MASARYKOVA UNIVERZITA

e sl e
.......

Preventivni ZL
2020

RNDr. Petra Borilova Linhartova, Ph.D.




Prednaska 14

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni
* Genetické studie komplexnich chorob

* Kandidatni geny a genové varianty

* Vysledky genetickych studii v kontextu

o zubniho kazu

o parodontitidy

o EARR

o RAS v ceské populaci
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Komplexni choroby

* multifaktorialni, polygenni

* roli hraji interakce rdznych vlivi:
o genetickych,

o epigenetickych,

o behavioralnich,

o psychosocialnich a

o environmentalnich
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~ podilejicich se na vysledném stavu — vzniku, rozvoji a pribeéhu onemocneni
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Komplexni choroby

e pokud choroba ma prokazatelné familidrni vyskyt, musime ocekavat podil genetického
podkladu na jeji manifestaci

» epidemiologickou charakteristikou komplexnich chorob je statisticka kumulace v rodinach

Monogenni Komplexni Nemoci zpisobené zevnimi vlivy
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m geny = dalsi faktory




Komplexni choroby

o fenotyp nevykazuje klasickou mendelistickou dominantni Ci recesivni dédicnost jako
dUsledek zmén v jediném lokusu (tzv. jednolokusovych)

* predisponujici ,geny” zvySuji pravdépodobnost onemocnéni, ale nedeterminuje
jednoznacné jeho pritomnost

o je nutné spoluptsobeni negenetickych faktord (prostredi) = dieta, fyzickd aktivita,
kouteni, .... a interakci gent mezi sebou
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* stoji na vrcholu pomysliné pyramidy slozitosti celé genetiky
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Geneticka ana
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Nalezeni ,variant” v pfislusném genu
|

v
Analyza genovych variant
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Mendelistické nemoci Komplexni nemoci
Diagnostika »Nachylnost” (susceptibility)
5 - Lé&ebnd | Prognosticky Genetické Klinicky vyznam dosud
*% ? intervence indikator | poradenstvi »problematicky”
. &8

\,\




Genetika komplexnich chorob

Podklady pro hledani genetické determinace
e ZvySeny vyskyt v rodinach - FA
e Zvysena incidence u dvojcat : MZ > DZ

* Dédicnost intermediarnich fenotypu
* neuplna dominance (heterozygot je intermediarnim fenotypem)

* mezi nejcasteji pouzivané intermediarni fenotypy patri profily genové exprese
(transkriptom), variabilita v mnozstvi protein( (proteom), metabolitt
(metabolom), atd.
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Cile genetického vyzkumu — komplexni
choroby

» Zlepsit porozuméni patofyziologii uvedenych chorob
* Prispét k diagnostice onemocnéni
* Nalézt parametry rizika progrese nemoci Ci stupné jeji zavaznosti

Nové poznatky by mély napomoci upresnéni diagnostickych a/nebo Iécebnych postupti
(individualizovany pristup k terapii) a k PREVENCI.
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Genetika komplexnich chorob

< : ,
e 1918 R. A. Fisher - polygenni model
N
&

(A) One locus “Aa (B) Two loci
=
= AAbb
5 s
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Genetika komplexnich chorob

* v poloviné 60. let prisel s tzv. prahovym modelem D.S. Falconer ( limitni pocet
recesivnich alel zpUsobi vznik onemocnéni)

|

Distribution of liability in
the general population

Threshold value
of liability

m Affected people

Liability

Distribution of liability in the
sibs of affected people
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Avera?e liability among
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Genetika komplexnich chorob

e soucasny model
» se od téch klasickych v nékolika ohledech dost zasadné lisi

o je jasné, Ze genotypova slozka komplexnich znakt neni tak rozsahl3, jak se
predpokladalo (nezahrnuje stovky, max. desitky gen()

o genotypova slozka neni homogenni ve smyslu rozsahu ucinku jednotlivych genl
(zahrnuje geny jak relativné velkého, tak i malého a stredniho ucinku)

o vzajemny vztah jednotlivych predisponujicich genli neni v Zadném ptipadé
uniformné aditivni

U

vyjadreno multiplikativnim modelem
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Genetika komplexnich chorob

< multiplikativni model (epistaticky)
ID\I: * souhrnny ucinek predisponujicich genu je roven soucinu jejich dil¢ich ucinku
L (interakcni efekty)
= * uvazuje existenci dvou a vice rizikovych lokusu, kdy dispozice k nemoci je zvysena
= pri sou¢asném pusobeni obou Ci vice rizikovych genotypl
<C
>
O Multilocusimultiallele hypothesis
! Genes A B C D E F G H | J K L.
é Alleles ‘ i Polygenes
- : /
< a g
2 |:] § Oligogenes
W - /
\ Major genes
Alleles /
G A B C D. 2l
Commaon disaa:;:zmmnn variant hypothesis As=1.1 =t \l‘=7'5

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC138948/



Genetika komplexnich chorob

* ma vzdy statisticky charakter

—> zdédéni jednotlivé patologické alely neni ani nezbytné, ani dostatecné pro
manifestaci komplexniho fenotypu

