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Abstract

Among infectious diseases, tuberculosis is the leading cause of death worldwide, and repre-
sents a serious threat, especially in developing countries. The protective effects of Bacillus
Calmette-Guerin (BCG), the current vaccine against tuberculosis, have been related not
only to specific induction of T-cell immunity, but also with the long-term epigenetic and meta-
bolic reprogramming of the cells from the innate immune system through a process termed
trained immunity. Here we show that MTBVAC, a live attenuated strain of Mycobacterium
tuberculosis, safe and immunogenic against tuberculosis antigens in adults and newborns,
is also able to generate trained immunity through the induction of glycolysis and glutaminoly-
sis and the accumulation of histone methylation marks at the promoters of proinflammatory
genes, facilitating an enhanced response after secondary challenge with non-related bacte-
rial stimuli. Importantly, these findings in human primary myeloid cells are complemented by
a strong MTBVAC-induced heterologous protection against a lethal challenge with Strepto-
coccus pneumoniae in an experimental murine model of pneumonia.

Author summary

Mycobacterium tuberculosis has been causing infections in our species and our ancestors
for at least thousands of years. Still today, the numbers of people affected by tuberculosis
are alarming with more than 1,4 million deaths per year, representing the first cause of
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Treatment and Prevention of Lung
Cancer Using a Virus-Infected
Reprogrammed Somatic
Cell-Derived Tumor Cell Vaccination
(VIReST) Regime

Zhe Zhang', Shuangshuang Lu?, Louisa S. Chard Dunmall®, Zhizhong Wang?,
Zhenguo Cheng?, Zhongxian Zhang?, Wenli Yan?, Yongchao Chu?, Dongling Gao?,
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Lirong Zhang ™ and Yaohe Wang**
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Lung cancer is one of the most commonly diagnosed cancer and despite therapeutic
advances, mortality remains high. The long period of clinical latency associated with
lung cancer provides an ideal window of opportunity to administer vaccines to at-risk
individuals that can prevent tumor progression and initiate long-term anti-tumor immune
surveillance. Here we describe a personalized vaccination regime that could be applied
for both therapeutic and prophylactic prevention of lung cancer, based on the derivation
of lung cancer cells from induced pluripotent stem cells. Stem cells from healthy
mice were modified to express Cre-dependent KRASG'20 and Trp53R172H prior to
differentiation to lung progenitor cells. Subsequent viral delivery of Cre caused activation
of exogenous driver mutations, resulting in transformation and development of lung
cancer cells. iPSC-derived lung cancer cells were highly antigenically related to lung
cancer cells induced in LSL-KRASG!2D/+; Trp53R172H/+ transgenic mice and were
antigenically unrelated to original pluripotent stem cells or pancreatic cancer cells derived
using the same technological platform. For vaccination, induced lung cancer cells were
infected with oncolytic Adenovirus or Vaccinia virus, to act as vaccine adjuvants, prior
to delivery of vaccines sequentially to a murine inducible transgenic model of lung
cancer. Application of this Virus-Infected, Reprogrammed Somatic cell-derived Tumor
cell (VIReST) regime primed tumor-specific T cell responses that significantly prolonged

Frontiers in Immunciogy | www.frontiersin.org 1 August 2020 | Volume 11 | Articie 1936
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Variation in protection by BCG: implications of and for

heterologous immunity

PEM Fine

Besides being the world’s most widely used vaccine, and
being directed against the world’s leading cause of
infectious disease mortality, BCG i1s the most
controversial vaccine in current use.”” Estimates of
protection imparted by BCG against pulmonary
tuberculosis vary from nil to 80%. This variability has
been attributed to strain variation in BCG preparations,
to genetic or nutritional differences between populations,
and to environmental influences such as sunlight
exposure, poor cold-chain maintenance, or exposure to
environmental mycobacterial infections.  Evidence
accumulated to date indicates that recional differences in

An alternative view, espoused early by Hart, argued
that strain differences between BCG preparations were
responsible for most of the observed variation in efficacy.’
The fact that BCG vaccines produced by different
manufacturers were known to differ microbiologically lent
credence to this hypothesis. Though one cannot prove
that strain differences are not responsible for some of the
observed differences in efficacy, the fact that similar
vaccines perform very differently in different settings
indicates that this cannot be the entire explanation.
Prominent examples are provided by Glaxo freeze-dried
BCG. which gave cood protection against tuberculosis in
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cohort Gp

1. Randomized and quasi-randomized trials

Canada 1933-1945 Canada
Guinea-Bissau 2002-2008 (early)  Guinea-Bissau A
Guinea-Bissau 2002-2008 (main)  Guinea-Bissau A
USA ¢.1935 USA A

