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Ind (mad bl.a.)
/

Vores mavetarmsystem

Stomach
10'-10° cfu/ml

Duodenum
10'-10° cfus

Colon
101-10" ¢fu/ml

Jejunum/ileum
10%-107 cfu/ml

Det er 1.000.000.000.000

mikroorganismer pr. gram N Ud (f&CGS)
feeces!!
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Tarmmikrobiomet, sundhed og sygdom

« “Al sygdom begynder i tarmene” THE PROLONGATION
(Hippocrates 460-370 BC) OF LIFE

- “Mange sygdomme begynder i tarmene” T
(Dennis S. Nielsen, 1977-? AD...)
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Tarmmikrobiomet, sundhed og sygdom

« Vi har faktisk gjort som Metchnikoff sagde vi skulle
ggre i meget lang tid uden at vide det.

Journal of Archacalogical Science 66 (2016) 169180

Contents lists available at ScienceDirect

Journal of Archaeological Science

journal homepage: http://www.elsevier.com/locate/jas

ELSEVIER

Something rotten in Scandinavia: The world's earliest evidence of
fermentation

W

Adam Boethius

9200 ar gamle spor af strukturer til
fermentering af fisk fish fermentation

QA
SNorje Sunnansund

Probiotics History

Giovanni Gasharrini, MD, PhD.,* Fiorenza Bonvicini, MD, T
and Annagiulia Gramenzi, MD T
UMD £U 17 DIlliuiliu

] Clin Gastroenterol » Volume 50, Supp. 2, November/December 2016

TABLE 1. History and QOrigin of Some Fermented Foods

History of Some Fermented Foods

Approximate Year of

Food Origin Introduction Region
Mushrooms 4000 B China
Soy sauce 3000 ve China, Korea, Japan
Wine 3000 ve North Africa,
Europe, Middle
East
Fermented milk 10,000 B Middle East
Fermented milk T000-5000 B Egypt, Greece, Italy
products
Fermented rice 2000 ve China, Asia
Fermented honey 2000 s North Africa, Middle
(mead) East
Cheese 2000 B Middle East, China
Fermented malted 2000 Be MNorth Africa, China,
cereals: beer Middle East
Bread 1500 8C Egypt, Europe
Fermented meats 1500 BC Middle East
Sourdough bread 1000 BC Europe
Fish sauce 1000 BC Southeast Asia,
North Africa
Garum (from fish 400 Be Greece, Italy (Rome)
guts)
Pickled vegetables 1000 BC China, Europe D
Tea 200 Bo China
-
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Min mavefornemmelse siger mig...

« En voksen baerer rundt pa ca. 1 kg mikroorganismer

 Et menneske indeholder lidt flere bakterieceller end
menneskeceller i vores krop

 Vores tarm-system
e Cirka 5 (-9) m langt
e Overfladeareal 250-400 m?2

Intdestind plands

Mwsendara mucose

d  Duodenal glands in
sebmncoia

* Dette enorme overfladeareal er muligt pga.”villi”
pa overfladen

Ciroular myscular layer

et TR SeFie e o S

Duodenum (sektion)€
DMS 2019 Billund .
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Hvad ved vi i dag?

Vi ved at en lang liste af sygdomme er forbundet med
tarmmikrobiom-ubalance

Overvaegt, metabolisk syndrom, type 2 diabetes

- Og giver en forklaring pa, hvorfor det kan veere
sveert at tabe siqg.

« Type 1 diabetes

 Andre autoimmune sygdomme (asthma, eksem...)
« Inflammatorisk tarmsygdom (IBD)

« Irritabel tyktarm (IBS)

« Kolon-cancer

 Hjertekar-sygdomme

« Skrgbelighed (“frailty”) hos aaldre

« Mentale tilstande/opfarsel (i hvert fald i mus...)

« Osv. 0sv. 0sv.

DMS 2019 Billund




UNIVERSITY OF COPENHAGEN Department of Food Science

Hvad ved vi?

