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Témakorok

Minor anomaliak mint organogenezis-
markerek

BWS és NPD- két eset, egy gyermek

» Ceramidoktol az LPS-ig: jelatvivé lipidek,
baktériumok és immunmodulancia,
Probiotikus baktériumok és
allergiaprevencio

+ Eredmények, eredeti megallapitasok
Osszefoglalasa

Minor anomaliak mint
organogenezis-markerek

Dr. Méhes Karoly

Hazai gyermekpopulacio adatgydijté jellegi vizsgalata-

alatamasztotta az elézetes megfigyeléseket, miszerint:

» az organogenezisben szerepet jatszé gének és
fehérjetermékeik

* minor anomaliak nagyobb szamu kialakulasa mellett

 fokozhatjak a tumorképz8dés kockazatat is.

Sajat irodalom:
Méhes, K., Fekete, G., Batta, |. und Réthy, L.A.(1985):
Dysmorphierate beim Kindern mit Tumorkrankheiten.

Monatschrt. Kinderheilkunde 133.: 646

Fekete, Gy., Réthy, L.A. and Batta | (1987):
Minor anomalies in children with leukemia and malignant
tumours. Orvosi Hetilap: 128.: 725-728

3. tiblizat.

inor

B = beteg, K = kontroll, + = a viz;

L

Kéz
4 ujjas reds
Sydney barzda
e ,

Koponya

Kettds hajforgé
ElillsG forgs

Kiugré homlokesont
Kiugré occiput
Lapos occiput

Extra nyaki bérreds
Kicsiny mandibula

Szem

Epicanthus reds
Mongoloid szemrés
Antimongoloid szemrés
Révid szemrés
Hypertelorismus oculi+

Ptosis

Primitiv fil
acsonyan l5 filek
Erdsen hatrarotilt ful
Pracauricularis gumé
Fillcimpa reds

szdj

Hosszd v. révid philtru
Kis széjnyllés

agy
Gétikus szdjpad
Uvula bifida
Rudimenter ajakhasadék

Gingivo-buccalis
frenulumok

Szabily

vissza” névi
Nagy széinyilis

Sw ocwooo-w
Sa MRwasww
3N Moaswmow

SN

42w cumoma anNwansna wanBBy puwuwsae

©© W couwo®ro MNoowaO-= aocoo
OO © ©CONONO N=0-000+ -cowmh -COamoa
== © CcmwoN= MNNNOCO=ao waao
OO 4 COWOWO -4000000O0 O0OOWAW aaapaocwm
©0 4 cowoNO wasscoco- acon

Egyetlen flexiés reds
az 5. ujjon

Kisujjon 3 v. 4 flexiés
reds*

Ldb

2. és 3. libujj részleges
syndakeylidja

Tig rés az 1./2. libujj keze

Széles dregujj
Kicsiny hallux
Hypoplasigs ksrmak
Kiugré sarok

Nagy hallux*
Hosszanti talpreds

“Mellkas, térzs

Révid sternum
Jérulékos emlbimbé
Tavol w5 mamillsk
Kéldskséry
Ligyéksérv
Rectus-diastasis
Sacralis vak fistula
Bér N
Haemangioma
Naevus pigmentosus
Feltdn&en sok naevus

pigm.*
Café-au-hait foltok
Fels8 ‘scrotalis reds

~ © w®=o
ino
© o w~eoo

@W=Nooouo

“NO No <“o-=0cco0o0 aoNCOOCao

wWhO we -o-=0c0O0- wowooono

Osszesen:
Minor anomalia/személy

g | Pww ow wonocoow w=ocococowo

&|PMe o ocooccoco-s wo-=ococoao
g|wee N= oco-aco-2 womooowo

N
S|vew s wow-ocoa

Konkluzié:
minor anomaliak nagyobb szamu
jelenléte gyermekkori tumoros
esetekben a megzavart
organogenezis indikatora lehet

Az egyedfejlédésben szevepet jitszé géncsalidok a malignus & :
Gén Kromoszéma Fejlodési Malignitas

rendellenesség

PAX3 2435 Waardenburg sy- Alveolaris

thabdomyoscarcoma
KIT 4q12 Picbaldism Hizscjtes leukémia
PTC 9922 Gorlin sy Lscjtes rik
RET 10q11 Hirschprung-betegség | MEN2AMEN2B,

Pajzsmirigyrik
WT1 11p13 Denys-Drash sy Wilms tumor

(Forras: Mucller RF. Young ID: Emery's Elements of medical gencties 10” Ed. Churchill-
Livingstone Edinburgh-London)




Beckwith-Wiedemann szindréma, savi
szfingomielinaz hiany és genomikus

imprinting:

Klinikai esettanulmanytél a
kromoszématérképezésig.

BWS, diagn: Exomphalos, macroglossia, gigantism *

*ELLIOTT & MAHER kritériumai alapjan
J. Med. Genet’94; 31:560

ASM aktivitas bor fobroblastokban:
48 nmol/mg protein/ hr ({)

PATHOLOGY ONCOLOGY RESEARCH Vol 6, No 4, 2000
10,1053 paor. 20000288 available anline at hitp:/fwww idealibrary.com on IDEAL]

CASE REPORT

Acid Sphingomyelinase Deficiency in Beckwith -
‘Wiedemann Syndrome

Lajos A RETHY*, Rozzlia KALMANCHEY, Valéria KLUJBER, Rozalia KOOS, Gyorgy FEKETE

2™ Department of Paediatrics, Semmelwels University, Budapest
* Present workplace: Bethesda Children’s Hospital of the Hungarian Reformed Church, Budapest, Hungary

