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Beatriz Oliveira

VIRUS

Parasitas intracelulares obrigatorios que usam componentes do acido nucleico e a maquinaria de
sintese proteica do hospedeiro para se replicar
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Beatriz Oliveira

IMUNIDADE INATA A0S VIRUS

1.Inibicao da infeccao por interferons do tipo | e |l
2.Killing das células infectadas mediado por células NK
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ABBAS, ABUL K.; PILLAI, SHIV; LICHTMAN, ANDREW H.. IMUNOLOGIA CELULAR E MOLECULAR.



IMUNIDADE RDAPTATIVA A0S VIRUS

1.Anticorpos: neutralizacao e opsonizacao
2.Celulas T CD8+: destruicao das células infectadas

i Imunidade inata Imunidade adaptativa Célula B
Gerﬂas' ' CTLs virus-
IFNs especificos
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ABBAS, ABUL K.; PILLAI, SHIV; LICHTMAN, ANDREW H.. IMUNOLOGIA CELULAR E MOLECULAR.
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0 principio fundamental da vacinagao é administrar uma forma
morta ou atenuada de um agente infeccioso ou um componente
de um microrganismo que nao causa a doen¢a, mas provoca
uma resposta imune que fornece protecao contra a infecgao
pelo microrganismo patogenico vivo.
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ABBAS, ABUL K.; PILLAI, SHIV; LICHTMAN, ANDREW H.. IMUNOLOGIA CELULAR E MOLECULAR. Beatriz Oliveira
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VAGINA DE mRNA

Vacinas de mRNA

e Diretamente traduzido

Vacinas convencionais

e Virus inativado ou atenuado

e Desenvolvimento lento e Desenvolvimento rapido
e Nao possuem risco de se

e Pode se integrar ao genoma |
Integrar ao genoma




VAGINA DE mRNA

Emilly Ramos

5 UTR CDS

MRNA structure

5' cap ‘_' B poiy(a)

Lipid-based mRNA
nanoparticle

Components of lipid nanoparticles
Cholesterol
phospholipid

lonizable lipid
PEG-conjugated lipids

Modificado para aumentar sua durabilidade e reduzir a degradacao pelo sistema

imunoldgico.

(DUAN et al., 2022)



VAGINA DE mRNA

CAP 5’ 5' UTR

60-140 nm

CDS

Emilly Ramos

3'UTR CAUDA POLI-A

Proteina Spike

Nucleocapsid protein (N) + RNA

Membrane protein (M)

) —— Spike protein (S)
= Hemagglutinin esterase (HE)
D ) = Lipid bilayer

- ACE2 receptor
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Host cell membrane
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Gitman MR, Shaban MV, Paniz-Mondolfi AE, Sordillo EM. Laboratory Diagnosis of

SARS-CoV-2 Pneumonia. Diagnostics. 2021; 11(7):1210.

https://doi.org/10.3390/diagnostics11071210



1/
/
/
“”(’(

Emilly Ramos

Ohjetivo

Desenhar uma vacina de mRNA otimizada
para o virus Sars-CoV-2 original (Wuhan)
utilizando a proteina Spike e as regioes o' UTR

e 3 UTR da B-globina




Ferramentas

Objetivo gerais: Montar uma sequéncia de nucleotideos para o desenvolvimento de uma potencial
vacina de mRNA contra a Covid-19.

FEIC N ” SARS-CoV-2 original (Wuhan - depositado
no Gisaid sob nimero: EPI_ISL_402124);

4

Site Primer Show: Tradugao da proteina spike
do virus SARS-CoV-2 original. Localizagao das
posicoes em que foram realizadas as duas
mutacoes missense das vacinas de mRNA da
Pfizer e da Moderna;

Obtencio do cDNA da proteina spike do virus

original contendo as duas mutagcoes missense
nas posicoes K986P e V987P.

2 Obtencgao da sequéncia de cDNA da proteina Spike original;

Carolina Sanchez



Ferramentas

Objetivo gerais: Montar uma sequéncia de nucleotideos para o desenvolvimento de uma potencial
vacina de mRNA contra a Covid-19.

sobre a hemoglobin que codifica a proteina spike e contém as regioes
subunit beta (HBB). 9'UTR e 3'UTR do gene da beta globina.

- _
, 1aRNA Web Services
b ~ or Theoretical Chemistry

Determinagdo da estrutura secundaria da
vacina de mRNA e a energia livre, medida da
estahilidade da estrutura secundaria da vacina
de mRNA.

: . Determinagio do tamanho de molécula de mRNA
Busca de informacoes 3

HUGO Gene Nomenclature Committee

Adigao das respectivas sequéncias 5'UTR e 3'UTR juntamente ao
cDNA contendo o cDNA da proteina spike de interesse com as
duas mutagoes missense 2P.

2

Carolina Sanchez




Ferramentas

Objetivo gerais: Montar uma sequéncia de nucleotideos para o desenvolvimento de uma potencial
vacina de mRNA contra a Covid-19.

~ Godon Optimization Tool da IDT

1 m IDT (Integrated DNA Technologies) para .

a otimizacio de cddons da regiio m IDT
INTEGRATED DNA TECHNOLOGIES  , tifiaadara.

INTEGRATED DNA TECHNOLOGIES

Apos a otimizagdo dos Informagdes sobre o
- codons, foi determinada enriquecimento CG apés a
, RO AR Zle e =g (el=155  novamente a  estrutura otimizagio de cddons.
b ~ or Theoretical Chemistry secundaria e a energia

livre da molecula de mRNA
relativa a vacina.

Carolina Sanchez



Ferramentas

Objetivo geral: Analise da Imunogenicidade das respectivas moleculas de mRNA por meio do banco

S
4

Conversaio de uma sequéncia de

1 E ){ pa Sy 3 nucleotideos em sequéncia de

aminoacidos.

Predigao de epitopos de MHC de
classe I;

Determinagao da predicio de epitopos de

2 ~| IE DB anticorpos da proteina spike codificada

pela vacina de mRNA, antes e apos a adigao
das mutagoes missense 2P.

Predigao de epitopos de MHC de
classe Il.

Carolina Sanchez



INFORMAGOES E OBTENGHO DO ViRUS

SARS-CoV-2 original (Wuhan — depositado no Gisaid sob numero: EPI_ISL_402124).

My Profile

Registered Users EpiFlu™ EpiCoV™ EpiPox™ EpiArbo™

EpiCoV™ | Search | Downloads | Upload
Search

targets, phylogenetic trees and many more.