N .;m":ﬁ,":-‘;.:i":.;”.ff.f_’;ﬁ,]_ — Vi ved ogsa, at det er ret
mineris e e it | kompliceret. Her tarm-
mikrobiom-ubalence og
kolon-cancer som
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Rob Knight,*>*5 Christopher B. Newgard,™* Andrew C. Heath,? Jeffrey 1. Gordon™ ___ Peter). Turnbaugh', Ruth E. Ley', Michael A. Mahowald', Vincent Magrini®, Elaine R. Mardis"* & Jeffrey |. Gordon'
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Gut microbiota and obesity

 For 15 ar siden var tarmmikrobiomet et perifaert forskningsfelt
Obesity alters gut microbial ecology s i mowames | v

Ruth E. Ley®, Fredrik Backhed®, Peter Turnbaugh®, Catherine A. Lozupone*, Robin D. KnightS, and Jeffrey I. Gordon™

 Dernaest blev det vist, at overvaegtiges mikrobiom har en gget
kapacitet til at hgste energi

« Og at overvaegt kan overfgres tarmmikrobiomet

A
o '
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Gut Microbiota from Twins o 9

Discordant for Obesity Modulate
Metabolism in Mice

Vanessa K. Ridaura,” Jeremiah ). Faith, Federico E. Rey,” Jiye Cheng,' Alexis E. Duncan,>?

An obesity-associated gut microbiome
B e S, e S ot S with increased capacity for energy harvest

Katsuhiko Funai,” David K. Hayashi,'” Barbara ]. Lyle,"* Margaret C. Martini,**
Luke K. Ursell,? Jose C. Clemente,™* William Van Treuren,'? William A. Walters,*
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Har du sveert ved at tabe de par ekstra kilo du
“vandt” henover sommerferien?

« Tarmmikrobiom-ubalance spiller bade en

rolle i udvikling af overvaegt — og gar det
svaerere at tabe sig

. Den sakaldte “yoyo” effekt
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Persistent microbiome alterations modulate
the rate of post-dieting weight regain

Christoph A. Thaiss™*, Shlomik Itav'*, Daphna Rothschild®**, Mariska T. Meijer’, Maayan Levy', Claudia Moresi',
Lenka Dohnalovd', Sofia Braverman', Shachar Rozin', Sergey Malitsky*, Mally Dori- Bachash', Yael Kuperman®, Inbal Biton®,
Arich Gertler®, Alon Harmelin®, Hagit Shapiro’, Zamir Halpern’®, Asaph Aharoni®, Eran Segal’’§ & Eran Elinav'§

— DECEMBER 2016 VOL 540 NATURE 547
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Har du sveert ved at tabe de par ekstra kilo du

“vandt” henover sommerferien? 1 Distance of NG fo: N cychFD
 HFD
- “Yo yo” effekt - et kendt feenomen 2 "
I forbindelse med vaegttab i
 Det er ikke din skyld, det er din %
tarmfloras...(den har i hvert fald & 10
meget af skylden)
a =2 &g 9 92 16 18 =
Timea aftar coual wainghis fweoks)
b Before obasity =|r:-"n:':mHFEI c During obesity :g:inHFD d After obesity =r;ﬂl':mHFD
D.2- mm cycHFD D.4- W cycHFD 0.4+ - EFF“:['J"FD
. - HFD 0.3 - . 0.3 . -
® o] taiT ES IV K PR
g 004 el . = 011 . RS T . .
8 4l k . M 001 "l*l "™, B oof = e o .
o . . O 014 -I!'.. . . w —ﬂ_1-‘-l-.:" . i‘-l
0.2 ', " 1 0.2 — -0z ' T . r 1
03 0.0 03 0& 03 02 01 00 041 02 03 oz 01 oo 01 -0z 03
PCA (13.05%) PCA (17 11%) PCA (18.98%)

Persistent microbiome alterations modulate
the rate of post-dieting weight regain

