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Variability in the MTHFR gene and oral
diseases

Content of the practical course

— Enzyme methylentetrahydrofolate reductase (MTHFR) — functional effect and its
polymorhisms

— Oral diseases associated with the variability in gene for MTHFR and our studies results

— Analysis of polymorphisms in the gene for MTHFR (laboratory practice)

— Evaluation of results
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Methylentetrahydrofolate reductase (I\/ITHFR)

Function
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Methylentetrahydrofolate reductase (MTHFR)

Genetic variability

— gene MTHFR and single nucleotide polymorphisms C677T a A1298C

A =
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MTHFR MTHFR MTHFR
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Methylentetrahydrofolate reductase (MTHFR)

Function of polymorphisms C677T and A1298C

— genetically determined reduction of MTHFR enzymatic activity
— reduced methylation of homocysteine to methionine
— accumulation of homocysteine in plasma
— risk of congenital malformations,

cardiovascular disorders

o Increased in prevalence of thromboembolic disorders and in risk of
spontaneous abortion in homozygous mothers with mutant alleles

o increased toxicity of cytostatic CMFs (cyclofosfamid, MTX, 5-FU)
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Tooth caries and ging

Etiopathogenesis

— 1 homocysteine in saliva = oxidative marker

—> oral mucosa inflammation

—> cariogenic proces

— 2x daily 1 mg/ 1 mL of folate in mouthwash for 14

days = |gingivitis symptoms
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Result:
* Children with dental caries (N=446 with

Association of methylenetetrahydrofolate reductase (MTHFR) gene variants
with dental caries and gingivitis in Czech children
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Backg

round
* In the etiopathogenesis of dental caries and gingivitis, oral bacteria
(cariogenic or periodontal), host immune system and genetic predisposition

playarole.
Susceptibility to inflammation may be modi

in genes linked with the folate

methylenetetrahydrofolate reductase (MTHFR), methionine synthase (MTR)

and methionine synthase reductase (MTRR)
Aim

status.

P<o.01

45,5%

DMFT=0 DMFT>0

AC+CC W AAMTHFR A1298C health

DMFT>0) more often suffered from
gingivitis than caries free children
(controls, N=145 with DMFT=0), thus
gingivitis was associated with dental
caries (P<0.003).
There were no significant differences in
the allele or genotype frequencies in both
MTR and MTRR SNPs between patients
and controls.
However, MTHFR 1298 AA genotype vs,
AC+CC  genotypes was found as
protective factor for dental caries
development (P<0.02)
and MTHER 677 CC genotype vs. CT+TT
genotypes was associated with non-
presence of Prevotella intermedia
(P<0.001), an important periodontal
bacteria.

42,4% REWLEH
23,4% [EENAH

MTR A2756G MTRR A66G
DMF
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Methods

ified by functional polymorphisms.
metabolic pathway, such as

* This case-control study included 591 children aged
13-15 years from the European Longitudinal Study of
of Pregnancy and Childhood (ELSPAC).

Oral status was recorded using DMFT (decay-
missing-filled teeth) index

+ and gingival index,

the presence of 10 selected oral pathogenic bacteria

).
was analysed,

P<0.001
Aggregatibacter

Tanarella forsythia

Parvimonas micra

40,2%

Streptococcus mutans

Lactobacillus sp.
DMFT>0 Actinomyces sp.

hy gingiva  ® gingivitis

Conclusion

It seems that children with common variants in
MTHEFR gene, and thus normal ability to utilize
folic acid, are protected against dental caries

and gingivitis.

37,6%

MTHER 677T MTHFR 1298C
T:

T=0 WDMFT>0

References

actinomycetemcomitans
Porphyromanas gingivalis

Treponema denticola
Prevotella intermedia

Fusobacterium nucleatum

i

and MTHFR C677T (rs1801133), MTHFR A1298C
(r51801331), MTR A2756G (r51805087) and MTRR
A66G (r51801394) SNPs were determined by GPCR.

P<0.001

65,3%
39,7%,
NON-PRESENCE ~ PRESENCE

OF P OF P
CT+TT MTHFR C677T

Discussion

* Folate metabolism is an intricate process
that depends on a series of enzymatic
reactions involving numerous genes and
pathways  that produce  active
tetrahydrofolate (THF) derivatives

saH ; sam

Homocysteine Methionine

G

Smethyi- tetrahydrofolate
tetranydrototate

[tz ]

* MTR A2756G, MTRR A66G, and MTHFR
C677T polymorphisms may be related to
NSCL/P, and interactions were detected
between these SNPs,*

Significant differences were observed for
MTRR  AG6G allele and genotype
frequency distributions between caries-
free and caries-affected children aged
from 210 6 years.*

Dietary intake of folic acid is an important
indicator of gingival bleeding in adults.3

5,10-Metnylene
totrahydrofolste’
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Recurrent aphthous stomatitis

Etiopathogenesis

external factors
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https://www.prolekare.cz/casopisy/ceska-stomatologie/2017-2/vrozena-nachylnost-k-recidivujici-aftozni-stomatitide-prehledovy-clanek-61010
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Recurrent aphthous stomatitis

Therapy
— symptomatic therapy, supportive therapy — Skach‘s vitamin treatment

folic acid, pyridoxine, B12
— folic acid is only a precursor of the biologically active substance — vitamin B9 (a

particular folate)
— glucosamine salt of 5-methylfolate (4" generation) — compared to the 3 generation, it

Is stable for a long time, highly water-soluble, with better bioavailability and safety

Active Folic

EEEEEEEE
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Recurrent aphthous stomatitis

Design of a pilot clinical experimental study

— 10 patients — genotype analysis for haplogenotypes in the MTHFR gene (IM and PM)