Genetickeé faktory

Fenotyp Zevni faktory

» dosud se nepodafilo charakterizovat zadnou komplexni polygenni chorobu ve
formé uplného souboru ,,patologickych” alel a jejich interakci (navzajem a se
zevnimi faktory)
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Genetika komplexnich chorob

Faze studia:

* formulace hypotézy
 selekce kandidatnich genl

o s intermediarnim fenotypem
o s klinickou manifestaci nemoci
o s klinickou zavaznosti nemoci

o s odpovidavosti nemoci na lécbu
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Genetika komplexnich chorob

Na zakladé hypotéz

Hledani kandidatnich genu

v

] |

Celogenomovy screening

Bez hypotéz
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Kandidatni geny

r s

Medifikovano dle
Wills-Karp M and Ewart SL
Nature Review 2004



Genetika komplexnich chorob

Effect size

High

Intermediate
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. Rarevariants f*i*ﬂ @@@M
~ with small effects: ] @ @@
~ hard to identify iy i‘f i
g vl o —
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http://www.intechopen.com/books/type-1-diabetes-pathogenesis-genetics-and-
immunotherapy/genetics-of-type-1-diabetes
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Asociacni studie

 studie pripadu a kontrol (case — control studies)

e srovnavani frekvenci alel studovaného genu mezi dvéma skupinami nepribuznych
osob ze stejné populace (zamezeni tzv. stratifikace)

* u metod retrospektivnich se vyvinula dand nemoc a aZ poté se zjistuje, zda
postizena osoba byla nebo nebyla vystavena sledovanému rizikovému faktoru
(napfriklad pritomnost urcité formy genu)

* nutné definovat kritérium, podle kterého se subjekty rozdéli do skupin (napr. dle
klinického vysetreni)

e charakteristika skupin — srovnatelnost (napf. vék, pohlavi nebo rasa)= strukturalni
vyvazovani pripadu a kontrol (matching)

 pomeér sanci (OR, odds ratio)



Asociacni studie

a Case—control
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http://www.nature.com/nrg/journal/v10/n12/box/nrg2670_BX3.html




Genetika komplexnich chorob

* v klinické praxi Casto kolisa nazor na vysledky genetickych studii
o neoduvodnéné oCekavani nalezeni genl velkého Ucinku

o velka skepse k existenci genetického podkladu u nemoci, které jsou v populaci Casté (>1 %)
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Polymorfizmy

* vregulacnich oblastech, intronech i exonech

e dUsledkem mUze byt:

o zmena AA

o ukonceni translace, a tim padem zkraceni polypeptidu (Casto dochazi k rychlé degradaci)

o vliv na sestrih, transkripci nebo stabilitu mRNA

e cca 7 miliont znamych lidskych SNPs v dbSNP databazi
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. * HapMap projekt — bézné SNPs s MAF>5 %, populacni rozdily

* Haploview — k vizualizaci LD struktury dané oblasti genu
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Polymorfizmy Candidate genes  GAS

Follow-up GWAS
7 . 7 7 7 v/ \4 T M
e Sériové testovani —mensiho poctu SNPs u mnoha LightTyper

Pyrosequencing

subjektu —

SNPs | 1-10

* Paralelni testovani - az milionu SNPs u kazdého [ 12500

(in batches)

384-1536 500,000-900,000

subjektu najednou

SNaPshot llumina GoldenGate  Affymetrix 5.0, 6.0
* Cena za SNP: sériove > pa ra|e|n| SNPlex Custom SNP chips lllumina 610 quad, 1M duo

Sequenom MassARRAY http: //www cshlpress org/pdf/sample/GCHD16.pdf

.............

Pathophysiologies < Dlseases

,..

Nové smeéry (tzv. high-throughput techniky)

 multiplexing (uréeni velkého mnozZstvi markertu v

Genémi \ J\ l' gic
jedind reakci) nebo DNA pooling (zjisténi alelické e/ | ~
frekvence pri smiseni DNA vzorkUl vice jedincu) dsor (W e

1| * DNA microarrays, SnaPshot, NGS, MS a dalsi g
(Mo KEGG
Reactorme

G
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arge Qrg} Hoo(ﬁ do10. 1371/journal.pchi.100425¢



https://doi.org/10.1371/journal.pcbi.1004259

Genetika
a oralni zdravi

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni
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Etiopatogeneze zubniho kazu

dieta a
chutové
preference
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L protektivni rizikove
% faktory faktory
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8 oralni hygiena kariogenni bakterie
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oz remineralizace
f}% fluoridy
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slina a jeji poruchy
komponenty imunitniho systému
- >

nachylnost hostitele

k zubnimu kazu

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Kandidatni geny pro zubni kaz

ENAM
KLK4

- v TUFT
5 “a ALOX

i i AMELX
= A DLX3
g BMP2

MMPs
SPP1

LTF
VDR
ACE
DEF
PRPs
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TASR
GLUT

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Genetickeé asociacni studie - zubni kaz

e LTF = bakteriostaticky protein nespecifické imunitni odpovéedi
o déti 13-15 let s/bez zubniho kazu

* SNPvVLTFgenu-NS o
Original Paper

Caries Research

Caries Res 2014;48:39-44 Received: January 15,2013

) Accepted after revision: April 25,2013
DOI: 10.1159/000351689 Published online: November 6, 2013