Christoph A. Thaiss™, Shlomik Itav'*, Daphna Rothschild®**, Mariska T. Meijer', Maayan Levy’, Claudia Moresi',

Lenka Dohnalova!, Sofia Braverman!, Shachar Rozin', Sergey N!alitsk}", Mally Dori-Bachash’, Yael Kuperman?®, Inbal Biton®,
Arieh Gertler®, Alon Harmelin®, Hagit Shapiro', Zamir Halpern™®, Asaph Aharoni®, Eran Segal®®§ & Eran Elinav'§

DECEMBER 2016 | VOL 540 NATURE | 547
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Hvad er de primaere faktorer, der pavirker vores
tarmmikrobioms sammensastning?

A Age B @ venezuela
0 83 ® Malawi ” ”
F = @ Burkina Faso Alder
O jaly
° @  United States
:%ﬁ:,*
£ R 2 S AN Kolonisering og
2 S R T A LA eksponering
B g, tidligt i livet
L] @ ’* . :,r . .{a%
3 " i > o
PC1(15%) PCY (15%) KOSt - bade
c tidligt og senere
i livet
Succinivibrionaceae
Prevotellaceae
¢
E Ruminacoccaceae Veillonellaceae An d re
aerospiacese 6, miljgfaktorer.
Alcaligenaceae p"/o, % D’q. & F k tt
IS cene oy o .eks. parasitter
V:’:x:::rohhcm - %% ‘p '.:3"’::::, p
,,"n.
PCT (15%)

DMS 2019 Billund
Lozupone et al., 2013, Genome Research
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Hvad pavirker mikrobiomets udvikling de fgrste ar?

« 12500 feecesprgver fra 903 bgrn fulgt fra 3-40 mdr.
« England, Sverige, Finland, USA

a Mot 3tod 7to10 11 to 14 15t 18 18 to 22 23 to 26 27 to 30 H to 40

Maternal BMI- + 10
Mabermal pregnancy wigain- 1 4 E
Matemal diab=tes medication 7 1 7
Matermal diabetes 1 1 1
Maternal preeclampsia ] 1 1
Maternal probiotic E E - E
Birth meode- = 1 1
Fretenm | 7 1 7
T . 4 .
Breost milk| 7 * 7
Eolid food 1 * 1 7
Probiotic T + & T
Vitarnin D4 : 1 1
Geographical looaticn- 7 1 - * 7
Housshold siblings : * 1 * 1
@ 5,
FIE

L]
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LN O
L]
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Howsehald furry pets-
Child lives cn farm-
Dizycare exposure 1 ]
Antibiotion 1l . ®

Codiac disease 1 1
Mty aoute disease]
Ay chronic dsease-

*
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Temporal development of the gut microbiome in
early childhood from the TEDDY study

Christopher 1. Stewart"*'®  Nadim J. Ajami***, Jacqueline L. O'Brien’, Diane S. Hutchinson', Daniel P. Smith',
. Matthew C. Wnngl, Matthew C. Russl, Richard E. Lluyd‘, HarshaVardhan Ducldapzmen.i:‘, Ginger A. Metca].[‘], Donna Muzny"'.
DMS 2019 Billund Richard A. Gibbs’, Tommi Vatanen®, Curtis Huttenhower?, Ramnik J. Xavier', Marian Rewers®, William Hagopian®,
Jorma Toppari’®, Anette-G. Ziegler™'®", Jin-Xiong She'?, Beena Akolkar", Ake Lernmark!, Heikki Hyoty'>!¢, Kendra Vehik”

Jeffrey P. Krischer” & Joseph E. Petrosino!™*

VOL 562 | NATURE | 583
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Hvad pavirker mikrobiomets udvikling de fgrste ar?

