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Sintomas habituales: Fiebre Tos seca Fatiga
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mm:‘f;:i:m v Tesconsangre | Declarada pandemia, Prevencién: Desarrollo
You con eams T it g OMS: marzo de 2020 de vacunas eficaces
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! ok cne Pulso imegular ' to v :
0 amiculaciones PO o Akl . m‘@ﬁm Meutralizing IgG response
Escalaolrios miccion = Proven safety and stabilty
Nauseas y/o : .
vomitos Grupos de investigadores de todo el
— ' mundo, incluyendo Cuba, comenzaron a
Enfermedad por CDFDHEVIFUSdE 2019 (COVID-19), Mapa del nimero verificado de infectados per capita porla COVID-19 al 20 de trabajar para la obtencién de vacunas
gue frenaran la propagacion de la

enfermedad infecciosa causada por virus SARS-CoV-2. noviembre de 2022. Tasa por cada 1.000 habitantes: > 100 casos, 30-100

casos, 10— 30 casos, 3 — 10 casos,

1 -3 casos,

enfermedad.

Objetivo: exponer el empleo de los animales de laboratorio en el desarrollo de las vacunas de COVID-19: Abdala y Soberana en Cuba.

Disefio de vacunas conjugadas a partir de Pruebas de concepto y desarrollo de las vacunas

subunidades virales (RBD) obtenido por via Inmunogenicidad

recombinante:
SOBERANAO1, SOBERANAO2 y ABDALA

m Ratones BALB/cy C57BL/6 SRR
SARS-CoV-2 virus Ratas Sprague Dawley Monos verdes

(Chlorocebus aethiops sabaeus) Ratss Spr;gue Dawley Monos verdes |

Toxicologia regulatoria
Tolerancia local Inmunotoxicologia

Dosis repetida

ELISA: Titulacion de Ac, seroneutralizacion
Respuesta celular
Transferencia pasiva de esplenocitos de ratones inmunizados

Proteccion frente al reto viral

Gene inserted into
Receptor binding [ERGERTES T
domain (RBD) of ERIMEIRLAIE
spike protein

purified and combined
with strong antigen
CBC NEWS such as tetanus toxoid

-~

Hamster Sirio Dorado

Respuesta protectiva ante
inoculacion con virus SARS-CoV-2
Modelo idoneo para la
reproduccion de la enfermedad

Las vacunas inducen una potente respuesta inmune en animales
de laboratorio, predominantemente IgG con alta especificidad y
proliferacion de células B de memoria de larga duracion.
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Preclinical immunogenicity evaluation. Immunization of BALB/c mice with RBD-d/OMV/alum (blue) and RBD-d/alum (red).
(A) Immunization protocol. (B) Anti-RBD IgG at days 14, 21, 28 and 42. (C) Avidity index of anti-RBD IgG elicited on day 42.
(D) Anti-RBD IgG1 and IgG2a titers. (E) Anti-RBD IgG2a/lgG1 ratio. (F). Cytokine secretion (IL-4 and IFN-g) after in vitro

stimulation with RBD-d. RSC Chem. Biol. 2022, 3, 242.
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Immunogenicity of C-RBD-H6 PP in NHP. (A) Evaluation of RBD specificlgG in NHP immunized with doses of 50 pg (6
animals) or 100 pg (10 animals) of CRBD-H6 PP, 14 days after the end of a 0—14-28 days intramuscularschedule. (B)
Evaluationin NHP of EC50 for ACE2 binding inhibition. (C) Evaluation in NHP of EC50 for the PRNT in the microneutralization
assay. (D) Association/correlation analysis of the ACE2 binding inhibition and microneutralization tests in NHP (Spearman, r

(Chlorocebus aethiops sabaeu:

Vaccination design and schedule.

