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FIGURE 1 | Timeline of the sequence-based metagenomic projects showing the variety of the environmental samples.

Malla et al. Froniters Immunology 2019.
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Exploring the Human Microbiome:
The Potential Future Role of
Next-Generation Sequencing in
Disease Diagnosis and Treatment

Muneer Ahmad Malla', Anamika Dubey?, Ashwani Kumar?*, Shweta Yadav’,
Abeer Hashem?** and Elsayed Fathi Abd_Allah®
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1. QIIME :hup://giime.sourceforge.ne
2. Mothur: http://www.mothur.org/
3. RAMMCAP: http://wei 2 ] 1P 2
4. MEGAN :hup:/ -ab.informatik.unituebi de/software/nmc
5. MetaPhlAn: hitpz/huttenhower.sph.harvard.edu/metaphlan

6. MetaVelvet :hitp://metavelvet.dna.bio keio.ac jp/
7. SOAPdenovo2: http://soap.genomics.org.cn/soapdenovo.html |

Tools =

r—

- PhyloPythiaS: http://binning.bioinf. mpiinf.mpg.de/
2. TETRA: htip:f/www.megx.net/

‘3. METAREP: hitp:/Awww.jcvi.org/m

4. CD-HIT: http://weizhonglab.ucsd.edu/cd-hit/
5. METAGENassist: http:/www.metagenassist.ca/

-
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FIGURE 2 | Tools and web servers related to gut microbiome studies.
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Digestive Diseases and Sciences
https://doi.org/10.1007/s10620-018-5299-6

INVITED REVIEW

Clinician Guide to Microbiome Testing

Christopher Staley'2(® . Thomas Kaiser'2 - Alexander Khoruts?3

Received: 16 July 2018 / Accepted: 19 September 2018
© Springer Science+Business Media, LLC, part of Springer Nature 2018



AMERICAN GUT

What it does: This crowd funded research project sequences
@.’ 165 rRNA — an RNA subunit that's purportedly helpful for

identifying bacteria and archaea (single-cell microorganisms).

Results are shared anonymously in open repositories to help further
microbiome research around the world.

3 Price: $99

Where to find it: AmericanGut.org

What you get: A report on which bacteria and archaea are
present, and how your microbiome compares to the 10,000-plus
others in the project database. You’ll also receive information on

how your diet and lifestyle might contribute to your microbiome makeup.

Notes: It takes four to six weeks to receive your testing kit, and
6 up to three months to get results — by which point your

microbiome may have changed significantly, depending on any
changes in your diet or lifestyle.

MIKROBIYOTA -
ANALiZ? dinleyct

@( What it does: Sequences the genes of both the bacteria and
fungi in your gut at a genus and species level. A candida specific
test is also available.

e Price: $135

Where to find it: BichmHealth.com

What you get: A profile of your gut makeup, and comparison to
normal levels of bacterial strains from the NIH Human

Microbiome Project and/or fungal strains from Case Western
Reserve University School of Medicine.

Notes: For an additional fee, you can receive diet and lifestyle
recommendations from a registered nutritionist. Biohm also sells
their own line of probiotics.



MIKROBIYOTA -
ANALiZ? dinleyct

DAYTWO

@ What it does: Geared toward people with diabetes and

prediabetes, DayTwo uses a stool test to sequence the DNA of
your microbiome, and a blood test to measure HbA1C, which
provides an idea of blood sugar levels on average.

@ Price: $349

Where to find it: DayTwo.com

—% What you get: A profile of your microbiome composition and
diversity, and a Personalized Nutrition App dedicated to helping
you manage your blood sugar levels via customized advice on
foods to avoid and meal and snack recommendations.

Notes: The tests and personalized plans are based on a five-year
clinical research project licensed from Weizmann Institute of
Science.

THRYVE

@ What it does: Like American Gut, it uses 165 rRNA sequencing
to sequence your microbiome down to a species level.