Tirme point
(months)

12500 faecespragver fra 903 bgrn fulgt fra 3-40 mdr.
England, Sverige, Finland, USA
3 faser (tidlig, transition, stabil)

I B
o fo fo
5] 10 14

10

15 19 23 27 3 35 38 43
o o 10 o o 1w 1o o
18 22 28 30 34 38 42 48

infants (n) 810 800 647 543 440 338 273 200 153 B4 &4
Developmental phase IF' < DL00A

Transitional phase | P = 0.041

< DA
P« DA
P =0.003
P < Do
P < DU

Temporal development of the gut microbiome in
early childhood from the TEDDY study

Christopher 1. Stewart"*'®  Nadim J. Ajami***, Jacqueline L. O'Brien’, Diane S. Hutchinson', Daniel P. Smith',

Matthew C. Wong', Matthew C. Ross', Richard E. Lloyd', HarshaVardhan Doddapaneni®, Ginger A. Metcalf’, Donna Muzny’,
Richard A. Gibbs®, Tommi Vatanen’, Curtis Huttenhower®, Ramnik I. Xavier’, Marian Rewers®, William Hagopian®,

Jorma Toppari’®, Anette-G. Ziegler™'®", Jin-Xiong She'?, Beena Akolkar", Ake Lernmark!, Heikki Hyoty'>!¢, Kendra Vehik”

Jeffrey P. Krischer” & Joseph E. Petrosino!™*

VOL 562 | NATURE | 583
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Du bliver, hvad du spiser

Et eksempel:

Hgje niveauer af TMAO (trimethylamine-N-oxide) i blodet er
forbundet med gget risiko for hjerte-kar-sygdomme

« Drevet af kost og tarm-mikrobiom i faellesskab

“ S O FMD M S

Camitine Gut flora. "NH ——» N* ——s Atherosclerosis

’ N HD
/ = "“ TMGH

ok | L | | ~OH
’ +
ri.lv{]H / TMA TMAO
Choline
b Visit 1 Visit 2 Visit 3
Steak Gut flora Steak Reacquisition  Steak
- — > - e T
d3-carnitine  suppression  d3-carnitine of gut flora d3-carnitine
C 100 - TMAD 100 ¢ TMAD 100 TMAD
g miz = miz = miz =
76 — b8 76 — 58 76 — 58
RGdicine £ s0f 50 | 50
T
=
Intestinal microbiota metabolism of L-carnitine, ok oL a oL
anutrient in red meat, promotes atherosclerosis 1 1 | 1 1 1 L 1 |
e ; e 0 5 10 0 5 10 0 5 10
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Du bliver, hvad du spiser

Hgje niveauer af TMAO I blodet (trimethylamine-N-oxide) er
forbundet med gget risiko for hjerte-kar-sygdomme

« Drevet af kost og tarm-mikrobiom i faellesskab

 Veganere danner ikke TMAO, da deres tarm-mikrobiom ikke
har vaeret eksponeret for substraterne i lang tid

 Men andre kostkomponenter kan modvirke TMAO-dannelse,
f.eks. resveratrol

B
TMA{:} a— . ® RESEARCH ARTICLE
C s Single dose of Choline 400 mglkg B s, | miBic @
E 1 zu THA TMAG Resveratrol Attenuates Trimethylamine-N-Oxide (TMAO)-Induced
Atherosclerosis by Regulating TMAO Synthesis and Bile Acid
— . E 1un Metabolism via Remodeling of the Gut Microbiota
% Dmnl'l.l'ﬂrﬂ' E Ming-liang Chen, Long ¥i, Yong Zhang, Xi Zhou, Li Ran, Jining Yang, Jun-dong Zhu, Qian-yong Zhang, Man-tian Mi
— : Bu a safe Miftary Preventive Medicine, Third Military Medical Univers'ty, Chongaing, People's Republic of China
fas) 4 | e nature.
o & 4
E § &0 medicine
o S 40
] Intestinal microbiota metabolism of L-carnitine,
20 a nutrient in red meat, promotes atherosclerosis
3 P
Vegan A z 0
0L Adkch Ak Chow RSV
1 1 1
a 12 24




