
80%
�voided �he mu���ions
�ssoci��ed wi�h ��ph�,
be��, �nd de��� VOCs.

OF OUR
SELECTED
PEPT�DES

ALPHA, BETA,
AND DELTA VOCs

SP��E

�FNγ �nd TNFα
were �he m�in c��o�ines produced in

response �o �he cus�omized pep�ide poo�.

17 ou� of 23 COV�D-1� pos� recover� donors responded �o our cus�omized pep�ide poo� �� �

simi��r degree �o �he commerci�� Spi�e or NC pep�ide poo�.

The CD4 �nd CD8 T-ce�� response �o
our cus�omized pep�ide poo� w�s

po��func�ion��.

CUSTOM�ZED PEPT�DE POOL vs COMMERC�AL

CD4 & CD8 T-CELL RESPONSE

Our immunoinform��ics �n���sis pipe�ine ���owed us �o se�ec� pep�ides from �he Spi�e �nd NC pro�eins which �void � m��ori�� of mu���ions �ssoci��ed wi�h ��ph�, be��,
de��� �nd omicron SARS-CoV-2 VOCs.
Our cus�omized pepi�de poo� e�ic�ed � po��func�ion�� T-ce�� response, m��ing �n ide�� c�ndid��e for �ssessing �he dur��ion of ce��u��r immuni�� induced b� SARS-CoV-2
v�ri�n�s �nd v�ccines.

We �c�now�edge wi�h gr��i�u�de �he p�r�icip�n�s of �his s�ud�.

2/7
OF NC-DER�VED
PEPT�DES SELECTED
FOR EX V�VO
ASSESSMENT

con��ined �he mu���ion �ssoci��ed
wi�h ��ph� �nd de��� VOCs.

NC
ALPHA, BETA,

AND DELTA VOCs

<2%
of ��ph� �nd de��� VOCs
con��ined �he mu���ion,

L13�F, which w�s found wi�hin
�he NC-derived pep�ides.

Omicron VOC con��ined mu���ions �� 203 �nd 204 �� wi�hin �he �-he�ix region of �he NC pro�ein.
The �-he�ix w�s exc�uded during �n ini�i�� s��ge of �he immunoinform��ics �n���sis pipe�ine.

HOWEVER...

80% OF OUR
SELECTED
PEPT�DES

�voided �he mu���ions
�ssoci��ed wi�h � new

VOC, omicron.

OM�CRON

�den�if� high�� ne�wor�ed
regions of SARS-CoV-2
Spi�e pro�ein

�den�if� high��
ne�wor�ed regions of

SARS-CoV-2
Nuc�eoc�psid (NC)

pro�ein

RNA binding dom�in �nd
dimeriz��ion dom�in
were inc�uded for �he
immunoinform��ics
�n���sis pipe�ine

ne�MHCp�n �nd
ne�MHC��p�n �o se�ec�
HLA binders from �he
high�� ne�wor�ed regions

Comp�re mu���ions
�ssoci��ed wi�h SARS-CoV-2
(VOCs) �o �he 32 pep�ides

PBMCs from COV�D-1�
pos�-recover� donors
(n=23)

�ncub��e PBMCs �nd �he cus�omized
pep�ide poo�

F�uorospo� for �FNγ �nd �L-2 response �o
�he pep�ide poo�

�CS �o �ssess �FNγ, �L-2, TNFα �nd
degr�nu���ion m�r�er (CD107�/b) response
from CD4 �nd CD8 T-ce��s �o �he pep�ide
poo�

De�ermine �he regions wi�hin �he Spi�e �nd
NCpro�eins �h�� con��in c�us�ers of high��
ne�wor�ed T-ce�� epi�ope derived pep�ides

For ≥12-mers:

For �-mers:
Se�ec� high�� ne�wor�ed T-ce�� epi�ope
derived pep�ides �h�� h�ve � bro�d r�nge of
predic�ed �ime re�uired for �he pep�ide �o
dissoci��e from HLA-� mo�ecu�es

Se�ec� o�her pep�ides �h�� were
previous�� ch�r�c�erized for T-ce��
immune response

To��� of 32 pep�ides for
ex vivo �ssessmen�

To��� of 32 pep�ides
combined for ex
vivo �ssessmen�

Lis� of pep�ides �h�� �re
predic�ed �o be immunogenic

Pos� �n���sis for �he se�ec�ed
high�� ne�wor�ed pep�ides:
Popu���ion cover�ge
HLA-� �n�igen processing
HLA-� �mmunogenici��

PROTEIN NETWORK ANALYSIS PEPTIDE SELECTION MUTATIONAL ANALYSIS/
EX VIVO ASSESSEMENT

A �o��� of 313 mi��ion c�ses for SARS-CoV-2 infec�ion �nd 5.5 mi��ion de��hs due �o
COV�D-1� (�s of 13 J�n 2022)

BAC�GROUND

An�ibod� �eve�s wi�hin �he individu��s who h�ve recovered from COV�D-1�
c�n w�ne, however, ce��u��r immuni�� �g�ins� SARS-CoV-2 c�n persis�.

To �es� �he �ongevi�� of �he T-ce�� immuni�� �g�ins� SARS-CoV-2,
pos� COV�D-1� recover� �nd pos� v�ccin��ion, ou� group se�ec�ed
high�� ne�wor�ed T-ce�� epi�ope derived pep�ides wi�hin
�opo�ogic���� impor��n� regions of Spi�e �nd Nuc�eoc�psid
pro�eins.

SARS-CoV-2 h�s been evo�ving during �he COV�D-1� p�ndemic,
which con�ribu�ed �o �he es��b�ishmen� of V�ri�n�s of Concern
(VOCs):
��ph�, be��, de���, �nd omicron

Did our immunoinform��ics �n���sis
pipe�ine correc��� iden�ified high��
ne�wor�ed T-ce�� epi�ope derived pep�ides
�h�� �void mu���ions �ssoci��ed wi�h �he
VOCs?

C�n our se�ec�ed pep�ides induce T-ce�� immune
responses?

METHODS
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Defining �mmunogenic Pep�ides T�rge�ing SARS-CoV-2 V�ri�n�s of Concern

The s�reng�h of ph�sicochemic�� in�er�c�ion
be�ween �mino �cid residues �nd �he sp�i��
�oc��ion of e�ch residue wi�hin � vir�� pro�ein were
�u�n�ified �s "ne�wor� score".
This ne�wor� score represen�s � degree of
�opo�ogic�� impor��nce for e�ch residue wi�hin �
pro�ein.
There �re pro�ein regions �h�� con��in m�n�
residues wi�h high ne�wor� scores. The pep�ides
from �hese pro�ein regions �re �ermed high��
ne�wor�ed pep�ides.

RESULT FROM PROTE�N SE�UENCE ANALYS�S

CONCLUS�ON
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