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The effect of non-thermal plasma on DNA methylation-related gene
expression in crossbred Pradu Hang Dam chicks
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ABSTRACT: The aim of this study was to investigate the effect of Cold plasma on DNA methylation-related gene
expression in crossbred Thai native chickens. Fourth day-incubation fertilized eggs, which is the optimal stage for
the beginning of embryo development were exposed with cold plasma. Incubated eggs were exposed for 10, 20
and 30 seconds, respectively, compared to the control group. Expression of DNA methylation-related genes (DNMT1,
DNMT3a and DNMT3b) was determined in liver tissues derived from 32 a day-old chick (n=8 per group) by real-time
PCR techniques. Significant downregulation of DNMT3b gene was found in all plasma-treat groups (P=0.0014,
P<0.0001, P=0.003, respectively). This study demonstrated that cold plasma technology had affected on DNA
methylation-related gene expression, which affects the development of the embryo and the regulation of the
expression of other genes related to development of the chicken embryo. This green technology will be saving as
the further development strategy for agricultural benefits in Thailand.

Keywords: gene expression; crossbred Thai native chicken; DNA methylation; cold plasma
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& Use Committee - IACUC) Augisouazuinnssueimnsdnd usom fieon (Wszalne) S1da umwu 1aviifuses FRIC-
ACUP-2008005
A INAAIAZNITIUHUNINARDS

TunmsAnwiiinaaediaeirldiinery 4 fu vedlifudosgnuandszguma $1uau 1,056 Wos uwisoonidu 4 nay
fe nguiilildsunsnsedudenaranidu (ngualunm) wazngudldfunisnsedudtowarauniulagliied ssains
wanau L SuRTusafulii 6-10 kv fiaud 700-900 kHz Tngldfinandisneiu 3 sedfu Téun 10 (P10) 20 (P20) wag 30 (P30)
Aunft Tnsmsnseudenanauniurinfios 1 ads audsnisinuiwes Sakulthai et al. (2023) wagtudniinauund annidu
lognlaiinesniuusn (Day Old Chick) guifiusheendlagyhmsnigaesnanguas 8 § 93 32 Wiaiiusegnadeidedy
yun 0.5 gnunardadiuns Tdluvasemaassvin 1.5 Taddns Afa153nwianin RNA (RNA later) uaziiulifoumad -20
pIMaLTua nounisann RNA
n13afa RNA andaetraiiaida

ihéeehaileifesiuuna 0.5 anuaifiadwns ldlunasanaassuunn 1.5 faddns iy Trizol (Ribozol) Usuns
500 lalAsans waziiy tissue lysis buffer 200 Talasansuazyinnis Homogenization #aediUndaisly 15 wiit ansduiu
Chroloform U318 100 lulasans wersheileruny ndulu-ndusn tily centrifuge 12,000 rpm flgamagdl 4 ssmwaLdoa
(nFegamgiivies) wiu 15 Wil ndugnauveavaladuu (supermatant) Uszanas 500 Talasans 1d tube Tual s¢¥a
a8 nZNoUAIUANAANINIY LY Isopropanol 8m518u 1 : 1 (RNA : Isopropanol) W1l centrifuge 12,000 rpm 11w 15
it i Isopropanol 714 Wil 75 % Ethanol U3unms 1 fladans (1000 Talasams) thly vortex uas centrifuge 7,500
rpm WU 15 Wi wansazansduveuailais (Ethanol) senlvivn se¥seslimnznau RNA Uinutuvaeannviay Tnd
tube eisllFusUszana 30 uiinieauniinzneuasla iy DEPC water (DNase/RNase free water) U31a 25 — 50
lulasans ﬂwlﬂﬂmﬁqmmﬁ 55 pernealdea 15 unit antunildinraadiudues RNA femies Spectrophotometer
(NanoDrop §u 2000 Thermo Science, USA) #ifianugnandu A260 iulifigamgil -20 ssmiwaldea
N1589A513% cDNA faewmaiia Reverse Transcription-PCR

n15daAT123 cDNA dewaiia Reverse Transcription-PCR Tagi3ua1nU3anas RNA Sudu 1 lalasniu Tnglden
anm ReverTra Ace® gPCR RT Master mix with gDNA remover (TOYOBO, Japan) § ol¥dunanfia axDN Master Mix 2
lulasdns Nuclease - free water 5 lilasans vlusiigaungdi 37 esmuwadea Wunan 5wt anduthdrunasiildun
Wil 5xRT Master Mix Il 2 lalasans Usuinssan 10 lulasans diluidaiados PCR T100™ Thermal Cycle (Bio-Rad) Ta

MuuaaneUszneulunle 37 esdwaled 15 Wi 50 eswalded 5 U9 way 98 esdwalded 5 undl (Figure 1)
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Treat Cold plasma After hatch out, the liver
tissues derived from 32 one-
day-old chicks (n=8 per group)
were collected.