Plataforma que fornece o
compartilhamento de informagdes = '
gendmicas e epidemioldgicas sobre 1 —od™
# S S—
BLAST CoVizu€ Emerging Variants Lineage Frequency

0 virus da gripe e outros, como o Audacity
SARS-CoV-2.

\% . y ":lr A - . gl
“ % W= - yﬁt"‘i’
Wae 2T e
e -
Official GISAID PrimerChecker Submission tracker Spike glycoprotein
reference sequence mutation surveillance Wastewater
Fonte: Autoral. 2024.

Jakeline de Oliveira Carvalho
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INFORMAGOES E OBTENGFO DO ViRUS

SARS-CoV-2 original (Wuhan — depositado no Gisaid sob numero: EP1_ISL_402124)

‘piCoV™ | Search | Downloads | Upload

Accession ID:

Tvpe:
Clade:

Variant:

T _ISL ID |[EP|_|SL_402124{ ]l\ﬁrus name | | EPI_SETID | [JComg >
cation ‘ v| Host v/ (JHigh @verage (3) CD"E(-:HDD date:

: . : . — : : ) . Location:
)llection | | to | Submission | to | [ Low coverage excluded (@) Host:
ade all v| Lineage | . v| Variant | _ v| (JWith patient status @ Additional location
\ Substitutions(3) \ v| Nucl Mutations(3) v [ ] Collection date complete (3) information:

(] Under investigation Gender:

xt Search Patient age:

Patient status:

4 Specimen source:
. - . —— = . r— Additional host
:I Virus name Passage de Accession ID Collection da SubmissionL (i) Length Host Location Originating information:
[ hCoV-19/Wuhan/WIV04/2019 Qriginal EPI_ISL 402124 2019-12-30  2020-01-11 () 29891 Human Asia / China /Hu Wuhan Ji~ Sampling strategy:
]
al: 1 viruses Outbreak:

1

TAMANHO DO GENOMA
29891 nt

Fonte: Autoral. 2024.

ris EPI SET Select Download

Analysis

Last vaccinated:

— Twnatwmaoaypds

Authors:

Submitter:
Submission Date:
Address:

Pango Lineage:
AA Substitutions:

Sample information

|

Virus name: hCoV-19/Wuhan/WIV04/2019 §

EPI ISL 402124
betacoronavirus

L

B (Pango v.4.3.1 PANGO-v1.23)

7

2019-12-30

Asia / China / Hubei / Wuhan

Human

Retailer at Huanan Seafood Wholesale Market

Female

49

Live

Bronchoalveolar lavage fluid

2019-12-27

Peng Zhou, Xing-Lou Yang, Ding-Yu Zhang, Lei Zhang, Yan Zh

Submitter information

Shi, Zhengli

2020-01-11
44 Xiao Hong Shan, 430071 Wuhan, Hubei Province, Peoples

FASTA

>hCoV-19/Wuhan/WIVe4/2819 | EPI_ISL_402124|2019-12-38

ATTAAAGGTTTATACCTTCCCAGGTAACAAACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAACTTTA
AATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGCAGTATAATTAATAACTAATTACTGTCGT TGACAGK
ACACGAGTAACTCGTCTATCTTCTGCAGGCTGCTTACGGTTTCGTCCGTGTTGCAGCCGATCATCAGCACATCTAGGTT
CGTCCGGGTGTGACCGAAAGGTAAGATGGAGAGCCTTGTCCCTGGTTTCAACGAGAAAACACACGTCCAACTCAGTTTG
CTGTTTTACAGGTTCGCGACGTGCTCGTACGTGGCTTTGGAGACTCCGTGGAGGAGGTCTTATCAGAGGCACGTCAACA™
CTTAAAGATGGCACTTGTGGCTTAGTAGAAGT TGAAAAAGGCGTTTTGCCTCAACT TGAACAGCCCTATGTGTTCATCA/



INFORMAGOES E OBTENGFO DO ViRUS

Linhagem atual mais prevalente JN.1.1 (depositado no Gisaid sob numero: EPI_ISL_18492450).

Virus name: hCoV-19/Belgium/reqga-47745/2023

Accession 1D: EPI ISL 18492450

Type: betacoronavirus

Clade: GRA

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

AA Substitutions: 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 I . n
(G446S, Spike H69del, Spike H245N, Spike H655Y, Spike 1332V, Spike ins16MPLF, Spike M|Ssense- 52 mUtagoeS
K356T, Spike K417N, Spike L24del, Spike L2121, Spike L216F, Spike L452W, Spike . n
L4555, Spike N211del, Spike N440K, Spike N450D, Spike N460K, Spike N481K, Spike Indel 9 mUtagoeS

N5H01Y, 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, TAMANHO DO GENOMA
Spike S477N, Spike S939F, Spike T191, Spike T376A, Spike TA78K, Spike V70del, Spike
V127F, Spike V213G, Spike V445H, Spike V483del, Spike Y144del, Spike Y505H, E T9I, M 29649 nt

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 T223[, NS7a R25K, NS57b F19L, NSP1 S5135R,
NSP2 A31D, NSP2 F319L, NSP3 A1892T, NSP3 G489S, NSP3 K1155R, NSP3 N1708S,
NSP3 T24I, NSP3 V238L, NSP4 L264F, NSP4 T3271, NSP4 T4921, NSP5 P132H, NSP6
F108del, NSP6 G107del, NSP6 R252K, NSP6 S106del, NSP6 V24F, NSP9 T35I, NSP12
P323L, NSP13 R392C, NSP14 142V, NSP15 T1121

Variant: VOI GRA (JN.1+]JN.1.%) first detected in Luxembourg/Iceland
Virus name Passage de Accession ID » Collection da Submission[ (i) Length Host Location
NCoV-19/Belgium/rega-47745/2023 Original EPI_ISL_18492450 2023-11-04  2023-11-10 -{i} 29649 Human Europe / Belgiun|
Fonte: Autoral. 2024.