@ Price: $105

Where to find it: Thryvelnside.com

What you get: A rundown of which healthy bacteria are low and
i

which pathogens are high, and a "wellness score” based on how

your results compare to data from the American Gut Project.
You'll also get personalized daily dietary and supplement
recommendations.

Notes: Thryve sells probiotics ($42/bottle) for gut health, general
health, weight management, and immune support, which they
deliver on ice in the summer.
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@ What it does: Sequences the DNA of your gut microbes to

Syndrome (IBS) and Crohn's Disease.

e Price: $89-3399

Where to find it: uBiome.com

~—'h What you get: You'll get a breakdown of the pathogens and
commensal bacteria in your microbiome, how your biome
compares to the company’s database of 150,000+ samples, and
an overview of how well it's functioning.

Notes: uBiome also offers SmartGut, a physician-ordered test

that might be covered by insurance. Your doctor will receive a

clinical report on your microbiome and possible links to specific
infections and gut conditions.

identify pathogens associated with conditions like [rritable Bowel

@ What it does: Uses metatranscriptomic analysis to sequence all
the RNA in your stool and identify all living gut micreorganisms

(bacteria, viruses, bacteriophages, archaea, fungi, yeast,
parasites, etc.) at a species and strain level.

e Price: $399

Where to find it: Viome.com

% What you get: A gut score (health of your microbiome),
metabolic score (fitness and nutrition level), and body score
(overall shape and lifestyle choices) based on your results and
findings from peer-reviewed articles.

produce after you've eaten, then offers personalized food and
nutrition plans for minimizing production of harmful metabolites
and maximizing production of beneficial ones.

e Notes: Viome also measures the metabolites your microbes
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GAYTADA CANDIDA ARTISI?? tnleyc

Tukuruk iplikleri.

Suda yuzen
bulutsu
parcaciklar

Dibe ¢Oken tukuruk

Bagirsaklarinizda Kandida (Candida albicans) maya mantarinin arttigini basit bir test yardimiyla
anlayabilirsiniz. Sabah uyandiginizda a¢ karnina, dislerinizi fircalamadan ve agzinizi calkalamadan
once, cam bardagi 2/3'4 kadar icme suyu ile doldurun ve suya tuakurdn. Bunu 15 dakika izleyin.
Eger tukuriuk suyun ustunde kaliyorsa, saghkli bagirsak florasina sahipsiniz demek oluyor. Eger
tukaruk dibe ¢cokuyorsa, sacak gibi asagiya iniyorsa veya kar yagmis gibi oluyorsa ya da suya raki
konmus gibi bulaniyorsa kandida maya mantari bagirsak floranizi bozmus anlamina geliyor.
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Airway disease
Healtiyy CF, COPD, Asthma
T B S Th17
ARTICLE | VOLUME 176, ISSUE 6, P1340-1355,E15, MARGH 07, 2019 il s °° g g les eive e T, O pathology
Purchase l *

Human Anti-fungal Th17 Immunity and Pathology Rely on Cross-Reactivif 1 @ I

> Aspergillus
against Candida albicans : fumigatus

Petra Bacher + Thordis Hohnstein « Eva Beerbaum « Marie Ricker - Matthew G. Blango + Svenja Kaufmann
Jobst R6hmel - Patience Eschenhagen - Claudia Grehn « Kathrin Seidel - Volker Rickerts - Laura L.ozza *
Ulrik Stervbo - Mikalai Nienen - Nina Babel - Julia Milleck - Mario Assenmacher + Oliver A. Cornely *

Maren Ziegler - Hilmar Wisplinghoff « Guido Heine « Margitta Worm « Britta Siegmund - Jochen Maul

Petra Creutz » Christoph Tabeling + Christoph Ruwwe-Gldsenkamp + Leif E. Sander + Christoph Knosalla
Sascha Brunke - Bernhard Hube - Olaf Kniemeyer - Axel A. Brakhage « Carsten Schwarz *

Candida
albicans
Alexander Scheffold 2 =2 = « Show less « Show fooinotes

Published: February 21, 2019 + DOI: https://doi.org/10.1016/.cell.2019.01.041 -
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IN VIVO? IN VITRO? IN FIMO?

