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Overview
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“I think you should be more
explicit here in step two.”
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Mucosal vs. systemic

Infants vs. adults Homotypic vs. heterotypic
Innate vs. adaptive Isolated vs. cross-protective

Antibiotic truncated vs. not
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Humoral vs. cellular
Sterilizing vs. shedding

Permanent vs. short lived Endemic populations vs. naive s 2
Co-infections?
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What type of immunology questions
might be desired from CHIM?

Confirmation of epidemiologic or animal models

Descriptive and comparative immunology

Functional or mechanistic understanding of immune components
Antigen discovery

Identification of monoclonal antibodies for diagnosis or treatment
Selection and standardization of immunogenicity for future bridging

Correlates of protection
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What type of immunology information
might be actually learned?

What might be actually valuable toward
improving human health?
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Where are you starting?

What is known about the natural history of disease for your pathogen?
Are robust epidemiologic data available? Populations/ages?
Are animal models available? Do they reflect human disease?

Does clinical immunity actually develop? Is it sterilizing/neutralizing? Does
it last?

What immune components are linked with clinical protection? Are
immunodominant antigens known? Are there correlates/surrogates?

Are immune assays with specific antigens established?
Validated/Qualified?
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Let’s look at two examples:

Dengue Viruses Campylobacter jejuni
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Dengue

Virus and biology well understood. Genetically stable. 4 serotyp

Viral genetics worked out, manipulable
Natural history of clinical disease well known, lots of epidemiologic studies
Good non-human primate model mimics human disease

Long lasting homotypic protection. Sterilizing immunity

Correlate of protection is probably neutralizing antibodies
® [Established functional assays (NAB), validated (mostly), cut offs

Vaccine robust. CHIM robust. Vaccine +CHIM robust.
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Immunology advances:
Dengue (infection) CHIM

Advanced descriptive immunology:

® What is the relative role of CD4 vs. CD8 to structural vs. non-structural
antigens?

® How clonal is the dengue-specific B cell pool and are these antibodies all
functional (neutralizing)?

® Can we characterize memory B cells and their function?

Identification of monoclonal antibodies with diagnostic or therapeutic
potential.

Study of dengue epitopes

Confirmation or refinement of immune correlates of protection

The University of Vermont
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Probing the B cell r n find n I
measures

High throughput memory B cell sorting
Dengue antibody response
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Cellular responses to the DENV2
challenge strain?

A Tonga CD8 T cell response B NIDENV2 CD8 T cell response
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DENGUE

® Incredibly rich opportunity to advance
natural history “immunology” and
compare vaccine to natural disease.

® (Can move immune correlates of
protection forward (easier if vaccine was
less than 100% effective!)

® Opportunities for everyone!

Four serotypes of dengue

Difficult to tease out issue of cross-
reactive components of immunity

Vaccine works “too well”!

“Correlates of Protection”...is a process
not a slam dunk.

Iterative improvements of standardized
assays

® PRNT->microneut (96 well MTP)
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Campylobacter jejuni

Enteric microaerophilic enteric pathogen. Many subtypes. Large amount of capsular phase
variation (antigenic changes)

Clinical spectrum known, epidemiology strong.

Epi studies show clinical protection (no diarrhea), but no sterilizing immunity. Short lived
protection.

Post-infectious sequelae, molecular mimicry.

Mechanisms of protection unclear. Components of immune protection assumed from epi
and immunocompromised patients.

Unknown role of the microbiome

No great animal models

The University of Vermont

Human Immunologic assays mostly not functional.



CHIM: Campylobacter immunology

¢ Comparative immunology vs. epidemiologic observations/natural disease
® Except issue of antibiotic truncation of full response?

® Descriptive immunity: components of the immune response, effector
molecules, involvement of systemic and mucosal compartments.