Lack of Association between
Lactotransferrin Polymorphism
and Dental Caries
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M. Volckova? P.Borilova Linhartova® T.Trefna¢ J.Vlazny¢ K.Musilova?
M. Kukletova® L.Kukla® L.Izakovicova Holla*®

2Clinic of Stomatology, St. Anne's Faculty Hospital and Faculty of Medicine, Masaryk University, "Department of
Pathophysiology, Faculty of Medicine, Masaryk University, “Faculty of Medicine, Masaryk University, and
dDepartment of Social Medicine and Health Care Administration, Faculty of Medicine, Masaryk University,

Bmo, Czech Republic

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Genetickeé asociacni studie - zubni kaz

* VDR = nuklearni receptor
o déti 13-15 let s/bez zubniho kazu
* SNP VDR Tagl v LTF genu - NS

Short Communication
Caries Res 2017;51:7-11 Received: September 1,2016
DOI: 10.1159/000452635 Accepted after revision: October 17, 2016

Published online: November 26, 2016

Vitamin D Receptor Tagl Gene

Polymorphism and Dental Caries in
Czech Children
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Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Genetickeé asociacni studie - zubni kaz

* ACE =enzym
o déti 13-15 let s/bez zubniho kazu a déti 2-6 let se zubnim kazem v docasné dentici
* |/D polymorfizmus v ACE genu — NS v docasné dentici, ale ve stalé DD genotyp rizikovy pro zubni kaz (i
zavaznost) Original Paper
cam m Caries Res 2016;50:89-96 Received: September 18, 2015
DOI: 10.1159/000443534 ACRpRRCE D aoabie T, 01

Published online: February 27, 2016

ACE Insertion/Deletion Polymorphism
Associated with Caries in Permanent but
Not Primary Dentition in Czech Children
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Petra Borilova Linhartova®® Jakub Kastovsky®>® Michaela Bartosova®¢
Kristina Musilova® Lenka Zackova® Martina Kukletova® Lubomir Kukla®
Lydie Izakovicova Holla? P

Clinic of Stomatology, Institutions Shared with St. Anne’s Faculty Hospital, ®Department of Pathophysiology,
and “Stomatology Research Center, Faculty of Medicine, and “Research Centre for Toxic Compounds in the
Environment (RECETOX), Chemistry Section, Faculty of Science, Masaryk University, Brno, Czech Republic

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Genetickeé asociacni studie - zubni kaz

* GLUT2 = glukdzovy transportér a TAS1R2 = chutovy receptor pro sladkou chut
e déti 13-15 let s/bez zubniho kazu
Original Paper
m m Caries Res 2015;49:417-424 Received: February 26, 2015
DOI: 10.1159/000430958 Accepted after revision: April 26, 2015

Published online: June 24, 2015

GLUT2 and TASTR2 Polymorphisms and
Susceptibility to Dental Caries
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Lydie Izakovicova Holla*® Petra Borilova Linhartova®® Svetlana Lucanova®*
Jakub Kastovsky®© Kristina Musilova® Michaela Bartosova® 4
Martina Kukletova® Lubomir Kukla® Ladislav Dusek®

3Clinic of Stomatology, Institutions Shared with St. Anne’s Faculty Hospital, and ®Department of Pathophysiology,
Faculty of Medicine, “Faculty of Science, “RECETOX, Research Centre for Toxic Compounds in the Environment, and
®Institute of Biostatistics and Analyses, Masaryk University, Brno, Czech Republic

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Faktory ovlivaujici percepci chuti

Preference vybéru potravin a dietni navyky
* volba zivotniho stylu

* interindividualnimi rozdily ve vnimani chuti

v'celkovy zdravotni stav - hormonalni stay,
emocionalni stav...
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v'variabilita v genech pro chutové receptory

eSO ERST

* uzivani xenobiotik (endokanabinoidy - posileni
. chutové nervové odpovédi na sladké podnéty)

doi: 10.1073/pnas.0912048107

Pozn. off-target effects hypotéza — Gcinek horkych lécCiv (chloroquine, haloperidol, erythromycin aj.) mimo zamyslenou doi: 10.1096/fj.12-215087
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Receptory chuti

* chemosenzory

v dutiné ustni:

e Jazykové1mapa“

* 3 modely kodovani
chuti na periferii
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Signalizace

<C
s
E \Y4 \4 ° 7
. ve strevé: endokrinni odezva
= Pancreas © o o 095~  Intestine
D O ooo o
= o4 ° Endocrine cell
i
O
%
é " aonf® it : s
< . el v 2 .
Vp) TAS1R2/  TAS1R3/ TAS1IR2/ TAS1R1/ VAS2Rs GPR40 CD38
<§( TASIR3  TAS1R3? TASIR3  TAS1R3 GPR120
4 “ A
Duct tissue Islets of Langerhans Sweet Umami  Bitter Fat

doi:10.1038/nrendo.2015.7 Nature Reviews | Endocrinology




Variabilita v genech pro TR

e polymorfizmy v genu pro translokazu
mastnych kyselin (CD36) byly spojeny
s rozdily v prijmu tuku a jsou povazovany za
biomarkery chronickych kardiovaskularnich
chorob
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e variabilita v genu pro receptor horké chuti
(T2R38) byla asociovana s odmitanim
brukvovité zeleniny a kompenzacné
zvysenym prijmem tucné a sladké potravy
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Horka chut

e variabilita v genu pro receptor horké chuti
(T2R38) byla asociovana s kourenim a pri
tvorbé zavislosti na nikotinu