Group Animals Administration Dose/Vol./ Animals
n hours Route cuthanized (n)
at x days after
3™ dose
x x x
3 7 21
Finlay- 15 0, 24, 72 RBD 12.5 pg 5 5 5
FR-02 + TT 11.5 pg
- + Al{OH)3
250 pe/0.25
mL/i.m
Placebo 15 0, 24, 72 Al{OH)3 250 5 5 5
¥g/0.25 mlL
+ AS/im
Control 15 0, 24, 72 PSS 0.9%,0.2 o5 5 =1
mlL/i.m

Legend:: n- Number; PSS- Physiological saline solution; AS- Auxiliary sub-
stances: Na CL, NaHPO4, Na2HP0O4, Thiomersal and injection water; i.m:
Intramuscularly; * - Human dose RBD 25 pg + 20 pg TT + 500 pg AI(OH)3 in 0.5
mL.

Las vacunas resultaron bien toleradas, no se detectaron
muertes, cambios fisioldgicos de interés, efectos locales
adversos ni toxicidad sistémica (7oxicology 2022, 247, 153161).
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Time course of body weight. Values are the average Anti-RBD IgG. Values are the average + SEM in each
+ SEM in each group. p>0.05, Kruskal Wallis test. group. *p<0.05, Kruskal Wallistest.
Blood chemistry and hemoglobin analysziz of rats vaccinated with FINLAY-FR-02 to COVID-19.
Croups a)
Glucose Cholesterol Triglycerides i Urates Alb Creatinine.
{mmol/L) {mmol/L) (mmol/L) (g/dL) (umol/L) (g/L) (umol/L)
3 days after™™ doses
FINLAY-FR-02 9.46 + 0.81 162+ 008 1.42 -~ 0.42 583 =030 56.46 = 10.00 3566+ 1.39 5582 + 10.10
Placebo 10,16 = 1.47 1.68 = 029 1.24 =032 571 =017 80.61 = 20.93 3702+ 1.03 5855 + 1567
Control 10.78 = 0.32 193+ 023 1.49 =045 5.83 = 0.32 6102 = 17.95 3788 =212 57.18 = 15.67
7 days after™™ doces
FINLAY-FR-02 691 = 0.78 1.60+ 021 0.96 = 0.65 581 =028 56.30 = 20.5 3B36+ 1.27 2172+ 17.44
Placebo 7.44 = 062 140 =019 1.14 = 027 574 =024 45352<=11.94 3542+ 1.01 2253+ 10.87
Control 7.83= L.15 152=0.10 092+ 0.19 591 = 0.33 47.60 = 16.53 3568 = 1.52 18.50 = 5.34
21 days after™ doscs
FINLAY-FR-02 839+ 158 1.42 + 0.07 062 =0.14 6.08 = 0.31 50.26 = 16.24 3867+ 108 48568 = 1190
Placebo 870+ 105 1.37 + 0.38 077 =031 601 = 0.21 5637 = 24.07 B62+ 112 4093 - 7.42
Contrel 8.65 = 1.06 151 =018 0.70 = 0.39 5.04 = 0.43 5214+ 26.33 30.18 = 1.66 43.14 = 16.78
bl
Groups AST CPK LDH ALP ALT Urea HB
s (us/m) (UsL) (U/L) (U/L) (mmol/L)
3 days after 3™ doses
FINLAY-FR-02 43.53 = 10.66 27266 = 101.03 183.21 + 41.44 333.40 = 66.76 26.07 = 5.10 6.61 = 0.57 1262 + 0.76
Placebo 56.34 = 1494 327.60 = 51.94 204.55 = 16,15 338.43 + 23.77 2526 = 4.50 732+ 117 11.90 = 1.06
Control 5285+ 1554 273.21 = 61.19 18255 = 25.20 D12 = 6563 3026 = 857 6,99+ 1.66 1202 +0.30
7 days after 3™ doses
FINLAY-FR-02 5500 + 557 47214 = 186.35 252 63 + 8251 2305 = 4.97 870+ 1.43 1354+ 113
Placebo 59.01 = 9.85 637.95 = 66.95 260.05 + £8.37 2025 = 398 746+ 0283 1291 = 0.43
Control 5750 = 10,98 695.74 = 288.47 22422 + 2656 19.21 = 3.47 740+ 153 1333+ 1.59
21 days after 3™ doses
FINLAY-FR-02 60.18 = 5.69 506.95 = 255.05 107.37 += 5.40 192.68 = 23.17 28.08 = 6.03 8.05 = 0.35 12.30 = 0.54
Placebo 76.01 = 11.21 669.50 = 420.52 115.25 + 14.84 206.43 = 38.87 30.85 = 8.76 6.83 = 0.31 12.40 = 1.16
Control 7275+ 1657 611.36 = 361.37 11262 = 10.42 22477 = 4436 3236 = 757 735+ 125 11.80 = 1.16