UNIVERSITY OF COPENHAGEN

Du bliver, hvad du spiser

Resveratrols beskyttende evhe mod TMAO-

dannelse er forbundet med aendringer i
tarmmikrobiomet

Resveratrol i kosten a&ndrer
tarmmikrobiomet

s Chow I RSV

Lactobacillus (I S
Akkermansia (I
Bacteroides _

Biﬂdobacterlum
I Peptococcaceae_uncultured
N VadinBB60_norank
I Anaerotruncus
Alistipes
Prevotella
Mucispirillum

Ruminococcaceae_uncultured
_ Helicobacter

-4 -2 0
LDA SCORE (log 10)

2

Som igen pavirker dannelsen af TMAO

DMS 2019 Billund

i, MBIG

RESEARCH ARTICLE

@ Crosshark
o~

Resveratrol Attenuates Trimethylamine-N-Oxide (TMAO)-Induced
Atherosclerosis by Regulating TMAO Synthesis and Bile Acid
Metabolism via Remodeling of the Gut Microbiota

Ming-liang Chen, Long Y1, Yong Zhang, X1 Zhou, Li Ran, Jining Yang, Jun-dong Zhu, Qian-yong Zhang, Man-tian Mi

Research Center for Mutrition
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Megicine, Third Military Medical University, Chongaing, People’s Republic of China
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Irritabel tyktarm (irritable bowel syndrome, IBS) § 2z $
og fermenterede maelkeprodukter s 2I 8
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S. Dusko Ehrlich®” & Sean P. Kennedy®

Abdominal  Flatulence Bloating

pain

SCIEMTIFIC REPORTS | 4 : 6328 |

Owerall
IBS

IBS, fermenterede maelkeprodukter og

tarmmikrobiom modulering

Fermenteret maelkeprodukt lindrer IBS symptomer]
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Changes of the human gut microbiome
induced by a fermented milk product
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Hvad med andre fermenterede fgdevarer?

« Fermenterede fgdevarer indeholder mange “gode”
mikroorganismer, men det er ofte sveert at adskille effekt af
o . . .
S ravare, fermentering og indtag af f.eks. maelkesyrebakterier

DOI 10.1002/mAifr. 201400780 Mol. Nutr. Food Res. 2015, 59, 1004-1008
www.njournal.com

Foon & FuncTion

Fermented kimchi reduces body weight and improves metabolic

: . : Contrasting effects of fresh and fermented kimchi
parameters in overweight and obese patients

: : | N consumption on gut microbiota composition and gene
Eun Kyoung Kim*', So-Yeon An*", Min-Seok Lee™ ', Tae Ho Kim”, Hye-Kyoung Lee® : : .
’ X L I wiE s expression related to metabolic syndrome in obese
Won Sun Hwang®, Sun Jung Choe®, Tae-Young Kim®, Seung Jin Han®, Hae Jin Kim®, P Y
Dae Jung Kim®, Kwan-Woo Lee™™* Korean women

Kyungsun Han', Shambhunath Bose?, Jing-hua Wang', Bong-Soo Kim?, Mi Jeong Kim?,
Eun-Jung Kim® and Hojun Kim'

Table 4
Changes in clinical and anthropometric parameters

Baseline® Fresh kimchi (n = 22) Fermented kimchi (n = 22)

{n = 22) .. 1h e o d .

Irvit ial Final Initial Final

Body weight (kg) Tig+ 99 729 +£9.6 TL7T£04% 73 £ 10.1 715+ 097*%
BMI{kg.-'m:} 277+ 2.0 274+232 2T0+23% 275+272 260+ 23%
WHRE 0.87 + 0.53 0.86 £+ 005 0.85 + 0.06 0.86 =+ 0.06 0.84+ 0.06*
Body fat (%) 327+ 3.8 3I9+40 640 * 32143 34+ 445w
Systolic BP (mm Hg) 1287+ 11.7 125.8 = 10.7 1221+£7.9 126.1 = 12.1 1213+ 6.9%*
Diastolic BP (mm Hg) 786+ 104 76.1 £99 T4T £ 85 769 +907 T2T+ 74%
Total cholesterol (mg/dL) 177 +25.7 176 % 29.5 172 £ 31.6 171 & 25.7 161 & 209 % **