Pozn. KuFaci maji vyznamné nizsi expresi genu receptoru horkosti chut nez nekufaci.
doi: 10.1371/journal.pone.0164157
doi: 10.1136/jmg.2008.057844

doi: 10.1186/1617-9625-12-12

* funkCni varianty v obou receptorech
TAS2R16 a TAS2R38 koreluji s konzumaci
alkoholu
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doi: 10.1111/j.1530-0277.2006.00297 .x
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Umami

7 japonstiny (umai, cesky chutny, delikatni)

 chutovy receptor pro umami taste-mGluR4
byl objeven v roce 2000 a vnima v jidle
obsazenou kyselinu glutamovou nebo jeji
soli (glutamaty)

* varianty genl pro umami chutové
receptory (T1R1 a T1R3) a receptory pro
slanou chut (epitelialni sodikovy kanal -
ENaC a receptor pro kapsaicin - TRPV1)
byly asociovany se zvysenym prijmem
glutamatu/L-aminokyselin a soli
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Sladka chut
* specifické varianty v genech w w

receptori pro sladkou chut (T1R2 a o LT ;
T1R3) byly spojeny se zvysSenym \ §’

prijmem sladkosti, obezitou a
rizikem rozvoje zubniho kazu

Pozn. Inverzni vztah mezi obezitou a zubni kazem

dx.doi.org/10.1371/journal.pone.0074461

* v Ustech: stimulace receptoru cukry a
umelymi sladidly aktivuje
intracelularni signalizacni drahu (a-
gustducin) — vedeni signalu pres
periferni chutové nervy do mozku
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Sladka chut

* ve streve: stimulace receptoru
aktivuje intracelularni
signalizacni drahu (a-
gustducin) a zpusobuje
uvolriovani hormonu GLP-
1(glukagonu podobny peptid-
1) a GIP (na glukoze zavisly
inzulinotropni polypeptid)

\/mj. tyto hormony stimuluji
expresi glukdézového
transportéru (SGLT1) v
enterocytech, coz zvysuje
absorpci glukozy z lumen
streva

taste cells

L [ ]
L ]
L] ® -
RELT] enterocyte

T1R2+
T1R3 ; GLP-1
enteroendocrme

glucose %
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Anthony Sclafani PNAS 2007,
104:14887-14888
©2007 by National Academy of Sciences
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Geneticka studie kontrol a pripadu

* na STK FNUSA klinicky
vysetreno 637 Ceskych déti
ve veku 11-13 let ze studie
ELSPAC

v'155 se zdravou dentici
(KPE=0)

v'482 se zubnim kazem
(KPE>1)

|+ izolace DNA ze slin

700

600

500

400

300

200

100

Studovana kohorta

KPE

kaz



Metodika

* analyza SNPs v genech pro T1R2 (lle191Val, rs35874116) a
glukdzovy transportér GLUT2 (Thr110lle, rs5400) — TagMan
realtime PCR metodika
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Vy,SIed ky T1R2 lle191Val

100

90

* dentice déti s alelou C 50
(Val) TIR2 lle191Val jsou
Casteji postizeny zubnim
kazem nez je tomu u
déti s alelou T (lle)

v'p<0,05, OR=1,413, 95%
interval spolehlivosti:
1,014-1,969 20

10

60

50

40

Alelické frekvence [%]

p<0.05
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déti s KPE=0 deéti se zubnim kazem

H Calela(Val) mT alela(lle)



Vysledky

100

90

<
s
N
2 s
l-u ° A4 V4
= * dentice déeti s alelou A 80
S
- (lle) GLUT2 Thr110lle 70
= jsou Castéji postizeny 2
S zubnim kazem nez je
v, 7 % 50
= tomu u déti s alelou G -
<C S a0
2 (Thr) E
~ | vp<0,05, OR=1,639, 95% * p<0.05
- SISNay, interval spolehlivosti: 20
1,089 - 2,466 10
Pozn. lle alela spojena s vys$sim pfijmem cukrd
0
déti s kpe=0 déti se zubnim kazem

HAalela(lle) mGalela(Thr)
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Shrnuti

* nové poznatky z molekularné
biologickych a genetickych
studii na poli chutovych
receptortd mohou prispét
k pochopeni jejich funkce ve
zdravi i nemoci a napomoci
tak k vyvoji personalizované
strategie prevence vzniku a
rozvoje vybranych
chronickych chorob

dx.doi.org/10.1080/10408398.2016.1152229

Genova variabilita
v chutovych receptorech
— biomarkery zdravi

a soli

choroby M pfijem cukrd

obezita
zubni kaz

uku

y KVS
choroby

sladka m "tucnad" m kysela mhorka = slana ® umami



Genetickeé asociacni studie - zubni kaz

* DLX3, BMP2 — proteiny hrajici ulohu pri amelogenezi

o déti 13-15 let s/bez zubniho kazu a déti 2-6 let se zubnim kazem v docasné dentici
* SNPs v DLX3 a BMP2 genech - NS
Short Communication
CaraToseasl  gomsmneve -

