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Abstract

The work involved a molecular biological technique (ISSR-PCR) using ISSR-primer
S-2, with structure (AGC) 6G. Changes in the gastric mucosa in chronic duodenal ulcer
disease against the background of severe chronic atrophic gastritis have been analyzed.
Noteworthy is the fact that there is a strong correlation between the degree of dysplasia of the
epithelium of the gastric mucosa and the mitotic index, the Pearson's correlation coefficient
ry was 0.853, respectively. A strong and very strong correlation relationship between the
indicators of the degree of dysplasia of the epithelium of the gastric mucosa by phenotypic
characteristics and indicators of DNA typing of samples of the gastric mucosa, the Pearson's
correlation coefficient rxy was 0.863, respectively.

DNA profiles of the gastric mucosa of patients with duodenal ulcer according to the
results of typing by the ISSR-PCR method ranging from 520 to 620 bp. had the character of
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microsatellite expansions and differed from the profile of the norm, which is evidence of
precancerous changes.

Key words: genotyping; DNA profiles; microsatellite expansions.

JTHK-TAITYBAHHSI CJIN30BOI OBOJIOHKH IIIJTYHKA XBOPUX HA
XPOHIYHY BUPA3KY JIBAHAJIATHIIAJIOl KUIIKHA

O. B. Xapuenko, A. M. €jiHcbKka

YopHoMopchkuii HanioHaJbHU yHiBepcuTeT iMeni [lerpa Moruin,

M. MukoJaiB, YKkpaina

B po6ori 3agisiHa MonekyspHo-6ionoriuna Mmeroauka (ISSR-PCR) 3 Bukopucranusm
ISSR —mpaiimepy S-2, i3 ctpykryporo (AGC)6G.

[IpoananizoBaHi 3MIHM CIHM30BOi OOOJOHKM WUIYHKA IPU XPOHIYHIM BUPa3KOBid
XBOpPOO1 MBAaHAALSTUIANIOI KUIIKA HA (JOHI BUPAKEHOTO XPOHIYHOTO aTpOpiYHOrO TacTPUTY.
3Beprae Ha cebe yBary TOil (pakT, IO iCHYe CHIBHUN 32 TICHOTOIO 3B’SI30K MK CTYIEHEM
JMCIIIa3ii emiTeNi0 CIM30BOi OOOJOHKM NIIyHKAa Ta MITOTHYHHM 1HAEKCOM KOeQiIlieHT
kopemsiuii ITipcona rxy ckimaB BianmoBigHo 0,853. CuibHMI 1 JyXe CHIBHUI 3a TICHOTOIO
KOPEJSILIHHUI 3B’ 30K MK MOKa3HUKaMM CTYNEHs JUCIUIA3ii emiTeNiio CIM30BOi 000JIOHKU
NUTYHKA 332 ()EHOTUIIYHUMHU O3Hakamu 1 mokazHukamu JIHK-tumyBanHs 3paskiB CIH30BO1
000J10HKH TIUTYHKA, KoedimienT kopensii [Tipcona rxy ckinas BiamosiaHo 0,863.

JHK-mpo¢ini cnu3zoBoi 000JOHKM LUIyHKa XBOPUX HA BUPA3Ky ABaHAISATHUIIANOLN
KUIIKY 3a pe3yibTaTaMH IpoBeaeHHs TuiyBaHHs metonoM ISSR-PCR po3mipom Big 520 no
620 1.H. MaJ1 XapakTep MIKpOCATEIITHUX €KCIaHCiH, Ta OyiM BiAMIHHI Bil MPOodiar0 HOPMH,
110 € CBIIYEHHSIM MEepPeAPaKOBUX 3MIH.

Kurouosi cioBa: renorunyBanns; JHK — npodisi; mikpocarteniTHi ekcnaHcii.
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JTHK-TUITUPOBAHUE CJIM3UCTOM OBOJJOYKH )KEJYJIKA BOJbHBIX C
XPOHUYECKOM SI3BOM JIBEHAJIIIATUINEPCTHOM KNIIIKA

A. B. Xapuenko, A. H. Entunckas

YepHomopckuii HaMOHAIbHIN yHHBepcuTeT uMeHH Ilerpa Moruasl,

r. Hukogaaes, Ykpauna

B pabote 3axmeiictBoBaHa MomeKylsspHO-Ononorndeckas meroanka (ISSR-PCR) ¢
ucnonb3zoBanueM ISSR-mipaitmepa S-2, co crpykrypoit (AGC)6G.

