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VACUNAR ES ENTRENAR A NUESTRO SISTEMA INMUNITARIO
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LO SEGUNDO ES DIFERENCIAR ENTRE INMUNIDAD PROTECTORA y MEMORIA INMUNOLOGICA

Residual antibody Memory celis provide
provides short-term  long-term protection
protection (months). (Years/decadesiife).

Segunda Infeccion

Exposicién al patégeno:
infeccion abortada

Primera Infeccion
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ENTRENAMOS A NUESTRO SISTEMA INMUNITARIO PARA COMPETIR ...

NO PARA EVITAR LA COMPETICION
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{QUIEN HACE QUE? ,
LINFOCITO T-CD8+ (CITOTOXICO):

Destruir células infectadas por VIRUS
MICOBACTERIAS
Células TUMORALES

NK Cell

Cytotoxic T Cell

CELULA NK:
Destruir células infectadas por VIRUS
Células TUMORALES

T ————

T Helper Cell

LINFOCITO T-CD4+ (COLABORADOR):

Asistir a otros linfocitos para madurary LINFOCITO B:
diferenciarse Producir Anticuerpos

Presentar antigenos a Linfocitos T
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IFN- z
Th1 ~Oil2'  PATOGENOS INTRACELULARES

T-bet STAT1
GATA3 STAT4

{QUIEN HACE QUE?

| Th2 IL-4
[GAW,] [SWBJ -5 PARASITOS Y HELMINTOS
T-bet STATS

IL-9
IL-13

ACTIVACION DE CELULASB = Tfh
IL-4, IL-17, IL-21, IFN-y 9Je)

IRF4
Ascl2

PARASITOS Y PROTOZOOS

IL-9, IL-10

HONGOS y BACTERIAS
EXTRACELULARES
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VACUNAS QUE FUNCIONAN

Trials in Vacinology 3 (2014) 1-5

Contents lists available at ScienceDirect

Trials in Vaccinology VACCINOLOGY

journal homepage: www.elsevier.com/locate/trivac

Neonatal BCG vaccination is associated with enhanced T-helper
1 immune responses to heterologous infant vaccines

@ CrossMark

Daniel H. Libraty®*, Lei Zhang?, Marcia Woda?, Luz P. Acosta°, AnaMae Obcena , Job D. Brion 9,
Rosario Z. Capeding“©

Author manuscript
Vaceine. Author manuseript; available in PMC 2021 April 12.

Published in final edited form as:
Vaccine. 2020 February 11; 38(7): 1778-1786. doi:10.1016/j vaccine 201912 023
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Peripheral CD4 T follicular cells induced by a conjugated
pneumococcal vaccine correlate with enhanced

opsonophagocytic antibody responses in younger individuals

Sarah Sterrett!, Binghao J. Peng', Robert L. Burton!, David C. LaFon1, Andrew O.
Westfall?, Suddham Singh?, Michael Pride?, Annaliesa S. Anderson?, Gregory C. Ippolito®,
Harry W Schroeder Jr'-3, Moon H. Nahm'-3, A. Krishna Prasad?, Paul Goepfert’-3", Anju
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Published in final edited form as:
Curr Opin Immunol. 2013 June ; 25(3): 373-380. doi:10.1016/j 012013 03 011.

Th17 cell based vaccines in mucosal immunity

Pawan Kumar, Kong Chen, and Jay K. Kolls

Richard King Mellon Foundation Institute for Pediatric Research, Children’s Hospital of Pittsburgh
of the University of Pittsburgh Medical Center, University of Pittsburgh Schoaol of Medicine,
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Circulating CXCR5"CD4" T Follicular-Like
Helper Cell and Memory B Cell Responses to
Human Papillomavirus Vaccines

Ken Matsui', Joseph W. Adelsberger?, Troy J. Kemp', Michael W. Baseler?, Julie
E. Ledgerwood®, Ligia A. Pinto'*
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Y OTRAS QUE NO TANTO

Clinical & Translational e
Immunology /151

Clinical & Translational! Immunology 2024; 13: @1491. doi: 10.1002/cti2.1491
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REVIEW
Fighting flu: novel CD8" T-cell targets are required for
future influenza vaccines

Samuel Liwei Leong', Stephanie Gras'? (*) & Emma J Grant'?

'Department of Biochemistry and Chemistry, La Trobe Institute for Molecular Science, La Trobe University, Bundoora, VIC, Australia
*Department of Biochemistry and Molecular Biology, Biomedicine Discovery Institute, Monash University, Clayton, VIC, Australia
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Towards Eradication of Malaria: Is the WHO’s
RTS,S/ASO| Vaccination Effective Enough?