USA c.1941 USAB

2. Case-control studies

Benin 1983-1987 Benin

3. Cohort studies

Guinea-Bissau 1984-1985 Guinea-Bissau E
Guinea-Bissau 1989-1999 Guinea-Bissau |
Guinea-Bissau 1990-1996 Guinea-Bissau D
India 1987-1989 India E

India 1998-2002 India A

Malawi 1995-1997 Malawi

Papua New Guinea 1989-1994 Papua New Guinea
Senegal 1996-1999 Senegal D
Excluded (Very high risk of bias)

Bangladesh 1986-2001 Bangladesh A
Burkina Faso 1985-1993 Burkina Faso
Ghana 1998-2004 Ghana C

India 2006-2011 India G

Pub'n
year

1949
2012
2011
1948
1961

1991

2004
2004
2002
2012
2005
2006
2005

Unpub.

2004
2004
2010
2013

ES (95% Cl)

0.94 (0.67, 1.32)
0.28 (0.06, 1.37)
0.55 (0.34, 0.89)
0.91(0.41,1.99)
0.42(0.13, 1.35)

0.68 (0.38, 1.23)

0.63 (0.30, 1.33)
0.05 (0.01, 0.46)
0.56 (0.37, 0.84)
0.60 (0.18, 1.97)
0.44 (0.29, 0.66)
0.45 (0.16, 1.23)
0.17 (0.09, 0.34)
0.98 (0.50, 1.90)

0.20 (0.07, 0.54)
0.50 (0.34, 0.75)
0.18 (0.17, 0.20)
0.12(0.09, 0.16)

BCG y mortalidad por todas las causas

6% (-32%, 33%)
72% (-37%, 94%)
45% (11%, 66%)
9% (-99%, 59%)
58% (-35%, 87%)

32% (-23%, 62%)

37% (-33%, 70%)
95% (54%, 99%)
44% (16%, 63%)
40% (-97%, 82%)
56% (34%, 71%)
55% (-23%, 84%)
83% (66%, 91%)
2% (-90%, S0%)

80% (46%, 93%)
50% (25%, 66%)
82% (80%, 83%)
88% (84%, 91%)

Vaccine harmful

https://www.who.int/immunization/sage/meetings/2014/april/3_NSE_Epidemiology review_Report_to SAGE_14_ Mar_FINAL.pdf
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(See the Editorial Commentary by Iglesias and Martin on pages 1620-1.)
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Uso racional

Resumen Se presenta una actualizacion del doc de c sobre el diagnostico y
tr i de la farings 2 is aguda, publicado en 2011. Las escalas de prediccién clinica
no deben ser utilizadas para iniciar antibioterapia, salvo que las pruebas microbiologicas no
estén disponibles o exista riesgo de fiebre reumética. No existe ninguna escala que sea mejor
que las expuestas en el consenso previo. Se proponen casos en los que se recomienda realizar
pruebas microbiolégicas, con independencia de los Itados de las escalas. El tratamiento de
eleccion de la faringoamigdalitis estreptocécica es penicilina en dos dosis diarias y durante 10
dias. Amoxicilina, en una o dos dosis diarias y durante el mismo tiempo, es la primera alternativa
terapéutica. Las cefalosporinas de primera generacion son el tratamiento de eleccién en nifios
con reaccion retardada no grave a penicilina o amoxicilina. En reacciones alérgicas inmediatas
deben utilizarse antibioticos no betalactamicos, siendo josamicina y diacetil-midecamicina las
mejores opciones. En el fracaso terapéutico bacteriologico, y en el estado de portador, los
tr lanteados en el c previo siguen siendo validos.
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2. ¢ Las escalas clinicas son suficientes para iniciar tratamiento

antibiotico?

Tabla 2 Escalas clinicas de prediccion en la faringoamigdalitis aguda por estreptococo beta-hemolitico del grupo A (EbhGA)

Criterios clinicos Centor Mclsaac FeverPAIN
Fiebre > 38°C +1 +1 +1
Ausencia de tos +1 +1
Ausencia de tos o coriza +1
Exudado amigdalar +1 +1
Inflamacién o exudado +1
amigdalar
Inflamacion amigdalar +1
importante
Adenopatias +1 +1
laterocervicales dolorosas
Edad
e 3- <15anos +1
e 15- <45 anos 0
e > 45 anos —1
Visita rapida al médico +1
(< 3 dias)
Puntuacion Puntuacion Puntuacion
Probabilidad estimada de 0: 2,5% 0: 1-2,5% 0-1: 13-18%
cultivo positivo para EbhGA 1: 6-6,9% 1: 5-10% 2-3: 34-40%
2: 14,1-16,6% 2: 11-17% 4-5: 62-65%
3: 30,1-34,1% 3: 28-35%
4: 55,7% >4: 51-53%
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2. ¢ Las escalas clinicas son suficientes para iniciar tratamiento

antibiotico?