Jakeline de Oliveira Carvalho



(llllem}ﬁﬂ e inlormac;ﬁes fa Spike
GISAID
e PROTEINA SPIKE

.rl\hdl\qui() ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTAATCTTACAACCAGAACTCAATTACCCCCTGCATA
CACTAATTCTTTCACACGTGGTGTTTATTACCCTGACAAAGTTTTCAGATCCTCAGTTTTACATTCAACTCAGGACTTGTTCT
TACCTTTCTTTTCCAATGTTACTTGGTTCCATGCTATACATGTCTCTGGGACCAATGGTACTAAGAGGTTTGATAACCCTGTC

3 8 2 2 nt CTACCATTTAATGATGGTGTTTATTTTGCTTCCACTGAGAAGTCTAACATAATAAGAGGCTGGATTTTTGGTACTACTTTAGA
TTCGAAGACCCAGT CCCTACTTATTGTTAATAACGCTACTAATGTTGTTATTAAAGTCTGTGAATTTCAATTTTGTAATGATC
CATTTTTGGGTGTTTATTACCACAARAAACAACAAAAGTTGGATGGAAAGTGAGTTCAGAGTTTATTCTAGTGCGAATAATTGC

ACACAGTTTATGATCCTTTGCAACCTGAATTAGACTCATTCAAGGAGGAGTTAGATAAATATTTTAAGAATCATACATCACCG
ATGTTGATTTAGGTGACATCTCTGGCATTAATGCTTCAGTTGTAAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTTGCC
AAGAATTTAAATGAATCTCTCATCGATCTCCAAGAACTTGGAAAGTATGAGCAGTATATAAAATGGCCATGGTACATTTGGCT
AGGTTTTATAGCTGGCTTGATTGCCATAGTAATGGTGACAATTATGCTTTGCTGTATGACCAGTTGCTGTAGTTGTCTCAAGG
GCTGTTGTTCTTGTGGATCCTGCTGCAAATTTGATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACA
TAA

Camily Barbosa



Obtencao e informacoes da Spike

e« IDENTIFICACAO DAS POSICOES DAS DUAS MUTACOES MISSENSE

Results for 3810 residue segquence "mENA /gene="Spike atual" (exons in
uppercase)" starting "ATGTTTGTTT"

401
2701

421
2761

9441
2821

S461
2881

481
2841
1001
3001
1021
306l
1041
3121
1061
3181
1081

E F N G I 6 ¥ T g WH ¥V L ¥ E N g K L I A

AGGTTTAATGGTATTGGAGTTACACAGAATGTTCTCTATGAGAACCAARARATTGATTGCC
N @ F W 5 A I ¢ K I @ D 5 L F 5 T A 5 A
ALCCAATTTAATAGTGCTATTGGCALAATTCARAGACTCACTTTTTTCCACAGCAAGTGCA
L & K L @ D ¥V WV N H N & g & L N T L WV K
CTTGGAALACTTCARGATGTGGTCAACCATAATGCACAAGCTTTAAACACGCTTGTTAAR
g L 5§ 8§ K F 6 A I § 8 VvV L WHN D I L 8 R L

CAARCTTAGCTCCARATTTGGTGCAATTTCAAGTGTTTTARATGATATCCTTTCACGTCTT
r K v E A E vV @ I D R L I T 6 R L @ 5 L
GACARAGTTGAGGCTGAAGTGCARATTGATAGGTTGATCACAGGCAGACTTCAAAGTTTG
g T ¥ ¥ T g @ L I R A A E I R A 5§ A N L

CAGRCATATGTGACTCAACAATTAATTAGAGCTGCAGAARATCAGAGCTTCTGCTAATCTT

A A T K M 5 E C VvV L &6 @ § K R WV D F C G
GCTGCTACTARRATGT CAGAGTGTGTACTTGGACAATCARARAAGAGTTGATTTTTGTGGA
K ¢6 ¥ H L. M 8 F P @ 58 A F H 6 WV YV F L H

AAGGGCTATCATCTTATGTCCTTCCCTCAGTCAGCACCTCATGGTGTAGTCTTCTTGCAT
v T ¥ VvV P A Q E K H F T T & P A I C H D
GTGACTTATGTCCCTGCACARAGARLAGARCTTCACAACTGCTCCTGCCATTTGTCATGAT
& K A H F P R E & ¥V F VvV 5 N 6 T H W F VWV

Camily Barbosa

MUTACOES MISSENSE

K986P
VI8IP




961 T L

Obtencao e informacoes da Spike

‘QEZ‘M"

v K @ L 5 S N F GG A I S

2881 ACGCTTGTTAAACAACTTAGCTCCAATTTTGGTGCAATTTC

981 L S

2941 CTTTCACGTCTTGACCCUCCGGAGGCTGAAGTGCAAATTGA

1001 L OQ

3001 CTTCAAAGTTTGCAGACATA

1021 S A

R L. b PP E A E V Q I D
SUBSTITUICAO POR PROLINA

S L Q@ T YaqV T Q Q L I
GACTCAACAATTAATT
> E C V

N L A A T K

AO ADOTAR ESTA ESTRATEGIA, DOIS AMINOACIDOS NO TOPO DA POSICAO
HELICOIDAL DO CENTRO DA SUBUNIDADE S2 SAO SUBSTITUIDOS POR PROLINAS

Camily Barbosa

(K986P E V987P), 0 QUE DEMONSTROU MELHORAR EFICAZMENTE A
ESTABILIDADE DA PROTEINA



Regioes UTR e passo a
passo para insercao



Regioes UTR

As UTR (UnTranslated Region) sao cruciais
na regulacdo da expressao génica;

5'UTR atua na regulacao da estabilidade do

Transcription Start Poly(A) Signal
MRNA e eficiéncia translacional, | 1

5'cap =5 UTR 3’ UTR Poly(A) tail
3" UTR regula a estabilidade do mRNA por T T
meio de ligacdo de proteinas reguladoras e et Codon Stop Godon
MicroRNAS;

Em vacinas de mRNA as regides UTR sao
projetadas para que se alcance uma
imunogenicidade e eficiéncia da vacina.

Gustavo Fortunato Passos



e No NCBI digitar o

codigo

do

gene

HBB: NM_000518.5

BE A official website of the United States government Here's how

National Library of Medicine

VD

Passo a Passo

U know

National Center for Biotechnology Information

Gene

Using Gene
Gene Quick Start
EAQ
Dovmnload/FTP
RefSeq Mailing List
Gene News |

Factsheet

Gene

Search
Help

Gene integrates information from a wide range of species. A record may include nomenclature, Reference Sequences

(RefSeqs), maps, pathways, variations, phenotypes, and links to genome-, phenotype-, and locus-specific resources
worldwide.

