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m Microbiota : tots els microorganismes que viuen

en un ambient concret com, per exemple, el cos

huma. No és correcte parlar de * microflora

m Microbioma : tota la col-leccio de gens que es

troba en la microbiota d’'un determinat hoste.
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FAQ: Human Microbiome, ASM
http://academy.asm.org/index.php/fag-series/5122-humanmicrobiome
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Helicobacter pylori

e E-Proteobacteri

e Bacteri gramnegatiu

e Forma d’espiril

e Mobil per un feix de flagels polar

e Ureasa, oxidasa y catalasa +

e Cultiu exigent
e Microaerofil

e 37°C




Helicobacter pylori is a curved

Gram-negative bacterium that has
adapted to the environment of the =
human stomach,

The bacterium infects the lower
part of the stomach and causes
inflammation in the gastric mucosa.
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e La meitat de la poblacié mundial esta infectada

Lifelong infection

Helicobacter pyiori colonizes the stormach
in about 50% of all hurmans with great
differences among countries,

Infection is typically contracted in
garly childhood, frequently by
transmission from mother to child, The
bacteria rmay remain in the stormach for
the rest of the person's life.

Of all individuals
inthe warld ...

oo about half are infected, A= =
Most of them have no ‘i‘f
Sl zymptomns .., -
oo bt 10—-159%

will get ulcer dizeasze ..,

Disease or not? v and a few percent
Only a minority of infactad stomach cancer,
individuals develop starmach

dizeasze, The bactarium itselfis

extrermely variable and the variants

confer different risks of disease,

Genetic variation among humans

may also affect the susceptibility Genetic variation
to disease caused by Helicobackar among hurnans,
oylor,

‘The Nobel Prize in Physiology or Medicine 2005’
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2005/
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Genetic variation
among bactaeria,
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The Mobel Prize in Physiology or Medicine 2005
Barry |. Marshall, . Robin Warren

share this: FIEAEIEd 15 |0

The Nobel Prize in
Physiology or Medicine
2005

Fhoto; C. Morthcott hoto: L. Montar
Barry ). Marshall J. Robin Warren
Prize share: 1/2 Prize share: 1/2

The Nobel Prize in Physiology or Medicine 2005 was awarded jointly
to Barry |. Marshall and |. Robin Warren “for their discovery of the
bacterium Helicobacter pylori and its role in gastritis and peplic
ulcer disease”
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198 1'2 Silver staining Gastroscopy

Photo: Russ Glancy

A micrascopic view of silver stained
Helicobacrar pylori attached to the
gastric epitheliurm,

Halicobzchay
oplors

Culturing techniques

Helicobacter pylorf Photo: Lars Engstrand,
formz colonies visible Chrizsting Milsson
after 3 to 5 days,

1984 Campylobacter pyloridis —» 1987 Campylobacter pylori - 1989 Helicobacter pylori

‘The Nobel Prize in Physiology or Medicine 2005’
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2005/
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IT'S NOW JULY 1984, nuAzSHALL 1S FED TO THE TEETH WITH
I 9 8 4 ANIMAL EXFERIMENTS, ME HAS NO MORE TIME TO WASTE

G

ARRGH
TASTES LIKE
A SWAMP
WATER.

WITH A WILD GLINT IN Hi$ EYE. MARSHALL DOWNS
THE SINAEMING BREW—A COCKTAIL BRIMMING

witH A BILLION BACTERIA!

THERE'S

NO OTHER
WAY!

‘The Nobel Prize in Physiology or Medicine 2005’
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2005/
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1994 S'aprova el tractament de les Glceres per 'FDA
(US Food and Drug Administration)

Es classifica H. pylori com a carcinogen de classe | per la IARC

(WHO International Agency for Research on Cancer)

Chronic infection, inflammation,
ulcer and cancer

In most individuals Helicobacter pplor!
infection is asymptomatic. Howewver,
10-15% of infected individuals will at
some time experience peptic ulcer
disease. Severe complications include
bleeding, perforation and obstruction,
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‘The Nobel Prize in Physiology or Medicine 2005’
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2005/