Tabla 2 Escalas clinicas de predicciéon en la faringoamigdalitis aguda por estreptococo beta-hemolitico del grupo A (EbhGA)

Criterios clinicos Centor Mclsaac FeverPAIN
Puntuacion Puntuacion Puntuacion
Probabilidad estimada de 0: 2,5% 0: 1-2,5% 0-1: 13-18%
cultivo positivo para EbhGA 1: 6-6,9% 1: 5-10% 2-3: 34-40%
2: 14,1-16,6% 2: 11-17% 4-5: 62-65%
3: 30,1-34,1% 3: 28-35%
4: 55,7% >4: 51-53%

<66 %
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/. ;. Se mantiene la recomendacion de 10 dias de tratamiento

antibiotico?

y
Sl, pero...
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/. ;. Se mantiene la recomendacion de 10 dias de tratamiento

antibiotico?

Ningun tratamiento consigue erradicacion del 100 %

Evidencia no solida

Resistencias antibidticas

Posiblemente adecuado en “determinados casos”
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Uso racional

Resumen Se presenta una actualizacion del doc de c sobre el diagnostico y
tr i de la farings 2 is aguda, publicado en 2011. Las escalas de prediccién clinica
no deben ser utilizadas para iniciar antibioterapia, salvo que las pruebas microbiologicas no
estén disponibles o exista riesgo de fiebre reumética. No existe ninguna escala que sea mejor
que las expuestas en el consenso previo. Se proponen casos en los que se recomienda realizar
pruebas microbiolégicas, con independencia de los Itados de las escalas. El tratamiento de
eleccion de la faringoamigdalitis estreptocécica es penicilina en dos dosis diarias y durante 10
dias. Amoxicilina, en una o dos dosis diarias y durante el mismo tiempo, es la primera alternativa
terapéutica. Las cefalosporinas de primera generacion son el tratamiento de eleccién en nifios
con reaccion retardada no grave a penicilina o amoxicilina. En reacciones alérgicas inmediatas
deben utilizarse antibioticos no betalactamicos, siendo josamicina y diacetil-midecamicina las
mejores opciones. En el fracaso terapéutico bacteriologico, y en el estado de portador, los
tr lanteados en el c previo siguen siendo validos.

© 2020 Asociacion Espaiola de Pediatria. Publicado por Elsevier Espana, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Incidencia y mortalidad global por cancer

Both sexes

Incidence

Other
36.6%

Colorectum
10.2%

Bladder.

3.0%

Thyroid—
3.1%

Cervix uteri

3.2%

Esophagus

3.2%

Liver
4.7%

18.1 million
new cases

Mortality

Other
29.3%

Colorectum
9.2%

Leukaemia

3.2% \

Cervix uteri
3.3%

Pancreas
4.5%

Esophagus
5.3%

Breast
6.6%

9.6 million
deaths

Bray F, et al. Ca Cancer J Clin, 2018
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Estimulacién oncogénica

anterior
foregut lung lung cancer
iPSC endoderm endoderm progenitors cell (KP-LC)
do dl da ds dé dis dlé
SFD SFD SFD SFD SFD SFD Ad5-Cre
Y-27632 Y-27632 Dorsomorphin  SB431542 CHIR99021
BMP4 BMP4 dihydrochloride IWP2 FGF10
bFGF SB431542 FGF7
Activin A BMP4

ATRA
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B Crecimiento tumoral

30004 -o KP-LC(n=7)
-»- KPL 160302S(n=7)
-+~ KPL 160424S(n=7)

§

Tumor Volume(mm?®)

Days post implantation
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it e Eficacia en modelo murino

Prime Boost Rechallenge
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2 X 10%cells 2 X 106cells
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10.5 weeks post Ad-Cre infection