Gene Tools

Submit GeneRIFs
Submit Correction

Statistics

Other Resources

oM
RefSeq
RefSeqGens

Protein Clusters

Gustavo Fortunato Passos



Passo a Passo

Homo sapiens hemoglobin subunit beta (HBB), mRNA

NCBI Reference Sequence: NM_000518.3
FASTA  Graphics

Go to: [v]

LOCUS NM_ee8513 628 bp RNA linear PRI 13-MAY-2824
DEFINITION Homo sapiens hemoglobin subunit beta (HBB), mRNA.

ACCESSION NM_ 838515

VERSION NM_8ae8515.5

e Encontrar (0 KEYWORDS  RefSeq; MANE Select.
SOURCE Homo sapiens (human)
tamanho dO mRNA ORGANISM Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidas; Homo.
REFERENCE 1 (bases 1 to 628)

AUTHORS Waye,Jl.5., Hanna,M., Hohenadel,B.A., Makamura,L., Walker,L., Eng,B.
and Nfonsam,L.E.

TITLE beta®-Thalassemia Caused by a Novel MNonsense Mutation [HBEB:c.1994 >
T]

JOURMAL  Hemoglobin 48 (1), 69-7@ (2824)

PUBMED 38425897

REMARK GeneRIF: beta[@]-Thalassemia Caused by a MNovel MNonsense Mutation

[HEB:c.199A > T].

Gustavo Fortunato Passos



Passo a Passo

CD> 21..4%24
/gene="HEB"
/gene_synonym="beta-globin; CD113t-C; ECYTE"
fnote="beta globin chain; hemoglobin, beta; hemoglobin

e Identificar a regiao beta subunit”
. /codon_start=1
C0d|f|cadora para /product="hemoglobin subunit beta"
/protein_id="NP_e@8589.1"
que encontrar as fdb_xref="CCD5:CCD57753.1"
o ~v I fdb_xref="GeneID:3043"
regloes S5'UTR Jdb_xref="HGNC:HGNC:4827"

fdb_xref="MIM:14120a"
Ftranslation="MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPUTQRFFE
SFGDLSTPDAVMGHNPKVKAHGKKVLGAFSDGLAHLDNLEGTFATLSELHCDELHVDPE
NFRLLGNVLVCYLAHHFGKEF TPPVQAAYQKVVAGVANALAHKYH"

Gustavo Fortunato Passos



Passo a Passo

Homo sapiens hemoglobin subunit beta (HBB), mRNA

NCEBI Reference Sequence: NM_000518.3

@S TD’ Graphics

Go to: [v]
LOCLUIS NM_ee8513 628 bp mRNA linear PRI 13-MAY-2824
DEFINITION Homo sapiens hemoglobin subunit beta (HBB), mRNA.
e Fazer o download ACCESSION  NM_8@es1s
~ . VERSION NM_8ae8515.5

da sequéncia do KEVWORDS  RefSeq; MANE Select.
SOURCE Homo sapiens (human)

mRNA como ORGANISM Homo sapiens

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
aquivo FASTA Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
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a sequeéncia
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Estrutura Secundaria das
regioes 5'UTR, 3'UTR e vacina
de mRNA (pre-otimizacao)




Estrutura secundaria do mRNA

Funcao do RNA - predita pela sequéncia

Estrutura secundaria - define propriedades importantes Reshetnikov, et al., 2024

Long-range hairpin

e Splicing Alternativo A omwmni . B

e Estabilidade e decaimento SVaVi%a

e Iniciacdo da traducao
D -. R-loop

Jonas Albuquerque




Estrutura secundaria do mRNA - ViennaRNA

Software para predicao da estrutura secundaria de RNAs

% Lniversitat
wien

ViennaRNA Web Services

Institute for Theoretical Chemistry

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

You are here: S ENA Font size: .%. .4.
The ViennaRNA Web Services Introduction
Our Web Services~
This server provides programs, web services, and databases, related to our work on RNA secondary structures. Databases
For general information and other offerings from our group see the main TBI homepage. Downloads

To help us providing you with even better services please take the time torate us at 4™ » SurveyMonkey

QOur Web Services

Thermodynamic Structure Prediction

RNAfold Server D) @ RNAprobing Server P @  RNAalifold Server P

__predicts minimum free energy __predicts minimum free energy __predicts consensus secondary

structures and base pair structures and base pair structures from an alignment of

probabilities from single RNA or probabilities from single RNAs several related RNA or DNA

DNA sequences. using a guiding potential based on sequences. You need to upload an
SHAPE reactivity probing data. alignment.

Jonas Albuquerque

e Funcao RNAfold Server



Estrutura secundaria do mRNA - ViennaRNA

Software para predicao da estrutura secundaria de RNAs

RNAfold WebServer

[Hame| Maw job|Halp]
The RMAfoeld web server will predich secondary structures of single stranded RNA of DNA sequences., Current imits are 7,500 nt Tor partition function caloulations and 10,000 nt Tor minimum free energy anly predicitions.
Simply paste or upload your sequence bedow and click Proceed. To getl more infermation on the meaning of the options click the W) symbols. You can test the server wsing this sample sequence.
Segquence Input
Pasle or lype your Sequence hara: [clear]
S
Or wpload a ke in FASTA Mofmat: Menhum a'qu'.ﬂ-::- escolhido
> Falding Constraints
" Fald algorithms and basic options
® inimum fres snergy (MFE} and partition Tunction %
minimum free energy (MMFE) only Li Y
s GBI paire at the end of halicas ¥
avoid isolated base pairs ¥
| assume RMA molecule te be crcular
Incarporate G-Quadruplex fermation into the structure prediction algorithm %4
 pangling end options %
[ Energy Parametars ¥4
E Modified Bases
b SHAPE reactivity data ¥
¥ Dutput options
niteractive RNA secondary struchure plot S
AMA secondary strucbure plots with reliability annotation [Partition function felding only) Lo
Maountain plob ¥
Maotilication wia e-mail vpon completion of the job (optional): |',u:||.r g-ma
Procead ¥

Jonas Albuquerque




Estrutura secundaria do mRNA - Regioes 5'/3' UTR

Estrutura 5' UTR Estrutura 3' UTR

MFE: -10,10 kcal/mol MFE: -24,00 kcal/mol

Jonas Albuquerque




Estrutura secundaria do mRNR - vacina mRNA

Estrutura predita - antes da

otimizacao dos codons

MFE (Minimum Free Energy)

e |ndicativo da estabilidade da
molécula de RNA

e Tamanho, composicao e arranjo

MFE: -1118,05 kcal/mol

Jonas Albuquerque Trotta, 2014



Otimizacao e predicao de
estrutura secundaria



OTIMIZAGAO DE CODONS

Diferentes espécies: Viés no uso de codons.
“Preferéncia” de codons para um mesmo aminoacido.