We report the association of Beckwith-Wiedemann  feeding problems, a failure (o thrive and muscle-
syndrome (BWS) and a residual acid sphingomyeli-  hypotony, partially resembled the ASM-deficient
nase (ASM) activity of about 35% in a 23 months  forms of Niemann-Pick disease (NPD). Morpholog-
old Hungarian boy. Besides the classical triad of  ical analysis of the bone-marrow cells gave normal

gl and some results. There was no chromosomal alteration
other BWS-related features: poly found by ping of the patient’s
(known from the praenatal history), p BWS. ‘genes as well as the

phy, cranlofacial dysmorphy, a rild mental retar. human ASM gene (SMPDI) are all located at 11p15.
dation, bilaterally undescended testes, cardiac  DNA-studies by region specific markers as well as
anomalies and a terminally developed, fatal embry-  mutational analysis for the most common NPD-
onal rhabdomyosarcoma were present in the mutations are planned in the future. This is the first
patient. The decreased activity of the ASM was  report on the simultaneous occurrence of BWS and
measured in the patient’s skin fbroblasts. This ASM-deficiency. (Pathology Oncology Research Vol
result, with hepatomegaly, mental retardation, 6, No 4, 205287, 2000)

Keywords: Beckwith-Wiedemann syndrome, acidic sphingomyelinase deficiency, embryonal rhabdomyosarcoma,

occurrence

BWS és ASM- genetikai hattér

« BWS:11p15.5: “Imprinting in clusters”

- (REIK & MAHER:Trends Genet,’97;13:330),
* imprinting : expresszié az allél szll6i eredetétdl
flgg.

* ASM-gén(SMPD1)-kozel! 11p15.1-11p15.4.

- (DA VEIGA PEREIRA : Genomics. '91,
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Kérdés:
SMPD- szintén imprinting szabalyozas alatt,
a 11p15 régioban?

Imprinted genes have few and small introns!
L. D. Hurst, G. McVean, T. Moore,
Nature Genetics, 1996




Table 1. Comparison of some characteristics* of SMPD1** with

other genes™:

SMPD1

Averages for
imprinted genes
&

Averages for
the control set

Total intron size: 2105
Total exon size: 2342
Average intron size: 421

Number of introns/kb 1

9282 (+£7279)
3297 (+1083)
729 (+220)
1,92 (x0,52)

23230 (+3552)
2816 (£232)
2396 (+303)

3,99 (+0,25)

Total intron

Size/Total exon size: 0.8988

1,37 (£0,66) 7,64 (+0,88)

“Hurst LD et al.”  Nat Gen 1996

#Derived from the data of Schuchman EH et al”

McGrawHill 1995

*Imprinted genes have few and small introns!
L. D. Hurst, G. McVean, T. Moore, Nat Genet, 12,1996

SMPD1:

Kisszamu, révid intron

Egyéb jellemzéi:

Alu 1 repeat (2. intronban),

GC gazdag szabalyozé régio,
alternativ splicing ( Schuchman, 1995)

Konkluzié:

Mindezek ,,imprinted” génekre jellemzé6
tulajdonsagok.

Growth Regulation, Acid

Sphingomyelinase Gene

and Genomic Imprinting: Lessons from an Experiment of Nature

Lajos A RETHY*

Independent Research Group for Genetics -and Immunology, Budapest
“Present workplace: Bethesda Children’s Hospital of the Hungarian Reformed Church, Budapest, Hungary

ity and an overgrowih disorder, Beckw(th Wiede-

mann Synd (BWS) with hemihyp

been described at a 23 months old bo

case report (Réthy et al, in this issue). ASM catalyses

the production of ceramide, a key molecule of apop-

tosis, frmn ﬂphmgnmye]m Based on these data it is
e

has

ST 153
issunrblancs tHeamts “apoptotic effects of BWS-
related growth-promoters, like IGF-II, under normal
circumstances. Recent literary data support this view.
ASM deficient lymphoblasts derived from patients
with Niemann-Pick disease (NPD) fail to undergo
apoptosis in response to external signals and Fas
cross-linking. BWS-related genes are considered to
be regulated by genomic imprinting. Therefore the
author comparéd some characteristics of both SMPD1
and imprinted genes. The analyzed features of

BMPD1 gene (few and small introns, Alu 1 repeat
lement, GC-rich regulatory region, alternative splic-
ng) are characteristic to imprinted genes. Hemihy-
pertrophy, mentioned in the referred BWS-case, is
Histinctive to the involvement of the maternal allele
f the second BWS chromosomal region (BWSCR2)
at p he gene has been Tocalized jus|
distal m khe BO05 breakpoint of BWSCR2. Further-
more, in BWS-associated tumors, the loss of het-
erozygosity (LOH) found on 11p15 was always
maternal. Thus, in the case referred to with ASM
deficiency the maternal allele has certainly been
effected. These conclusions are in accordance with
the , cluster-model of imprinting” as well as with the
conflict_theory of imprinting. Taken together, the

gest that SMPD1, most likely at 11p15.4, is an
imprinied, maternally expressed, BWS- and apopto-
s d growth suppressor gene. Further studies

are necessary To prove This TPathologs
Oncology Research Vol 6, No 4, s 300, 2000)

Keywords: acid sphingomyelinase, ceramide, Beckwith-Wiedemann Syndrome, growth regulation, apoptosis, conflict

theory, imprinting in clusters

gazolas, 2006

Imprinting at the SMPDT Locus: Implications for Acid Sphingomyelinase—

Deficient Niemann-Pick Disease

Calogera M. Simonaro,” Jae-Ho Park” Firat Fliyahu, Nataly Shtraizent,
Margaret M. McGovern, and Fdward H. Schuchman

Diepariment of Human Genetics, Mount Sinai Schaol of Madicin, New York

Acid sphingomyelinase (ASM) is the lipid hydrolase that is deficient in types A and B Niemana-Pick disease (NPD).
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Acid sphingomyelinase {ASM) i the lipid hydrolase tha
is defcient n types A and B Nicmann-Pick discase (NFD]
(MIMs 257200 and 607616, respectively). Tndividuals
with this disorder inherit two mutations in the SMPD1
gene (MIM 607608), which is located on the short am.
ofshromosome 1 witin a cistr of mprinto s
(fie. 1) The clnical presentation of ASM-deficient NPD
i psabon i e gy ok Lot
enzymatic acivity expressed in various tissues from the
individual matant allle.*Severe mutations ead 1o ype
n infantile form of the discase that follows a
ud sapid neucodgeneratve coure, ding o

i

dearh before age 4 years. Type 5 NPD, on the other
hand, is a very heterogencous disorder that may present
in early childhood or adulthood, affects multiple organ

which is an unusual finding for an aurosomal recessive
disorder soch as his.