. . This article was published in the following Dove Press journak:
an "U"aCCIF‘IES WWWLNAtur e.oom npjvaccines Risk Management and Healthcare Policy

ARTICLE  OPEN [ ot tor
Suppression of mucosal Th17 memory responses by acellular
pertussis vaccines enhances nasal Bordetella pertussis carriage

Violaine Dubols("™, Jonathan Chatagnon’, Anais Thidard', Heléne Bauderdique-le Roy', AnneSophie Debrie”, Loic Coutte” and
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COMO SE ACTIVAN LAS CELULAS INMUNITARIAS: SISTEMA INMUNE INNATO
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COMO SE ACTIVAN LAS CELULAS INMUNITARIAS: SISTEMA INMUNE ADAPTATIVO
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COMO SE ACTIVAN LAS CELULAS INMUNRQRIAS: SISTEMA INNUNE ADPAATIVO
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¢ PARA QUE SIRVEN LOS ADYUVANTES?
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¢PODEMOS MEJORAR LAS VACUNAS?

a.Prolonging the bioavailability of antigen b.APCs targeting
Sustained-release antigen Mimic pathogens(size and structure)
.o | IR,
s —> R
%% Y @Y s -e‘f"}\,,. Multivalent protein display Q_/ APC \\
Antigens PLGA ";;’,f - g'%. Odl)
Forming immune ich SETTTUTTRE
r/ g 8. lydrogel Sustained delivery of Targeting APC-specific receptors
el antigens e o
Immune . Recruitmentof . *° " “.3,‘.
" niche : immune cells . @
‘0 Glyoosylated
Effective cargo protectiop
VAVAVAN § § t AR 3 Antigen-linked
mRNA + AT 4 T CLR antibody
c.Lymph nodes trafficking d.Antigen cross-presentation
- R
2O .
a2 Passive .
O< ==&Q; diffusion e \ ] . s
NGQDﬂ'VQ charge =5 ‘ ¢ \‘»\.“‘:1 \"/‘/ pathway - o = .'/ wa' \\l
~ PEGyIatIon 1%, roteasome 2. Destabilization of 3 o
o ® . . ws: membranes
3. Photc.x:hemlcal
o+ ’ ’ e internalization
Albumin-hitchhiking =
pathway

XVI JORNADAS DE : a.ep aepCcAv
s‘\‘?;" Svp 7 Vanicda Hib l/ @oﬁqm‘“ \/\%N E R '.‘.\ Vioy Vanicda Kib %}@‘ Yw;\"w \«‘

S & VRS 1ige AN o7y & GRIPE & i £ VRS e RY VM o 072, £ GRIPE & SEINOASIES
& Pitounrus Herarms 7 & S@Q\‘%‘. 3. Kitarws "m""-::b MENINGOCOC0S P"’W \\&

S s 8 CNDR 2 \V”/V""““"‘*”"’” Soygur & WNYR GIJON, 21 Y 22 DE MARZO DE 2025
ok B b k ‘vmus DEL PAPILOMA HUMANO ACWY HMeringococo® | F | MO

o Sy, anicea Hib

gJ ae’éd\l//l' HepaTiTis %?@' et z HepaTTis g 78 O S Serspi

3 uy B NM S@G’ g & Relairns 5B ,.,swt’a S(RG’ g

ag influenzaetipo b WENWGOCOCDS " parotil” W = 6 Waemophilus influensactipo b HENNGOCOCoS paroclt N vacunasaep.org G 0s W
& VIRUS DEL PAPILOMA HUMANO ACWY Merngoroco8 N | || WA N & VIRUS DEL PAPILOMA HUMANO ACWY Heingooos | | | WA & VIRUS DEL PAPILOMA HUMANO ACWY Meingococos [ \\\J\Q\

Svne & VRS 1are RY VPH Goliont 072, § GRIPE %;”'. ‘L‘iﬁf‘ ¢ YRS e E%W VPH oliowites DTPq GRIVE %g
X
<




FASES DE LA INMUNIZACION ACTIVA

Inflammation at

Migrationto  Antigen presentation = Germinal center formation Migration to the
the injection site vaccine-draining ~ periphery and
- lymph nodes |
Uptake and

translation

Vaccine-specific

Monocyte ~MDC ik
FASE 1: FASE 2: FASE 3: FASE 4: FASE 5:
Activacién inmunidad Migracidn al ganglio  Activacion inmunidad Activacion inmunidad Migracidn a periferia 'y

innata linfatico especifica. Inmunidad celular especifica. Activacidn
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Centro Germinal
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INMUNIDAD CELULAR vs INMUNIDAD HUMORAL
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TIPOS DE VACUNAS: diferentes formas de presentar el antigeno vacunal