® Kinetics of immune responses (vs. pre-exposure baselines)
® Confirmation of critical antigens and identification of new antigens

® Understanding composite pattern associated with clinical protection.

e s 1. The University of Vermont
Note: Campy CHIM endpoint is disease (campylobacterosis/ diarrhea)



Why do we need to understand Cj
human immunology? A simplified view.
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Protective immunity:
Cohort Studies (developing world)
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C. jejuni Reinfection Fails to Protect « CID 2013:57 (15 October) el a Fimiaid, Fahmida Hog? and David . Tribble’

Immunologic findings w/0 protection
(CG 8421, 3-month re-challenge)
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Figure 2 Serum immunoglobulin G {lgG), immunoglobulin A {Igh), and fecal Igh responses after challenge (day 0) and secondary challenge (day 98) with
Campylobacter jejuni CGB421. A, Serum IgG responses after primary (day 0) and secondary (day 98} challenge with C. jejuni CGB421. B Serum IgA re-
sponses after primary (day 0) and secondary (day 98) challenge with C. jejuni CGB421. C, Fecal Igh responses after primary (day 0} and secondary (day 98)
challenge with L. jejuni CGB421. Hatched lines represent total fecal IgA. Solid lines represent C. jejuni antigem-specific fecal lgA. Abbreviation: Igh, immu-
noglobulin A.
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Immunogenicity+Immunity

Table 1. Clinical Outcomes of Subjects After Challenge With
Campylobacter jejum CGE421

Outcome All Maive Veteran
MNo. 15 8
Met primary endpoint 14 (93] 8 (100)
of campylobacteriosis,
MNo. (%)
Anydiarrhea, No. (%) 14 (93] 8(100)
Severe diarrhea, No. (%) 8 (53) 7 (88)
Time in hoursto 523 46.9-66.1) 5B3.7(4B.3-73.7)
campylobacteriosis,
median (IQR}
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Next steps for Campylobacter

Need to understand the role of the microbiome (+/- inflammation,
biofilms) in immunologic development.

Back to the field?-more nuanced study of the development of
protective/clinical immunity in children. Including the role of heterologous
infections in protection and the “ideal” durability of protection

Not yet ready for a correlate or surrogate of protection

Need to understand the function of the immune components.
® How are those antibodies working (opsonization?)

® Assay standardization will help with if bridging needed

® Hypothesis generating

The University of Vermont %



Overall: Context needed

® Overall, only rare pathogens have comprehensive “natural history” human immunology
® Most are viruses (e.g. Yellow Fever)

® The mucosal/gut pathogens are the most difficult (personal bias) due to complexity of the
mucosal environment and difficulty evaluating these compartments.

® Trouble with data relevance:

® Immunology assays are often not standardized or harmonized, making it difficult to build on
historical data.

® Data analysis plans for immunology require attention to correction for multiple variable.

¢ CHIM power calculation may be insufficient for inter-personal ranges of immunologic
parameters.

® Even without infection, the understanding of normal immune parameters is in its infancy

® http://10kimmunomes.org/
The University of Vermont %

® Ten thousand immune gnomes?


http://10kimmunomes.org/
http://10kimmunomes.org/
http://10kimmunomes.org/
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About Visualize Dowmload

The 10,000 Immunomes

The 10,000 Immunomes Project is a reference dataset for human immunology, derived from over 10,000

control subjects in the NIAID ImmPort Database .

Available data include flow cytometry, CyTOF, multiplex ELISA, gene expression, HAI titers, clinical lab
tests, HLA type, and others. Check out the Visualize page to view the available data. Visit the Download
page to download a subset of the data or the entire dataset for your own use.




About Visualize Dowmload
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Conclusion

CHIMS offer unparalleled opportunities to advance human immunology,
® Especially if re-challenges are done.
® We shouldn’t be surprised if the data makes our life more difficult.

We might consider as a group what immunologic data is needed from
natural disease populations before CHIM is started.

Minimal standardization of assays would permit use of historical controls.
Functional immune assays

Statistics, modeling, bio-informatics will be more important than ever and
analytic packages must meet these challenges.
The University of Vermont %
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8421 re-challenge.

No ASC boost. No protection

700
% ” y
600 /
g A A
&
& .
s 100 -
Q L
R .
<
<
2 .
2 ®
e_o
. e &
0 {_*Assavtivtosaes '.;" w‘r o'"
0 7 98 105
Study day
Figure 3. Immunoglobulin A antibody-secreting cell responses after

primary and secondary challenge with Campylobacter jejuni CG8421. Hori-
zontal lines denote the median number of antibody-secreting cells for
each day. Abbreviations: ASC, antibody-secreting cell; IgA, immunoglobu-
lin A; PBMC, peripheral blood mononuclear cell.
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Antibody Immune Repetoire
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