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The colon is colonized by
large numbers of
commensal bacteria

Antibiotics kill many of
these commensal bacteria

Clostridium difficile gains
a foothold and produces
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Connective tissue
degradation leads to colitis
and

formation

colon lumen

pseudomembrane

o=

5
Microbial Examples of
load bacteria in
per ml the gut
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Direction

of antigen
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Bringing antigen from lumen to antigen-presenting cells
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Intestinal lumen Immune complex Mucus °
Luminal antigen ..\Lu@ml R o e Epithelium
M cells antigen o o

propria Antigen-presenting cells
M cell dependent FcR dependent Goblet cell dependent Direct APC contact
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fil -, ia. lactobacilli m"’"’?‘"""l ﬁ’ml Unspecified organisms
Bacterial flagellin Butyrate Nod1/Ned2 ligands Epithelial cells
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Generation of innate lymphoid -
Igh T, 47 cell Regulatory T-cell ) . Mediator pShductichO
production diﬁgrentiaﬁnn induction cells and Ifgglj\liggg lymphoid by epithelial cells
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Secreted Cells producing them Effect Tolerogenic
molecule(s) (homeostatic) or
inflammatory
responses?
IL-10, RA, Multiple cell types in homeostatic Enhance Ty and IgA B-cell generation, Tolerogenic
TGF-p environment, including resident APCs, inhibits inflammatory responses
epithelial cells, T cells, and B cells
y . APRIL,BAFF  Epithelial cells, resident APCs Enhance IgA production Tolerogenic
sl LSy
|gA u:*il}é‘ TSLP Epithelial cells Stimulates APCs to pn_)duce BAFF, APRIL Tolerogenic
Enhances IgA production
Antimicrobial amps, Epithelial cells Kill bacteria Both
peptides including
e glhagy REG3
IL-23 APCs Induces Ty17 cells and ILC3s to make IL- Both
17,1L-22
IL-17,1L-22 Ty17 and ILC3s (and other T-cell subsets) Induce epithelial cells to make AMPs and Both
chemokines that attract granulocytes
IL-1B, IL-18 APCs (activated by caspase-1 following Induce epithelial cells to generate Type 1 inflammatory
pathogen binding to NLRs) chemokines; enhance cytotoxic responses
responses
IFN-y Tylcellsand ILC1s Many effects on many immune cells Type 1 inflammatory
(APCs, T cells, ILCs) that help coordinate responses
a cytotoxic response
TSLP, IL-33, Epithelial cells and tuft cells (sole source of Alarmins that respond to worms and Initiation of type 2
IL-25 IL-25) protozoal parasites inflammatory
responses
IL-4,IL-5,IL- T2 cells and ILC2s as well as some Enhance IgE production and eosinophil Type 2 inflammatory
13 granulocytes activity to attack worms and protozoal

parasites
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Detect and process antigen
from commensal microbiome.

Recruit and activate other
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Inflamation

Epithelium and
associated immune cells

Detect and process antigen
from inflammatory pathogens.

Recruit and activate other

immune cells, including: @ |LC3 immune cells, including:
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Tolerogenic FoxP3* T cells FoxP3* Ty Le]ls @ Proinflammatory
IgA-producing B cells . B cells @ Tyl and Tyl7 CD4™ T cells
g Tul7 cells Innate lymphoid cells
Produce tolerogenic cytokines, IgA cl oy Produce proinflammatory
including TL-10 and TGF-B, 0@ IL.10 S LY cytokines, including IFN-y,
which dampen proinflammatory .. TGF-B o TNF-a TNF-a, and 11-17, and recruit
immune responses. ® e® IL-17 more effector immune cells.
Other effector cel]g.l 170
including granulocytes
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Healthy gut environment Altered gut environment
Antibiotics, diet, hygiene, pollutants,
stress, infection, genetic changes?
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Decrease in “peace-keeping” bacteria
and increase in pathobionts and invaders
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Reported polio cases
1988

e

[] 0 cases
[ 1-10 cases
[0 More than 10 cases
[ No report

Reported polio cases
1998

[ 0 cases
[ 1-10 cases
[I] More than 10 cases
[ No report
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Live attenuated
vaccine

Pros : Good efficacy
Cons : SafetyIssues
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Inactivated Subunit
vaccine vaccine
Pros : Good safety Pros : Good safety
Cons : Poor efficacy Cons : Poor efficacy

Resulting virus is viable,immunogenic but
avirulent. It can be used as a vaccine
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Polio (oral) LE o
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Vaccine type Diseases Advantages Disadvantages

PURIFIED MACROMOLECULES

Toxoid Diphtheria Immune systemn becomes May require booster
(inactivated Tetanus primed to recognize shots |‘
exotoxin) bacterial toxins
Subunit Hepatitis B Specific antigens lower the Difficult to develop
Pertussis chance of adverse
Streptococcal reactions
pneumonia
Conjugate Haemophilus Primes infant immune
influenzae systems to recognize
typeb certain bacteria
Streptococcal

pneumonia

OTHER

Recombinant Ebola (in Mimics natural infection, Too early to tell
vector clinical resulting in strong

testing) immune response
DNA HPV (in Strong humoral and Not yet available

clinical cellular immune response;

testing) relatively inexpensive to

Zika virus (in manufacture

clinical

testing)

/1

(adjuvant) cal sal— 5L
isease ana mrtaty SVsb 3 $lm 08T 03,5 Sl
Malaria 618248 ST SWS slaply Jlsl u‘f:.gj)'él
Schistosomiasis 21,797 L Cwgid polais| jut SO =0 ‘\

Intestinal worm
infestation 3304

antigen-adjuvant (1(/ © antigen
adjuvam

Tuberculosis 934,879 mixture

S 1,407,724 A—K’\')‘}

Resoirat \

infections 3,060,837 \ {
B cell receptor e

HIV/AIDS 1,533,760 3

B cell

antigen
presenting cell .
L4

IL-12 naive T cell

® o®

efteclor helper and
memory T cells
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