2000, a patient with Beckwith-Wiedemann syn-
drome (BWS) was described who had ~30% of narmal
ASM activity in cultured skin fibroblasts.* This 23-mo
old child had a normal karyotype, which suggestcd uni-
parental disomy of paternal chromosome 11p1
disomic events are responsible for ~20% of all BWS

* An accompanying article from the same group
suggested that the SMPDT gene might be imprinted, on
the basis of the reduced ASM activiry in this patient, the
possibility of chromosome 11p13 uniparental disomy,
and the fact that the SMPD! e hd strucrural fearures
common to orher imprinted gencs.
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for ASM-deficient NPD) have features of the disease,  tient 1 was a 22-year-old white man who had presented

Received Deceme 5, 2005:accepted fo publication Eebeuary 20, 2006; clctzoically publshed March 13, 2006
Addes fo cortspondence and reprns: Di. Edward H. Schuchman, Deparmeat of Huran Gencrcs, Box 1498, Moune ina School of
( NY 10025, -l edvard schuchman@msam o

o o o TR S e

waibg o The American Jouenalof Human Generics Volieme 78 May 2006 865

OMIM-SMPD1, imprinting

TImprinting

The basis of the variability between type A and type B NPD is poorly understood and does not always correlate with the individual

SMPDI1 mutations. In addit carrier M-

INPD have features of the disease (Lee et al,, 2003), which is

an unusual finding for an autosomal recessive disorder such as this. Rethy et al. (2000) described a patient with Beckwith-Wiedemann
syndrome (BWS; 130650) who had approximately 30% of normal ASM activity in cultured skin fibroblasts. This 23-month-old child
had a normal karyotype, which suggested uniparental disomy of paternal chromosome 11p15. Rathy et al. (2000) suggasted that the

SMPD1 gene might be imprinted, on the basis of the reduced ASM activity in this patient, the possibility of 11p15 uniparental disomy,
and the fact that the SMPD1 gene has structural features common to other imprinted genes (Rethy, 2000). To assess imprinting at the
SMPDI1 locus, Simonaro et al. (2006) studied several heteroallelic patients with ASM-deficient NPD. They demonstrated that the
SMPD1 gene s paternally imprinted and that differential expression of the mutant alleles in patients with ASM-deficient NPD and in

carriers influences the disease phenotype. Comparison of the results of genomic sequencing versus RT-PCR sequencing for several

patients with NPD revealed preferential expression of 1 mutant allele. Further analysis of one family showed that the expressed allele
was maternally inherited and that the distinct clinical presentations of the individual patients were correlated with the amount of

resiclual ASM activity expressed from the maternal mutation. Treatment of NPD cell lines with 5-aza-2-prime-deoxycytidine enhanced

the expression of the paternal SMPD1 allele, and bisulfite

within the SMPD1

promoter were methylated.

identified which CpG.

Simonaro et al. (2006) identified a carrier individual who had approximately 15% of normal ASM activity and clinical features of

M-deficient NPD. DN;
preferentially exprassed,

confirmed that

Animal Model

carried a single SMPD1 mutation and that this mutant allele was

Complete sequencing of the Smpdl gene in 2 mouse models of Niemann-Pick disease by Horinouchi et al. (1993) revealed no

mutation, indicating that these are not maodels of either type A or type B Niemann-Pick disease. One of the models, spm/spm, was
thought to be a model of type C Niemann-Pick disease (257220) and the other may be a model for either type C or type D (se2

257220).
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«alapjan sikeriilt pontositani, a 11-es kromoszéma addigi legpontosabb
térképén.

11p15.4. 1998, 11-es kromoszoma térképezési konferencia
*Gaudray...Réthy... etal, Citogenet Cell Genet 1999
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Ceramidok és bakterialis
megfelel6juk, az LPS-

jelatvivé lipidek

Ceramid és LPS/Lipid A rész

° GleN-lI GloN-|
] ‘3
_R—0- OH o o
OH oH,
I R
o N o3 N 1y P on 3 N
o o o 4 o
0. OH OH
o
LPS (lpid A portion) Ceramide

Fig. 1. Structural comparison of ceramide and lipopolysaccharide (LPS). LPS comprises two acylated, phosphorylated, glucosamine

Does endotoxin stimulate cells by mimicking

ceramide?
Samuel D. Wright and Richard N. Kolesnick

Recent studies indicate that tumor necrosis factor (TNF) and interleukin 1

(IL-1) stimulate cells via the intracellular messenger ceramide. Bacterial

endotoxin (lipopolysaccharide; LPS) shows strong structural and func-

tional resemblance to ceramide. Here, Samuel Wright and Richard

Kolesnick review data suggesting that LPS may provoke cellular responses
by mimicking the action of ceramide.

