTCTKSRRRARSVASQSIIAYTMSLGAENSVAYSNNSIATPTNFTISVITEILPVSMTKT SVDCTMYICGDSTECSNLLLQYGSFCTQLK
RALTGIAVEQDENTQEVFAQVKQIYKTPPIKYFGGFNFSQILPDPSKPSKRSFIEDLLEFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGT ITSGWTFGAGAALQI PFAMOMAYRFNGIGVTQONVL
YENQKLIANQFNSAIGKIQDSLFSTASALGKLODVVNHNAQATNTLVKQLSSKFGAISSVLNDILSRLDPPEAEVQIDRLITGRLOSLOTYVTQQOLIRAAETRASANLAATRMSECVLGOSKRVDFCGKGYHLMSFPQSAPHGVVFLEVTYV
PAQERNFTTAPAICHDGKAHFPREGVFVSNGTHWFVIQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLOLELDSFREELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVARKNLNESLIDLOELGKYEQYIKWPWY IWLGE
IAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT

Valid Sequence.

Choose file Example protein sequence

» Advanced options

Powered by InterProScan
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Dominio RBD Spike JN.1: com mutacéio

MEVFLVLLPLVSSQCVMPLENLITTTQSYTNSEFTRGVYYPDKVFRSSVLHLTQDLFLPFFSNVTWEFHAISGTNGTKREDNPVLPENDGVYFASTEKS
NITRGWIFGTTLDSKTQSLLIVNNATNVEIKVCEFQFCNDPFLDVYHKNNKSWMESESGVYSSANNCTFEYVSQPFLMDLEGKQGNEFKNLREFVEKN
IDGYFKIYSKHTPIIGRDFPQGESALEPLVDLPIGINITRFQTLLALNRSYLTPGDSSSGWTAGAADYYVGYLOPRTFLLKYNENGTITDAVDCALD
PLSETKCTLKSFTVEKGIYQTSNFRVOPTESIVRFPNVTNLCPFHEVENATRFASVYAWNRTRISNCVADYSVLYNFAPFFAFKCYGVSPTKLNDLC
FTNVYADSEVIKGNEVSQIAPGQTGNIADYNYKLPDDEFTGCVIAWNSNKLDSKHSGNYDYWYRSFRKSKLKPFERDISTEIYQAGNKPCKGKGPNCY
FPLOSYGFRPTYGVGHQPYRVVVLSFELLHAPATVCGPKKSTNLVKNKCVNENEFNGLTGTGVLTKSNKKELPFQQFGRDIVDTTDAVRDPQTLEILD
ITPCSFGGVSVITPGTNTSNQVAVLYQGVNCTEVSVAIHADQLTPTWRVYSTGSNVFQTRAGCLIGAEYVNNSYECDIPIGAGICASYQTQTKSRRR
ARSVASQSITAYTMSLGAENSVAYSNNSIATPTNFTISVTTEILPVSMTKTSVDCTMYICGDSTECSNLLLQYGSEFCTQLKRALTGIAVEQDKNTOE
VEFAQVKOIYKTPPIKYFGGEFNEFSQILPDPSKPSKRSEFIEDLLEFNKVTLADAGEFIKQYGDCLGDIAARDLICAQKENGLTVLPPLLTDEMIAQYTSAL
LAGTITSGWTFGAGAALQIPFAMOMAYRENGIGVTONVLYENQKLIANQFNSATIGKIQDSLESTASALGKLODVVNHNAQALNTLVKQLSSKEGATS
SVLNDILSRLDPPEAEVQIDRLITGRLOSLOTYVTQQLTRAAETRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVEFLHVTYVPAQ
EKNFTTAPAICHDGKAHFPREGVEVSNGTHWEVTQRNEFYEPQITITTDNTEVSGNCDVVIGIVNNTVYDPLOQLELDSFKEELDKYFKNHTSPDVDLGD
ISGINASVVNIQKEIDRLNEVAKNLNESLIDLOQELGKYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVL
KGVKLHYT

Segundo o Interpro (345-522) = 177 residuos

o InterPro
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Dominio RBD

Receptor Binding Domain

S Host Receptor
N
S1-CTD
RBD
S1-NTD
M S2
Schematic of spike-receptor
E binding mechanism

RNA viral genome

Mahmood, Z. et al, 2020
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S IEDB

Immune Epitope Database & Tools

Predictio de epitopos (pré-mutacéo)