Accepted Manuscript

Gastroenterolo
— “In Fimo™: A Term Proposed for Excrement Examined Experimentally

A Controlled Trial f
of Gluten-Free Diet
; Aadra P. Bhatt, Luca Grillo, Matthew R. Redinbo
PIl: S0016-5085(18)35403-9
DOI: https://doi.org/10.1053/j.gastro.2018.11.070

m Reference: YGAST 62318

To appear in: Gastroenterology
Accepted Date: 29 November 2018
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Bacteria Archaea  Eukarya R i i
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Holobiont evolutlon

Role of the microbiome in human development
Maria Gloria Dominguez-Bello,' Filipa Godoy-Vitorino,” Rob Knight,? Martin J Blaser®

Figure 1 Evolution of the holobiont and vertical transmission through
human generations.

Dominquez-Bello MG, et al. Gut 2019;0:1-7. doi:10.1136/qutjnl-2018-317503
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US Immigration Westernizes the Human Gut InieyiCt

Microbiome

Graphical Abstract

Pre- New Long-term U.S.-born European
immigration arrivals residents (2nd gen.) American
BMI

® BER

Gut microbiome diversity

a strains, Fiber-degrading enzymes

Authors
Pajau Vangay, Abigail J. Johnson,

TonyalL. Ward, ..., Puma C. Kashyap,
Kathleen A. Culhane-Pera, Dan Knights

Correspondence
dknights@umn.edu

In Brief

Migration from a non-western nation to
the United States is found to be
associated with a loss in gut microbiome
diversity and function in a manner that
may predispose individuals to metabolic
disease.

Vangay et al, 2018, Call 175, 982072
Movermber 1, 2018 & 2018 Blsevier Inc.
hittpes </iddlong/10.1016/5 cell 201810029
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solar nuclear reactions
PAGES 496 & 505

r ener cagi
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SEZARYEN ANTIBIYOTIK KULLANIMI

Which Countries Conduct The Most Caesarean Sections? Total consumption of antibiotics in WHO countries in

Caesarean rates by country (most recent available year)

Erazil 2 22547
ini == T—
Dominican Rep_. . =8.1% Turkey 1195.69
Brazil (& I 55.5%
Egypt e | 55.5% 1p7ser
Turkey [ I, 53.1% Russian Federation
Venezuela i I, 52.4% France
Chile fuu I 46.0%
o United Republic of Tanzania
Paraguay w . 45.9%
ran == | 45.6% sudan
Ecuador wim I, 45.5% Haly
itius T
Mauritius — 44.7% Republic of Korea
Maldives [Kil I, 41.1% -
Mexico [I-1] I 40.7%
Cuba B I 40.4% Japan
Bulgaria pu | 39.1% Spain
South Korea io; |G 38.0% Sh
United States E _ 32.9% Expand statistic
@statistaCharts  Source: The Lancet StaﬂSta E

© Statista 2019 w
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GLOBAL BREASTFEEDING SCORECARD, 2018

ENABLING WOMEN TO BREASTFEED
THROUGH BETTER POLICIES AND
PROGRAMMES
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|

ENVIROMENTAL FACTORS

— o S o

INCREASIM RURAL
FAMILY SIZE ENVIROMENT

i e

SINGLE CHILD
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INHIBITORS

BREAST MILK

HOME MADE / HIGH FIBER

PROBIOTICS
OR FERMENTED FOODS

~ =
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Berni Canani et al. Front Immunology 2019
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HUMAN MILK MICROBIOTA COMPOSITION:
RELATIONSHIP WITH GESTATIONAL AGE, DELIVERY MODE, BIRTH WEIGHT

Meltem Dinleyici & 2%, Vicente Perez Brocal #*, Sertac Arslanoglu °,
Ozge Aydemir 13, Sibel Sevuk Ozumut>, Neslihan Tekin -3,