« Konklusion: Det er godt at spise kimchii. Det er endnu bedre
at spise fermenteret kimchii

period

Week -2 -1 0 1 2 3 4 5 [ 7 8 el 10

Group | *

Blood collection

24 h dietary recalls |
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Hvad med de fermenterede fgdevarer?

« I andre tilfeelde er det produktet (inkl. metaboliter produceret
via fermentering) og ikke indtaget af levende “gode”
mikroorganismer, der har positiv effekt

« Interventionsstudie i Oslo udfgrt af KU-studerende

- 6 uger pa enten pasteuriseret eller “levende”
sauerkraut (surkal), 75 g/dag (60 IBS patients)

Salt .
- Pasteurised
fermentatlﬂn
Not
pasteurised
kX
$00.00
W PSgroup (mean)
450.00 +—— - = PSgroup (Ind vidual)
400.00 @ UPS group {mean)
£ » UPS group (individual)
'§- = @AL SOCIET)
Fl OF CHEMISTRY
300.00 1 - 55
3 Function
o 25000 4
) ] : ]
§ O PAPER Ao
@ 100 - ] i
oo . . I | ) Check for updates | Lacto-fermented sauerkraut improves symptoms
. . "o - ' in IBS patients independent of product
50.00 - Cite this: Food Funct., 2018, 9, 5323 & E g
pasteurisation — a pilot study
e Baseline Week 2 Week 4 Week 6 Week 8 Elsa Sandberg Nielsen,? Eirik Garnas,? Kathrine Juul Jensen, 2
(follow-up) Lars Hestbjerg Hansen,® Peder Sandvold Olsen, Christian Ritz, © ¢ Lukasz Krych ©°

and Dennis Sandris Nielsen & *2
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Smarte bakterier!

. Der er en stigende forstaelse af, at tarmmikrobiomet
interagerer med hjernen og den vej pavirker humgr og
opfersel (inkl. Depression, formodentlig ogsa appetit)

« F.eks. direkte link til serotonin produktion (i mus)

Indigenous Bacteria from the Gut Microbiota
Regulate Host Serotonin Biosynthesis

Jessica M. Yano,! Kristie Yu,! Gregory P. Donaldson,’ Gauri G. Shastri,’ Phoebe Ann,! Liang Ma,2 Cathryn R. Ni .
Rustem F. Ismagilov,2 Sarkis K. Mazmanian,' and Elaine Y. Hsiao'*

Division of Biology and Biological Engineering, California Institute of Technology, Pasadena, CA 91125, USA
2Division of Chemistry and Chemical Engineering, California Institute of Technology, Pasadena, CA 91125, USA
2Department of Pathology and Department of Medicine, University of Chicago, Chicago, IL 60637, USA
*Correspondence: ehsiao@caltech.edu

http://dx.doi.org/10.1016/j.cell.2015.02.047
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Meget smarte bakterier

« Dette synes ogsa at veere tilfeeldet i mennesker, og vise
fermenterede produkter synes at have en effekt (maske)

=>] dette studie viser kvinder mindsket hjerneaktvitet som
respons pa “emotionelt” stimuli efter intervention med et
fermenteret, bifidobacteria-holdigt meaelkeprodukt

NO IN > FMPP

Control
401
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Consumption of Fermented Milk Product With Probiotic Modulates Brain
DMS 2019 Billund Activity
KIRSTEN TILLISCH," JENNIFER LABUS,' LISA KILPATRICK,! ZHIGUO JIANG," JEAN STAINS,' BAHAR EBRAT,'

