A
Visinda vgka

Hvi hava fgroyingar so ilt i
bukinum?

Urslitini fra fyrstu faroysku IBD granskingini

Marjun a Fridriksmgrk Berbisa, Frodskaparsetur Fgroya
15. september 2022



Hvussu hevur tu tad vio bakterium?

— The Importance of the

Cell wall MICROBIOME
Pesmamemerane Jyvr the Numloers

20% ,’

10-100 trillion

Number of symbiotic microbial
cells harbored by each person,
primarily bacteria in the gut, that
make up the human microbiota

10X ®

There are 10 times
as many outside
organisms as there
are human cells in
the human body

N

Nucleoid
Up to 90% of all

disease can be raced

in some way back to

the gut and health of
the microbiome

Ribosome

~Plasmid

>10,000‘

Number of different microbe
species researchers have identified

‘ living in the human body

100/
100to1

The genes in our microbiome
outnumber the genes in our
genome by about 100 to 1

22,000

Approximate number
genes in the human gene
catalog

3.3 million

Number of non-redundant
genes in the human gut
microbiome

M

0,
99.9% Percentage individual humans
are identical to one another in _
terms of host genome Percentage individual humans
are different from one another
in terms of the microbiome




Hvat gera tarmbakteriurnar?

- Bakteriurnar faa f@dslu, orku og eitt fjalgt heim fra
okkum — men vit faa eina rugvu afturfyri.

- Tarmbakteriurnar framleida orku, vitaminir og feittsyrur -

yvirskotid fer til okkum
- 5-10% av dagligu orku-framleidsluni
- Framleida B og K vitaminir
- Broyta gallsyru til umradandi hormon

- Regulera framleidsluna av neurotransmittarum (t.d.
Seratonin)

- Samestarva vid immunverjuna
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Mikrobiomio hevur avirkan a heilsustgouna

Heilsugddar Skadiligar Heilsugédar Skadiligar Heilsugédar Skadiligar
bakteriur bakteriur bakteriur bakteriur bakteriur bakteriur




Inflammatory Bowel Diseases (IBD) og mikrobiota
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Hvussu er stgoan i Fgroyum?

Inflammatory bowel disease

ORIGINAL ARTICLE

East—-West gradient in the incidence of inflammatory
bowel disease in Europe: the ECCO-EpiCom
inception cohort

J Burisch," N Pedersen,’ S Cukovi¢-Cavka,? M Brinar,? | Kaimakliotis,> D Duricova,*

Table 2 Incidence rates per 100 000 for inflammatory bowel disease, Crohn's disease, ulcerative colitis and inflammatory bowel disease
unclassified in Europe for patients aged 15 years or older in 2010

Mo of IBD IBD adjusted o CD adjusted uc UC adjusted IBDU IBOU adjusted
patients crude (SE) crude (SE) crude (SE) crude (SE)
Western European centres
Cyprus, Micosia 27 112 14020 b.2 6.3 (1.6} 29 3.001.1) 21 22010
Denmark, Aarhus 55 2.2 20.7 (2LE) BS 82(1.8) 10.8 10.6 (2.0} 1.9 1.8 (0.8)
Denmark, Amager 21 17.2 16.3 (3.4) 5.2 4.8 (1.8} .5 T4 (2.4) 45 411(1.7)
Denmark, Funen 123 307 334 (3.0) n7 1408 18.7 20,1 (2.4} 1.2 1.410.7)
Denmark, Herlev a3 224 244 (3.6) 6.5 70019 7.5 8.3 (2.1} a4 9.212.2)
Denmark, Heming a3 2.2 115033 6.5 7.1 (1.9} 126 13.0 (2.5 2.2 23011)

Denmark, Viborg £l 246 267 14.5) B6 98 271 146 15,7 (3.4} 1.3 14 0.0
Faroe |slands 31 81.5 £3.1 (15.0) 10.5 11.1 (5.6} 2145 31.8 (9.3) 394 40.2 (10.5)

15. September 2022

_ APgI' Alimentary Pharmacology and Therapeutics

Inflammatory bowel diseases in Faroese-born Danish residents
and their offspring: further evidence of the dominant role of
environmental factors in IBD development

T. Hammer*" {2, S. N. Lophaven*, K. R. Nielsen®*¥ M. von Euler-Chelpin*, P. Weihe®, P. Munkholm, J. Burisch? &
E. Lynge*
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Generation 1 T2 2 3 ulcerative colitis in Faroese
Time in DK <10 =10 <10 =10 immigrants to Denmark.
Oneftwo parent s 1 2 1 Notes: DK, Denmark; One/two
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1Time in Denmark is defined as numbers of years a first-generation immigrant
has lived in Denmark starting from 1980.