Gastric ulcer and cancer
In some individuals
Helicobacray pplori alzo
infects the corpus ragion
of the starmach, This
rezults in a more
widespread inflarmation
that predizspozes not anly
to ulcer but alzo ta
stormach cancer,

\

Gastric
ulcer
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b Mechanisms of Heficobacter pyfori infection
Marshall's and Warren's discovery initiated intense ut
research, Details underlving the exact pathogenetic i
Interplay between mechanisms are caontinuously unravelled, Flagella
the bacterium and HHT
the human host, | 4
Protecton against Ht
gastric acid HT
: Helicobacter pyplor! produces NH_I
i +
Adhesins ‘4:’*' 1i::?1:S;ri??:aii?:i?trﬁ:I;IE:E:; HFIageIIa

Helicobacrer pyiari drills

Receptor — ) ; ,‘r_/}-'-?ﬁ‘ itself through the
Epithelial cell T mucus layer using
Chromosame [ flagella a= “propellers”,
\ ¥irulence (VAcA, cagA)
Adhesion Effactor Some strains of Helicobacter pplori

The bacteria produce contain in their chramozome a

adheszive molacules maolecules DMH& zegment (czq) which encodes
[adhezins] which bind ta a Egcret-:-r',' apparat.us that .
specific receptaors on the delivers malecules into the gastric
gastric epithelial cells, + :F?nlllf:uln?;?:i'lal :‘;DLTiil.illEainmanlpulate
inflarmmatary response,
i ol Suppression Inmune evasion and suppression
of inflamm atary Even when Helicobacter pyloy triggers
T call response inflammation the bacteria have
Actvation EtratlegliEE 1|:q avoid and suppress the
Meutrophil of inflammatary . ost s local immune response, Far
Fesponse instance they produce a toxin that
Easinoohil kill= T cells, These strategies permit
i 2o Macraphage lifelong infection,

‘The Nobel Prize in Physiology or Medicine 2005’
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2005/
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Kim 1J, Blanke SR. Remodeling the host environment: modulation of the gastric epithelium by the Helicobacter pylori vacuolating toxin (VacA).

Front Cell Infect Microbiol. 2012; 2: 37.
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DIAGNOSTIC POR METODES INVASIUS

Silver staining Gastroscopy

Photo: Russ Slanc

Large benign gastric ulcer, Uleers are the white areas (Images.MD)

& microscopic view of silver stained
Helicobacrer pylori attached to the
gastric epithelium,

Helicobacray
,l'.'-'_l-"l'l':' i negative mrea test

Culturing techniques

Helicobacter py o Photo: Lars Engstrand,

forms colonies visible Christing Milssan
after 2 to 5 days, PCR

‘The Nobel Prize in Physiology or Medicine 2005’
http://www.nobelprize.org/nobel_prizes/medicine/laureates/2005/ http://www.angelfire.com/planet/hpylori/symptoms.htm
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Table 4. First-Line Regimens for Helicobacter pylori Eradication

Regimen Duration Eradication Rates Comments
Standard dose PPI b.i.d. (esomeprazole is q.d.). 10-14 70-85% Consider in nonpenicillin allergic patients who
clarithromycin 500 mg b.i.d., amoxicillin 1,000 mg b.i.d. have not previously received a macrolide
Standard dose PPI b.i.d., clarithromycin 500 mg b.i.d. 10-14 70-85% Consider in penicillin allergic patients who
metronidazole 500 mg bh.i.d. have not previously received a macrolide or
are unable to tolerate bismuth quadruple
therapy
Bismuth subsalicylate 525 mg p.o. q.i.d. metronidazole 10-14 75-90% Consider in penicillin allergic patients

250 mg p.o. q.i.d., tetracycline 500 mg p.o. q.i.d.,
ranitidine 150 mg p.o. b.i.d. or standard dose
PPI gq.d. to b.i.d.