Inactivated vaccine

Live vector
vaccine

L - L
T \ Nucleic acid
vaccine

1@ B Virus-like
particles vaccine

Gene deleted

https://doi.org/10.3389/fvets.2023.1243835 >
vaccine
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Mucosal vaccines for SARS-CoV-2: triumph of hope over L

Published Online 3 May
2023
https://doi.org/10.
1016/j.ebiom.2023.
104585

experience

Devaki Pilapitiya, Adam K. Wheatley, and Hyon-Xhi Tan™

Department of Microbiology and Immunology, University of Melbourne, at The Peter Doherty Institute for Infection and Immunity,
Melbourne, Victoria, 3000, Australia

= Necesitamos Vacunas que actuen a nivel de la mucosa

= |mpacto sobre la transmision

" |mpacto sobre portadores

= Dificultad en el desarrollo de Vacunas con accion mucosal
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Flego et al. BMC Medicine 2013, 11:4
http//www biomedcental.com/1741-7015/11/4 .
BMC Medicine

REVIEW Open Access

Clinical development of monoclonal antibody-
based drugs in HIV and HCV diseases

Michela Flego ™, Alessandro Ascione’, Maurizio Cianfriglia and Stefano Vella
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mAb-based antiviral strategies based on:

a) Interfering with virus infection/spread
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Rl
published: 07 June 2012

TABLE 2 | Fc modifications to improve entibody circulation half-ife.

dioi: 10,3380 Fmmu.2019.01298

TABLE 1 | Fc modifications to enhance antbody efiector function.

Modifications or mutati i name Phanotyps Enhancad effector function
Ser?08Al/Glu333Ma/ y=334Ale (35) AdA = Enhanced FoyRlll effinity
Ser230Asp/Ala330LeuleE32GI0 (30, A0) DLE * Increesed FoyFla affnity

* Low binding to inhibitory FoyRib
Sar230A:p/le332Gh (39, 40 DE * Incressed FoyFlla

= Sirong binding to inhibitory FoyRllb
Ghy236Aa/Sar290Aen/ Als330LauMie332G GASDALEE * Incrazsed binding effinity to FeyRila and
-3 Feyfillla

= Only & small incresse to FopRllb
Ghy236Ala (40 GA * Incresses FoyRlla affnity

* No change in FoyRllb sffinity

» Decressed FoyRi
Sar230A:p/Nle332Ghy/Gly236Aa (10) DAE *» Recovers FoyRl binding lost by

GiyZ388=

* Increases FoyRila and FoyRlla

* Enhamcad FoyRllb binding
Leu234Tyr/ Gy238TrvSer208Ala (44) WA = Improved FoyRilla affinity when presant

in 1 heavy chain constant region
= Lzad im ssymmetric Fo deeign with DLE

Phe2430Lau, Arg292Pm, Tyr300Lew, Val305le, Veriant 18 » Enhanced FoyRlla snd FoyRilla off-rates
and Pro386Leu (45} = Less than 2 fokd enhancemant
of FeyRilb
Ly=325T/GIL333Sar [45) * Increzsed Ciq binding
= DG activity wes compsarable to
Ly=326Trp. but improved versus.
wildtype Fo
= Decressed ADCC activity
Ly=32EAR/GIEaAR (45) » Incressed Ciq binding
= Presened ADCC activity
Ly=328Met/Ghia%38ar [45) * Incressed COC activty
= Presened ADCC activity
Cys221 AspfAsn2220ys (47) » Incressed Giq binding
* Prasarves Foy Rl affinity and ADCC
SarZ67GIu, His2E8Phe, and Sar324Thr (45) EFT » Incressed Ciq binding
» Ser267Gk ncreased rhititary FoyRllb
affirity
* Decressed ADCC/ADCP
His?68Fhe and Ser32dThr (48) FT * Improved COG
= Fumctions with ADCC and ADCP
enhancing mutations
= Less potent COC then EFT
Giu34SAg (48] Argas » Incressed Ciq binding
= Ig51 hexemear formation
IaG11gG3 cross-subclass (50) 1133 = Increzsed Ciq binding
1131 * Presarves ADCGC activity
IgG21gG3 cross-subclass (51) IgG 3-3-32-3 = Incresses C1q and C4b binding
Ig3 2-2-3-2
4-domain cross-isotype [52) ¥y = Decressed FoyRl binding
= Decressed Polymeric kg recaptor
binding
» Dacrassed half-ife
Tandam cross-isotype (55) IgGiAgA2 * Bound to FoyRs, FeaRl, and FeRn
= Decressed Ciqg binding
Chimeric cross-isotyps [54) IgGA = Bound to FopRl, FoyRila, FeaRl
» Lozt FoRn
Multimeric koG [55) = Incressed Clg
* Incressed FoyPil and FoyRll
Galactosylation (58, 57) * Increased Cig
Biantennary giycan at N297 (58, 50) = Improved binding to FoyRllla
Afucosylated ghycan at NZOT (B0 * Increesed binding to FoyRilla
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AlE330Ley (59) A