— pharmacotherapy in a modified design of a double-blind cross-over study (cross-over
design) took place from the spring 2018 for of 3 months

— patients received active folate (glucosamine salt of 5-methylfolate), vitamins B6 and

D3 in a three-phase schedule

|. control phase Il. therapeutical lll. monitoring phase

(28 days) phase (28 days) (28 days)

<28x pIacebo) C 28x Bg + Bg ) <28x pIacebo)

( 1x D5 }
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Recurrent aphthous stomatitis

Pilot clinical experimental study

CESKA STOMATOLOGIE A PRAKTICKE ZUBNI LEKARSTVI 1/2019
4 | pOvODNI PRACE

FARMAKOTERAPIE RECIDIVUJiCi AFTOZNI
STOMATITIDY U PACIENTU S GENETICKY PODMINENOU
SNIZENOU SCHOPNOSTI METABOLIZOVAT KYSELINU

SNP

A1298C MTHFR (rs1801131)

MAF (C)=34 %

LISTOVOU - PILOTNI STUDIE

Piivodni prace - experimentalni klinicka studie

PHARMACOTHERAPY OF RECURRENT APHTHOUS
STOMATITIS IN PATIENTS WITH GENETICALLY
IMPAIRED ABILITY TO METABOLIZE FOLIC ACID

- PILOT STUDY

Original article - experimental clinical study

Bofilova Linhartova P. > Fassmann A.» Linhartova 1.1 %
Izakovi¢ava Holla L.% 2

genotype AA AC cC
MTHFR enzymatic function 100 % 80-100 % 60 %
frequency in EUR population 43 % 45 % 12 %
C677T MTHFR (rs1801133) CC /== -/+- -=/++
MAF (T)=31 % 100 % 100% 80% 60%
46 % EM EM IM
CT /- e/ +- Fo/++
65 % 65% 50% 30%
44 % IM IM PM
T ++/- +4/+- -
20 %-30 % <30% <30% <10%
10 % PM PM PM

f

haplogenotype

MTHFR enzymatic function
presumed phenotype

individuals with RAS in our study
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Recurrent aphthous stomatitis

Pilot clinical experimental study

concentration of 25-OH D, [nmolL] in serum

number of days with sowing of aphthae

200 } P<0.01

180 + | submission P<0.01

vitamin D, *

I. control II. therapeutical 1ll. monitoring

Prephase phase phase phase

(28 day) (28 days) (28 day)

28x 28x 28x
placebo By + B¢ placebo
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P=0.08

10 RAS

patient 1
-a— patient 2
—o— patient 3
-a— patient 4
-»— patient 5
= patient 6
-+ patient 7
« patient 8
—— patient 9
—+— patient 10
-B8-median
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Analysis of polymorphisms in gene MTHFR

Manual for laboratory practice

guality and
guantity control

sample
collection

A

R o | PCR and PCR mix MUN I
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DNA i1solation from buccal swabs

Manual for laboratory practice

Sampling of the buccal mucosa—> brush rotation 1-2 minutes—> lytic solution
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DNA i1solation from buccal swabs

Manual for laboratory practice

DNA isolation using silicate columns =2

disruption of plasma and nuclear membranes -
proteinase K, chaotropic agent, detergent

1) ethanol precipitation

2) DNA binding to the silicate column

3) washing

4) elution of pure DNA from the column
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DNA i1solation from buccal swabs

Manual for laboratory practice

Evaluation of isolated DNA quality by spectrophotometry (NanoDrop)

—> absorbance measurement, nucleic acids have a maximum absorbance at 260 nm
a) concentrationinng/ L
b) purity:
absorbance ratio 260/280
<1.8 protein contamination by proteins (aromatic)
absorbance ratio 260/230

<2 contamination by organic agents
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PCR —reaction mix preparation

Manual for laboratory practice

MasterMix contains:
buffer

nucleotides (adenine, thymine, guanine, cytosine)

magnesium chloride / magnesium sulphate

DNA-dependent DNA polymerase

reaction mix = MasterMix +
TagMan assay contains: TagMan assay + template DNA

forward and reverse primers

VIC fluorophore-labeled oligonucleotide and FAM fluorophore-labeled oligonucleotide

MUNI
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gPCR

_ DNA polymerase
Manual for laboratory practice

denaturation  amplification  extension

I I I primer

(EY i\{\ @@@@

95°C! 95°C | AUECHACH %ﬂ
10 min 30s

i alc 9'(: Tlcja
) }’ill’o%d(ét e}
30s |

Ix | 40x I quencher

time

N Amplification
T

A.J
TIalcelslel lsialTialelsle GATlAlclE’c
NG HACHARE AR

L —

Fluorescence

Threshold

No amplification

Copies per reaction (Ct)

temperature

fluorophore
MUNI
MED
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Evaluation of the results

Manual for laboratory practice

—-—
-
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Protocol

Manual for laboratory practice

Title: Analysis of polymorphisms C677T and A1289C of the MTHFR gene

Method: TagMan PCR

Table 1: Individual haplogenotypes resulting from a combination of genotypes of both SNPs

SNP A1298T A1298T A1298T
genotype AA genotype AC genotype CC
Ce77T CCAA CCAC CCcCcC
genotype CC | 100% MTHFR activity 80% 60%
Ce77T CTAA CTAC CTCC
genotype CT 65% 50% 30%
Ce77T TTAA TTAC TTCC
genotype TT <30% <30% <10% MTHFR activity

Name: Surname:
Input material:
DNA concentration: DNA purity (260/280):
DNA purity (260/230):
Genotype:
Ce77T: A1289C:
Haplogenotype (C677T/A1289C):
Phenotype:
Recommendation:
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