Sample - - -—) ;

collection liver
tissue

At fourth day incubation ANA extraction
fertilized egg PCR Thermal Cycter

» SYBR Green |
» Primer-F

2 » Primer-R =
» Water PCRgrade || = vy
» cDNA '

¢DNA PCR mix

cDNA synthesis

2 -AAGt (AACt = ACt Test sample — ACt Calibrator
sample)

Target gene: DNMT1, DNMT3a and DNMT3b

Figure 1 Description of the mechanism of the Non-thermal plasma technology and sample collection of liver

tissue for gene expression studies.

N3ANEITEAUNTSUERIaRNVBIBUAIBWATA End-point PCR

11 cDNA T 3 snauil o nwinsuanseenvesdu DNMTL, DNMT3a waz DNMT3b nslddiunasyes 5x
FIREPol® Master Mix Ready to Road (Solis BioDyne, Estonial), kaglwsiues (Table 1) (A2uLu9u 10 uM) Lay cDNA
(Pudadu 40 pe/pl YSunssaw 20 lulasdns snduiludnia3es PCRT100™ Thermal Cycle (Bio-Rad) Inefmun
anmeiiuszneuludie 95 ssmiwailoa 3 undl udfinuTunas ONA 1uswau 45 seu segamail 95 ssrwaldea 30
i 60 asnsadioa 40 Jundt awdae 72 eseusaila 5 unil warAugaaniied 4 eseusaila twaufAzenitldun
MIIADUAIY 2% agarose gel electrophoresis
nsAnEINIsUAnIRaNYatBURIeImALlA Quantitative Real-Time PCR

11 cDNA UM LS Inail e w11 5uaneonvesdu DNMTI, DNMT3a wag DNMT3b Tagldasludiunauves
LightCycler® 480 SYBR Green | Master (Roche Life Science, U.S.), lnsie$ (Table 1) Usinassau 10 Tulasans 91nih
iludia3es Roche LightCycler (LC-480 Real-Time PCR Systern; Roche Life Science, U.S.) Tngrimunaniizfiuszneu
U 95 ssraldea 10 udi udufinuSunas cONA ludwau 45 sou fMegumgll 95 ssrnwaidea 10 Jundl 60 aam
Wwalded 10 3unit 72 ssrniwaidea 10 il udwhnsivgamgiifies 4.4 ssmwaldea/Auni lneliuain 65 ssrivaldys
1 it wagluauds 97 ssriwaldea (Melting curve) wazdugmaan1ied 40 sseniaidea 10 3unfl then Cycle threshold
(CT) Aldudwia 1 eTiasiein1swansvesdusasaunis Relative normalized expression 22 (AACt=ACt Test

sample — ACt Calibrator sample) fiUSinasduiusiusesunsuanseanvesdiu B-Actin (Livak and Schmittgen, 2001)
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Table 1 Primers used for amplification of the genes

Gene Forward (5°-3") Reverse (5’-3") Reference

B-actin GTG CGT GAC ATC AAG GAG AAG C CCA CAG GAC TCC ATA CCCAAG A Zhang et al. (2018)
DNMTI1 ACA GCC TTC GCC GAT TAC A CTC TCC ACC TGC TCC ACC AC Li et al. (2016)
DNMT3a  GGA TAG CCA AGT TCA GCA AAG GGG AAG CCA AAC ACCCTCT Li et al. (2016)
DNMT3b  GTG CTG TGC CTT GAA CAT TG TTC GTA ACT TCG GAA ACC ATT Li et al. (2016)

* DNMT1 = DNA methyltransferase 1, DNMT3a = DNA methyltransferase 3 alpha, DNMT3b = DNA methyltransferase

3 beta and B-actin = beta actin (Housekeeping gene)