AspZT0Al= (35

Lysa22Ms (5}

Prod20Als (33)

Prod31 Ala (33

IgG2-4gG3 cross-subelsss {51

High manncse glycosylation (147, 148)
VBLZEAAIs (137)

Phe241Als (137)
Asr207Ala or Gly or Gin (22, 148-157)

Medifications or mutations [reference) Abbreviated name Phenotype Enhanced function
Argd35His [110) Hiad35 * Increased binding to FoAin at low pH Extended half-ffe
Asnd344a [3E) A # Increasad binding to FoRin at pHE Extended haif-ife
Met252 Tyr/Ser254 The/ Thr2b6GIU {111) ¥TE = Slowed off-rate for Fo and FoRn Extended haif-ife
= Increased Fchin affinity
= Decreased ADCC
Metd28] su/A=nd 34 5er (112) LS = Increasad sffinity to and slowed off-rate Extended haif-ife
for FoFin at pHE
= Mo change in ADCC
Thr252LewThr 26356/ Thr254Phe [113) LEF = Increased binding to FeRnatpH « 65 Extended half-ffe
GluZ94deits/ Thra0TPro/Asnd 34Ty (114) CBA-BE = Increased binding to FeRnatpH < 6 Extended half-ffe
= Mo binding to Foin at pH7.4
= Decreasad FoyRlle binding and ADCC
Thr256A=n/Ala378VE |f Ser3B3Asn/Asnd34Tyr [114) CBA-TB = Increased bindng to FeRnatpH < 6 Extended haif-ife
= Mo binding to FoRn at pH7. 4
GhuZ34deits (114, 115) Dd = Increased sishylstion Extended half-ife
TABLE 3 | Fc modifications to silence entibody effector function.
Modifications or mutati A L name Phenotype Reduced effector function
Leu235Giu {128) LE » Decressed hinding to call surface Foyfis ADGG
Leu234Ala eu235A [130-132) LALA = Decressed binding to FoyRl, 1L B ADCC
ADCP
CDC
Sar?ZEFro/Leud 356k (133) SPALEinigG4 » Decressed FoyRl binding
= Half-life wes unchanged
Leu234Ala eu235A/ Pro32aGlhy (134) LALA-PG = Eliminated binding to FoyRL, I, Il Clg ADCP
Pro331SenLeu?34GIul eul35Phe (135, 135) ™ = Decressed binding to FoyRl, I, B and coC
Cig
AspiZESAlE (134, 137) DA * Decressed hinding to Foy @, I, B ADCC
ADCP
Gly237a (136) » Decressed hinding to FoyRl ADGP
Glu318Als (138) = Decressed binding to FoyRll ADCP
GluZ337ro (36) * Decressed binding to Foy, B, and Il
Gly236Arg/Leud2BArg (139, 140) GRLR » Decressed binding to al FeyR ADGC
IgG2-1g54 cross-subcless (141, 142) Iga2/G4 » Decressed binding to FoyRs and CGig
HisPEBGEINVEA00L aw/AIRFI0Sen Prodd ] Ser lgGZma * Decressed binding to al FoyR ADCC
{143, 144) » Decressed Ciq binding ADCP
CoG
VB2 3 AlRGhy2 37 Na/Pro2385an” IgG2a = Neer complete efimination of FoyHl. lla, ADCC
HisPBRAIRNIS00L swlAls3305en Frod3t Sar llg, and lla bincing ADCP
{144) » Decressed Ciq binding coc
= Binds Fohn
Leu?a4Ala/l 335 Ala/Giy2 37 Ala/F23RSar IgGta * Near complete efimination of FoyF, i, ADCT
Hiz?6BAla/Ala3305erProZ3 Sar (1 44-145) I, and llla binding CoC
= Binds FoRn
CoG
CoC
CDC
CoC
CoC
CoC
CoC
CDC
CoC
ADCC
ADCP
CDC
ADCC
CDC

S208P/Pha2l4Alaf eu?30Aa [144) IgG4 PAA

= Decressed Ciqg binding
= Part of DLE mutstions
= Decressed Ciqg binding
* Decressed Ciq binding
* Decressed Ciq binding
* Decressed Ciq binding
= Decressed Ciqg binding
= Decressed Ciqg binding
= Decrezsed Ciqg binding
= Decressed Ciqg binding
» Decreased binding to Foy# and lila
= Decressed Ciqg binding

*» Decreased binding to FoyA, la and lla
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VACUNA: MULTIPLES CAPAS DE PROTECCION
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