Bacterial lipopolysaccharide (LPS} is the only lipid present
on the outer leaflet of the outer membrane of Gram-
negative bacteria. While it is an essential structural com-
ponent for bacteria, it is also perceived as a ‘call to arms”
for mammalian cells. Nearly all eukaryotic cells exhibit a
change in shape, metabolism or gene expression upon
exposure to picogram/ml concentrations of LPS. These
changes result in inflammation, a process that brings
phagocytic cells to infectious foci. While localized in-

is beneficial, the

that participate in responses to LPS, and the functions of
these molecules are briefly reviewed in this article. By
contrast, the intracellular components of responses to LPS
have remained obscure. Here, recent studies are discussed
that suggest LPS is recognized by the same intracellular
molecules that recognize the second messenger ceramide.

Responses of cells to LPS
Purified LPS forms micelles or membranes in aqueous

response caused by LP$ in the bloodstream may be
fatal. The most exaggerated responses to LPS lead to
endotoxic shock, a morbid condition that claims more
than 100000 lives annually in the United States alone’.

Responses to LPS have been intensely studied for
several decades because of their clinical importance.
Recent work has identified key extracellular molecules

Addition of microgram/ml concentrations
of these micelles in buffered saline causes stimulation
of a wide variety of cells, suggesting that LPS can di-
rectly stimulate cellular responscs. However, these ob-
servations are difficult to reconcile with the finding that
cells respond to picogram/ml concentrations of LPS in
medium containing serum. Recent work has defined two
soluble serum molecules, CD14 and lipopolysaccharide-

© 1995, Biscvier Sience Lid

Immunology Today 297 Vol. 16 No. 6 1995
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Fig. 2. Preferred conformations of (a) ceramide (green) and (b) the acylated glucosamine I (GIcN-1) sructures of lipopolysaccharide
(LPS) (yellow). These two structures are ovra in ¢, and he overly i rtsted sbousthe ong assin (). Th ovrleysshow the
extremely w0 molecules. Ref. 28.




LPS- baktériumkivonatok, biologiai
adjuvansok

Baktériumok immunmodulans hatasa
(Epigenetika itt is...)

BIOLOGIAI EREDETU IMMUNMODULANSOK
VIZSGALATA

Ujsziilottek neonatalis tetanusz elleni biztos védettsége
az anyak komplett (haromszori) immunizalasaval

b IZtos Ith ato L] PROTECTION ACHIEVED BY VARIOUS TETANUS IMMUNISATION
REGIMENS
| Immunisation Protection achieved in:
Immunisation | given during
history pregnancy | No Mother Baby

“Complete” on+ 130 | 130 (100%) | 131(100%)
“Incomplete”t 1 1048 | 786 (75%) 743 (71%)
“Incomplete”t 2 964 | 964 (100%) 966 (100%)
“Unimmunised” 1 1175 | 352(30%) 326 (28%)
“Unimmunised” 2 1190 | 948 (80%) 900 (76%)
“Unimmunised” 2+1 235 | 235 (100%) 200 (100%)

*Titres of 0+05 IU/ml or more found in 110; the other 20 had titres below protection and

were given | “booster”.
+Only 5% had titres of 0-05 IU/ml or more (30 immunised women left hospital before
delivery).

BIOLOGIAI EREDETU IMMUNMODULANSOK
VIZSGALATA- 1.

- Embereknél idéskorban az LPS tartalmi oltéanyag
alkalmazasa szignifikansan javitotta a tetanusz elleni
immunizalas hatasfokat.

- Embereknél a nemi érést kovetéen a nék nyugalmi
tetanusz-ellenanyag-titere alapimmunizalast kovetéen
alacsonyabb a férfiakénal. Emlékezteto oltas hatasara
ez a kiilonbség kiegyenlitddik.

LPS tartalmu oltéanyag alkalmazasakor a férfiak
titervéltozasanak dinamikaja a nékéhez lesz hasonlé, a

kiilonbségek eltiinnek.

BIOLOGIAI EREDETU IMMUNMODULANSOK VIZSGALATA

Az optimélis adjuvancia parabolaegyenlettel jellemezheté elve:

y=ax2+bx+c
az LPS/Lipoid A-ra illetve a génterapias vektorként alkalmazott

liposzémakra is érvényes

3. Optimalis hatésosség:liposzéma+1BDV (tumor) 4. Optimalis hatésosség: Lipid-A-iposzéma+BDV (tumor)

100

8
B

Atagos ikéids (MST) napokban

o 3 B 8

LPS és epigenetika




EPIGENETIC MECHANISMS

HEALTH ENDPOINTS
+ Cancer
* Autoimmune Gisease

* Mental disorders
* Diabotes

. FACTOR

HISTONE TAIL

HISTONE TAIL

DNA accessidie, gene active

Histone modification

The binding of epigenetic factors to histone “tails"
Histones are proteins around which alters the extent to which DNA is wrapped around
DNA can wind for compaction and histones and the availabilty of genes in the DNA
gene regutation. 10 be activated.

Bélflora és immunsejtek
kolcsonhatasa

részben epigenetikai hatasok révén valdsulhat meg.

* baktérium- immunsejt kdlcsénhatasok,

» egyes toll-like receptorok/ TLR4 expresszioja
epigenetikai szabalyozasra utald jeleket mutatnak.

o 1l

» A hasznos probiotikus baktériumok anyagcseréje soran
termel6d6 rovid-szénlancu zsirsavak es szarmazékaik
(kiilonésen a vajsav )

» szintén képes epigenetikai médositasokra, tehat
egyfajta genetikai ,programozasra” a mucosalis
immunsejtekben

Pattern Recognition Receptors- I.
The Toll-like receptor (TLR) family

PAMP: Pathogen-
Associated Molecular

Patterns Lipopeptides
Zymosan

FIG 1. Ten distinct TLRs exist m human suhjecu. recognlzlng
many PAMPs. TLRs can as
their ligand specificity.

Fiset PO, JACI 2005 Aug
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Senet Meobes. 2012 i1, 521915.