Published online: October 24, 2017

Lack of Association between BMP2/DLX3
Gene Polymorphisms and Dental Caries
in Primary and Permanent Dentitions
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Jakub Kastovsky2? Petra Borilova Linhartova®
Kristina Musilova® Lenka Zackova® Martina Kukletova?
Lubomir Kuklad Lydie Izakovicova Holla® .9

2Clinic of Stomatology, Institution Shared with St. Anne’s Faculty Hospital, ®Department of Pathophysiology,
and “Stomatology Research Center, Faculty of Medicine, and “Research Centre for Toxic Compounds in the
Environment (RECETOX), Chemistry Section, Faculty of Science, Masaryk University, Brno, Czech Republic

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Genetickeé asociacni studie - zubni kaz

« ENAM — protein hrajici ulohu pfi vyvoiji skloviny
o déti 13-15 let s/bez zubniho kazu a déti 2-6 let se zubnim kazem v docasné dentici
* SNP v ENAM genu - NS

Qinial Oral Investigations
https://doi.org/10.1007/s00784-017-2280-2

SHORT COMMUNICATION

@ CrossMark

Lack of association between ENAM gene polymorphism and dental
caries in primary and permanent teeth in Czech children

Petra Borilova Linhartova 2 - Tereza Deissova - Kristina Musilova' - Lenka Zackova® + Martina Kukletova' +
Lubomir Kukla® - Lydie Izakovicova Holla "4 (%
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Received: 27 February 2017 /Accepted: 20 November 2017
© Springer-Verlag GmbH Germany, part of Springer Nature 2017
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/ubni kaz - hodnoceni rizika

Cariogram

» klinické posouzeni rizika
1 2

Actual chance to
avoid new cavities

B Susceptibility

Circumstances

3



Etiopatogeneze parodontopatii

Patogeneze parodontitidy

-

A

Lipopolysacharidy Mikrobidlni zmény I —
SniZené mnozstvi

Antigeny mikroorganizmn

Lipoteichové

kyseliny -

hd Protilatky

Pr A »
i { Polymorfonukleary

Toxiny Imunitni a zinétlivd odpovéd
hostitele

-

/Cytokiny \
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Chemokiny b =
Prostaglandiny :

: Metabolizmus
Proteolytické pojivové tkiné a kosti
enzymy

\ .

~
. a Yucel-Lindberg T, Bage T. Inflammatory mediators in the pathogenesis of periodontitis. Expert Rev Mol Med. 2013;15:e7. doi:
Priznaky zanétu 10.1017/erm.2013.8. Accessed April 16, 2014.
Poskozeni parodontu Hajishengallis G, Darveau RP, Curtis MA. The keystone-pathogen hypothesis. Nat Rev Microbiol.”2012;10(10):717-725.

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Vztah DM a oralniho zdravi

é * v dlsledku rozdilné imuno-/zanétlivé reaktivity na bakteridlni osidleni parodontu pti hyperglykémii se
E priblizné 3krat zvysuje riziko vzniku parodontitidy u diabetik( s nediabetiky

L

> v s . .

= Onemocneni parodontu — Diabetes mellitus

=

<>( N

9 Parodontdlni bakterie Irre‘zzél,:ggég Hyperglykémie

B

(s

% Nt
< Endotoxin | ’ nc:btép
= LPS

zhorseni DM

4 Kuo LC, Polson AM, Kang T. Associations between periodontal diseases and systemic diseases: a review of the inter-relationships and
il interactions with diabetes, respiratory diseases, cardiovascular diseases and osteoporosis. Public Health. 2008;122(4):417-433.

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



Kandidatni geny oro parodontitidu

MMPs

Cytokiny
ApoE
VDR
CD14
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Genetické asociacni studie - parodontitida

* ApoE = pluripotentni glykoprotein, role v mtb lipidd, protizanétlivé ucinky

e CP vs. kontroly, lipidové koncentrace v plazme parodontalnl bakterie

* CP-MCaLDL jpy0p

11ve ! EAL BI1O1 Y €

,u " ri ( g : :
“;.f Available online at www.sciencedirectcom
.’“"":&&"‘* 5 i i
CIP ScienceDirect
b "4

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

ELSEVIER

Apolipoprotein E gene polymorphisms in relation @Cm,,m
to chronic periodontitis, periodontopathic bacteria,
and lipid levels

Petra Borilova Linhartova °, Jirina Bartova °, Hana Poskerova ¢,
Jan Machal“, Jan Vokurka “, Antonin Fassmann®,
Lydie Izakovicova Holla *~°

* Department of Pathaphysiology, Faculty of Medicine, Masaryk University, Brno, Czech Republic

® Institute of Clinical and Experimental Dental Medicine, General University Hospital and First Faculty of Medicine,
Charles University, Prague, Czech Republic

“Clinic of Stomatology, stitutions Shared with St. Anme's Faculty Haspital, Faculty of Mediane, Masaryk University,
Bmo, Czech Republic