[Ipoananu3upoBaHbl MU3MEHEHHUS CIIM3UCTOM KEIyAKa MPU XPOHUYECKOW SI3BEHHOU
00JIe3HU ABEHAIATUIIEPCTHOM KHUILKH Ha (DOHE BHIPAKEHHOTO XPOHUYECKOTO aTPO(hUUIECKOTO
racrputa. OOpamaer Ha ceOs BHUMaHUE TOT (DAKT, YTO CYIIECTBYET CHIIbHAS IO TECHOTE
CBSA3b MEXJy CTENEHbIO MUCIUIA3UM DIUTENHS CIU3UCTOM JKemyaka M MHUTOTHUYECKUM
uHAeKkcoM, koddduument xoppensuuu Ilupcona Ixy coctaBun coorBercTBeHHo 0,853.
CwibHasT W OYEHb CUJIbHAsg IO TECHOTE KOPPEISLMOHHAS CBSI3b MEXKAY IMOKa3aTelsiMU
CTETICHU IUCIUIA3UU DSIUTENUS CIU3UCTON J>Kelyaka 1o (EHOTUIIMYECKUM TpH3HAKaM U
nokazarensiM JIHK-tummupoBanus o0pas3noB ciaM3uCTON O0O0JIOYKH Kemyaka, KodhduimeHt
koppensauuu [Iupcona rxy cocraBui coorBeTcTBEHHO 0,863.

JHK-npopunm cnu3uctoil xenyaka 607IbHBIX SI3BOM JIBEHAALATUIIEPCTHON KUIIKH 1O
pe3yabpTaTaM mpoBeAeHus: TunupoBanus metogoMm ISSR-PCR pasmepom ot 520 no 620 m.H.
UMENH XapaKTep MHUKPOCATEIUIUTHBIX SKCIAHCUN U OTIMYAIUCh OT NPO(UIS HOPMBI, 4TO
ABJIIETCS CBUAETEIBCTBOM IIPENPAKOBBIX U3MEHEHUM.

KiroueBbie cioBa: renorunuposanue; JHK — nmpoduiau; MukpocaresimTHbIC

IKCIIAaHCHH.

Introduction. In 2003, an official proclamation was made to decipher the human
genome. Due to the real possibility of analysis of genetic material in biomedical science, there
is a rapid change in views on the etiology and pathogenesis, morphology and morphogenesis
of gastric cancer [2]. There is an active introduction of new terms in biomedical science [4].
Views on the differential diagnosis of precancerous processes and gastric cancer are changing
[6, 7, 10]. Among precancerous diseases of the stomach, the central place is given to chronic
gastritis, on the background of which and in connection with which precancerous changes

occur [8, 9, 11].
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Not so long ago, only classical methods of cytology and histology were actively used
to diagnose oncological neoplasms. However, in recent decades, classical approaches have
been rapidly replaced by molecular genetic markers, which most adequately meet the set of
requirements for markers: highly polymorphic nature, codominant type of inheritance, wide
genome representation, available methods, high reproducibility, the ability to exchange data
between laboratories [5].

The search for convenient and fast ways to visualize DNA polymorphism in recent
years has led to the emergence of a wide range of technologies. Among the many techniques
based on the use of PCR, a special place is occupied by markers that are fragments of DNA
located between the loci of invert DNA repeats: ISSR (Inter simple sequence repeats). Most
microsatellite mutations are associated with insertions or deletions of some repeats that occur
during replication. Such a violation of the stability of microsatellites most often occurs due to
the formation of loops on DNA during replication (“slippage™) [3].

The level of frequency of transcriptional looping varies. The relationship between the
number of such mutations and the size of microsatellite DNA is directly proportional [1], and
for four nucleotide repeats - exponential. Intensive lengthening of microsatellite sequences
due to replication errors is called microsatellite expansion [12].