PPI + amoxicillin 1 g b.i.d. followed by:
PPL, clarithromycin 500 mg, tinidazole 500 mg b.i.d.

h

=90% Requires validation in North America

N

PPI = proton pump inhibitor; pen = penicillin; p.o. = orally; q.d. = daily: b.i.d. = twice daily: t.i.d. = three times daily; q.i.d. = four times daily.
*Standard dosages for PPIs are as follows:

lansoprazole 30 mg p.o., omeprazole 20 mg p.o., pantoprazole 40 mg p.o., rabeprazole 20 mg p.o., esomeprazole 40 mg p.o.

Note: the above recommended treatments are not all FDA approved. The FDA approved regimens are as follows:

1. Bismuth 525 mg q.i.d. 4+ metronidazole 250 mg q.i.d. + tetracycline 500 mg q.i.d. » 2 wk + H2RA as directed = 4 wk.

. Lansoprazole 30 mg b.i.d. + clarithromycin 500 mg b.i.d. + amoxicillin 1 g b.i.d. = 10 days.

. Omeprazole 20 mg b.i.d. 4 clarithromycin 500 mg b.i.d. + amoxicillin 1 g b.i.d. = 10 days.

4. esomeprazole 40 mg q.d. + clarithromycin 500 mg b.i.d. + amoxicillin 1 g bi.d. = 10 days.

5. Rabeprazole 20 mg b.i.d. 4 clarithromycin 500 mg b.i.d. + amoxicillin 1 g b.i.d. x 7 days.

Lol

Table 5. Salvage Therapies for Persistent H. pylori Infection (164)

Regimen Duration  Eradication Rates Comments

Bismuth quadruple therapy
PP1 q.d. tetracycline, Pepto Bismol, metronidazole q.i.d. 7 68% (95% C1 62-74%) Accessible, cheap but high pill count and
frequent mild side effects
Levofloxacin triple therapy
PPI, amoxicillin 1 g b.i.d., levofloxacin 500 mg q.d. 10 87% (95% CI 82-92%) Requires validation in North America

For recommendations regarding rifabutin and furazolidone, please refer to the text.
PPl = proton pump inhibitor: g.d. = daily; q.i.d. = four times daily; b.i.d. = twice daily.

Chey WD, et al. American College of Gastroenterology guideline on the management of Helicobacter pylori infection. Am J Gastroenterol. 2007; 102 (8): 1808-25.
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Fundacioé La Maraté de TV3 1007/C/2013
NOVES TECNOLOGIES COM A EINES NO INVASIVES PER
A LA PROGNOSI / DIAGNOSI DEL CANCER GASTRIC

* Obtencio de mostres de plasma i de biopsies gastriq ues
representatives de les diferents fases de les malal  ties gastriques

(asimptomatics - - - cancer gastric).

* Estudi dels perfils de microRNA en plasma: biomarca  dors d’evolucio

a cancer gastric.

* Metabolomica del plasma: biomarcadors d’evolucio a cancer gastric.

* Metagenomica de biopsies: multiinfeccio i nous marc adors de

patogenicitat d’ Helicobacter pylori (soques comensals versus

soqgues virulentes).
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APP134 B247 B319 B355 B491 B508S B508T B657A B657C B65%9A B659C CRL122 SVCI135
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Gastric biopsies  Histopathological Clones analysed

(n=14) diagnostic (n =52)

APP134 moderate gastritis APP134-1, -2, -3

B247* adenocarcinoma B247-1, -2, -3

B271 moderate gastritis B271-1, -2, -3

B319 mild gastritis B319-1, -2, -3

B355 mild gastritis B355-1, -2, -3

B491 adenocarcinoma B491-1, -2, -3

B508S* adenocarcinoma B508S-1, -2, -3, -4, -5, -6
B508T adenocarcinoma B508T-2A, -2B, -3, -4, -5, -6
B657A mild gastritis B657A-1, -2, -3, -4
B657C mild gastritis B657C-1, -2, -3, -4
B659A moderate gastritis B659A-1, -2, -3, -4
B659C moderate gastritis B659C-1, -2, -3, -4
CRL122 mild gastritis CRL122-1, -2, -3
SVC135 moderate gastritis SVC135-1, -2, -3

*Gastric biopsies obtained from normal tissue of patients with adenocarcinoma
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luxS (~ cgt, cpn70, dnald) B508T-2A (= -2B,-3,-5,-6)