Tumors/mouse
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Modification of
driver mutations
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Personalized iPS cells Lung cancer cells Prime-boost vaccination, Immune responses Protection,
somatic cells +AdV/VV infection AdV-followed generated Prevent
+MMC treatment by VV-infected cells recurrence
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Abstract
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Resumen Se presenta una actualizacion del docul
tr i de la faringoamigdalitis aguda, publicad
no deben ser utilizadas para iniciar antibioterapia,
estén disponibles o exista riesgo de fiebre reumétic|
que las expuestas en el consenso previo. Se propont
pruebas microbiolé con independencia de los
eleccion de la faringoamigdalitis estreptococica es
dias. Amoxicilina, en una o dos dosis diarias y durante

ica. Las cefal inas de primera generaci
con reaccion retardada no grave a penicilina o amox
deben utilizarse antibiéticos no betalactamicos, siel
mejores opciones. En el fracaso terapéutico bacte
tr L dos en el c previo sigué
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Lung cancer is one of the most commonly diagnosed cancer and despite therapeutic
advances, mortality remains high. The long period of clinical latency associated with
lung cancer provides an ideal window of opportunity to administer vaccines to at-risk
individuals that can prevent tumor progression and initiate long-term anti-tumor immune
surveillance. Here we describe a personalized vaccination regime that could be applied
for both therapeutic and prophylactic prevention of lung cancer, based on the derivation
of lung cancer cells from induced pluripotent stem cells. Stem cells from healthy
mice were modified to express Cre-dependent KRASG'20 and Trp53R172H prior to
differentiation to lung progenitor cells. Subsequent viral delivery of Cre caused activation
of exogenous driver mutations, resulting in transformation and development of lung
cancer cells. iPSC-derived lung cancer cells were highly antigenically related to lung
cancer cells induced in LSL-KRASG!2D/+; Trp53R172H/+ transgenic mice and were
antigenically unrelated to original pluripotent stem cells or pancreatic cancer cells derived
using the same technological platform. For vaccination, induced lung cancer cells were
infected with oncolytic Adenovirus or Vaccinia virus, to act as vaccine adjuvants, prior
to delivery of vaccines sequentially to a murine inducible transgenic model of lung
cancer. Application of this Virus-Infected, Reprogrammed Somatic cell-derived Tumor
cell (VIReST) regime primed tumor-specific T cell responses that significantly prolonged
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i Conclusiones facilonas

MTBVAC parece producir también efectos heterologos, igual que BCG

No cambios significativos en FAA, pero se siguen sin cumplir de forma optima

Importantes pasos en el desarrollo de vacunas individualizadas frente a
algunos tipos de cancer
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Conclusion de verdad

(y un mensaje)



Erastotenes de Cirene Humanos hoy
(ano 200 a. C.) (afno 2020)

Midiendo la longitud de las sombras La Tierra es plana
en diversas ciudades voy a calcular el
tamano de la circunferencia terrestre












Emmanuelle Jennifer A.
Charpentier Doudna

“for the development of a method
for genome editing”

THE ROYAL SWEDISH ACADEMY OF SCIENCES




Emmanuelle Jennifer A. Francis M.
Charpentier Doudna \Vilellet=

“for the development of a method
for genome editing”

THE ROYAL SWEDISH ACADEMY OF SCIENCES




XIJORNADASDE | A\ ™ P
vAcuNAs AT P

Jurmass dgitales 8Y9 DE OCTUBRE DE 2020 | F l:l t b o I VS C i e n c i a

® La Liga (2017/18)

® Organismos de Investigacion

XI JORNADASDE | A

VACUNAS &

Jorpadas figitales 8Y 9 DEOCTUBRE DE 2020

vacunasaep.or https://www.elmundo.es/f5/descubre/2018/10/17/5bc70554ca474106148b45e0.html




XI JORNADASDE : |

VACUNAS r\gp

Joryass Ugitales 8Y$ DE OCTUBRE DE 2020 F l:l t b o I VS C i e n c i a

mliguel m Organismos de Investigacion

3000 -
2500 -
2000 -
1500 -
1000 -
500 -

QNWS
3500 -

A~

B

i

e

e

>

XIJORNADASDE | A\ PP
VACUNAS AeP

Jnrpagas Nigitales 8Y 9 DEOCTUBRE DE 2020

vacunas aep.org https://www.elmundo.es/f5/descubre/2018/10/17/5bc70554ca474106148b45e0.html




XI JORNADASDE | A\ ™ P
vAcuNAs AT P

Joryass Ugitales 8Y$ DE OCTUBRE DE 2020 F ﬁ t b o I VS C i e n c i a

W Bundesliga

1

m Organismos de Investigacion

XIJORNADASDE | A\ PP
VACUNAS AeP

darpadas digitales 8Y 9 DEOCTUBRE DE 2020

VACUNasaep.org httpS//WWWGlmundoeS/f5/deSCU bre/2018/10/17/5bc70554ca474106148b45e0.html