Predicted peptides:

No. Start End Peptide Length
1 22 32 LITTTQSYTNS 11
2 56 77 FLPFFSNVTWFHAISGTNGTKR 22
3 137 152 DPFLDVYHKNNKSIWME 16
4 173 187 FLMDLEGKQGNFKNL 15
5 206 217 TPIIGRDFPQGF 12
6 246 258 LTPGDSSSGHUTAG 13
7 291 291 D 1
8 293 293 L 1
9 303 321 FTVEKGIYQTSNFRVQPTE 19
10 326 362 FPNVTNLCPFHEVFNATRFASVYAWNRTRISNCVADY 37
11 370 392 PFFAFKCYGVSPTKLNDLCFTNV 23
12 398 423 VIKGNEVSQIAPGQTGNIADYNYKLP 26
13 436 494 | NKLDSKHSGNYDYWYRSFRKSKLKPFERDISTEIYQAGNKPCKGKGPNCYFPLQSYGFR 59
14 513 530 LLHAPATVCGPXKSTNLYV 18 Obs. RBD 316-533
15 553 557 KKFLP 5
16 576 578 QTL 3




Maria Laura

Predictio de epitopos (pré-mutaciio)

N |[EDB

Immune Epitope Database & Tools

17 598 602 TNTSN 5
18 612 616 NCTEV 5
19 620 628 IHADQLTPT 9
20 633 643 STGSNVFQTRA 11
21 851 661 YVNNSYECDIP 1
2 669 636 SYQTQTXSRRRARSVASQ 18
23 692 705 TMSLGAENSVAYSN 14
24 744 744 E 1

25 769 775 EQDKNTQ 7
26 782 810 KQIYKTPPIKYFGGFNFSQILPDPSKPSK 29
27 824 339 LADAGFIKQYGDCLGD 16
28 934 988 EAEVQ 5

29 | 1031 | 1039 GQSKRVDFC 9

30 1104 | 1114 NFYEPQIITTD 1"
3 1129 | 1170 VNNTVYDPLQLELDSFKEELDKYFKNHTSPDVDLGDISGINA 42
32 | 199 | 1203 LGKYE 5

33 | 1249 | 1263 CCKFDEDDSEPVLKG 15
34 | 1265 | 1265 K 1

Total: 34 epitopos
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Predig:ﬁo de epitopos (pés-mutacio)

Predicted peptides:
No. Start End Peptide

S IEDB

Immune Epitope Database & Tools

1 23 32 ITTTQSYTNS

2 56 77 FLPFFSNVTHFHAISGTNGTKR 2
3 137 152 DPFLDVYHKNNKSIWME 16
4 173 187 FLMDLEGKQGNFKNL 15
5 206 217 TPIIGRDFPQGF 12
3 246 | 258 LTPGDSSSGHTAG 13
7 291 291 D 1
3 293 | 293 L 1
9 303 320 FTVEKGIYQTSNFRVQPT 18
10 327 351 PNVTNLCPFHEVFNATRFASVYALN 25
1 353 | 353 T 1
12 355 | 362 ISNCVADY 8
13 388 | 392 FAPFFAFKCYGVSPTKLNDLCFTNV 25
14 399 | 418 IKGNEVSQIAPGQTGNIADY 20
15 420 423 YKLP 4
16 437 495 | KLDSKHSGNYDYWYRSFRKSKLKPFERDISTEIYQAGNKPCKGKGPNCYFPLQSYGFRP 59
17 513 | 530 LLHAPATVCGPKKSTNLY 13 Obs. RBD 316-533
18 553 | 557 KKFLP 5
19 576 | 578 QTL 3
20 598 602 TNTSN 5
21 612 616 NCTEV 5




Maria Laura

Predictio de epitopos (pés-mutaciio)

2 620 | 628 IHADQLTPT 9
23 633 | 643 STGSNVFQTRA 1
24 651 661 YVNNSYECDIP 1
25 669 | 686 SYQTQTXSRRRARSVASQ 18
2 692 | 705 TMSLGAENSVAYSN 14
27 744 | 744 E 1
28 769 | 775 EQDKNTQ 7
29 782 | 810 KQIYKTPPIKYFGGFNFSQILPDPSKPSK 29
824 | 839 LADAGFIKQYGDCLGD 16
981 939 DPPEAEVQIL 9
1031 | 1039 GQSKRVDFC 9
1103 | 1114 RNFYEPQIITTD 12
1129 | 1170 VNNTVYDPLQLELDSFKEELDKYFKNHTSPDVDLGDISGINA 42
1198 | 1203 ELGKYE 6
1249 | 1263 CCKFDEDDSEPVLKG 15
1265 | 1265 K 1