Yvan Vandenplas, Andres Moya #** and Ener Cagri Dinleyici 1™

Dinleyici et al., submitted 2019
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HUMAN MILK MICROBIOTA COMPOSITION:
RELATIONSHIP WITH GESTATIONAL AGE, DELIVERY MODE, BIRTH WEIGHT

Study protocol includes 5 different groups
1. Normal spontaneous delivery- term newborn (NS-T)

2. Caesarean deliveries-term newborn (CS-T)

g 3. Premature group (Newborn babies with gestational age below
& ; 37 weeks) (PT)

(Day 7-15 and Day 45-90)

4. Small for gestational age groups (SGA)

5. Large for gestational age groups (LGA)

Dinleyici et al., submitted 2019
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m Wallemia mellicola

B Malassezia sympodialis

B Malassezia pachydermatis

M Basidiomycota__uc

B Agaricus bisporus

M Xylona heveae

M Pestalotiopsis fici

W Fusarium__uc

M Fusarium verticillioides

M Fusarium pseudograminearum

M Trichoderma virens

B Colletotrichum gloeosporioides

B Saccharomycetales__uc
Zygosaccharomyces rouxii
Saccharomyces__uc

 Saccharomyces cerevisiae
[Candida] glabrata

W Kluyveromyces__uc

W Pichia membranifaciens

M Pichia kudriavzevii

B Wickerhamomyces anomalus

B Cyberlindnera jadinii

M Clavispora lusitaniae

B Meyerozyma guilliermondii

B Lodderomyces elongisporus
Debaryomycetaceae__uc

m Debaryomyces__uc

B Debaryomyces hansenii
Debaryomyces fabryi

M Candida__uc

M Candida orthopsilosis

M Candida dubliniensis

B Sclerotinia sclerotiorum

M Eurotiales__uc

M Penicillium arizonense

M Penicilliopsis zonata

M Aspergillus__uc
Aspergillus terreus

m Aspergillus oryzae

m Aspergillus niger
Aspergillus nidulans

M Aspergillus fumigatus

m Aspergillus flavus

B Aspergillus clavatus

B Aspergillus bombycis

B Aspergillaceae__uc

M Exophiala mesophila

M Pyrenophora tritici-repentis

M Pleosporaceae__uc

Dinleyici et al., submitted 2019
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Unknown Increased nisk of fype 2 diabetes associated with
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consequences May increase risk of childhood obasity
Increased risk of infactions, asthma, allergies and type 1 diabates
Loss of microbial diversity and enrichment for resistance genes in the microbiome
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1, Strong suppression; | , moderate suppression; T, increase in number; T,L , positive and negative effects seen in different studies. NC, No
change detected; +, resistant strains detected. The table is adapted from the paper by Sullivan et al. (2001).

Antibiotic Impact on: Emergence of resistant strains in:
Anaerobes Aerobic Gram Enterobacteria Enterococci Enterobacteria
positive cocci
Amoxicillin/clavulanic acid NC T T NC NC
Ciprofloxacin (high conc. in faeces) NC NC Ll NC +
Clarithromycin/metronidazole l T ! + +
Cephalosporins (high conc. in faeces) NC T Ll NC +
Clindamycin I T T + +
Vancomycin ! T NC + +

Long-term impacts of antibiotic exposure on the
human intestinal microbiota

Cecilia Jembeny,' Sonja Lafmark? Charlotta Edlund™®*
and Janet K. Jangson™®

Micembiology (2010), 156, 3 63223
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Effect of antibiotics & C. difficile

on colon’s microbiome
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Comparison of pediatric and adult antibiotic-associated
diarrhea and Clostridium difficile infections