Afeta a estabilidade, processamento e qualidade de traducao do mRNA.

e ——————————el)

Otimizacao: substituicao de codons do mRNA viral por cédons preferencialmente
utilizados em mMRNA humano, SEM ALTERAR SEQUENCIA PROTEICA.

Henrique Trevisam de Oliveira



OTIMIZAGAO DE CODONS: PLATAFORMA IDT

Integrated DNA technologies: Plataforma online de
otimizacao de coédons.

>XIDI

IMTEGRATED DMA TECHNOLOGIES

Henrigue Trevisam de Oliveira




OTIMIZAGAO DE CODONS: PLATAFORMA IDT

Sequence Type: ® DNA Bases ' Amino Acids RESTRICTION SITE INFORMATION €@

Product Type: gBlocks® Gene Fragments o

Organism: Homo sapiens (human) v
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# of bases: 36272

Fonte: https://www.idtdna.com/pages Henrique Trevisam de Oliveira



OTIMIZAGAO DE CODONS: PLATAFORMA IDT

Sequence Type: ® DMNA Bases |0 Amino Acids RESTRICTION SITE INFORMATION €@

Product Type: gBlocks® Gene Fragments o

Organism: Homo sapiens (human) v

Single Entry Bulk Entry

T il e e el e i el e el el el el p g e e g p W e TRl b M By e Pl s P e Wl Pl g g oy e e T 0 el e A e e O T i T i L i T L Lt e i i e i il I e it W, i W il B O HIG LIG TED[H:}HS
I = - i - -1 i - i i I = i - - - i i - JLi i i -1 i

e e — e — P I e O O B - L PRI T o LN N NN e L T e R e L O N N R LY N LU R R I NP T L L L N I L T LY L T

PN S U T Ty R T e e T R U R, U T T T T T T T O R T T T VU T 7 T SO R T T, o T T R T I, T T T e T

N SN L SO N Bt L Y Y LS e N B o N o N O T I LY, LTSN Tl L L LT L L T L L L ANl e AN o T L LW T A Ll Lt L L L L L L

ettty el n Ll Wy e B e W Pl o W g p ol e M E e T i e 0 M e W i
- i - Il - - -

k L T I . L PL PR WP I - L L WO I P, ST N I O I o T s e

ST S PSP O e T I ST e T FTLTS AET T P TR T TR T -\.|—|d—\.li-\.d--— T TR T SESSE PTICTE NI, T
' | — 1 1 - — 1 — 1 1 - o — 1 J ol -
R Y T I I I _— e e I I o W T O I LY T e L LT T it L W T L bk L el

el p el n e W p ey p L el e L el e el e L N e M s B el el e M e W e B O W e e W) el el L e R e L e L el e A el e e W el L B s B e P e e S O o ol W ol el e Wl e R e B
- L - | - - - -

- - ] i - et -
] — — e nlw_-_ __'-L-\__'-'_'-L__-\_-__'-5_—_'-\_-_—:.__'-5_—___—.-_'-'_'-\__—_'-\_-\_'w_-__-\__—a. ______ I-\_ N T N I 1 W S I S P L R NS P - LS L LR UL S B e T L Y — e e

MMEMMA TR A M Arma oMy EmmEmmy MM T A my R MMMy oMMy M oy Mo M oy ey MMM MM AT AT AT aAn ™
R e L T I UL L N L S O e 0 I N e O W T e 6 L O L 0 L T N I Y 0 A L W L . I N T A I G . L e e 0 I I LU R W N T T L

R A WA T el i et e L I e et O L el R el R i L e il e il il i T it i et i il el e e I i o e 1 e o i i e i e iy o i Y i

) [ - - -
Sl.sSaanigl Liatigs | iglgsal = LW T L LT T L L Ll L L ¥, S 0 e LIPS e P T I O R I e | NP . TSI I S U e - I I L I AR PR e T e R T

— T T S T T T T T T TV R T T TS T TSI T ¢ R T T T S S T T T T T T TR TR T P ¢ TR R TR ITURTE R P T T T P T PV ST T R T T
- | i i —- ] - i i FELAY gt gt pn i I = I = i - -1 [ i -1

PR I I e T N e e - N T N e L o e T T N I B Y T O O L S I B e o P T O N e L O T e T P L T O e o e NI N N I L O I W e LY LA
£ I VAT TR R e e I T T S T A I T T T e e T T 7, R e ey e e el T e T L e T ol et et P L i T e L e il R e e
- i i - - | = | = i i i) iy [ =t = - Il = - - - [ i - -

Tl L] 1 T — — L L 1 T L O TP L R I W e o e e N I I B Fi” ! L Al il LA Tl RNl L LISt L G T L L L el L e o e o] o
S el B i el IRl B el L et ol e L T e W O e el T L et T it I el il el ey o et L L il L il el e O el L Tl i 5 i il 0 e il I e il e i 0 i il i i P ol e il e
N L T ¥ LN It I 5 WP N e P B L Y T e T T I T I L L NS L S I e L 0 e T I O PO N I PO I LY e e I L e LY L N ok e S e L PR e Y 1 o PO N T I I e T

PV T P S TR T T, S T e T T U T T TV T R T T TR T T TR, T T 2

— = i i r = i - m—= R e ety B et AL e et 1 el R T il el e e el i e i i i o) nid el el i

Wil Ll b1 A e el ol L L A Lenl AN L i A NIRRT RN R il L LR T LT I e I e L L L e Y, P I I L, L L S B P Y —

- AR TR AT M A MM A T R MM ATC A AR AT i e e e R N P R B R A ] o [ o B ] o B e e Y B e A R e T R A R e A W B M e e B -
- [ i - - i - - i i JLi - FLI - i —_ - i i i - - i i PLI = -

F B P e ¥ LA T o - L I I e T O I LR I B Y L I e i T R T N L e o T LR I T P T L NP I I T I I L T e L Y W NP T L R T T I I T I