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni



61 112 158 225
! E e e/ Human E2

Arg Cys Cys Glu

bbb Human E3
Arg Cys Arg Glu

el —— — HU™an E4
Arg Arg Arg Glu

Isoformy ApoE i Rodient E

. . Thr  Arg Arg Glu
* celkem asi 30 isoforem apoE

* v evropské populaci - isoformy E2, E3 a E4, liSici se aminokyselinami na 112. a 158. misté
(kddovany alelami €2, €3 a €4) — kodominance

 isoforma E3, v populaci nejvice rozsirena, lezi obecné svymi biochemickymi a funkénimi
vlastnostmi mezi E2 a E4

» genotyp €2/€2 je podminkou nutnou, ne vSak postacujici k rozvoji familiarni hyperlipidémie
ll. typu (FHLP IIl se vyskytuje u <10% nositel(l €2/€2, ostatni jsou spiSe normo- aZ
hypolipidemicti)

<
e
N
a
L
e
o
=
[
>
O
-
>
o
<
g)
<
=

~ | * nosicstvi alely €4 je vibec nejvyznamnéjsi genetickou determinantou pro vznik late-onset
- Alzheimerovy demence




Genetické asociacni studie - parodontitida

* |L-4 = inhibuje Th1 a stimuluje Th2

e CP vs. kontroly, in vitro stimulace PBMCs, cytokinova produkce po stimulaci parodontalni
bakterie - T. forsythia i P. intermedia + IL-4 genotypy + IL-6 koncentrace

Hindawi Publishing Corporation
Mediators of Inflammation
Volume 2014, Article ID 185757, 11 pages
http://dx.doi.org/10.1155/2014/185757
Hindawi

Research Article

The Effect of IL-4 Gene Polymorphisms on Cytokine Production
in Patients with Chronic Periodontitis and in Healthy Controls

<
e
N
oL
L
=
i
=)
<
>
@)
7
>
o
<
g
<
=

Jirina Bartova,' Petra Borilova Linhartova,’ Stepan Podzimek,'
Tatjana Janatova,' Kazi Svobodova,' Antonin Fassmann,’ Jana Duskova,'
Jaromir Belacek," and Lydie Izakovicova Holla>’

! Institute of Clinical and Experimental Dental Medicine, General University Hospital and First Faculty of Medicine,
Charles University, Karlovo nam. 554/32, 12808 Prague, Czech Republic
? Department of Pathophysiology, Faculty of Medicine, Masaryk University, 65691 Brno, Czech Republic
? Clinic of Stomatology, Faculty of Medicine, Masaryk University and St. Anne’s University Hospital, 65691 Brno, Czech Republic
! Institute of Biophysics and Informatics, First Faculty of Medicine, Charles University, 12108 Prague, Czech Republic
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Genetické asociacni studie - parodontitida

* |L-8 = chemokin a aktivator neutrofilnich granulocytd, iniciace a amplifikace akutni zanétlivé
reakce a chronickych zanétlivych procest

* CP, AgP vs. kontroly, paropatogeny
* CP - protektivni haplotypy, vztah variability v IL-8 sekvenci a pfitomnosti specifickych bakterii

Hindawi Publishing Corporation
Mediators of Inflammation

Volume 2013, Article ID 342351, 8 pages
http://dx.doi.org/10.1155/2013/342351

Hindawi

Clinical Study

Haplotype Analysis of Interleukin-8 Gene Polymorphisms in
Chronic and Aggressive Periodontitis
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Petra Borilova Linhartova,' Jan Vokurka,2 Hana Poskerova,’
Antonin Fassmann,” and Lydie Izakovicova Holla"?

! Department of Pathophysiology, Faculty of Medicine, Masaryk University, 625 00 Brno, Czech Republic
? Clinic of Stomatology, Institutions Shared with St. Anne’s Faculty Hospital, Faculty of Medicine, Masaryk University,
656 91 Brno, Czech Republic
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Genetlcke asociacni studie - parodontitida

IL-17 = pluripotentni cytokin,

fE autoimunita (akcelerace apoptozy
N bunék pankreatu), obranné reakce proti Hindas blin Corprsi
55 bakterialnim a kvasinkovym infekcim Yolume 2010 Asile D 573540 3 page @
= aktivaci produkce antimikrobidlnich Hindawi
% peptidl a prozanétlivych cytokind, o
chemokin(i, MMPs a protein(l zapojenych  Research Article
;: v mtb kosti Interleukin-17A Gene Variability in Patients with
O Type 1 Diabetes Mellitus and Chronic Periodontitis:
N * T1DM (+CP), CP vs. kontroly, IL-17 Its Correlation with IL-17 Levels and the Occurrence of
= koncentrace u PBMCs po stimulaci Periodontopathic Bacteria
o ’
<C paropatogeny
W Petra Borilovajl.inhartova,"z Iakl.:b Kastovsky,"i Svetlallla Lucauwva,'I
=0 - 1174197 Aalelarizikové pro TIDM, A IR IS A e
d Ie I a- /]\ C H bA 1 cu Tl D M !Clinic of Stomatology, Institutions Shared with St. Anne’s Faculty Hospital, Faculty of Medicine, Masaryk University,