The aim of the study was to identify the phenomenon of microsatellite expansions in
precancerous processes of the gastric mucosa.

Material and methods of research

Examination of DNA of the gastric mucosa using ISSR-PCR method in patients with
duodenal ulcer. Individual DNA typing (genotyping) of samples of gastric mucosa was
performed by amplification of DNA in polymerase chain reaction (PCR) using ISSR - primer
S2, which had the structure: (AGC)sG.

Amplification was performed in 25 pl of the reaction mixture containing 1 X reaction
buffer with triphosphates, primer of the induced structure, Tag polymerase (Tapotili, Institute
of Genetics, Russia), DNA was added in an amount of 10 - 20 ng per reaction. The annealing
temperature of the primer was 57°C, the synthesis of DNA fragments took place in 30 cycles
of amplification on a thermocycler (amplifier) "Tertsyk"” TP4-PCR 01 ("DNA - technology",
Russia) in the mode: I - 95° -2 min., Il - 94° -30s, 57° -2 min, 72° =2 min, 111 - 72° =10 min.

Electrophoretic separation of amplification products was performed in 2% horizontal
agarose gel (Vagofor, Latvia) in 1 x TBE buffer, followed by staining for 10 min in 0.5 pg /

ml ethidium bromide solution and repeated washing in running water.
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Visualization of electrophoregrams was performed on a transilluminator in UV light
with a wavelength of 365 nm, followed by photography.

Amplicon sizing was performed using a 1000 bp molecular weight marker DNA-
Ledder, pUC 19 DNA / Msp | (Fermentas, Lithuania).

Research results and their discussion

Genotyping of the epithelium of the gastric mucosa of patients with chronic duodenal
ulcer, revealed a variety of amplification profiles of DNA of the gastric mucosa.

Among the variety of samples it was possible to group DNA profiles according to the
phenotypic signs of dysplasia (D-1 — D-Ill) and to identify PCR types by maximum
expression in each case (Fig. 1).

| opl__mDlIl__ODI' oDl |

Fig. 1. Distribution of DNA profiles of the gastric mucosa in patients with chronic duodenal
ulcer(CDU)

Profiles of the gastric mucosal marker normally contained fragments of 190, 180, 160,
140, 120, 110, 90, 70, 60 np (nucleotide pairs) and were identical within their group, but
significantly different from DNA profiles other study groups. DNA profiles of 220, 210, 200,
190, 180, 160, 140, 120, 110, 100, 90 np. corresponded to the phenotype D-1. But phenotypes
D-I1 in 90% of cases had a variant of DNA profiles of 300, 260, 240, 220, 210, 190, 180, 160,
140, 120, 100 np (the first option), the rest had a small DNA profiles (second option) 500,
480, 440, 400, 360, 300, 240, 200, 140, 110, 100 np (Fig. 2), however, phenotypes D-11I had
DNA profiles of only one variant in size 520, 500, 480 460, 440, 420, 410, 380, 360,340,320

np (Fig. 3).
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Fig. 2. Electrophoregrams of products of amplification of DNA samples of gastric mucosa D-
II: 1, 4 - amplification profiles D-I11 of the first option; 2,3 - amplification profiles D-I11 of the
second option; M is a marker of the size of DNA fragments

DNA profiles of the gastric mucosa corresponding to the D-I phenotype had some
similarity (63.6% similarity) with the normal marker.

Phenotype D-II corresponded to two variants of DNA profiles with the presence of
amplicons with a size within 500 np and without them. The latter had significant similarity at
the level of 36.4% with the DNA profiles of the gastric mucosa type D-I111. This indicates that
DNA profiles of D-1I change and have transitional forms of PCR type D-I1I.
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Fig. 3. Electrophoregrams of products of amplification of DNA samples of gastric mucosa:

1,2 - profiles D-I1I; M is a marker of the size of DNA fragments

DNA profiles of the gastric mucosa with D-I1l1 contained amplicons of 520 np and
were genetically different from other observation groups, but were similar within their group.

