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DNA methylation change of pWAP promoter region in porcine
transgenic somatic cells
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9 DNA methylationts ZR5E°] o] AIE 7|5 9 |49 A3t 2HE PHS A= JTS gt
AFolA = HA AZRZ 3 ARob Aol A {3 dulds Al 232 EeAE| 7l WEE TYsto] WE ol
FIo] w}Z HIE v E4ottt. pWAP promoter W #WEd#olHd HE-E E4517] {oto] L3t passage
Aol A= MEES wigsto] qFstA L™, bisulfite sequencing FHOZ F4& APttt L A7 pWAP
promoter W upstream ¥ F FEO|A CpG islands7t A= QI8 tt. pWAP promoters =T A2
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Abstract DNA methylation is vital in maintaining genomic stability and modulating cellular functions in
mammalian cells. This study was performed to identify the differentially methylated region (DMR) in
porcine whey acid protein (pWAP) and the human tissue plasminogen activator (htPA) vector of porcine
ear fibroblast cells. To investigate the methylation patterns of the WAP promoter, cells were collected
from the same passage and analyzed by the bisulfite sequencing method. Results showed that two
cytosine-guanine dinucleotide (CpG) islands are present in the promoter region of pWAP. The
methylation level of the CpG island 5 region was significantly higher in the pWAP transfected somatic
cells than in the wild type (WT) somatic cells. In the htPA, transgenic cells were significantly higher in
htPA1_4 cells than the other htPA transfected cells. The changing methylation pattern was observed in
the promoter regions and established transgenic cell lines. Our data indicate that promoter selection and
cell line construction can play an important role in the production of transgenic animals. Thus, these

results can be used as basic data for research on the function of genes.
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1. M2
A 55 BAF 7|E&S APTst BopoA o}
w2 A AAsta Qi E3] AR AR 7ES 5519
A FAAE 559 genome Yol AAAA ZHo7
She AP EREE Y S A&Hog AY HA
. FAAS FF A4 7]&L B2 APEEO] ohd

5ol 8= lom(l], §3] A= AT 7P
frAtotol AH At ] BTk ofyzt 0]F77] o4
9 Aok 24 B4 52 O}b‘iﬂ 7] Q= TERE F
B dky1 QItH2-5]. 5]‘_ FAAS =& AYAL 7|&0] 1
L3} HAA, FH-2ollA ohdtt SFY 78 AAYEA
22 AgamEt ollgt A3 nd = FAS S2o| 7
2 =deho-11]. 382 22 7)ol Wol 3 =HUs
& E6tal FAATS APsh= H oAl o3
T2 ARk o] girt. B2 AolA Harg Hiel Zo]
A FAE TUT AS BHOE sk 4R Ud
o|t} inheritance’t ARt o R dojif= Fo] TAE]
71% SFITH12-15]. tiFES] AS ANZ f ==
QRS o] HijeF 7]7to]| whet #A5] RolA|=
AE Ui a13], F84% 589 3% FHol7t
A PgHo R AGER gt A%E H1E HE §)
oH16]. whhA, FEA% =04 HPH o= Bl &
ARE Tdste 7AE dYsta ggstks b ofzfgol
UrH14]. =49 ) FARe] 84S =171 g
Al o] gt d=o] JF =i 9leH, 11 % St
L2 DNA methylationo] #-8A} @0 S ul%]
= Aoz ByE vl 9JtH17]. DNA methylatione &
A ¥o]  Qlo]  transcriptional inactivity®2
silencingg ¥271= 8% F SPUE HHA7|% 519
TH18-20]. wh2hAl, & A-ollAd= =4 WAP T2
£ o|83dl9 htPAthuman tissue plasminogen
activator) -AA7T ©d FEE HEE ARG & AE
Y ZQIstod DNA methylation pattern W3S H]a
EA5190.

2.2 JME B X RTX =Y

Az i 2 T A" A A= A 2%
< AFHste] ol gkt AAME Y2 Dulbecco’s
modified eagle’s medium(DMEM, Invitrogen, CA,
USA)= o]&3dto] 10% Fetal bovine serum (FBS,
Invtrogen)2} 1% Antibiotic/antimycotic (Invitrogen)&
A7 = AAStATH21]

FAE0|A L2 wE WE(pWAP)2t FAE01A Lg
e htPA |3 AdE HEHOPAE
electropolation®® Z¥zZr Alxof E=QJstct =9d
A= 2447 B & FEH AlZgke Adst] 9
3lo] 600ug/mL G418(Gibco)& Z7Fste] 37T, 5%
COz0NA st

ol

2.3 Bisulfite X{2| & PCR 24

Genomic DNA(gDNA)—‘: QIAamp DNA mini kit
(QIAGEN)= ol-&sto] £ & 5E FAsIsirh &1
¥ gDNAE EpiJET bisulfite
(Thermo scientific)& ©]-&3}to] bisulfite conversion
= APk olnf 200ngS] gDNAE ARSI OH,
bisulfite conversiong 9|5t0] 98T oflA] 10&, 60Tl
Al 1508 B¢ AsiaicH22]. HF wkgo] 9= H
DNAE Epitaq HS (TAKARA)®} Table 10 2H3€l
Zlo|HE ARgste] PCRES =35t9ltt. S & PCR