656 91 Brno, Czech Republic
Department of Pathophysiology. Faculty of Medicine, Masaryk University, 625 00 Brno, Czech Republic

/}; , “ L] A a Ie I a - /]\ C I L— 1 7 V P B M CS (Sti m u I P *Institute of Clinical and Experimental Dental Medicine, General University Hospital and First Faculty of Medicine,
3 ’ . ] Lo . ° Charles University, 128 08 Prague, Czech Republic
gingivalis i nestimul)

\ * SNP + bakterie ¢erveného komplexu u CP
i TIDM+ CP

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni




Genetické asociacni studie - parodontitida

g , Puvodni prace
* IL-1 a IL-6 = prozanétlivé cytokiny Original Article
* pilotni data

CESKA

Genova variabilita vimunoregula¢nich oo

roénik 15,
2015, 4,

faktorech u pacientu s chronickou w55
parodontitidou a diabetes mellitus

(Puvodni prdce - experimentalni studie)

Gene Variability in Immunoregulatory Factors in Patients
with Chronic Periodontitis and Diabetes Mellitus

(Original Article - Experimental Study)
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BofFilova Linhartova P." % Valova S.» Kastovsky J."% Poskerova H." Vokurka J." Fassmann A."

Izakovicova Holla L."?

'Stomatologicka klinika LF MU a FN u sv. Anny, Brno
“Ustav patologické fyziologie LF MU, Brno
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Etiopatogeneze EARR

<L
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- INTERNAL

<

C>> Common causes
: Pulp necrasis :

e [ COMBINED J [ Root resorption ] ------- i Trauma 5

> I Periodontal treatment

o :  Orthodontic treatment -

<L Bleaching procedures  :

m lllllllllllllllllllllllllllll L

=

EXTERNAL ]

Darcey J, Qualtrough A. Resorption: part 1. Pathology, classification and aetiology. Br Dent J. 2013
May;214(9):439-51. doi: 10.1038/sj.bdj.2013.431.

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni




Kandidatni geny pro EARR
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T

> Cytokiny
= P2RX7
<

= VDR
O

b4

%

< OPG
< SPP1
=
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Genetickeé asociacni studie - EARR

* IL-1=a a3 formy (pro-), antagonista receptoru (protizanétlivy)
* EARR vs. kontroly, po ortodontické lécbe, 11-21 let
e IL-1RN — kratka alela rizikova pro vznik EARR u divek

R ORALIDISEASES b+

Oral Diseases (2013) 19, 262-270 doi:10.1111/].1601-08252012.01973 x
© 2012 John Wiley & Sons A/S
All rights reserved

www.wiley.com

ORIGINAL ARTICLE

ILI gene polymorphisms in relation to external apical root
resorption concurrent with orthodontia
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P Linhartova'. P Cernochova®, L Izakovicova Holla'?

' Department of Pathophysiology, Faculty of Medicine, Masaryk University, Bmo, Czech Republic; Clinic of Stomatology, Institutions
Shared with St. Anne’s Faculty Hospital, Faculty of Medicine, Masaryk University, Bmo, Czech Republic
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Genetickeé asociacni studie - EARR

* P2RX7,1L-17, SPP1, OPG
* EARR vs. kontroly, po ortodontické lécbe, 11-21 let
e délka |écby i P2RX7 haplotyp rizikovy pro EARR

ORAL DISEASES &

Oral Diseases (2017) 23, 29-35 doi: 10.111 l/odi.| 2564
© 2016 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
All rights reserved

www.wiley.com

ORIGINAL ARTICLE

Genetic determinants and postorthodontic external apical
root resorption in Czech children

P Borilova Linhartova'?, P Cernochova', J Kastovsky’“”‘, Z Vrankova™*, M Sirotkova™™*,
. ;.
L Izakovicova Holla'*
'Clinic of Stomatology, Institutions Shared with St. Anne’s Faculty Hospital, Faculty of Medicine, Masaryk University, Bmo;

2Deparrmem of Pathophysiology, Faculty of Medicine, Masaryk University, Bmo; *Faculty of Medicine, Masaryk University, Bmo,
Czech Republic
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Etiopatogeneze RAS

VNITRNI FAKTORY VNEJSi FAKTORY

XENOBIOTIKA

SYSTEMOVE
CHOROBY

REAKCE NA
OXIDACNI
STRES

DEFICIT
VITAMINU

ENDOKRINNI A MINERALU

ZMENY

METABOLISMUS
MEKKYCH TKANI

ZIVOTNI
PROSTREDI
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METABOLISMUS
VITAMINU
A MINERALU
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Kandidatni geny pro RAS

Prehledovy clanek

Review

Vrozenanachylnost k recidivujici aftdzni o
stomatitide =

(Prehledovy ¢lanek)

Genetic Predisposition to Recurrent Aphthous Stomatitis
(Review)
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Bofllova Linhartova P.»2, Valova S.* 2, Izakovi¢ova Holla L.*2

'Stomatologicka klinika LF MU a FN u sv. Anny, Brno
2|Jstav patologickeé fyziologie LF MU, Brno
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Kandidatni geny pro RAS