Between the degree of dysplasia of the epithelium of the gastric mucosa by phenotypic
characteristics and DNA typing of gastric mucosa samples, the Pearson correlation coefficient
vy 15 0.863 and 0.917, respectively, which means a strong and very strong correlation between
the indicators. The coefficient of determination D=ry/"2 was 0.744 and 0.842, respectively.
The critical value of the correlation coefficient with a probability of 0.95 was 0.2732. The
critical value of the correlation coefficient with a probability of 0.99 was 0.3511. Comparison

of the correlation coefficient rxy with the critical (tabular) value of re for a significance of 0.95
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corresponded to rxy>rer.. Comparison of the correlation coefficient ryy with the critical (tabular)
value of rer for a significance of 0.99 corresponded to rxy>rer. The covariance coefficient was
78.673 and 100.898, respectively, which allows us to conclude a statistically significant

relationship between these indicators with a probability of 0.99 (Table 1).

Table 1
The results of correlation analysis of mucosal parameters
gastric mucosa in chronic duodenal ulcer
The degree of The degr(_ee of Degree of
. dysplasia - i
dysplasia - DNA tvoe dysplasia -
DNA type min yp Mitotic index
max
The Pearson correlation coefficient ryy 0,863 0,917 0,853
Closeness of communication strong very strong strong
Coefficient of determination D=rx"2 0,744 0,842 0,727
The critical value of the correlation
coefficient with probability 0,95 0,2732 0,2732 0,2732
The critical value of the correlation
coefficient with probability 0,99 0,3511 0,3511 0,3511

Comparison of the correlation
coefficient rxy with the critical (tabular)
value of r¢ for a significance 0,95 Fxy>Tcr Fxy>Tcr Fxy>Ter
Comparison of the correlation
coefficient rxy with the critical (tabular)

value of r¢ for a significance of 0,99 Fxy>Tcr Fxy>Tcr Fxy>Ter
Covariance coefficient 78,673 100,898 2,824
statistically statistically statistically
significant significant significant
dependence dependence dependence
with with with
probability probability probability
Conclusion 0,99 0,99 0,99

Between the degree of dysplasia of the epithelium of the gastric mucosa and the
indicators of the mitotic regime: mitotic index, the Pearson correlation coefficient rxy was
0.853, respectively, indicating the presence of a strong connection. The coefficient of
determination D=ry"2 was 0.727, respectively. The critical value of the correlation
coefficient with a probability of 0.95 was 0.2732. The critical value of the correlation
coefficient with a probability of 0.99 was 0.3511. Comparison of the correlation coefficient
Iy With the critical (tabular) value of re for a significance of 0.95 corresponded to ryy>rer.
Comparison of the correlation coefficient rvy with the critical (tabular) value of re for a

significance of 0.99 corresponded to rx>re. The covariance coefficient was 2,824,
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respectively. This makes it possible to conclude that there is a statistically significant
dependence with a probability of 0.99 (Table 1.).

Conclusions

There is a strong relationship between the degree of gastric mucosal epithelial
dysplasia and the mitotic index, the Pearson correlation coefficient ryy was 0.853,
respectively. Strong and very close in correlation between the indicators of the degree of
dysplasia of the epithelium of the gastric mucosa on phenotypic characteristics and indicators
of DNA typing of samples of gastric mucosa, Pearson's correlation coefficient rxy was 0.863,
respectively.

DNA profiles of the gastric mucosa of patients with duodenal ulcer according to the
results of ISSR-PCR typing in each case are detected by the maximum expression of
dysplasia.

If dysplasia from D-1 to D-Ill was detected phenotypically in the mucosa, the
genotyping result corresponded to the maximum D-I11 with DNA profiles having amplicons
520 np in length. Amplification profiles D-1l have two options, but the other option has some
similarities to the profile D-III.

Revealed fairly stable DNA profiles ranging in size from 520 to 620 np, which had the
nature of microsatellite expansions, and were different from the norm profile.

Prospects for further research. In the future, the phenomenon is planned to be
studied in practice in order to diagnose neoplastic changes in the epithelium of the gastric
mucosa.
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