9
B508T-4

B508S (= B508S1-6)
B355 (= B355-1,-2,-3)
B319 (= B319-1,-2,-3)
B657A-1 (= -2,-3)
ATCC49503
B271 (= B271-1,-2,-3)

CRL122 (= CRL122-1,-2,-3)

ATCC51932
APP134 (= APP134-1,-2,-3)
B247 (= B247-1,-2,-3)
B491 (= B491-1,-2,-3)
99 | B657A-4
B657C (= B657C-1,-2,-3,-4)
SVC135 (= SVC135-1,-2,-3)
B659A (= B659A-1,-2,-3,-4)

99 |B59C (= B659C-1,-2,-3,-4)




99 B508T-4
B508S (= B508S1-6)
B508T-2A (= -2B,-3,-5,-6)
ATCC49503
B657C (= B657C-1,-2,-3,-4)

99 | B657A-4

B247 (= B247-1,-2,-3)

CRL122 (= CRL122-1,-2,-3)
B355 (= B355-1,-2,-3)
B271 (= B271-1,-2,-3)
APP134 (= APP134-1,-2,-3)
B657A-1 (= -2,-3)

B659C (= B659C-1,-2,-3,-4)

99 | B659A (= B659A-1,-2,-3,-4)

ATCC51932
B319 (= B319-1,-2,-3)
B491 (= B491-1,-2,-3)

SVC135 (= SVC135-1,-2,-3)




76 | B508S (= B508S1-6)
B508T-4
B508T-2A (= -2B,-3,-5,-6)
B355 (= B355-1,-2,-3)
B271 (- B271-1,2,8)
B491 (= B491-1,-2,-3)
APP134 (= APP134-1,-2,-3)
SVC135 (= SVC135-1,-2,-3)

ATCC 49503

B247 (= B247-1,-2,-3)
B319 (= B319-1,-2,-3)
B657A-1 (= -2,-3)

B659A (= B659A-1,-2,-3,-4)

99 | B659C (= B659C-1,-2,-3,-4)

ATCC 51932

CRL122 (= CRL122-1,-2,-3)

B657A-4

B657C (= B657C-1,-2,-3,-4)




99 | B508T-4

concatenat

B508S (= B508S1-6)
& B508T-2A (= -2B,-3,-5,-6)
B355 (= B355-1,-2,-3)
ATCC51932
ATCC49503
B491 (= B491-1,-2,-3)
CRL122 (= CRL122-1,-2,-3)
B271 (= B271-1,-2,-3)
SVC135 (= SVC135-1,-2,-3)
APP134 (= APP134-1,-2,-3)
B657A-1 (= -2,-3)
B319 (= B319-1,-2,-3)
B247 (= B247-1,-2,-3)
g9 | B659C (= B659C-1,-2,-3,-4)
B659A (= BE59A-1,-2,-3,-4)
B657C (= B657C-1,-2,-3,-4)

9 L Be57A-4
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Sequence Distances values

Gene (nt) Range Minimum* Mean + SE

amiA 576 0-0,052 0,019 0,031 £ 0,004
cgt 558 0-0,044 0,009 0,025 £+ 0,004
cpn60 555 0-0,039 0,009 0,023 £ 0,004
cpn70 588 0-0,040 0,015 0,027 + 0,004
dnal 564 0-0,061 0,013 0,032 £ 0,004
luxS 405 0-0,078 0,028 0,046 + 0,006
concatenated 3246 0-0,036 0,024 0,030 + 0,002

*minimum distances values between sequences from clones isolated from
biopsies of different patients.

o Deteccio especifica d'H. pylori
 Discriminacio de les soques provinents de biopsies
gastriques de pacients diferents

e Deteccio de microevolucio i multiinfeccio
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Deteccio especifica d’'H. pylori en diferents
tipus de mostra.

Dinamica poblacional de la microevolucidoi / o
multiinfeccio (metagenomica).

Vies de transmissio.

Comensalisme v. virulencia.

Nous marcadors de patogenicitat.
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