Lynne Vernice McFarland, Metehan Ozen, Ener Cagri Dinleyici, Shan Goh
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ARTICLE

doi:10.1038/nature 25979

Extensive impact of non-antibiotic drugs
on human gut bacteria

A few commonly used non-antibiotic drugs have recently been associated with changes in gut microbiome composition,
but the extent of this phenomenon is unknown. Here, we screened more than 1,000 marketed drugs against 40
representative gut bacterial strains, and found that 24", of the drugs with human targets, including members of all
therapeutic classes, inhibited the growth of at least one strain in vitro. Particular classes, such as the chemically diverse
antipsychotics, were overrepresented in this group. The effects of human-targeted drugs on gut bacteria are reflected
on their antibiotic-like side effects in humans and are concordant with existing human cohort studies. Susceptibility to
antibiotics and human-targeted drugs correlates across bacterial species, suggesting commeon resistance mechanisms,
which we verified for some drugs. The potential risk of non-antibiotics promoting antibiotic resistance warrants further
exploration. Our results provide a resource for future research on drug- microbiome interactions, opening new paths for
side effect control and drug repurposing, and broadening our view of antibiotic resistance.
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Human milk antibiotic residue levels and their

relationship with delivery mode, maternal
antibiotic use and maternal dietary habits

M. DINLEYICI', G.K. YILDIRIM?, O. AYDEMIR®, T.B. KAYA?,
Y. BILDIRICI?, K.B. CARMAN?
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Results: 83 mothers aged between 17 to 41 years (mean age 29.7 * 6.2 years), have been enrolled.
56.6% of pregnant women have been C-section, 31 mothers have been received one dose antibiotic
prophylaxis (first generation cephalosporin) and 18 mothers have received antibiotic treatment,
maximum 7 days after delivery. 71 out of 83 human milk samples (85.5%) were positive for beta-
lactams and 12 positive samples for quinolones (14.5%). Two positive samples for amphenicol, 2
positive for basitrasin, 5 positive samples for cefuroxime, 4 positive samples for polymyxine, one
sample for sulfonamide, two positive samples for tobramycine have been noted. There are no differ-
ences between the positive antibiotic residues (for beta-lactams and quinolones) between mother
received or not received antibiotics during labor and after. The presence of beta lactams or quinolo-
nes in human milk was not associated with the maternal dietary habits.

Human milk antibiotic residue levels and their
relationship with delivery mode, maternal
antibiotic use and maternal dietary habits

M. DINLEYICI', G.K. YILDIRIM?, O. AYDEMIR?, T.B. KAYA?,
Y. BILDIRICI*, K.B. CARMAN?




o

ener cadri

BESLENME

it
O
>
(ala)
o
oc
—
=




r ener cag

dinleyici

Cell Host & Microbe

The Impact «
Microbiota i

Kassem MEIk_I(i,1 Edward C.
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—_— Disease
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bes: . e o function Dysbiosis
anaerobes: Inter-individual
en;erobact?rla varlations (IBD (inflammatory bowel disease) 4 change Firmicutes/Bacteroidetes
:ear::tirsggcl:l(i:l Crohn’s disease (CD) } JF prausnitzii
S 4 . T=° Ulcerative colitis (UC) T Enterobacteriaceae
wnomeesyiles o Ageing g < IBS (irritable bowel syndrome)
Anaerobes: S e - j= Coeliac disease
Bifidobacterium Core genome? CRC (colorectal cancer)

Clostridium

\. CDI (C. difficile infection)

Bacteroides

- Obesity Changes in Firmicutes/Bacteroidetes ratio
) 1 butyrate-producers
Type Il diabetes T Opportunistic pathogens

Metabolic syndrome_ T Oxidative stress

Enterotypes?

i) Bacteroides
ii) Prevotella
iii) Ruminococcus

Lupus erythematosus Change Firmicutes/Bacteroidetes
Allergy / Asthma

Gut-brain axis disorders (autism spectrum,
\ Parkinson’s, disorders of mood and chronic pain)

Extra-intestinal
A
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REVIEW ARTICLE