Regulation of TLR4. p38 MAPkinase, IKB and miRNAs by inactivated strains of lactobacilli in human

dendritic cells.
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Abstract
Strain specifc properties of probistics in providing supportive heath effects in the immune system and the tract have been widely
investigated in vvo and in vitro. However, the underlying responsible mechanism is poorly described. By unravelling the probiotic-induced responses in Recent activity
a complex network of interacting signaling pathways, we investigated the effect of heat-nactivated Lactobatcilus thamnosus GG (LGG) and
Lactobacillus delbrueckii subsp. bulgaricus (L del) on the expression of TLRA and signalling factors such as p38 MAPK and I7B at transcription level
in human monocyte-derived dendric cells (OCs). Our findings demonstrated that even inactvated probiotic strains can affect TLRA expressionina £ Regulation of TLR4, 38 Mé
dowm-regulstory direction ss with kpopolysaccharides afier 12 hours, LGG significantly dowrsregulaied exprassion of 538 while 17B sxpression wes and miRNAS by inactivated
significantly reduced in L del-treated DCs. Moreover, we found these Lactobacilus strains could even madiy the immune response at post- Working wih Filters - My N
transciptional level by mocifying miRNAS expression. Based on our results LGG induced a significant downrequlatory effect on miR-148a expression
which s knovn 2s @ novol e negate regulto of immune responss targeting NFB. On he ahr hand, mi155 was up-egulaied by LGG whichis
consistent with down-tegulation of 38 and in LGG-treated DCs. These findings provids genetic and epigenetic explanations fo the responsible
underlying mechanisms by which probiotcs influence immune response by targeting DCs.
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Ref 2: Probiotikum, vajsav-e n.hatasok

HYPOTHESIS Open Access

Epigenome targeting by probiotic metabolites

Paul V Licciardi'”, Sook-San Wong', Mimi LK Tang"%*', Tom C Karagiannis***

Abstract

Background: The intestinal microbiota plays an important role in immune development and homeostasis. A
disturbed microbiota during early infancy is associated with an increased risk of developing inflammatory and
allergic diseases later in life. The mechanisms underlying these effects are poorly understood but are likely to
involve alterations in microbial production of fermentation-derived metabolites, which have potent immune
modulating properties and are required for maintenance of healthy mucosal immune responses. Probiotics are
beneficial bacteria that have the capacity to alter the composition of bacterial species in the intestine that can in
tumn influence the production of fermentation-derived metabolites. Principal among these metabolites are the
short-chain fatty acids butyrate and acetate that have potent anti-inflammatory activities important in regulating
immune function at the intestinal mucosal surface. Therefore strategies aimed at restoring the microbiota profile
may be effective in the prevention or treatment of allergic and inflammatory diseases.
Presentation of the hypothesis: Probiotic bacteria have diverse effects including altering microbiota composition,
regulating epithelial cell barrier function and modulating of immune responses. The precise molecular mechanisms
mediating these probiotic effects are not well understood. Short-chain fatty acids such as butyrate are a class of
histone deacetylase inhibitors important in the epigenetic control of host cell responses. It is hypothesized that the
biological function of probiotics may be a result of epigenetic modifications that may explain the wide range of
effects observed. Studies delineating the effects of probiotics on short-chain fatty acid production and the
epigenetic actions of short-chain fatty acids will assist in understanding the association between microbiota and
allergic or autoimmune disorders.
Testing the hypothesis: We propose that treatment with specific probiotic bacteria under in vivo conditions
would offer the ideal conditions to examine the microbiological, immunological and epigenetic mechanisms of
action. Advances in epigenetic technology now allow investigators to better understand the complex biological
propertes of piobwon(s and their metabolites.

the i the precise mechanisms of probiotic action will lead to more
specific and efﬂ(aclous therapeutic strategies in the prevention or treatment of chronic inflammatory conditions.

Allergiaprevencio,

Vizsgalatok probiotikumokkal
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Probiotics in preghant women to prevent allergic disease:

a randomized, double-blind trial
CK. Dotterud, O. Storrg, R. Johnsen and T. @ien

Department of Public Health and General Practice, Norwegian University of Science and Technalogy, N-7489 Trndheim, Norway

Christion Krikoe Dotteral
E-mail: dotterad@stal tnsm

Summary

Background Previous reports have suggested that certain probiotics given to mothers
and children at risk of atopy halves the incidence of awopic dermatitis (AD) at
2 years of age.

Objectives To examine if probiotics given to pregnant women in a nomselected

30 Mey 2010 population could prevent atopic sensitization or allergic diseases during the

child’s first 2 years.

Methods In a randomized, double-blind rial of children from a nonselected mater.

sthma, atopic dermatitis, pecdictris, preeaton,  nal population (ClinicalTrials.gov identifier: NCT00159523), women received
et probiotic milk or placebo from 36 weeks of gestation to 3 months postmatally

during breastfeeding. The probiotic milk contained Lactobacillus rhamnosus GG, L. aci
e s somrd d6philus La-5 and Bidobacterium animalis subsp. lactis Bb-12. Children with an itchy

DO 10.1111/1.1365-2133 2010.09889 x

ors deckre that shey  Tash for more than 4 weeks were assessed for AD. At 2 years of age, all children
were assessed for atopic sensitization, AD, asthma and allergic rhinoconjunctivitis.
The intention-to-treat (ITT) analysi multiple imputations.

Results Four hundred and fifteen pre ere computer randomized. Al
2 years, 138 and 140 children in the probiotic and the placebo groups, respec
tively, were assessed. In the ITT analysis, the odds ratio (OR) for the cumulative
incidence of AD was 0-51 in the probiotic group compared with the placebo
[95% confidence interval (CI) 0-30-0-87; P = 0:013]. There were no significant
effects on asthma (OR 0-68, 95% CI 0-26-1-80; P = 0437) or atopic sensitiza-
don (OR 1'52, 95% CI 0-74-3'14; P = 0-254).