Original Article

The Faroese IBD Study: Incidence of
Inflammatory Bowel Diseases Across 54 Years of
Population-based Data

Turid Hammer,2' Kari R. Nielsen,”*' Pia Munkholm,¢ Johan Burisch,?
Elsebeth Lynge?
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Hvussu er stgdan i Fgroyum?
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- Litid samfelag, sum i gldir
hevur verid avbyrgt fra
umheiminum.

- Einshattad folk

- Sgguliga hava fgroyingar livad av
einum sera skerdum tilfeingi

- Ometaliga stérar samfelagsligar
og mentanarligar broytingar o
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Granskingarsamstarvio

Why doesthe Faroe Islands have the highest incidence of IBD patients in the world?
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Verkeetlanin: Hvat hava vit gjart?

16S rBRNA Sequencing

SAMPLE PROCESS

E

—
N —
Questionnaires Transfar Deliver to Laboratory - DNA Extraction Sequencing & Comprehensive
& Sample Bioinformatics |dentification Microbiome Report

15. September 2022 9



Urslit

> Luttakarar og matvanar

15. September 2022

CQuestionnaires

Food groups

Water

Tea or coffee (without sugar)
Dairy products

Sweets

Starch

Fruits and berries
Whole grains

Other vegetables

Sausages and meat products
Beef, pork, or lamb

uc TOTAL

s uder

Eggs

Onions, spring onions or leek

Fish
Leafy greens

Homemade Faroese ryebread

Chicken or turkey

Yoghurts or active cultures
Soda or juice

Alcohol

Fruit juice

Fermented lamb

Coffee or tea (with sugar)

Soda or juice (sugar free)

Beans
Dried fish

| uc Healthy | Total
_General
Total 41 [22] 144 [78] 185 [100]
SeX
Male 13 [44] 57 [39.6] 75 [41]
Female 23 [56] 87 [60.4] 110 [59.5]
Age
Mean age at inclusion (SD; years) 48 55 53
Mean body mass index (SD; kg/m?) 26.4 25.4 25.7
Smoking
Current | 7[17.1] ZITTE] JOTTEZ]
Former | 10[24.4] 42 [28.2] h2[281]
Never | 24 [58.5] 79 [54.9] 103 [55.7]
Health
Farficipant reporied co-morbidities
Mo 25 10T0T TZ2r{ed] O Te 9]
Asthma 001 0 [0] 010
Heart dizease 419.8] 0 [0] 4[2.2]
Peripheral joint painfarthritis 2[4.9] 3[21] h[2.7]
Axial joint pianfarthritis 3[7.3] 0 [0] 3[1.6]
Psoriasis | 5[12.2] 412.8] 9[4.9]
Diabetes 214.9] 0 [0] 2[1.1]
1BD related diseases in family members
Asthma | 4 [0.8] 20 [13.8] JATE]
Heart disease | 16 [39.0] 38 [26.4] 54 [29.2]
Peripheral joint painfarthntis | 11 [26.8] 27 [18.8] 38 [20.5]
Axial joint pianfarthritis 37.3] 51[3.5] 8[4.3]
Psoriasis | 10 [24.4] 22 [15.3] A2[17.3]
Diabetes | 11 [26,2] 34 [23.6] 45 [24.3]
Mean age at diagnosis (SD; years) 27 - -
Disease duration (IQR; years) 17 - -
UC extent - -
(Rectum) E1, proctitis | 22 [53.7]
(Distal to splenic flexure) E2, left-sided 9[22]
(Proximal to splenic flexure) E3, extensive | 10[24.4]
Disease aclivity = =
Active | 17 [41.5]
Remission | 24 [58.5]
u - -
Medical treaiment - -
Mone 37.3]
5-ASA | 38[90.2]
Immunosuppressants | 22 [53.7]
Biological a22]
Combination therapy | 22 [53.7]

Shellfish

Pilot whale blubber
Pilot whale meat
Fermented fish

Wild birds

'DDDDDDDDDDDHDHHHHNMNMWWHWNHH'
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Shannon

Urslit

> Tarmbakteriu-profilurin

a) b)
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0.2 4
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L od l
@ o4 o
4.0
o -0.2 4
uc xHealthy_Control 02 01 00 o1 02
Axis.2 [3.3%]
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Urslit
> Tarmbakteriu-profilurin

a) Healthy Controls b) Ulcerative Colitis

= Nodes - Nodes
S 0.00 S 0.00
§ 278 § 278
§ 11.10 g 11.10
3 25.00 3 25.00
TP o 4440 T 4440
Lot A A -% 69.40 .% 69.40
. T 100.00 E’ 100.00