# of bases: 36272

Fonte: https://www.idtdna.com/pages Henrique Trevisam de Oliveira



OTIMIZAGAO DE CODONS: PLATAFORMA IDT

Sequence Type: ® DNA Bases ' Amino Acids RESTRICTION SITE INFORMATION €@

Product Type: gBlocks® Gene Fragments o

Organism: Homo sapiens (human) v

Single Entry Bulk Entry
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OTIMIZAGAO DE CODONS: PLATAFORMA IDT

Sequence Type: ® DNA Bases ' Amino Acids RESTRICTION SITE INFORMATION €@

Product Type: gBlocks® Gene Fragments o

Organism: Homo sapiens (human) v

Single Entry Bulk Entry
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OTIMIZAGAO DE CODONS: PLATAFORMA IDT

Sequence Type: ® DNA Bases ' Amino Acids RESTRICTION SITE INFORMATION €@

Product Type: gBlocks® Gene Fragments o

Organism: Homo sapiens (human) v

Single Entry Bulk Entry
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ESTRUTURA SECUNDARIA

CODONS NAO-OTIMIZADOS

CODONS OTIMIZADOS

ENERGIA LIVRE:
-1188.05 KCAL/MOL.

ENERGIA LIVRE:
-1143.20 KCAL/MOL.

Fonte: Autores (realizado em http://rna.tbi.univie.ac.at//cgi-bin/RNAWebSuite/RNAfold.cgi ) Henri q ue Trevisam d € Ol IVeIra



Enriquecimento CG




ENRIQUEGIMENTO GG

As sequéncias CG estao relacionadas a uma maior
estabilidade da fita de mRNA,;

Gabriel Henrique Caceres



ENRIQUEGIMENTO GG

As sequél Human SARS-CoV-2 has evolved to reduce CG de
da fita de dinucleotide in its open reading frames

Yong Wang & Jun-Ming Mao, Guang-Dong Wang, Zhi-Peng Lug, Liu Yang, Qin Yac & Ke-Ping Chen

Scientific Reports 10, Article number: 12331 (2020) | Cite this article

On the Normalization of the Minimum Free Energy of RNAs by Sequence Length

Edoardo Trotta”

GC content shapes mRNA storage and decay in human cells

Maité Courel. ! Yves Clément 2 Clémentine Bossevain,' Dominika Foretek, * Olivia Vidal Cruchez * Zhou Yi ®

Marianne Bénard. ! Marie-Noélle Benassy. ! Michel Kress, ! Caroline Vindry,® Michéle Ernoult-Lange,’
Christophe Antoniewski,” Antonin Morillon ® Patrick Brest * Arnaud Hubstenberger,® Hugues Roest Crollius, 2

Nancy Standart ® and Dominique Weil

Karsten Weis, Reviewing Editor and James L Manley, Senior Editor

Karsten Weis, ETH Zurich, Switzerland;
Gabriel Henrique Caceres



ENRIQUEGIMENTO GG

As sequéencias CG estao relacionadas a maior estabilidade
da fita de mRNA.

Codon
otimizado

Coédon nao-
otimizado

166 sequéncias CG 227 sequéncias CG

Gabriel Henrique Caceres



Predicao de epitopos

de anticorpos




EPITOPO

Qualguer substancia que pode ser especificamente ligada
por uma molécula de anticorpo ou receptor de célula T.

= - -

Fundamental para o estudo
de uma vacina de mRNA

Bruno Correia de Oliveira



E }{ a S N Conversao de uma sequéncia de nucleotideos
p y em uma sequéncia de aminoacidos

Translate tool

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

DNA or RNA sequence

ATGTTTGTTTTTCTTGTTTTATTGCCACTAGTCT
CTAGTCAGTGTGTTAATCTTACAACCAGAACTC
AATTACCCCCTGCATACACTAATTCTTTCACAC
GTGGTGTTTATTACCCTGACAAAGTTTTCAGAT
CCTCAGTTTTACATTCAACTCAGGACTTGTTCT
TACCTTTCTTTTCCAATGTTACTTGGTTCCATGC
TATACATGTCTCTGGGACCAATGGTACTAAGAG
GTTTGATAACCCTGTCCTACCATTTAATGATGGT
GTTTATTTTGCTTCCACTGAGAAGTCTAACATAA
TAAGAGGCTGGATTTTTGGTACTACTTTAGATT

B A B SR S A R A S G e, epee—— ep———, —p——

Genetic codes - See NCBI's genetic codes
Standard

reset TRANSLATE!

v

~

Output format

© Verbose: Met, Stop, spaces between residues
® Compact: M, -, no spaces

O Includes nucleotide sequence

O Includes nucleotide sequence, no spaces

DNA strands
forward reverse

Bruno Correia de Oliveira



DOMINIO RBD (319-537)

Spike Original
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHATHVSGTNG
TKREFDNPVLPFNDGVYFASTEKSNI IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
SWMESEFRVYSSANNCTFEYVSQPEFLMDLEGKOGNFKNLREFVEFKNIDGYFKIYSKHTPINLVRDLPOGEFSALEP
LVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETK
CTLKSEFTVEKGIYQTSNFRVOPTESIVREFPNITNLCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASES
TFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQTIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN
YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVC
GPKKSTNLVKNKCVNEFNENGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP
GTNTSNOVAVLYQDVNCTEVPVAIHADOQLTPTWRVYSTGSNVEFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQ
TOTNSPRRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTNEFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
NLLLOYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSFIEDLLENK
VTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
QMAYRFNGIGVTQNVLYENQKLIANQFNSATGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGATISS
VLNDILSRLDPPEAEVQIDRLITGRLOSLOTYVTOQOLIRAAEIRASANLAATKMSECVLGOSKRVDEFCGKGYHLM
SFPOSAPHGVVEFLHVTYVPAQEKNETTAPAICHDGKAHFPREGVEVSNGTHWEVTORNEFYEPQITITTDNTEVSGN
CDVVIGIVNNTVYDPLOPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
QELGKYEQYTIKWPWYIWLGFTIAGLIATIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT-