The role of the microbiota in infectious diseases

JosielLibertucci' and Vincent B. Young ©%*

NATURE MICROBIOLOGY | VOL 4 | JANUARY 2019 | 35-45 | www.nature.com,/naturemicrobiology
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Table 1| Examples of microbiota associated with altered mucosal immunity and increased infectious disease susceptibility

Infectious disease/condition

Community structure

\ )
l ener cagr

Immune component References

(Gastrointestinal tract

Respiratory tract

Female reproductive tract

Entamoeba histolytica,
Giardia,
Cryptosporidium,
Blastocystis hominis

Simian immunodeficiency virus

HIV

Fungal or viral pneumonia

Bacterial vaginosis
(clinical condition associated with
susceptibility to infection)

HIV

1 Prevotellaceae
T Prevotella copri
1 Proteobacteria
J Firmicutes

1 Pasteurellaceae, Aggregatibacter,
Actinobacillus, Mycoplasma

1 Proteobacteria, Prevotella
] Firmicutes

1 Prevotella, Veillonella

T Diversity
| Lactobacillus
1 Gardnerella vaginalis, A. vaginae,

T Diversity

| Lactobacillus

1 Gardnerella vaginalis, A. vaginae,
Prevotella bivia

Augmented T, 17-mediated 150-155
response
T IL-23, IL1, IL-6, IL-8

| Expression of TLR4, TLR8

1 Activated T cells and
myeloid dendritic cells

T 1,17 cells, IL-1e, IL-1B, IL-7 114, 156157

T IL-18, IL-12p70 1587160
1 IP-10, elafin

1 Activated CDA* T cells,
IL-23, IL-1B, IL-17

NATURE MICROBIOLOGY | VOL 4 | JANUARY 2019 | 35-45 | www.nature.com/naturemicrobiology
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Time series analysis of the microbiota of
children suffering from acute infectious

diarrhea and their recovery after probiotic
treatment

Ener Cagri Dinleyici ', Daniel Martinez-Martinez 2:T, Ates Kara ?,Adem
Karbuz*, Nazan Dalgic®, Ozge Metin ¢, Ahmet Sami Yazar ?, Sirin Guven 7,
Zafer Kurugol &, Ozden Turel ?, Mehmet Kucukkoc ?, Olcay Yasa '°, Makbule
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Dinleyici EC et al. Frontiers Microbiology 2018.
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Microbiota in acute diarrhea
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Sequential rises in three different allergic diseases
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Figure 2. Microbiota on healthy and inflamed skin, where microbial diversity and
balance 1s lost (8. modified).

Figure 5. The circle of causality. From the megatrend of urbanization to increase
of non-communicable (inflammatory) diseases. Or the other way around. from
symptoms to background factors.

Circle of causality
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o AR:ann

Urban life,
reduced contact with nature
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Immune imbalance

Haahtela T. Biodiversity hypothesis. Allergy 5 Mart 2019
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OBESITY AND OVERWEIGHT INCREASING WORLDWIDE

Obesity and overweight
INCREASED
DEATHS CAUSED 27.5% IN ADULTS
by overweight 47.1% IN CHILDREN
AND OBESITY SINCE 1980

Middle Eastern countries experiencing some
of the largest increases in obesity globally:
SAUDI ARABIA, BAHREBRAIN, EGYPT.

KUWAIT, AND PALESTINE

37 0

Percentage of the Number of countries
world’s adult population succeeding in
that is overweight decreasing obesity
or obese in last 33 years

14 62

Percentage of Percentage of the
overweight or chese world’'s obese living
children and adolescents in developing countries

worldwide

THE US ACCOUNTS FOR 139% OF THE NUMBER OF OBESE PEOPLE
GLOBALLY BUT JUST 59 OF THE WORLD'S POPULATION

OBESITY AND OVERWEIGHT CONTRIBUTE TO:
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The contribution of the gut microbiome to neurodevelopment and...