DENIS GUYONNET,? SOPHIE LEGRAIN-RASPAUD,? BEATRICE TROTIN,? BRUCE NALIBOFF," and EMERAN A. MAYER'
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Et alternativt take pa den historie i Ekstrabladet

& @ ekstrabladet.dk sundhed/articled 282481 ace
iden | Nyheder Sport flash! TV EKSTRA SideS fiere Dennis

- . BB
wou  YOghurt kan blive den nye lykkepille
skere mener, at baktener fra yoghurt kan hjeslpe mod depression og stress. Men ikke

SIKKERPA - .
ATDUVED  hyilken som helst voahurt har de Ivkkebringende egenskaber
HVAD DU |

BETALER Asser Boggild Christensen

FOR, NAR
DU LADER
EN BANK
HANDTERE
DINE INVE-
STERINGER?

Investerer du for
mereend 2.5 mo.
kr.? Find ud af,
tworfor en bank ikke
nadvondigvis or dat
bedste valg for dig

DOV :)llc' )
AR N r e R e o

DMS 2019 Billund
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capsid

Pokkers! Min tarmflora har faet virus ® RE—

=

34
~
NS

« Vores tarmmikrobiom er mere end “kun” bakterier
- Parasitter, archaea, svampe

« Og vira! Bl.a. bakteriofager, der er vira som angriber
bakterier

« Ikke seerligt velstuderede i tarmen

- Ratio bakterier:phager = 1:1 i tarmen hos
voksne

« De spiller (formodentlig) vigtige roller i:
« Forme/vedligeholde GMs sammensaetning

« Tarmikrobiom ubalance, der leder til visse
sygdomme

r fail fibers

Disease-Specific Alterations
in the Enteric Virome
in Inflammatory Bowel Disease

Jason M. Morman, " Scott A, Handley, - Megan T. Baldridge,” Lindsay Droit," Catherine Y. Liu," Brian C. Keller, "2
DMS 2019 Billund Amal Kamibal, " Cynthia L. Monaco,"- Guoyan Sheo,"” Phillip Fleshner,® Thaddeus 5 Stappenbeck,”

Demmot P . MoGovem, * Al Keshavarsan,® Eced. Mutlu,® Jenny Sauk,” Dirk Gevers,” RamnikJ. Xaver, " David Wang "~

Miles Parkes,” and Herbert W, Virgin'-"
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Reyes et al. (2012). Nat. Rev. Microbiol.

Bakteriofager og deres livscyklus

* Protection against superinfection
* Expansion of the bactenal host’s niche by
* Enhanced carbohydrate utilization

* Antibiotic resistance

* Production of tomins

* Modification of host gene expression

* Mobilization of genes (HGT)
# Prassure on hast for dversification

of the phage receptor

/
Infection

* Constant-diversity dynamics
* Destruction of niche competitors
* ‘Phage shunt” and bactenal turnover

Pq

Disease-Specific Alterations
in the Enteric Virome
in Inflammatory Bowel Disease

Jason M. Morman, " Scott A. Handley,”-*™ Megan T. Baldridge, " Lindsay Droit," Catherine Y. Liu," Brian C. Keller,"-2
Amal Kamial, " Cynthia L. Monaco,"- Guoyan Zhao,”~ Phillip Fleshner, Theddeus 5 Stappenbeck,”

- Demmot PE. MoGovem, ™ Ali Keshayard an * EceA. Muth,® Jenny Seuk,” Dirk Gevers,” RamnikJ. Xader, " David Wang,"~
Kiles Pafkes = amd Herbert W, Virgin'-"
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Faekal transplantation — nu uden bakterier!

blot at overfgre faekalt filtrat

30
B0
70+
60
50+
40
I
20+

P=0.001

P=0.001

P=0.008

P=0.003

10+

93.3

308

Relative abundance

Infusion of Donor  Vancomycin ~ Vancomycin with

Faces Overall (N=13)
[N=16)

Dvs. med alle bakterierne filtreret fra
Indeholder primeaert bakteriofager
Men (i principet) ogsa metaboliter,
bacteriociner osvV. A

