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O Case report
Several studies link the gut microbiome and MS immunopathogenesis. Fecal O Discussion
microbiota transplantation (FMT), the process of transferring fecal microbiota O Author contributions
from a healthy donor to a patient, successfully treats recurrent Clostridium O Study funding
difficile enterocolitis and may benefit autoimmune diseases. The potential short- O Disclosure
term efficacy of this procedure has been reported in MS. Here, we describe a O Footnotes
patient with secondary progressive MS (SPMS) who achieved disease stability O References

for over 10 years following FMT. g Figures & Data
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BACTERIOLOGY




WHAT ARE
BACTERIA?

A Harmless living cells
A Agents of disease
A

Commensal organisms

Photograph by lan Cumingilamy
Content Providers(s): CDC/ Matthew J. Arduino,
DRPH Photo Credit: Janice HaneyCarr[Public domain]
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ROLE IN DIGESTION

Fermentation

Polysaccharides — Shortchain fatty acids

Synthesis

——————> Vitamin K, B12




SCIENTIFIC
APPLICATIONS

Pharmaceutical production

human hormones

Insulin

Disease

vaccines organisms

Vaccine

Manufacturing of food products

Geneticallyengineered for
industrial use




RECOMBINANT
DNA

Bacterial DNA ring (the
plasmid) is broken by an
enzyme to create 2 ragged
ends (sticky ends)

The desired gene is inserted
into the broken plasmid

Recombinant DNA is
transcribed by host bacteria to
produce new effects




WHAT
ORGANISM IS
THE GFP
GENE FROM?

A. plankton
B. fireflies

C. jellyfish
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IMMUNITY 0 ABILITY OF ORGANISM TO PROTECT AGAINST
PATHOGENS: TOXINS, VIRUSES, AND BACTERIA

Innate Immunity

Adapted/Acquired Immunity

General defense

Immediate response Antibodies bind to a
specific target

Slow reaction

e.g.
skin, neutrophils, fever

Protects against recurring
Infection



INFLAMMATION

Acute response creates favorable
conditions for immune function

Vasodilation
Increased metabolism
Edema (swelling)

Heat

A I-jarmful things
. enter the body

Inflammation

Pain

© AboutKids .




THE HUMAN IMMUNE SYSTEM
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1.) Mast Cell

Signaling chemicals

Histamine=> causes inflammation
Cytokines => recruits immune cells

Mast Cell




ALLERGIES

A Immune response to harmless
things: pollen, cats, peanuts

A Why do we have allergies?



2.) White blood cells (WBC)
il MeCEhogs Neutrophils and macrophages

‘ .‘— attack pathogens

Histaminesinduce vasodilation
increasingpermeabilityof blood vessels
=> WBC move into site of infection

Mast Cell



Antigens

Antigen
&yAntigen-binding site

N
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Antibody

HUMORAL IMMUNITY

Antibodies

B cellsproduce antibodies

Antibodies bind to pathogens,
weakening them and marking
them for destruction

B Cell



o MODERNOGOG DI

SEASES:

AUTOIMMUNE DISORDERS AND CANCER

A Autoimmune diseases are chronic

A No cure

Why is disease incidence on the rise?

Incidence of Immune Disorders (%)

400
thds
Multiple disease
sclerosis
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Type 1
diabetes
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Asthma
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Intestinal lumen:

IMMUNE MODULATION BY
COMMENSAL BACTERIA

Epithelium:

Bacteria affect the host environment using
chemical signals

—> Epithelial cell surface:

Coevolution with multicellular eukaryotes

Selfrecognition: major histocompatibility
\ Gut-associated immune cells Complex (M HC)

Regulation of immune activity

Sarah E.Cheesman Karen Guillemin. We know you are in there: Conversing with the indigenous gut microbiota,
Research in Microbiologyhttp://www.sciencedirect.com/science/article/pii/S0923250806002439



http://www.sciencedirect.com/science/article/pii/S0923250806002439

DYSBIOSIS: AN UNBALANCED MICROBIOTA

A Like from ecology, a diverse microbiome is good.
A Obesity correlated with moré&irmicutesbacteria.

A Obese individuals have inferior microbiotdiversity.

DEPLETION OF MICROBIOME DIVERSITY BY WESTERN SOCIETY
A Overuse of antibiotics

A Low-fiber, high sugar diet

A Childbirth via C -section




CLINICAL CASE
Treatment

Recovery



1. EMERGENCY ROOM

> B 4> B> PBu B

Patient M.

23-yearold female

Volunteers at a nursing home
Underweight

eat

Doesnodt ' i1 ke to

Stays up late nights playing league

A Low energy
A Bloody diarrhea &9 times a day
A Severe, periodic abdominal pain
A Dehydration

fruit

A Slight fever

A No family history



2. TESTS

PHYSICAL IMAGING COLONOSCOPY BLOOD TESTS STOOL SAMPLE
EXAM



PHYSICAL
EXAM

PALPABLE ABDOMEN
A TENDERNESS

NOTICEABLENFLAMMATION

o




MEDICAL IMAGING

Abdominal scanA
Enlarged bowel

o



COLONOSCOPY

Yellow lesions with pus

Biopsy suggests colitis




BLOOD TESTS

A increased WBC

A Increased CRR Creactive protein is produced by
your body when there is inflammation

A Elevated lactic acid level$

A USUALLY when organs not getting enough oxygen

A Might mean high simulation of receptors

o