Caonclusions Probiotics given to nonselected mothers reduced the cumulative

incidence of AD, but had no effect on alopic sensitization.

El6zmények -II.

* Primer allergia- prevencio:
« Szoptatas- mint legfébb primer allergia-megel6z6 tényezé mellett
« Varandés -és szoptaté kismamak probiotikum fogyasztasa-
tovabbi kockazatcsokkento tényezd
— (Dotterud, Br J Dermatol 2010).

» Kérdés: Lehet-e ebben szerepe a anyatej antioxidans
kapacitasa elényos valtozasanak?

- Hattér:
< Allergias eredetl gyulladasos betegségekben leirtéak az oxidativ
stressz korélettani hatasat (ekcéma: Omata, Life Sci 2001,

« asztma: Novak Z, Németh |, Gyurkovits K et al Clin Chim Acta. 1991
Fabian, Poloskey, Késa, Elmadfa, Réthy: J Asthma 2011)

Jaurnal of Asthma, Early Online, 1=7. 2011
Copyright® 201 Tneems Hosthewe USA. o
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Activities of Antioxidant Enzymes in Relation to Oxidative and
Nitrosative Challenges in Childhood Asthma

ELISABETH FABIAN, PH.D.. PETER POLOSKEY, M.D." Lajos KOsa, M.D., PH.D.” IBRAHIM ELMADFA,
]

PH.D.! AND LAJOS ATTILA RETHY, M.D., PH.D."

*Depariment of Nutritional Sciences, Universiy of Vienna, Vienna, Austria
*Svdbhegy National Institute for Pediatrics, Budapes, Hungary
“National Instirute for Child Health, Budapest, Hungary.

Background. This stud it st

oxidaiive stress in childten suffering frem atopic sthm, Medhods. A total of 35 asthmatic (AG) and 21 bealthy chikien (OG) paricited in

this study. The e NIOX test system. The activities of the erythrocyte antioxidant

saznoessupecuide diaauuse (SOD), caalase (CAT) s et pereiduse (GSH-b, aod the ol oot capoiy (TAC) were
A fevels

Resulrs, Compaied to bealthy wnlrou asthatic children exhaled o ﬁgmﬁcmuy (p < 001) highes mean volume of P, had ﬂgnmmny
seduced plasma IAC (p = 005 levels of MDA (p < .00L) and IL-6 (p = 0123 50D (p = .027).
CAT (p = 001, and GSH pw 005) were significantly less active in the asthnn greup and significantly negatively associated with Fes
(SOD/Fesa: p = 017: CAT/Fese: p = 008: GSH-Px/Fege: p = M01; the onidative siress marker MDA showed such correlations in bot
investigated groups (SOD/MDA; AG: p = 001, CG: p = 381; CAT/MDA: AG: p = 003, CG: p = .020; GSH-Bx/MDA: AG: p = 006,
€G: p = 011, Furthermore. there was a sigaificant p < L) pesitive correlatica between MDA/Fe.., and MDA IL-6 ctsecved i both
groups. Conclasions. These sesuls indicate that inflamumetion f the brenshial trse, reflected by insreased NO formation in. he airways and
enanced systemic mldahve s is el toanslierion of kot enzyme aciiisincikibiood sstma. Mulnting the iy of

effects on pi ¥
cftanition s otave sves i

Keywords  asthua Fipid peroidati

Modszerek, I.

Vizsgalati csoport:
Csaladilag magas allergiakockazattal sziletendd
kisbabat var6 50 kismama

26 édesanya, atl. 29 (24-35) év, probiotikum
kezelésben részesiilt az utols6 4 terhességi héttdl a
szoptatas 4. hénapja végéig, napi 1 adagolokanal (1
gr) probiotikum

Kontroll csoport: 24 kismama atl. 28 (22-36)év,
ugyanilyen csaladi kritériumok alapjan random
kivalasztva, probiotikus kezelés nélkl.

Kizaro okok: gyogyszerszedés, kisér6 betegseég, laz

Alkalmazott probiotikum:

Osszetétel:

Baktérium kultiura keverék 0,027 g 1,0 x 10° cfulg
Bifidobacterium longum BB536: 36,0%,
Bifidobacterium breve M16V: 36,0% ,
Bifidobacterium lactis BB-12: 13,6% ,

Lactobacillus rhamnosus GG: 8,2%

Streptococcus thermophilus TH4: 5,4%




Modszerek |l.

Anyatejminta (15 ml) vétel id6pontja:
— A szoptatas elsé honapja utan.
— Tarolas: -80°C, vizsgalatig

Anyatejben mért paraméterek:
+ az oxidativ stressz-markerek :
— TAC (teljes antioxidans kapacitas)
— AOPP (advanced oxidation protein products) o, ¢ ressz
— MDA (Malondialdehid /lipidperox.termék indikatorok
* Immunoldgiai paraméterek:
— szekretoros IgA,
— lizozim,
— R-defenzin 2
automata analizatorral és ELISA mddszerrel mérve.

Oxidativ stressz-indikatorok

AOPPs (advanced

SR ) MDA (Malondialdehyde)
oxidation protein

products) umol/L
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Lizozim:

* Lizozimmal dusitott tej- kisérleti
malacokban:

* A Treg aktivitdssal (immuntolerancia!)
Oszefiigg6 citokin-mintazat lesz jellemzé
(TGFbeta)

+ Bifidusflora kialakulasat elésegiti
(clostridiumokkal szemben)

— Cooper CA, Transgen Res 2011,
— Maga E,Applied Envir. Micorobiol 2012

Human 2-Beta defenzin

* Bactericid hatas mellett immunmodulans

» T-reg kapcsolt IL-10 hatast fokoz, TNF alfa hatast
csOkkent

» IBD- kezelés? (biol terapia részeként)
* 2012 dec- dan kezelési patent

» Tumorgenesis elleni hatas Jin-Jang/,
Weinberg: Frontiers in Immunology 2012

» Hipotézis: szerep neuroblastoma és embrional tumorok
elleni védelemben?