0% A

Department of Food Science

Faekal transplantion nu standardbehandling af Clostridium
difficile infemtion, hvis antibiotika ikke virker

. Den positive effekt af FMT kan tilsyneladende opnas ved

Donor  Patient3 Patient 3 ; Patient 3
(day 0) (+1 week) (+6 weeks)

w Others

Actinobacteria
» Coriobacteriaceae_unclassified
Bifidobacterium

Proteobacteria
= Sutterella
m Escherichia

Bacteroidetes

® Parabacteroides

B Rikenellaceae_unclassified
B Bacteroides

Firmicutes

B Ruminococcaceae_unclassified

B Clostridium

m Oscillospira

u Alistipes

® Clostndiaceae_SMB53

» Coprococcus
Faecalibacterium prausnitzii
Enterococcus
Roseburia
Blautia

¥ Lachnospiraceae_unclassified

B Megamonas

B Subdoligranulum variabile

B Ruminococcus

B |actobacillus
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PhageGut - vi redder mus fra at blive tykke!

« Overveegt er forbundet med tarm-mikrobiom-ubalance

« Kan vi bruge bakteriofager til forhindre/modvirke overvaegt og
udvikling af metabolisk syndrom?

Tynd feenotype

Tyk faenotype Tynd feenotype

DMS 2019 Billund :
Rasmussen et al., submitted
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Age (weeks)
6 7 8 9 10 11 12 13 14 15 16 17 18
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DMS 2019 Billund Rasmussen et al, submitted .
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Effekt af FVT 6 uger efter behandling

« FVT-behandlede, hgj-fedt (HF+FVT) diet mus tog
~15% mindre pa end HF-mus (HF)

* Og deres sukkermetabolisme normaliseres

 For tarm-bakterie, tarm-virom, blod metabolome,
genekspression i lever og tyndtarm: HF+FVT mus
bliver = LF (control) mice

*kkk

' *kk l

l *kkk

At 6 weeks post-treatment:
HF-FVT vs. LF:
adj. p-value = 0.9648

Test (OGTT)

Bar plot of Area Under Curve
(iIAUC)
from Oral Glucose Tolerant
Total AUC of relative blood glucose

DMS 2019 Billund

Rasmussen et al, submitted
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Virom-transfer — en slags overblik

a) Genes b) Mechanisms c) Outcomes

Outcomes 1: Decrease in body weight gain

Cell proliferation
* Adipocytes I

| statslleum |

L

Energy and whole- Outcomes 2: Normalised blood glucose regulation

body homeostasis

* Insulin production

* Leptin regulation

* Leptin receptors

* Bileacid
Fatp5tiver * Adipose genesis

Peltiver * Lipid storage

LPJUVEI'
Foxp3'eum Immune response R Efficient
o * Inflammation blood glucose
fL * Regulatory T-cells regulation il

 Pancreas g

o

Y

Gut microbiota >
* SCFA Q™

HEVTvs HFp<00s | () ’m

HF+FVT vs. LF with p > 0.05 (n.s.) O
while LF vs. HF p < 0.05

Outcomes 3: Changed gut microbiota composition

DMS 2019 Billund Rasmussen et al, submitted
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Alt i alt

Din tarmflora er din ven
« Men venner kan ogsa komme i darligt selskab

« Tarmfloraubalance (“dysbiosis”) kan lede til en lang
raekke autoimmune og livsstilssygdomme

« Og pavirke effekten af (nogle typer) medicin

« Kosten er den stgrste enkeltfaktor ift.
sammensaetningen af vores tarmmikrobiom

 Sa du kan faktisk i meget hgj grad

p3virke dit tarmmikrobioms sammen-| DONT FORGET T NEEDTO

saetning og funktion \{OU ARE WHAT
.+ Malrettet tarmmikrobiom-manipulering You AT
er pa vej! .

DMS 2019 Billund
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