Bruno Correia de Oliveira



MUTACOES K986P E V987P -> TROCA DE UMA LISINA E UMA
VALINA POR DUAS PROLINAS

Spike Original
MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFRSSVLHSTQDLFLPFFSNVTWFHATHVSGTNG
TKREFDNPVLPFNDGVYFASTEKSNI IRGWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNK
SWMESEFRVYSSANNCTFEYVSQPEFLMDLEGKOGNFKNLREFVEFKNIDGYFKIYSKHTPINLVRDLPOGEFSALEP
LVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLOPRTFLLKYNENGTITDAVDCALDPLSETK
CTLKSFTVEKGIYQTSNEFRVOPTESIVREFPNITNLCPFGEVENATRFASVYAWNRKRISNCVADYSVLYNSASES
TFKCYGVSPTKLNDLCFTNVYADSFVIRGDEVRQTIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN
YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRVVVLSFELLHAPATVC
GPKKSTNLVKNKCVNEFNENGLTGTGVLTESNKKFLPFQQFGRDIADTTDAVRDPQTLEILDITPCSFGGVSVITP
GTNTSNOVAVLYQDVNCTEVPVAIHADOQLTPTWRVYSTGSNVEFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQ
TOTNSPRRARSVASQSITAYTMSLGAENSVAYSNNSIAIPTNEFTISVTTEILPVSMTKTSVDCTMYICGDSTECS
NLLLOYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFGGEFNFSQILPDPSKPSKRSFIEDLLENK
VTLADAGFIKQYGDCLGDIAARDLICAQKFNGLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAM
QMAYRFNGIGVTQNVLYENQKLIANQFNSATGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGATISS
VLNDILSRLDPPEAEVQIDRLITGRLOSLOTYVTOQOLIRAAEIRASANLAATKMSECVLGOSKRVDEFCGKGYHLM
SFPOSAPHGVVEFLHVTYVPAQEKNETTAPAICHDGKAHFPREGVEVSNGTHWEVTORNEFYEPQITITTDNTEVSGN
CDVVIGIVNNTVYDPLOPELDSFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDL
QELGKYEQYTIKWPWYIWLGFTIAGLIATIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSEPVLKGVKLHYT-

Bruno Correia de Oliveira



ANTES DA MUTACAO MISSENSE 2P

0.5 1

Score

044

0.3 1

0.2 411

[ N

530 2AHE A H SO O LU LS O

Position

Bruno Correia de Oliveira



Q? IEDB

DEPOIS DA MUTACAO MISSENSE 2P

0.6 -

0

0.5 -

Score

034§

024 |

Bruno Correia de Oliveira



ANTES DA MUTACAO
MISSENSE 2P

DEPOIS DA MUTACAO

MISSENSE 2P

980 L 0.407
981 S 0.440
982 R 0.435
083 L 0.453
984 D 0.483
985 K 0.487
086 Vv 0.490
987 E 0.506 E
988 A 0.525 E
989 E 0.522 =
990 Vv 0.523 E
991 Q 0.520 E
992 I 0.498
993 D 0.485
994 R 0.462
995 L 0.448
996 I 0.409

980 L 0.417
981 S 0.448
982 R 0.450
983 L 0.471
984 D 0.501 E
985 P 0.510 E
986 P 0.521 E
987 E 0.532 E
988 A 0.551 E
989 E 0.540 E
990 Vv 0.541 E
991 Q 0.532 E
992 I 0.506 E
993 D 0.493
994 R 0.469
995 L 0.446
996 I 0.408

Bruno Correia de Oliveira



Fanda de igagao Feptidio
do peptidio _\ i f.f

ligacdo de CD8

Pred ig ao de

epitopos de
viHC-l e AA aid
MHC-II TC

Local de
ligacao de CD4
Regiao
transmembrana
Ligagao —==ue

dissulfeto
lara Vilarino . Dominiolg 4

Regido
transmembrana

Ligaggago  ====-
dissulfeto

IMUNOLOGIA CELULAR E MOLECULAR - ABBAS, LICHTMAN, PILLAI; 8. ED. - RIO DE JANEIRO : ELSEVIER, 2015.



Ferramenta

IEDB Analysis Resource

2

MHC-I Binding Predictions MHC-Il Binding Predictions

1

lara Vilarino



MHC-| Binding Predictions

[NV tey MHC-I Binding Predictions lara Vilarino

Prediction Method Yersion vi2. 24 [Clder versions)

Specify Sequence(s)

MEVELVLLPLVSSQOWVHL T TRTQLPPAY TNSF TRGWY YPDEVF RS SVLHSTQDL FLPFFSNVTWFHATHVSGTHNGT
KRFDNPWVLPFNDGVY FASTEKSNIIRGWIFGT TLOSKTQSLLIVNMNATNVY DTRWVCE FQFCHDPF LGWY YHINNESL
MESEFRWVYSSANNCT FEYWVSQPF LMODLEGEQGNFKNLREFVFENIDGYFEIYSKEHTPINLVRDLPQGFSALEPLAD

LPLGINITRFQTLLALHRSY LTPGDSS SGHTAGAAAYYVEYLQPRTFLLEYNENGT ITDAVDCALDPLSETRCTLE S E Q U ﬁ N CIA DA
. . SFTVEKGIYQTSNFRVOPFTESIVRFPNITNLCPFGEVFNATRFASVY AWNRERISNCYADY SWVLYNSASFSTFECY
Enter protein sequenceds) in FASTA format P R OT E i N A

- Sl e pn e GYSPTKLNDLCF THVYADSFVIRGIEVAQIAPEQT GK IADYNYKLPDDF TGOV AWNSNNLDSKVGGNYNYLYRLF
FREQUENCIAS RKSHLKPFERDISTEIYQAGSTRCNGVEGFNCYFPLYSYGFQPTHEYGY QPYRVVWLEFELLHAPATVCGPKES TN
, VKN CVHFNFNGLTGTGYL TESNKKF LPFQQF GROTAD T TDAVRDPYTLE ILDITRCSFEEVEVITRGTNT SHQY SPIKE
ALELICAS HLA E ALY QOVNCTEVPVATHADQLTPTWRYY STESNVFQTRAGCL IGAEHVNNS YECDIP TGAGICASYQTQTHSPRRA
ASVASQSIIAYTMSLGAENSYAYSNNS TATPTNFTISVTTEILPVSHTK TSVDCTMY ICGDS TECSNLLLQYGSFC
CONJUNTOS DE

REFERENCIA COM Or select file contaiming sequence(s) | E=zcolher arguivo | Menhum arquivoe escolhido
COBERTU RA Choose a Prediction Method

. (®
POPULACIONAL FrErerm BT MetMHCpan 4.1 EL (recommended epitope predictor-2023.08) %*  Help on prediction method sslections

Show all the method versions: [

MAXIMA

MHC source species human v

Space_separated format detected.