» Anyatej-Gssejtek modulalasa?




Regulalé T sejtek az allergias (és mas)
gyulladasos immunvalasz ellenében...
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Figure 1 Cytokines imbalance between effector and T regulatory cells in IBD.

Kovetkeztetés:

* A kismamak atopia-prevencios célu probiotikum-
fogyasztasa jelen vizsgalatunk soran

 az elbzetes vizsgalataink alapjan mar ismert,
oxidativ stressz csokkent6 hatas nagyobb
esetszamon torténé megerositése mellett

» Osszefliggést mutatott az anyatej egyes bioaktiv
alkotéelemeinek el6ny0ds valtozasaval is

* (selgA, lizozim, beta-2 defenzin)

* Mindez a probiotikumok atopia-prevencios
hatdsanak eddig nem ismert hatterére utalhat.

A LEGFONTOSABB EREDMENYEK, EREDETI MEGALLAPITASOK OSSZEFOGLALASA.
Haza és 0zi Osszel ita is az els6k kozott vizsgaltuk nagy populacion a megzavart organogenezis
indikatoranak tartott minor anomaliak eldfordulasi gyakorisagat egészséges és malignus betegségben szenvedd gyermekeknél.

yek felvetik annak hogy az szerepet Jatszo genek és fehérjetermékeik koros esetben
minor aliak nagyobb szamu ki asa mellett jak a 6dé: is.

Hazankban és 0zi 6sszel ita is az elsck kozott vezettik be egyes immundeficiens allapotokban (CF, egyes
malignus hematoldgiai betegségek) megvaltozott gének molekuléris genetikai vizsgélatat.

Anyak tetanusz elleni aktiv i izélasaval kapcsolatos amu vizsga dmé k kozlése bizonyito erejii volt a
neonatalis tetanusz 6zésé Gségé

Eldontd jellegii vizsgalati eredményeket szolgaltattunk az anyai passziv és az aktiv
melynek a Ok aktiv i izalasaban van donto j

hatasarol,

9y

Els6kent kozoltiik emberen és tengerimalacon végzett aktiv tetani izalasi vizsga alapjan azi
valaszado képesség és az immunologiai memoria életkortol és a nemi hovatartozastol fiiggé sajatsagait, kiilonbségeit.

Els6ként mutattunk ra arra, hogy az LPS/Lipid A az i ogiai éridra és va 6 ké égre gyakorolt hatasanal fogva
képes a kortdl -és nemi hovatartozastol fiiggé “hatra helyzet” kikil é

Elsoként mutattunk ra arra, hogy LPS/Lipid-A fokozza az onkolitikus virusok hatését.

Els6ként terjesztettilk ki az optimalis adjuvancia elvét biologiai eredet |mmunmudu|ansok mellen a genteraplas

vektorként is alkalmazott liposzoméakra, amelynek a génterapia j aban lehet

A LEGFONTOSABB EREDMENYEK, EREDETI MEGALLAPITASOK OSSZEFOGLALASA II.

Els6k kozott mutattuk ki melanoma sej a tumorok i dszerrel szembeni aktiv vé ését biztositd
“FasL-counterattack” mechanizmus Iétét és az apoptosisban szerepet jatsz6 Fas ,a FasL és Bcl-2 molekulak egyittes
eléfordulasat a HMC sejtvonalon.

.Ezzel kapcsolatban elsékként publikaltuk azt a folvetést, hogy a talélését a neurot ahoz hasonlé médon
egy autocrin loop biztosithatja

Elséként kozoltik, hogy melanoma sejtvonalakon tébbszori passzalassal a FasL expresszié csokkenhet, megsziinhet,

Elsoként kozoltiik a fokozott tumorhaj jaro Beckwith-Wied: 1 szindréma (BWS) és savi szfingomielinaz (ASM)
defektus egyiittes eléfordulasanak esetét.

Mindez segitséget jelentett az ASM gén (SMPD1) helyének pontosabb lokalizalasahoz a 11-es kromoszoma révid karjan.
(11p15.4)

és publikaltuk a gy i tumorokban és az apoptézis szabalyozasaban kiemelkedd jelentdségli emberi
11-es kromoszéma eddig ismert legrészletesebb térképét.

Elsoként vetettem fol annak lehet6ségét, és szolgaltattam adatokat azzal kapcsolatban, hogy az ASM defektusnak a
gatolt apoptozis révén szerepe lehet a BWS és a tarsuld malignus daganatok kialakulésaban és .az apoptézisban
szerepet jatszd ASM gén imprinting szabalyozas alatt allhat.

Az ASM gén imprinting szabalyozésat kdzleményembdl kiindulva tovabbi vizsgalatok 2006-ban igazoltak. Az OMIM
(online Mendelian inherinance in men) 2008 6ta mindkét kozleményt
alapkozleményként referalja a témakérben.

A LEGFONTOSABB EREDMENYEK, EREDETI MEGALLAPITASOK OSSZEFOGLALASA Ill

Elsok kozétt izolaltunk tovabbi genomikai vizsgélkara alkalmas DNS-t egy allergolégiai-epidemiolégiai felmérése 10 éve
Iefa yasztott, archivalt szérumintaikbol. A mintak tovabbi genomikai analizise az allergias asztmara hajlamosito
PRA gén uj haplotipusat (H8) is azonositotta.

Ujabb hazai adatokat szolgaltattunk a gyermekkori asztma , az oxidativ stressz és nitrozativ folyamatok dsszefliggésérs|
nemzetkdzi lapban.