BB Warner
7
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The contribution of the gut microbiome to neurodevelopment
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The microbiome, cancer, and cancer therapy

Beth A. Helmink!, M. A. Wadud Khan', AmandaHermann', Vancheswaran Gopalakrishnan'? and
Jennifer A. Wargo'23*

MATURE MEDICINE | VOL 25 | MARCH 2019 | 377-388 | www.nature.com/naturemedicine
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Published in final edited form as:
Science. 2018 January 05; 359(6371): 97—-103. doi:10.1126/science.aand236.

Gut microbiome modulates response to anti—PD-1
immunotherapy in melanoma patients

Science. 2018 Jan 5,359(6371):104-108. doi: 10.1126/science.aan3290.

The commensal microbiome is associated with anti-PD-1 efficacy in metastatic melanoma
patients.

Matson V', Fessler J!, Bao R%®, Chongsuwat T%, Zha Y*, Alegre ML?, Luke JJ*, Gajewski TF'#,
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Soldati et al. | Trans! Med (2018) 16:75
https=//doi.org/10.1186/512967-018-1448-0 JDLIFHEH of

Translational Medicine

REVIEW Open Access

@Cmnh'lark

The influence of diet on anti-cancer
Immune responsiveness

Laura Soldati"™®, Laura Di Renza?*, Emilio Jirillo®, Paclo A. Ascierta®, Francesco M. Marincola®
and Antonino De Lorenzo®

Abstract

Immunotherapy has matured into standard treatment for several cancers, but much remains to be done to extend
the reach of its effectiveness particularly to cancers that are resistant within each indication. This review proposes
that nutrition can affect and potentially enhance the immune response against cancer. The general mechanisms that
link nutritional principles to immune function and may influence the effectivenass of anticancer immunotherapy

are examined. This represents also the premise for a research project aimed at identifying the best diet for immuno-
therapy enhancement against tumours (DLET project). Particular attention is turned to the gut microbiota and the
impact of its composition on the immune system. Also, the dietary patterns effecting immune function are discussed
including the value of adhering to a healthy diets such as the Mediterranean, Veq, Japanese, or a Microbiota-regulat-
ing diet, the very low ketogenic diet, which have been demonstrated to lower the risk of developing several cancers
and reduce the mortality associated with them. Finally, supplements, as omega-3 and polyphenols, are discussed as
potential approaches that could benefit healthy dietary and lifestyle habits in the context of immunotherapy.

Keywords: |mmunotherapy, Healthy diet, Cancer, Microbiome, Functional supplements
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Review Article https://doi.org/10.15280/jlm.2018.8.1.1 Medicine

Influence of Altered Gut Microbiota Composition on Aging
and Aging-Related Diseases

Jeonghyun Choi'?*3, Tai-Young Hur?, Yonggeun Hong'?%3>%

'Department of Rehabilitation Science, Graduate School, Blohealth Products Research Center (BPRC), *Ubiquitous Healthcare &
Antl-aglng Research Center (u-HARC), Inje University, Glmhae 4Animal Biotechnology Division, National Institute of Animal Science,
Wanju, Depar‘tment of Physical Therapy, College of Healthcare Medical Science & Engineering, Inje University, Gimhae, Korea
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« BEHCET HASTALIGI ORAL AFT VE INTESTINAL MiKROBIYOTA

* FIBROMIYALJI VE MIKROBIYOTA

* FMF HASTALIGINDA MiKROBIYOTA

« TALASEMI NEDENIL ILE KIT YAPILAN HASTALARDA MIKROBIYOTA
KOMPOZISYONU

e ANNE SUTU VIROME ANALIZI

« ANNE SUTU ANTIBIYOTIK iCERIGI VE MiKROBIYOYA KOMPOZiSYONU

e PEDIATRIK  SEPSIS OLGULARINDA NAZOFARINGEAL VE INTESTINAL
MIKROBIYOTA ANALIZI

* INVAZIV MENINGOKOK ENFEKSIYONU OLGULARINDA MIKROBIYOTA

e OBEZ ERGENLERDE MIKROBIYOTA KOMPOZISYONU VE PROBIYOTIKLERIN
ETKISI
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