Show only frequently cocuning slicles: [ (2)

=
Select HLA allele reference sat: ()
SReC allele sequence)

Sort peptides by Predicied Score (descend) Ww*
Outpat format XHTML table w*
Email address {optional) )]

_Submit i Reset



MHC-| Binding Predictions

|IEDB Analysis Resource MHC-I Binding Prediction Results

Method used: netmhcpan_el

allele seqg_num start end length peptide score percentile rank

HLA-A*@1:81 1 865 873 G LTDEMIAQY B.997195 g.a1
HLA-B*35:81 1 896 Sa4 G TPFAMQMAY 8.994479 @.a1
HLA-B*58:81 1 825 833 o HADQLTPTW B8.99a462 @.81
HLA-B*35:81 1 a4 92 2] LPFMNDGVYF B2.984554 g.a1

MHC-I Binding Prediction Results

L

d_used: netmhcpan_el

ceq_num start end peptide sCore.

HLA-A*@2:81 1 322 331 18 PTESIVRFPN 8.8 188

e TABELA COM 8 INFORMACOES SOBRE CADA EPITOPO

e NUMERO DE EPITOPOS: 68283

e ULTIMA COLUNA: AFINIDADE DE LIGACAO DO EPITOPO AO ALELO DE MHC-I

e EXEMPLO: EPITOPO COM 100% DE AFINIDADE, PERTENCENTE A REGIAO DO RECEPTOR (RBD)
o TAMANHO DO EPITOPO: 10
o SEQUENCIA DE AMINOACIDOS: PTESIVRFPN
o E LIGANTE DE QUAL ALELO DE MHCI? HLA-A*02:01

lara Vilarino



IEDB Analysis Resource

FREQUENCIAS
ALELICAS HLA E
CONJUNTOS DE

REFERENCIA COM
COBERTURA
POPULACIONAL
MAXIMA

>

Enter protein sequenca(s) in FASTA format

Cr sedect file containing sequence(s)

MHC-ll Binding Predictions

MHC-Il Binding Predictions

Specify Sequence{s])

MAVFLYLLPLY SSGCWVMLT TRTQLPPAY TMSF TRGWY WP DEVFRESYLHETAD
LFLPFFSMNYTWFHAIHVEGTHNGTHRFDNPYLPFHDGWYFASTERSMNIIRGUWWIF
GTTLOSKTGSLLWMMATNWIKYCEFQFCHNDPFLGY Y HEKNMEESWMWMESEFR
WY ESANMCTFEYWVSAPFLMDLEGHGNFENLEEFYFREMIDGY FEY SKHTPIMN
LvROLPAGFSALEPLYDLPIGINITRFOTLLALHRS Y LTPGDSSS GWWTAGAAAY
WEYLOPRTFLLEYMENGTITDAY DAL DPLSETRCTLRSFTWEKGIY QTSMEF
RVOPTESIVRFPMITHLCPFGEVFHATRFASY Y AWNREKRISNCWAD Y SWLY NS
ASFETRFECY GWSPTHLNDLOFTHMWYADSFYIRGDEVROIAPGOTGHLADY YK
FOOFTECY AWM SNNLDS AV EEM Y NY LY RELFRESMUKPFERDISTEN (2AES
TPCNGYEGENCYFPLOSYGFOPTNGYGYQPYRVVVLSFELLHAPATVCGPK

L e e e

fd

—>

Space separated format detected.

| Ezcolher arouivo ] Menhum arguivo escolhido

Choose a Prediction Method

Frediction Method ¥
Show all the method wersions: |

MetMHCIlpan 4.1 EL {recommendad epitope predicior-2023.00) % | Help on prediclion method selections

Specify what fo make binding predictions for

Select speciesilocus

Select MHC slkele(s)

Select full HLA reference sat: (2)
Select T-3lale HLA reference ==t :

Select length(s)

(7

Human, HLA-CR %

Ales

W Lpload allele fil |2

1212 asis

11 -z|12 14 15-|--' 12 [ 12] 20

21 :z|23 24 25 .25':T 28| 20| 30

Specify Output

Sort peptides by

Cwtput format

Email address {opbonal)

Fercaniils Rank "

XHTML table W

kg

lara Vilarino
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MHC-| Binding Predictions

|SDSPEUENWSISNACHON(CER 1T Binding Prediction Results

Method used: netmhciipan_el

allele seg_num start end length core_peptide peptide score rank

HLA-DPAL1=82:81/DPB1*a5:81 1 136 154 15 FLGVYYHEKN CHDPFLGVYYHENMNK ©.3122 8.81
HLA-DPAL1=82:81/DPB1*a5:81 1 137 151 15 FLGVYYHEKN MDPFLGVYYHEMNNKS ©.3376 8.81
HLA-DPAL1=82:81/DPB1*a5:81 1 339 353 15 FMATRFASY GEVFMATRFASVYAKW ©.3427 8.81
HLA-DPAL1=82:81/DPB1*a5:81 1 338 352 15 FMATRFASY FGEVFMATRFASVYA ©8.3865 8.81

MHC-II Binding Prediction Results

4 d_used: netmhciipan_el
ceq_num start end core_peptide sCore rank

HLA-DRE1*11:81 1 478 452 15 CHGEVEGFNC TPCHGVEGFNCYFPL @.088a@ 1064.8

e TABELA COM 9 INFORMACOES SOBRE CADA EPITOPO

e NUMERO DE EPITOPOS: 33993

e EXEMPLO: EPITOPO COM 100% DE AFINIDADE, PERTENCENTE A REGIAO DO RECEPTOR (RBD)
o TAMANHO DO EPITOPO: 15
o SEQUENCIA DE AMINOACIDOS: TPCNGVEGFNCYFPL
o E LIGANTE DE QUAL ALELO DE MHCII? HLA-DRB1*11:01

lara Vilarino



Conclusao




CONCLUSRO

e Regidoes UTR desempenham um papel crucial na regulacao da
expressao genica;

V4

e Otimizacao das sequéncias UTR é essencial para imunogenicidade e
eficacia adequadas;

Caué Freire



CONCLUSRO

e Estrutura secundaria do mRNA, uso de codons e presenca de
sequéncias CG auxiliam na estabilidade e eficiéncia da traducao
do mRNA.

e Mutacoes K986P e V98/P -Estabilidade da proteina spike
-Imunogenicidade

»Eficiéncia da vacina

Caué Freire