Elsoként publikaltuk, hogy varandos és szoptatd kismamak csecsemékor-specifikus probiotikum-fogyasztasa az anyatej
oxidativ kapacitasat és a regulalo T sejtekre hatd természetes immunfaktorait elénydsen noveli.

Elsoként vetettiik fel, hogy mindennek szerepe lehet a kismamak probiotikum-fogyasztasaval 6sszefiiggésben észlelt,
kedvezo allergia- prevencios hatasnak.

A coelikaia és T1 diabetesz megel6zését szolgald, korszer(i, eurépai (ESPGHAN) ajanlasoknak megfelelé
csecsemdkori glutén bevezetés gyakorlati [épéseit kidolgozo hazai konszenzus ajanlas megszervezésében és
kidolgozasaban vezet szerepet vallaltam.

Afenti, korszer(i primer prevencios elvek széles kor(i megismertetésének keretében szamos szakmai tovabbképzést,
akkreditalt tanfolyamokat szerveztem, 2 szakmai konyvet irtam, publikaltam.

Megirtam a Csecsemé és Gyermekgyogyasz Szakmai Kollégium részére szerzéta Gsszedllitott
lazcsillapitas” korszert, evidenciakon alapuld ajanlés szildi felvilagosito fejezetét.

3y

2013 marciusaban publikaltuk szerzéta alegUjabb, evi an alapuld europai (EAACI), allergia-diagnosztikai
Ajénlast (Ped. Allergy Immunology, 2013 mércius).

Kollaboraciok és kdszénet (idérend és témakor szerint):

Phylaxia-Human, SOTE Il. Gyermekklinika, 1.Elettani Intézet, MTA Allatorvosludoma'nyi Intézet, PTE/- biologiai adjuvansok, LPS,
immunmodulalas (id. Réthy L, Péterfy F., Bathori Gy, Magyar T, Bacskai L, Géresi M, id Kontrohr T, Schuler D, Koés R, Fekete Gy)

Gyér, Gyermekosztaly (Méhes Karoly)

SZBK: Szeged/Budapest 0rszagos Hematoldgiai és Immunolégiai Intézet

genetikai mo ika, (Alféldi L Raské I, Foldi J, Varadi A
University South Florida, Tampa, St. apoptozis, F: Sinkovics J., Good R):
Nizzai Egyetem, 11es Ki 0 (M. 0 érképezése, HUGO-pi bellil)- publikacio) Gaudray P.
MRE-Bethesda az, Budapest, PTE Mikrobiologiai Intézet, Klinikai Kémiai Intézet, Pécs (PhD felkésziilés (Dizseri T és

mtsai, Emo(fy L és mtsai, id. Kellermayer M)
PTE-Gyermekklinika és MTA-PTE Klinika Genetikai Kutatécsoport Bekésy dszténdijas status (Méhes Karoly, Kosztolanyi Gydrgy)-
Vizsgalatok gyogyszerallergiakban- SOTE Borklinika és Kozp. Honvéd Kh Bérgyogyaszati osztaly: Balé M.
Karolinska Institutet Cen!er for Blosclences €s Univ. Helsinki, Department of Medical Genetics, MAKIT, Gyermekosztaly,

Mosdos PTE (genetikai-g ik a allergias a (Publ. Es kényviejezet)-Kere J, LaitinenT, Nagy B, Nékam K,
Zs, Balogh K, inovicz M, Koppany J, Czirjak L.

hazai é ill. szakmai tana a dgia,asztma, pr. prevencié)
(Kosal, Poloskey P, Uhereczky G, Toth G A)




Kollaboraciok és kdszdnet (idérend és témakor szerint):

Bécsi Egyetem, Elettudomanyi Kar, Taplalkozastud. Tanszék: oxidativ stressz, allergiaprevencio
I. Elmadfa, E. Fabian

SZTE AOK Szent-Gyorgyi Albert Klinikai Kozpont Bérgyogyaszati és Allergologiai
Klinika, Fiil-Orr Gégészeti Klinika (EU-FP V1. ,ComplexDis project’- és doktori iskola — publikaciok, eldadasok -
Kemény L.és mtsai, Kadocsa E. és mtsai

DEOEC- lIl. Belklinika és B6rgyogyaszati Klinika: Doktori iskola, eléadd (Szegedi A, Sipka S)

EAACI - ET Committe, Ped. Section-(Paprica-symposiumok, 2013-as gy ¢giai diagnosztikai
modszertani ajanlas) P.Eigenmann, A.Host, A. Muraro és mtsaik

Gyermekgyodgyaszati Szakmai Kollégii anlasok

(l4zcsillapitas/PTEGyermekklinika- Molnar D és mtsai,

coelikaiaprevencios konszenzus: Arato A. Csordas A, Decsi T, Hollo Rozsa, Korponay Szabo I., Odor A, Szabo
LaszI6,Varkonyi A.és masok,

Horvat-német magyar gy ések: Szabo L.

OGYEI- Budapest: allergia-prevencié- ambulancia és kutatas, konyvkiadas: Mészner Zs. Mramuracz E.és a
munkatarsak, Budai J., Cholnoky P. Békefi D. lektoraim,

Koszonet a Hazigazdaknak és a Biralo Bizottsagnak: PTE-ETK, Bodis Jozsef, Sulyok E és mtsaik.

Kiilon koszo Csala és Kozeli
segitségiikért, tamogatasukért!

Koszonet mindenkinek!

Dr. Mészner Zsdfia,
Dr. Mramurécz Eva

. Henter Izabella
* KissEva

Terényi Agnes

Valkéné Kakuk Viktéria

& 1. Elmadfa, Elisabeth Fabian
és sokan masok....

Dr. Szab¢ Laszlo
1 Dudas Marietta