B2 2% agarose gelo] A7|FEst] 712 FEZEF
£ Ikt

conversion kit

> (e

Table 1. The primer sequence for PCR amplification

CpG .
island Sequences Tm | Size(bp)
F:
i TGTAGATAGATTGTGTAGGTAGGTAG
1 region R 53 216
TTATATCTAACCCTCAATAAACATC
F:
5 regions AGGGGGAGATTA};I?GGTAGTTTAAAG 59 256
TCCATAAAAACACAAATTTAATCCC

2.4 Cloning % &7IME 24

PCR ¥ AF=2 pCR2.1 HE o] TA E2457] 9
319 Gotaq(Promega) 1ulE A7} 3, 72CoA 10&
B T-E5H A tailingS X8sHAT A tailingo] €
PCR AFE3} pCR2.1 WE}E= Ligation mix(TAKARA)S
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0|83} ligationg AAISFHTE Plasmid® QIAprep
spin miniprep kit (QIAGEN)E AR&slo] &5t
PCR AFE9] 4FQlo] 21 H plasmidE ©l-&3st 7]
A LS AR oH, A71ME B2 Genetyx ZE71
oS ARESHATH22I.

2.5 SAX

EAAZE SAS Enterprise Guide 7.1 ZE1349]
t test(LSD)E o|-8sto] A7t f-94d B4 AAlst
ATHAX0.05, Mean=*SE).
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FEHE A2 JAES 915te] Fig. 1A9F o] §47t
Z85Itt. & 14.2kb=E =0 = HEHE= f4
o3 =2 E<Ql HIX] WAPE ol&st3eH, el &
A= htPA7} EE HES Sttt (Fig. 1A). E3L o
gelold sfeE EA517] I5te] Urogeneol Al A|8st
= Z2IHE 0]85to] CpG island Y9S AT 2
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(Fig. 1B). 1 regione GC% 56~57 ¥oH, 14749
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Fig. 1. Contructure of pWAP and htPA vector(A)
and analysis of the CpG island region(B).
The blue region is the CpG island. CpG,
cytosine-guanine dinuleotide.
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cytosine F71°] doluh= A o8 ZR/EES] B¢
70-80%7} CpG R LE =0 E&45k= Ao
A ok ol g Wk f4A UE A Ul A
To] glom, E3] 44 promoter ¥H 2] DNA HE
sl& Qlsto] AR FHo] JAH= Aoz A A
oH23].

=3
S
o}
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SIS

3.2 pWAP HE Q] HMIMIZO0IA1S] DNA

methylation B3} M

pWAP HEE =g =R A e Aot Al
oA promoter YH 2] DNA methylationg 2435t 2
T} 1 region®A= WT 3+ pWAP 82 = AA=Z
IF0A (92.9£2.3 vs 98.6%1.4 %) 5-291& o7} ol
ZJ=A &Skt (Fig. 2A). 124, 5 region®] 3% WT
I3 Hweg 2y fo¥os W2 methylation
patterns E AT} (Fig. 2B, 81.7+4.9 vs 98.3+1.7 %).
WT 152 4% pWAP promoter?] CpG regions©]
w2} o2 wigle] WiEdold S YERES 16k
o} mebA, 5YE AR Yol wiEdold gl
w2} DNA HE3 Aol =24 vehds & =
At Z2wE JFof HHst 7PA Jo] S5,
55| YAAZ} BA 220 w2t A& HEA YErg
Tt ofde}, dadAe] WA E wEst HalrE 4]

27 verdtia B vb o4 w=hA <
A EQlof wet 2] o2 499 =g eld HE
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3.3 htPAE Udlol= RS MMM DNA
methylation H3} 24

AXZY htPA FHARE Ehsto] 2719] FEAS Al
EFE 451990 24 A|ZFoA DNA methylation
< vl 3t A} Fig. 3914 YERd vk o] 1 region
9] 7% htPA1_#33} htPA1_#4 AZFoA (74.3+4.3
vs 91.4£1.4 %) §9A Aolg FIskqie. 124, 5
region &A= §9F o7 AHEHA A3ATK
79.9+3.3 vs 71.7+2.0 %). GHrH o2 ZZof uje} o
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Fig. 3.
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QUet. £, 4lok 24 A4S 9ITt FAAL HA) A4
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Q. o]d EFoz ARSEIL Q= HA] WAP promoter
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(1) =A 74 Sold marE g9 W CpG island

= pWAP upstream F F-E2olA ERI=|Gich
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(3) htPA & #WE7} =] ¥ e AAz9] 7
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