15. September 2022 12



Urslit

> Tarmbakteriu-profilurin
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Urslit

> Er munur a sjukum og friskum?

a) Prevotella_9
a o
o
$ | [}
& P
000
o
- - (=]
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g o?
E o T o
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T
3
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w T T
xHealthy_Control uc
group
b ) Coprococcus_2 Ruminiclostridium_5
o]
a0
0.03 0.020
o]
§ 0.015 ©
§ 0.02
g
2 0.010
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0.00 - 0.000
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Hvat vita vit nu?

dence rate per 100,000 person-years
20

> Heimsins heegsti tittleiki seest i faroyum, serliga |
noégv i avisum familjum | [ [ ——

1960-1979 1980-1989 1990-1999 20002009 2010-2014
Time period

a)

> Fyrstu ferd at tarm-mikrobiom hja faroyingum

verour greinad

807 Ili- “ '- I : ~:- Billi e 'ﬂ"'_"_‘j “1.. -| il il ] ! Questionnaires HC uc TOTAL
. . , . , . § ! { | i ) ] Al | | i Food groups Medi
— Gjert eina mannagongd, sum gevur urslit & hagum stadi IRt B ol s R e oo NERIERIE
2 o I I | I i Tea or coffee (without sugar 4 4

. e . , . . -, , - { _. J | i L el ||| L L L _ starch 3 3 3
> Vit siggja ongan mun a mikrobiota hja friskum I S e R — e —
- . - . s . Other vegetables 3 3 3
fgroyingum samanborid vid IBD sjuklingar Sausages and meat producs_| 813
0% Onions, spri:gg_i‘:iens or leek ; ; ;
20% — Fis:‘ggns 2 2 2
’ . . . . cmmm:umm..m J0% H cm: k:l‘:':a_zore::. :::bread ; i ;
» Tavit zooma inn, hava vit funnid onkrar et el B I
. . . L. . _fgﬂ % a or juice . ° .
statistiskt signifikantar munir o | o | o
% 0% 1% Co:f::::?::?i::lrln:?gar; g g g
= Soda or juice (sugar free (4] (4] (4]
, , "y . et o | o o
> Livsstilur og matvanar likjast vesturheiminum Fiot whale baber 0 | 0 | o
10% Fermented fish [+] [+] (4]
Wild birds 4] 4] 4]

0%

0%
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Hvat gera vit so?

> Hypotesur, sum kunnu kannast naerri

— Faroyingar eru serliga vidkveemir fyri broytingum
— Faroyingar eru genetiskt utsettir fyri at utvikla IBD (FarGen)
* |IBD saest tydiliga aftur i familjum

> Hyggja eftir autoinflamatoriskum sjukunum i eini heild og
vidgera teer saman:
— Gikt
— Psoreasis
— IBD/IBS

> Ein langtidarverkeetlan er prgvad av og klar at verda skotin i
gongd.

Tidarlinja fyri innsavnan av skarnroyndum og spurnarblgdum.

O -0 -06

Adrenn fyrstu Triggir manadir Seks manadir
vidtalua LS eftir vidtalu eftir vidtalu
Les luttakarakunningina og @ Skriva undir samtykkisvattanina
samtykkisvattanina (blatt pappir) og send hana til

okkum i litla braevbjalvanum

@ Svara spurnarbladnum (blatt @ Send spurnarblad og skarnroynd
pappir) og tak skarnroyndina aftur til okkum i hjalagda
braevbjalvanum.
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WV FRODSKAPARSETUR

Hetta hevai ikki borid til uttan: FAROYA

> Granskingarradio og Novo Nordisk Fonden SJ U K RAH US

> IBD INCEPTION Project samstarvid VERKID
llegusavnio

Genetic Biobank

FARG=N

ordisk granskingar/

fonden
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Bakteriuflokkar

Firmicutes
(SCFAs producing, anti-inflammatory)

Bacteroidetes
(SCFAs and PSA producing, anti-inflammatory)

Actinobacteria
(Sulfate reducing bacteria)

Proteobacteria
(Sulfate reducing bacteria)

Verrucomicrobia
(SCFAs producing, mucus degradation)

Nostril

H. pylori (<)
stomach

H. pylori (+)
stomach

Oral cavity

Esophagus

Actinobacteria
Firmicutes
Proteobacteria
I Bacteroidetes
B Cyanobacteria
Fusobacteria

Russia

§
United State/
4
n=126
B Firmicutes

M Bacteroidetes
® Bacteroides
B Prevotella
Alistipes
@ Parabacteroides
W Actinobacteria
W Proteobacteria
B Verrucomicrobia
Archaea
[ Others




Hvar kom fyrst? Hgnan ella eggio?

