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The gut: the largest immune organ
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Immune effects beyond the gut

e arsa iy middle colic artery oB
~c7h transverse mesocolon
LA
o
- 2 N N
- N ) -
N _»‘ . Z Ay
-3 \\\ Y
‘ kt
inferior a ’/_ t 4
pancreaticoduodenal ¢ /) 4
artery 25 superior rQ‘g.sente.-ric
~ T artery
7/ = .
= " [ ’f,’_ r-..—tjewnum
S L E‘
right colic artery ¢ et 22 Intestinal arteries
= v
ileocolic artery—i. ==3-Y 4
t —
ascending colon . ntds
3 NN arcades
i | W )
5 A RN
[ o) M i
A =N J ; \]L-" \\h\- ileum
' W\
: “{4”\'\\( N ~
VAN A 3
MOy 'y
SO FTARNY
IR
appendix ALY "
]
Snell, Clinical Anatomy for Medical Students, %
Sth edition, Littie Brown, ISBN 0-316-80135-6 AT
figure 5-27, page 210. ) intestinal arteries
appendicular artery

Systemic distribution of:

Jugular vein Head and arms Carotid artery
(also (also
subclavian subclavian
vein from artery to
arms) arms)

Pulmonary
artery Pulmonary

Superior
vena cava

Interior

arteries

Digestive
tract
Hepatic

portal vein

Renal vein

Iliac vein

co: Trunk and legs

- Food metabolites (sugars, lipids, amino acids, and others)

- Immune cells
- Immune effector molecules
- Microbiota-derived metabolites
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Immune effects beyond the gut
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How can we identify the right bioactives?
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TLR5-Mediated Sensing of Gut Microbiota
Is Necessary for Antibody Responses
to Seasonal Influenza Vaccination

Jason Z. Oh,"-? Rajesh Ravindran,’ Benoit Chassaing,” Frederic A. Carvalho,*° Mohan S. Maddur,’-* Maureen Bower,®
Paul Hakimpour,? Kiran P. Gill,"-# Helder |. Nakaya,*’ Felix Yarovinsky,® R. Balfour Sartor,® Andrew T. Gewirtz,*
and Bali Pulendran’**
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The microbiota: the in-built immune adjuvant
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The microbial metabolite

desaminotyrosine protects from
influenza through type I interferon

Steed et al., Science 357, 498-502 (2017) 4 August 2017
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Is gut microbial composition linked with vaccine efficacy in humans?
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Is gut microbial composition linked with vaccine efficacy in humans?

Feasibility study assessing the association between gut
microbiota in healthy adults and antibody response to
seasonal influenza vaccination

Internal Reference Number / Short title: Gut microbiota and influenza vaccine

Ethics Ref: 15/CEN/207

Each 0.5mL of the Influvac® vaccine contains antigens representative of the following type:

A/California/7/2009 (H1N1)pdmo09-like strain (A/California/7/2009, X-181) 15 ug

haemagglutinin/dose

A/Hong Kong/4801/2014 (H3N2)-like strain (A/New Caledonia/71/2014, X257A) 15 ug

haemagglutinin/dose

B/Brisbane/60/2008-like strain (B/Brisbane/60/2008, wild type) 15 ug
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Study protocol

Sent study information (n= 133)

Excluded (n= 6)
* 4 Not meeting inclusion criteria (n= 2)
+ Declined to pariicipate (n=4)

r

Consented (n=127) |

4" Withdrew consent (n=21

[ consent to pay zero | —

+ Unable to get baseline bloods (n=1)
« |l on vaccination day {n=1)

r

Received vaccination (n= 123)
Analysed up to Day 0 (n=125)

Lost to follow-up (n= 0)
Analysed up to Day 28 (n=123)

4

National
Lost to follow-up (n=1)

+ Out of country during visit window (n=1) SCieNCE

Analysed up to Day 180 (n=122) Cha”enges




Microbial ‘enterotype’ analysis
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Stool Community Type Day 28
N/123 (%)

Stool Community Type Day Zero | SCT-A | SCT-B | SCT-C SCT-D
N/123 (%) 59 (48) | 6(4.9) | 26 (21.1) | 32 (26.0)
SCT-A 51 2 10 1

64 (52)

SCT-B 1 2 0 1
4(3.3)

SCT-C 4 0 10 9
23 (18.7)

SCT-D 3 2 6 21
32 (26)

Abbreviation: SCT, stool community type.

HIGH-VALUE
NUTRITION

Ko Nga Kai
Whai Painga



Lack of association between enterotypes and immune outcomes

Univariate p value | Multivariate p value
HAI titre
- HINI® 0.075 0.089
- HINZT 0.60 0.98
-B 0.17 0.16 . .
re—— No association between enterotypes and
HNT o1 008 vaccine-specific antibody titers.
- HINZ® 0.62 0.79
-B° 0.57 0.42
- All strains 0.87 0.64
Seroprotection®
- HINI® 0.43 0.40
- HINZ* 0.81 071
-B° 0.77 0.59
-All strains 0.62 0.22

Abbreviation: HAIl, haemagglutination inhibition

aSeroconversion: a 24 fold increase in HAI titre if pre vaccination HAI titre was 21:10; or
a post vaccination HAI titre of 1:40 if pre vaccination HAI titre was <1:10.
ESeroprotection: a post vaccination HAI titre of 21:40.

¢ Influenza A (H1N1) A/California/7/2009, X-181

¢ |nfluenza A (H3N2) A/New Caledonia/71/2014, X257A National
®Influenza B (B/Brisbane/60/2008, wild type) SCIeNT =
Challenges
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Lipopolysaccharides and rotavirus vaccination efficacy

Verrucomicrobia
Uncultured Mollicutes
Uncultured Clostridiales
Protecbacteria
Fusobacteria
Clostridium cluster XVIII
Clostridium cluster XVI|
Clostridium cluster XV
Clostridium cluster XIVa
Clostridium cluster XI
Clostridium cluster IX
Clostridium cluster IV
Clostridium cluster |
Bacteroidetes

Bacilli

Actinobacteria

“i. Cn
= ’% ?‘h.—%
GJ'“n%%ﬂm

! a:

e,
%

M—‘\M
£

Total microbiota, %

100

80

60

40

20

o
=z

NL

Similarity to Dutch Infants

Log(Enterobacteria-Bacteroidetes Ratio)

0.757

0.70 —

0.65 —

0.60 —

0.55—

1.0 4

0.5 —

0.0 —

-1.0 -~

P<.M

NR R

P<.01

NR R NL

The Journal o Infectious Dissases .
Significant Correlation Between the Infant Gut
Microbiome and Rotavirus Vaccine Response in
Rural Ghana

Vasessa C. Harris,'! George Armah,’ Susasa Fuentes,” Katri E. Korpela,' Umesh Parashiar,’ Jebn C. Victes,' Jacqueline Tate, Caroling de Weerth.'
Carlo Gisguinto.” Willem Joost Winrsingn. Kristan D. C. Lewis™* and Willem M. de Vos*

34 e JID 2017:215 (1 January) e Harris et al
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Study

completion

Successful completion of pilot trial in humans:

- Bacterial enterotypes do not provide any
predictive value for vaccine efficacy.

- Canonical analyses revealed different
associations between microbial taxa and
sub-components of the vaccine.

- Transcriptomic and flow cytometric
analyses to be incorporated into the
analyses.
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