Immune Epitope Database & Tools

N |[EDB

Total: 37 epitopos
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Beatriz Michelon

MHC-I

Epitopo Start End Tamanho Aminoacidos Score Afinidade
Sem mutagdao| HLA-A*11:01 446 454 9 PREGVFVSN 0.0 100%
Com mutagao| HLA-A*11:01 413 422 10 PHGVVFLHVT 0.0 100%

Fonte: autoral, 2024

Tamanho (inicio e fim);
Sequéncia de aminoacidos;
Score;

Afinidade do epitopo ao MHC I.

Vil d

N |EDB




Audrey Beatriz

MHC-II

e b

HLA-DRB4*01:01

Fonte: Autoral, 2024

CKGKGPNCY

HLA-DRB4*01:01

CKGKGPNCY 0.0003 100.0

Quantidade de epitopos:

MHC-I11 original
sem mutacao: 27.945 epitopos
com mutacao: 27.945 epitopos

MHC-I1I atual
sem mutacao: 27.945 epitopos
com mutacao: 33.885 epitopos




Audrey Beatriz

Sem mutacao

Method used: netmhciipan_el

allele seq_num
HLA-DRB5*@1:81
HLA-DRB3#@1:01
HLA-DRB3*@1:81
HLA-DRB5#01:01
HLA-DRB3*@1:01
HLA-DRB3*@1:01
HLA-DRB5*@1:81
HLA-DRB3*01:01
HLA-DRB3*@1:01
HLA-DRB5*@1:01
HLA-DRB5#@1:81
HLA-DRB5#01:01
HLA-DRB3#01:01
HLA-DRB3*01:01
HLA-DRB3*@1:81
HLA-DRB3#*@1:81
HLA-DRB5#@1:01
HLA-DRB5*@1:01
HLA-DRB5#@1:81
HLA-DRB5#01:01
HLA-DRB5#@1:01
HLA-DRB5*@1:01
HLA-DRB5*@1:81
HLA-DRB5#01:01
HLA-DRB5#01:01
HLA-DRB5#01:01
HLA-DRB1#01:01
HLA-DRB1#01:01
HLA-DRB5*@1:81
HLA-DRB5*@1:01
HLA-DRB3*@1:81
HLA-DRB3*01:01
HLA-DRB5#@1:01
HLA-DRB1*@1:01
HLA-DRB1*@1:81
HLA-DRB5#01:01
HLA-DRB5#@1:01
HLA-DRB3*01:01
HLA-DRB5*@1:01
HLA-DRB5#01:01
HLA-DRB1#01:01

A

start

1

L T S O S e B e e S S S B B e e e S S O S S S S Sy

end
341
459
458
932
457
458
342
457
457
932
341
931
458
456
459
456
932
342
339
340
775
342
775
931
774
341
535
536
933
232
455
459
775
312
63
231
930
1250
339
774
536

length core_peptide

354
472
471
946
472
472
354
478
471
945
355
946
473
471
473
478
947
355
354
353
789
355
788
945
789
356
558
55@
946
245
478
474
798
325
77
244
945
1263
353
788
551

14
14
14
15
16
15
15
14
15
14
15
16
16
16
15
15
16
16
16
14
15
14
14
15
16
16
16
15
14
14
16
16
16
14
15
14
16
14
15
15
16

FASVYARNR
FERDISTEI
FERDISTEI
FSTASALGK
FERDISTEI
FERDISTEI
FASVYAWNR
FERDISTEI
FERDISTEI
FSTASALGK
FASVYAWNR
FSTASALGK
FERDISTEI
FERDISTEI
FERDISTEI
FERDISTEI
FSTASALGK
FASVYAWNR
FASVYAWNR
FASVYAWNR
FAQVKQIYK
FASVYAWNR
FAQUKQIYK
FSTASALGK
FAQUKQIYK
FASVYARNR
FNGLTGTGY
FNGLTGTGY
FSTASALGK
FQTLLALNR
FERDISTEI
FERDISTEI
FAQVKQIYK
FRVQPTESI
FHAISGTNG
FQTLLALNR
FSTASALGK
FDEDDSEPY
FASVYAWNR
FAQVKQIYK
FNGLTGTGY