NFAATIERdaYANISEDA

11 Cycle threshold (CT) fildunduins Wiednsieinisuansvesdiu DNMT1, DNMT3a waz DNMT3b ALEANT
Relative normalized expression 22 fiusnauduiusfuseRunisuaneanvesiu B-actin wazsnerunaiduaiade
(Mean) kagiLlAs1¥3iuU Multiple comparison with a Fisher’s least significant difference (LSD) test Imﬂ%’ndmﬁiﬂ@ﬁ%

wanauwdudususeuiisu (Control)

nan1sANwIazIATal

MNNANIIANYINUT NSuansoenuesdy DNMTI uay DNMT3a lunquitld3unaghilduwaranndulsiiaim
uaneinafuneadid (P>0.05) un1suansoonuesdu DNMT3b fldsunarauniuiia 3 sedufe 10 20 waw 30 Junit fms
wanseeniininiinguauauegaiitudiAny (P<0.001) (Figure 2) Fudulunuaunigiutazaenadesiunisdnuives
Zhang et al. (2018) Al#nwaraundululviinudmuimaraniuinadenszuiunsidumiianadu Tnslusynianiaves
wanaunduaziioyyadaselunguues Reactive Oxygen Species (ROS) mi‘jmﬁﬂﬁlﬁﬂmmLﬁa‘vmEmﬂﬂﬁﬁ%maaﬂ%m%’u@ia
astlalana 1wu nmsiAnadneseanled wazlusAuafueia (Davies, 1995) ilaiinnuiliiaunaszinsansduoyya
daszuazouyadase axthlugnisiin Oxidative Stress dsdsnaliiiAnnisuanseanvesduiiiudsuuvasiulaeilifing
Wasuwasdduluaresiiduie Feninisidsuilasesefiauind lnenszuaumstiduemiatuieduniduedia

wANdUAY (Goldberg, et al., 1997; Cerda and Weitzman, 2007)
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Figure 2 Relative mRNA levels of DNA methyltransferase 1 (DNMT1), DNA methyltransferase 3 alpha (DNMT3a) and
DNA methyltransferase 3 beta (DNMT3b) in liver tissues of 0 day-old in Thai native chicken. Data are
presented as mean + SD (n=8); n represents an individual Thai native chicken according to the one-way

ANOVA with a Fisher’s least significant difference (LSD) test.

§u DNMT danuddaluseninanisandafigeunaznszuiunisid uewdiaady Tng DNMTI do31du
wiansuawleisalunsiigsnuiddyianludnifinszgndunds fmhilunisinuanusveawiiaedulumeidued
é’ﬂmswﬁﬁﬂmﬂuiuqﬂ (Li et al,, 2016) wazdunumdrAglunsaisnuLaNA19 U LsadnaAURINITLULYAE (Egger
et al., 2006; Moore et al., 2012) & DNMT3a way DNMT3b LﬁaﬁmiLLamaaﬂﬁ]smmiaﬁﬂﬁﬁ@milﬁwyjLuﬁaﬁu’a DNA
Aol uay DNA mefidaunsieilv (Okano et al. 1999) fagwvawail DNMT3a uay DNMT3b Sagnidenindu de novo
methylation (Ge et al., 2004; Riggs and Xiong, 2004) ﬁﬂLLﬁi?ﬁ?ﬂ DNMT3a wag DNMT3b 1Ju de novo methylation
wilouifu uinisuanieanvesiuis 2 lumswauvesgouiuiinuuansaiuegnun §ensudniesnvesiu DNMT3a
wfinsuanseandouinan wardndusaeamaaiguaznsiauveaead Fsnaansdnumuiteymanatauiulil
nasonstudinisuanseanves DNMTI lumsyhmiiifiesnuanuzamessiiaedulusmeiidue uarnsuansoonvos
DNMT3a lumsviwihiiddysenswanvengad diunisuansesnves DNMT3b 1 finnuiiedecedrannlusewing
nsauluTady (Takeshima et al,, 2006; Yen et al, 1992; Xie et al., 1999) GsilnsAn®w1v09 Fernandez et al. (2020)
vhnsfnuanuzvossfialaduluduuilosenisegsenveswadlulinuiinisuansesnyesdu DNMT3b fisnniiulddl
AwdndyeE1sBeiuNsAIUANNISLARIEBNYBNEY Sox? wag Scleraxis MALITRIRUMIATISAILANFIYBad Uazilka
Rensuanteenuesty Bak! Mdefunisnevensad nelniseddnuazianzrenisimuifseu Jsnmsulsvensadly

szazusn Nssiule wazmsueneenluilleBanizaziinduldudlulinufaudunddlifinly (Patten, 1898) iazuiln
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Finsitmuresiideuszdniudely Meouuszneumeeuiomaisndusenisdsadiandsinnsitnle (Zusman
and Ornoy, 1990; Kavlock and Daston 1997; Hu et al., 1993) wazLile DNMT3b finnsuanseenunniiuluavdsnaidene
AsWAILITeIf1s o liFs oukATENsULazaeld (L, 2002; Jin et al, 2011) §9n15@nw1vea Liet al. (2016)
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