Etiology of IBD is unknown, however, it is hypothesized to be a result of dysregulated mucosal immune response to

commensal gut microbiota in genetically susceptible individuals

MZ Twins DZ Twins
{MNo. Concordant: Pair iNo. Concordant: Pair
Year Population No. Discordant) Concordance No. Discordant)  Concordance
19882010 All Combined Non-overlapping cohorts CD 34 : 78 30.3% CD 7 : 189 3.6%
uc 22 : 121 15.4% UC 8 : 198 3.9%
IMicrobial diversity « Loss of tolerance to commensals Healthy control Patient

| Epithelial barrier function
lRegulatory responses
TPathogenic inflammatory responses

TPro-inflammatory species
TBacterial translocation

Inflammatory

0] : ) Treg bowel disease
0 SFB & { TPro-inflammatory
. = C cytokmes/chemokmes =

Q Enterobactenaceae v\m\‘

' [ Firmicutes [_] Bacteroidetes [ Fusobacteria
'l Actinobacteria [ Verrucomicrobia [T] Proteobacteria

» Lowered threshold of activation

» Cross-reactive bacterial peptides
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Oluf Borbye Pedersen

Hvat seta félk i samband vid bakteriur?
- farligt

- Skitid

- - 6lekkurt

- Hetta passar i ngkrum fgrum...

MEN:

Um vit eru bangin fyri bakteriurm so bugva vit & skeivari planet...
Bakteriernes planet

Bakteriur eru allastani

Tilsamans viga bakteriurnar meir enn allar plantur og gll djor i heiminum.

Patogenar bakteriur = farligar
Kommensellar bakteriur = vigtigar fyri okkara yvirlivilsi

Fleiri bakteriur i tinum munni enn tad eru menniskjur i heiminum.

Menniskja, saman vid baktierunum, er ein superorganisma.
50 billiénir av bakterium liva i okkara tarmum

Tilsamans viga teer imillum 1-2 kg.

Mikrobiota: samling av bakterium

Mikrobiom: DNAId hja bakteriusamlingini

Eingin hevur sama tarm-mikrobiota

Hvat gera bakteriurnar?
- Teer eru umrdandi fyri okkara stoffskifti
- Framleiga orku, vitaminir og orku til okkum (og eisini til teer)

- B og K vitaminir og eisini gallsyru
- Regulera framleidsluna av tarmhormonum

- Regulera framleidsluna av neurotransmittarum, sum eru stoff id avirka heila funktionina (t.d. Seratonin)

- Samstarva vid imunverjuna (og “leerir imunverjuna upp”)

Hvat 4virkar tarmmikrobiota?

- Fadingin (og vidurskiftini hjdA mammuni undir graviditetinum)
- llegurnar

- Umhvearvi

- Livsstilur (rarsla)

- Matur (fylg almennu kostradunum)

- Fibur og kjarnur=-
- Frukt og grgntsakir = -
- Reytt kjott = KRNSO

- Sgtmiddel = [KiNEON
- Gluten = -

- Konsistensmiddel = _ (fra dressing og mayones)

Hypotesa:
- Antibiotikaforbrukid i vesturheiminum hevur gjart at vit faa eit fatakari mikrobiom

- 18 kurar 20 tey fyrstu arini
Sunt tarm mikrobiota kann fyribyrjga Gtviklingina av kroniskum sjukum

Gransking av tarmbakterium er eitt nytt fyribrygdi, ti at teer flestu tarmbakteriurnar eru
anaerobar (tvs teer yvirliva bara i umhvgrvi uttan ilt). Seinastu 12 &rini er granskingin av
tarmmikrobioma vorid gjerligt vid brdka av nyggjum laboratorie teknikkum, sekvensering og
bioinformatik

1100 nyggjar bakteriuartir identifiserad

10 milliénir tarmbakteriugen identifiserad

10 fer so noégvar virus-artir i tarminum (ikki identifisera)

Soppur

Arkea () Les luttakarakunningina og (2) Skriva undir samtykiisvattanina

E samtykkisvattanina (blétt pappir) og send hana til
tc okkum i litla braevbjalvanum

(3) svara spurnarblagnum (blatt (®) send spumarblad og skarnroynd
pappir) og tak skarnroyndina aftur til okkum i hjlagda
braevbjalvanum.