Legend: Values represent the mean £+ SEM of the 5 anumals in cach group per time-point. No statistical differences were found between the groups for any paramecter.
(a) TP: total Protein, ALB: albumin, (b) AST: aspartate aminotransferase, CPK: creatine phosphokinase, LDH: lactate dehydrogenase, ALP: Alkaline phosphatase, ALT:

alanine aminotransferase, HB: hemoglobin.
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Days

Time course of morphometric macroscopic area of spleen of
male SD rats. Values are the average £ SEM of the 5 animalsin

each group. Kruskal- Wallistest p = 0.05.

» FINLAY-FR-02
® Placebo
¥ Control

=(0.8994, p < 0.0001). New BIOTECHNOLOGY, 2022, 72, 11-21.
Anti-RBD
A e R oeee
Yo
Y. .-L‘k a-
’ T¥,L B 2 5
’ Splenocytes n;;n."‘ v TO e Ti‘h‘ E % 3+
- N = G =, - 4
Memory & f.ﬁm":ﬂf. YY'?"J-, gi
RED,-TT/alum m Teens . Y;i g -
" i Anti-RBD wom  from
:J = “ i ;nmw:o: SO

RBD “IN VITRO"™
STIMULATION

Cj “\

i hitps: Ifpubs.acs.org oot 10102
E 1/acschembilolc00272 Hig=fig

T = . 18 e L
e § - R z ‘ ., g e
= . - *a & -
g " s ol
£ = Bl
3 i
§ 2 " ﬂ' 2] ==
A g §
¥ e ¥ ¥ e ¥ L - o T
RO Ak P, T i ManvE AR A R, T T s Shaeew WD, VT AR Makew  WBD, TT R ety FBD T A e

MemoryB and T cells induced by RBD6-TT. (A) Representation of the primary immuneresponse to RBD6-TT/alum (blue
arrow). (B) Classical passive transfer of splenocytes from RBD6-TT/alum-immunized BALB/c mice (up) and naive mice
(control, down) and stimulated with RBD/alum (up, strong secondary response on day 7 after immunization). (C) T-cell
stimulationwith RBD. (D) Cytokine secretion after in vitro RBD stimulation. (E) % RBD-specic memory T CD8+CD44 highIFN+;
(F) % RBD-specific memory T CD8 +CD44 highlL-4+; % RBD-specific memory T CD8 +CD44 high Granzyme+; % RBD-specific

memory T CD8 +CD44 highTNF+.  AcS Chem. Biol. 2021, 16, 1223-1233

Aprobacion por la entidad regulatoria de
Cuba, actualmente registradas en:

- Cuba - Meéxico
- Venezuela - Viet Nam
- Nicaragua - Iran

Histopathological findings in organs related to the immune system. |-
FINLAY-FR-02, lI-Placebo, lll- Control; A- Muscle, B- Popliteal lymph node,
C- Deep inguinal lymph node, D-Spleen. HE: hematoxilin—eosin, rod: 200

pm.

CONCLUSIONES: La metodologia aplicada
permitié realizar las pruebas no clinicas de los
candidatos a vacunas, asi como los ensayos
que brindaron la confianza necesaria a los
reguladores para autorizar su uso en
humanos. Por esta razon podria servir de base
para el proceso de obtencion de nuevas
vacunas para entidades infecciosas que
afecten al hombre y/o los animales.