CANVI ATV

peptide score rank

ATRFASVYAUNRTR  ©.8510
KPFERDISTEIYQA @.9192
LKPFERDISTEIYQ ©.9261
DSLFSTASALGKLQD .8472
KLKPFERDISTEIYQA
LKPFERDISTEIVQA ©.9213
NATRFASVYAINRTR 9.8232
KLKPFERDISTEIY @.8715
KLKPFERDISTEIYQ @.9054
DSLFSTASALGKLQ 9.7789
ATRFASVYAUNRTRI @.8078
QDSLFSTASALGKLQD
LKPFERDISTEIVQAG
SKLKPFERDISTEIYQ
KPFERDISTEIYQAG 2.8415
SKLKPFERDISTEIY .8108
DSLFSTASALGKLQDY
NATRFASVYAWMNRTRI
FNATRFASVYAWNRTR
NATRFASVYAWNRT 9.7335
QEVFAQVKQIYKTPP 9.7751
TRFASVYAWNRTRI  9.7187
QEVFAQVKQIYKTP 9.7189
QDSLFSTASALGKLQ 9.7483
TQEVFAQVKQIYKTPP
ATRFASVYAUNRTRIS
VNFNFNGLTGTGVLTK
NFNFNGLTGTGVLTK @.9435
SLFSTASALGKLQD ©.6997
ITRFQTLLALNRSY @.6855
KSKLKPFERDISTEIY
KPFERDISTEIYQAGN
QEVFAQVKQIYKTPPI
TSNFRVQPTESIVR  9.9872
VTWFHAISGTNGTKR @.9222
NITRFQTLLALNRS ©.6566
IQDSLFSTASALGKLQ
CKFDEDDSEPVLKG 9.6972
FNATRFASVYAWNRT @.6699
TQEVFAQUKQIYKT? 9.6734
NFNFNGLTGTGVLTXS