IMUNITNi REAKCE
RUSTOVE FAKTORY
RECEPTORY PRO PAMP
ADHEZNi MOLEKULY
@ METABOLISMUS VITAMINU A MINERALU
METABOLISMUS MEKKYCH TKANi
. @ REAKCE NA OXIDACNI STRES

Individualni nachylnost pacienta k zubnimu kazu a zanétlivym onemocnénim v dutiné ustni

<
e
N
oL
L
=
i
=)
<
>
@)
b4
>
o
<C
g
<
=




Genetické asociacni studie - RAS

e |L-1 a IL-6 = prozanétlivé cytokiny
e pacienti s RAS vs. kontroly, vylouceni osob s chorobami projevujicimi se viedy
* SNPsv IL-1aIL-6 genech - NS

Accepted: 16 May 2017
DOL: 10.1111/jop. 12594

ORIGINAL ARTICLE WI LEY ;)';;;l'alhxyltlgy' & Medicine n

Association study of interleukin-1 family, interleukin-6, and its
receptor gene polymorphisms in patients with recurrent
aphthous stomatitis
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Lydie lzakovicova Holla'?(3 | Simona Valova'? | Petra Borilova Linhartoval? |
Jirina Bartova® | Jitka Petanova® | Pavel Kuklinek® | Antonin Fassmann®
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Genetické asociacni studie - RAS

e NLRP3 =inflamzém
e pacienti s RAS vs. kontroly, vylouceni osob s chorobami projevujicimi se viedy
* jen NLRP3 rs4612666 TT genotyp asociovan s rizikem RAS

Journal of

Oral Pathology -~ Medicine

ORIGINAL ARTICLE

Association of the NOD-like receptor 3 (NLRP3) gene variability
with recurrent aphthous stomatitis in the Czech population
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Simona Slezakova, Petra Borilova Linhartova, Lucie Masopustova, Jirina Bartova, Jitka Petanova,
Pavel Kuklinek, Antonin Fassmann, Ladislav Dusek, Lydie Izakovicova Holla 5
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Farmakogeneticka studie

— symptomaticka terapie, podp(irna terapie — Skachova kdra
kyselina listova, pyridoxin

— kyselina listova je pouze prekurzorem biologicky aktivni latky — folatu oznaceného

jako vitamin B,

— glukosaminova sal 5-methylfolatu (4. generace) - oproti 3. generaci je dlouhodobé

stabilni, ma vysokou rozpustnost ve vodé, lepsi biologickou dostupnost a bezpecnost

= =
m e
O =



<
e
N
s
L
=
=
=)
<
>
@)
-
>
a4
<C
Vg
<
=

Farmakogeneticka studie

e MTHFR (methylen-tetrahydrofolat-reduktaza)
— polymorfizmy: C677T, A1298C
— geneticky podminéna snizena aktivity enzymu
- zpomalena metylace homocysteinu na methionin
- akumulace homocysteinu v plazmé
- KV riziko
¢ ZvySena prevalence tromboembolickych poruch u nositel(

% U homozygotnich nositelek variantnich alel zvySené riziko

spontdnnich abort(

| “ vySena toxicita cytostatika CMF (cyklofosfamid, MTX, 5-FU)
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Farmakogeneticka studie

e Pilotni studie

SNP A1298C MTHFR (rs1801131)
MAF (C)=34 %
genotyp AA AC CC
funkce enzymu MTHFR 100 % 80-100 % 60 %
frekvence v EUR populaci 43 % 45 % 12 %
C677T MTHFR (rs1801133) CC /-~ —/+- -/++
MAF (T)=31 % 100 % 100% 80% 60%
46 % EM EM IM
Te
CT +-/-- +-/+- +-/++
65 % 65% 50% 30%
44 % Il\;fl . lh:f[ oo PM
4 i
TT ++/-- ++/+- ++/++ haplogenotyp
20 %-30 % <30% <30% <10% funkce enzymu MTHFR
10 % PM PM PM pFedpokladany fenotyp
ﬁ« tit ﬁ osoby s RAS v nasi studii
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Farmakogeneticka studie

* Design pilotni studie
— 10 pacientl — genotypizovani na haplogenotypy v genu MTHFR (IM a PM)

— Farmakoterapie v upraveném designu dvojité zaslepené zkrizené studie (cross-over

design) probihala od jara 2018 v délce trvani 3 mésicu.

— Pacientlm byl ve tfifazovém schématu poddavan aktivni folat (glukosaminova sul 5-

methylfoldtu), vitaminy B, a D,

.  faze kontrolni l1l. faze sledovaci
(28 dni) (28 dni)

( 28x placebo ) ( 28x By + By ) ( 28x placebo )
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Farmakogeneticka studie

Vysledky pilotni studie
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Farmakogeneticka studie
* Vysledky pilotni studie

Pocet dnii s vysevem aft béhem terapie
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Farmakogeneticka studie
* VDR

— zprostredkovava biologickou aktivitu vitaminu D 1,25(0H), D,

4 el

RXR / protein

o funkce IS
* /M apoptézy
* { angiogeneze

<
e
N
s
L
=
=
=)
<
>
@)
-
>
a4
<C
Vg
<
=

K protein /

Upraveno dle Khan TA, et al., 2015
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There, there.
'. Everything will be ok. Condy
\ will moke you Feel better.
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