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Innate: / e
Macrophages
// DCs

Neutrophlls

B cells
T cells

'\ Basophils
Eosmophlls
Mast cells

NK cells

Innate immunity:

- rapid

- effective

- not-specific, indiscriminate

- lacks immunological memory

Adaptive immunity:
- needs 10-14 days

- a specific activation against a
particular microorganism, enhancing
the effectivity of the response

- builds immunological memory
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Memeory: the ability of & system to store and recall
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Do insects have immunological memory?
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Figure 2. Specificity of the antibacterial response as determined by
immunizing with Gram-positive bacteria. Adult male cockroaches were
immunized with either fixed Pseudomonas aeruginosa (3), Micrococcus
lvsodeikticus (D), Streprococcus lactis (B) or injected with BTS (m).
Individual groups were challenged with viable P. aeruginosa at the times
indicated post-immunization. Survival was scored 48 hr post-challenge.
There were at least three trials per ume-point.

Faulhaber, Karp (1992) Immunology, 75(2):378-381.
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Table 1. Selected Experimental Models in which Biological Activity Compatible with the Concept of Trained Innate Immunity Has Been

Reported

Organism Experimental Model Biological Effect Specificity References

Plants —Systemic Acquired Resistance

Large variety of plants Viruses, bacteria, fungi Protection against reinfection Variable Durrant and Dong, 2004;

Sticher et al., 1997

Nonvertebrates

Mealworm beetle LPS, or bacterial prechallenge Protection against secondary No Moret and Siva-Jothy, 2003
infection

Drosophila S. pneumoniae prechallenge Protection against S. pneumoniae Uncertain Pham et al., 2007

Anopheles gambiae Plasmodium prechallenge Protection against Plasmodium No Rodrigues et al., 2010

Sponges Transplantation Rejection Yes Hildemann et al., 1979

Corals Transplantation Rejection Yes Hildemann et al., 1977

Vertebrates

Mice BCG Protection against candidiasis No Van ’t Wout et al., 1992

Mice Candida vaccination T/B cell-independent protection No Bistoni et al., 1986, 1988

Mice Murine CMV infection NK-dependent protection No Sun et al., 2009

Humans BCG Nonspecific protection to secondary No Garly et al., 2003
infections

Netea et al: Cell Host and Microbe 2011
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Innate immunity-dependent
protection in mice
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MTA: Histone-methyltransferase inhibitor
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Foster et al., Nature 2007
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Metabolic status and epigenetic programming decides
the long-term activation fate of the monocyte

“Training” stimuli
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T PEDIATRIC ALLERGY AND
IMMUNOLOGY
Potential health effects from non-specific
stimulation of the immune function in early

age: The example of BCG vaccination

New Scientist
Aug. 2013

Some vaccines seem to provide us with a host of extra
benefits. Michael Brooks sees the cornerstone of
modern medicine in a new light
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BCG vaccination scheme
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BCG increases NK cell function
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BCG effects on epigenetics

1000+

fold induction
a3

10+

and transcription

M. th S.a C. a{hyph)
/ 1050 500+ /
350 ——IL15 mRNA

/ § S

I S ‘____74

> S50~ -4 S 50+ -~

~-— T 10+ T 30 &

- / 5 —o—TNFo mRNA

0 o A
;Aé % 10 é
1 1 o 1 1 e 1 1

before vaccination Imonths before vaccination Imonths before vaccination 3 months
[1Before BCG
Il 3 months post BCG
1000- *

>

Q

c

(4]

(=R

3

8 —_

& 1004 1

P *

£

<t

"

o) |

I

10
TNFq IL6 TLR4 UMC {§: St Radboud

Kleinnijenhuis et al, PNAS, 2012



Nijmegen Institute for BCG pI"OTZCTS C(gCllnST CG”dld'GSls In a

Infection, Inflammation T/B-lndependen'l' fGSIOn

& Immunity

.

SCID SCID
——PBS ——=BCG vaccine o PBS e BCG vaccine
100 7 =
s o L n=2s ] - i
§ o | - § &
g 77 ¥
2 601 ° S °. °
£ o) =15 S e
g 40 n= 2 .0 0
5 30- FHE O 34 ° 0@ °
o 204 S ° -
10- 3:1 2- °
0 T T T T 1
0 7 14 21 28 Day 3 Day 14
Days post C. albicans infection Days post C. albicans infection

N . UMC @ St Radboud
Kleinnijenhuis et al, PNAS, 2012 -



Nimegenmstiee o - LS AUTOphagy. involved in Trained

sy Immunity induced by BCG ?

O
v
( \—\‘(p/—b\(‘/-j Q Early endosome
\

\ e
4og)lngosome f'/ l
e ) Late endosome
A\\\\ \ 3-MAor (O\ ((\ )\ -
-\\ \ \wortmamn
\ / :

Sip
Vop®

(\, ] Phaqol; sosome

\\ 24
\\\ \\ ( (’ ) ( P \\/‘\\ — \ “
\ \ -/ W ) N\ / \&:g’)
e /\\—/\/ \
\ \ P gmgnuhs ' .
/ \ ) B. abortus l , Lysosome
Golgi ' ;" \
O
Au(olysmomc
62\
L. pneumophila ( < (‘?kb\ M. tuberculosis
C. burnetii ( L. monocytogenes

\_../'

UMC \% St Radboud

Nature Reviews | Microbiology



Atg2B SNP

(@)

RPMI BCG EBSS RPMI BCG EBSS

ATG2B +/+ ATG2B -/

Buffen et al, PLoS Pathogens, in press

rel amount p62

% LC3" monocytes

2.0

1.5

1.0+

N
5

hkhx

w
L

N
<

—
v

0.0

ATG2B +/+

ATG2B -/

JMC % St Radboud



BCG vaccination scheme

Blood Blood
collection collection

3 months Time

BCG
vaccination
B. burgdorferi
1000-
i [ before BCG
800- B3 3 months after
=
- 6004
=
~ 4004 T
g -
ol
0
wt+he n=12 ho n=4
ATG2B
(rs3759601)

Buffen et al, PLoS Pathogens, in press

pg / ml TNF-a

B. burgdorferi

8001
[ before BCG
*
& E 3 months after
400+
-
200- T
, mal
wt+he n=12 ho n=4
ATG2B
(r53759601) UMC @ St Radboud

St Radboud



ATG2B (rs3759601) ATG2B (rs3759601)

© 15- 3 RPMI T 80- =1 REWi
= = BCG Z
™ - * = BCG
Q © 60- -T-
ol x - :
% N
T -T- &5 40- T
> ———
£ 5 T g
3+ 20-
s S
(&) -
Q Q
© o 8 o
wt n=5 ho n=5 wt n=5 ho n=5

UMC % St Radboud
Buffen et al, PLoS Pathogens, in press



ATG2B (rs3759601)

50-
3 wt+he n=129
40- Bl hon=63
&
8 30- *
c
)
g 20-
o
10+
0

Recurrence-free Survival

Buffen et al, PLoS Pathogens, in press

percentage

'S
g

w
o
1

N
o
1

-l
o
1

ATG2B (rs3759601)
CJ wtn=38

3 he n=91
* B ho n=63

*

Progression-free Survival

UMC % St Radboud



BCG increases immunogenicity of influenza vaccine
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BCG increases immunogenicity of influenza vaccine
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“Naive” innate immunity “Trained” innate immunity
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