SUCAMIVATVETON A 293

e.es

e.36

e.4

27.945 epitopos

Fonte: Autoral, 2024



Audrey Beatriz

Com mutacdo 2P

Method used: netmhciipan_el

allele seq_num start end length core_peptide peptide score rank

HLA-DRB5*@1:01 1 341 354 14 FASVYAWNR ATRFASVYAWNRTR ©.8510 ©.96
HLA-DRB3*@1:01 1 459 472 14 FERDISTEIL KPFERDISTEIYQA ©.9192 .06
HLA-DR83*@1:01 1 458 471 14 FERDISTEIL LKPFERDISTEIYQ ©.9261 ©.96
HLA-DR85*@1:01 1 932 946 15 FSTASALGK DSLFSTASALGKLQD @.8472 ©.08
HLA-DRB3*@1:01 1 457 472 16 FERDISTEIL KLKPFERDISTEIYQA 2.9121 0.08
HLA-DR83*@1:01 1 458 472 15 FERDISTEIL LKPFERDISTEIYQA ©.9213 @.08
HLA-DRBS*@1:01 1 340 354 15 FASVYAWNR NATRFASVYAWNRTR 0.8232 0.1
HLA-DR83*@1:01 1 457 470 14 FERDISTEIL KLKPFERDISTEIY @.8715 ©.1
HLA-DRB3*@1:01 1 457 471 15 FERDISTEIL KLKPFERDISTEIYQ ©.9854 ©.1
HLA-DR85*@1:01 1 932 945 14 FSTASALGK DSLFSTASALGKLQ ©.7789 @.11
HLA-DRB5*@1:01 1 341 355 15 FASVYAWNR ATRFASVYAWNRTRI @.8078 @.12
HLA-DR85*@1:01 1 931 946 16 FSTASALGK QDSLFSTASALGKLQD 2.8292 ©.12
HLA-DR83*@1:01 1 458 473 16 FERDISTEIL LKPFERDISTEIYQAG ©.8696 ©.12
HLA-DRB3*@1:01 1 456 471 16 FERDISTEIL SKLKPFERDISTEIYQ ©.8698 0.12
HLA-DR83*@1:01 1 459 473 15 FERDISTEL KPFERDISTEIYQAG 2.8415 0.14
HLA-DRB3*@1:01 1 456 470 15 FERDISTEIL SKLKPFERDISTEIY ©.8188 ©.16
HLA-DR85*@1:01 1 932 947 16 FSTASALGK DSLFSTASALGKLQDV ©.7744 ©.18
HLA-DRB5*@1:01 1 340 355 16 FASVYAWNR NATRFASVYAINRTRI ©.7884 0.18
HLA-DR85*@1:01 1 339 354 16 FASVYAWNR FNATRFASVYAKNRTR ©.7888 ©.18
HLA-DRB5*@1:01 1 340 353 14 FASVYAWNR NATRFASVYAKNRT ©.7335 ©.19
HLA-DRB5*@1:01 1 775 789 15 FAQVKQIYK QEVFAQVKQIYKTPP 8.7751 ©.2
HLA-DR85*@1:01 1 342 355 14 FASVYAWNR TRFASVYAWNRTRI @.7187 ©.21 .
HLA-DRB5*@1:81 1 775 788 14 FAQVKQIYK QEVFAQVKQIYKTP ©.718¢ ©.21 33.885 epitopos
HLA-DR85*@1:01 1 931 945 15 FSTASALGK QDSLFSTASALGKLQ @.7483 ©.22
HLA-DRB5*@1:01 1 774 789 16 FAQUKQIYK TQEVFAQVKQIYKTPP ©.7520 ©.22
HLA-DR85*@1:01 1 341 356 16 FASVYAWNR ATRFASVYAVWNRTRIS 0.7394 0.24
HLA-DRB1*@1:01 1 535 558 16 FNGLTGTGY VNFNFNGLTGTGVLTK 2.9358 ©.25
HLA-DRB1*@1:01 1 536 550 15 FNGLTGTGY NFNFNGLTGTGVLTK ©.9435 ©.26
HLA-DRB5*@1:01 1 933 946 14 FSTASALGK SLFSTASALGKLQD @.6997 .27
HLA-DR85*@1:01 1 232 245 14 FQTLLALNR ITRFQTLLALNRSY ©.6855 ©.28
HLA-DR83*@1:01 1 455 470 16 FERDISTEL KSKLKPFERDISTEILY 2.7190 ©.28
HLA-DRB3*@1:01 1 459 474 16 FERDISTEIL KPFERDISTEIYQAGN ©.7252 ©.28
HLA-DR85*@1:01 1 775 790 16 FAQVKQIYK QEVFAQVKQIYKTPPI 2.7016 @.29
HLA-DRB1*@1:01 1 312 325 14 FRVQPTESI TSNFRVQPTESIVR ©.9072 ©.34
HLA-DR31*@1:01 1 63 77 15 FHAISGTNG VTWFHAISGTNGTKR @.9222 ©.34
HLA-DR85*@1:01 1 231 244 14 FQTLLALNR NITRFQTLLALNRS @.6566 ©.35
HLA-DRB5*@1:01 1 930 945 16 FSTASALGK IQDSLFSTASALGKLQ ©.6749 ©.36
HLA-DR83*@1:01 1 1259 1263 14 FDEDDSEPV CKFDEDDSEPVLKG ©.6972 ©.36
HLA-DRB5*@1:01 1 339 353 15 FASVYAWNR FNATRFASVYAWNRT 2.6690 ©.37
HLA-DR85*@1:01 1 774 788 15 FAQVKQIYK TQEVFAQVKQIYKTP @.6734 ©.37
HLA-DRB1*@1:01 1

536 551 16 FNGLTGTGV NFNFNGLTGTGVLTKS 2.9e67 .4 Fonte: Autoral 2024
. ?
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5. Pontos-chave e
conclusdo



Panorama geral

¢, | Declared as Public Named as “SARS-CoV-2"
4% . | Health Emergency by the International

of International Committee on Taxonomy
Concern by WHO? | | of Viruses®?

Thuany
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Fonte: Tali et al., 2021



Recapitulacdo

Etapa 1

Identificagao da
proteina Spike no

2P e da HBA1.

Thuany

20

genoma, das mutacoes

Etapa 2

Otimizacao de
codons.

30

Etapa 3

Estrutura do mRNA e
analise da energia
livre minima.

qo°

50

Etapa 4

Identificacao do
dominio RBD.

Etapa 5

Predicao de
epitopos de
anticorpos, MHC-1 e
MHC-I1.




Thuan

A construcdo de uma
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Fonte: Fang et al., 2022
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