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Determination of DNA Methylation Contents Both in the Blood and
Muscle Tissue of Pigs and Significant Difference Analysis
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Abstract: [Objective] In order to provide evidences for molecular mechanisms of heterosis in pigs, significant differences of
DNA methylation contents between parental lines and their hybrids were analyzed both in blood and muscle tissues of pigs in
parental lines of Large White (LW), Landrace (L) and Meishan (M) and their hybrids LW XL, LXLW, LW XM and M XLW.

[Method] High performance liquild chromatography(HPLC) was used in this study. [Result] The average DNA methylation
content is 16.92% in 163 DNA samples of muscle tissue and 6.49% in 182 samples of blood, where the difference is especially
prominent (P<<0.01). The DNA methylation content is lower than 10% in all blood samples, varying from the highest 9.93% in L X
LW hybrids to the lowest 2.97% in L parental lines. In parental lines, there is a very significant difference between LW and L (P<<
0.01), but no significant difference between LW and Meishan pigs (P>0.05); in hybrids, the differences are significant between LW
XL and LXLW (P<<0.05), as well as LW XM and M XLW (P<<0.05). As for the DNA methylation content in muscle tissues, there
is no significant difference among the three parental lines (P>0.05); in hybrids, though there are no significant differences between
LW XL and LXLW, as well as in LW XM and M X LW, there is a significant difference between the two different hybrid systems
LW XL, LXLW and LW XM, MXLW (P<<0.05). [ Conclusion] A method of HPLC is developed for detecting DNA methylation
contents in blood and muscle tissues of pigs. There are significant differences in average methylation contents and tissue specificity
between blood and muscle tissue.
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LB, AT AR Y Cedar 25 SLEE R B @ T AR R 2R LIS = 2 5, B
KW, 4] DNA RS KA S HERRIER TR AR 2 AL B A o
SLE AR . Hepburn® X f4% DNA HIEALHEAT T HFSY, 4 . s
0 DNA - FEA 5 5 R PR S AR 2 AT T 4% 1 MRSTE
BT, AN AACRE PRI BT, i2ess 1.1 iRBas
Bl AL A AR PR Sk B 4 e o Tsaftaris' 5347 iR (LW K Ag% (L) R ILE (M),
T A TRZAF HIEA DNA HIEAL fms g b AR IE RS KA X KA. KA®X KA. KA
Jramsng (L, A IR AN SR A MO e SR L 20 0] 3 M LU R LU A XK 1 S 2 PO g A L PR 4
h 31.4%F1 28.3%, 2R 27.4%, DA ik g Pk LR B T Herp AN SRS Y, AR HE & SE
5 DNA HUSMUARE B AONOG, Btbfhilh, 2938 RAF. 5-F L e A s g bR dEAE e [ Sigma 2,
Ff DNA FUMEBR SRR RIAR AT O, nREE 2% AT sEg /K A EEmi i 44K . BDS Hypersil C18
FEAERIAG <. Xiong SWFST TKREA AR eI aihE (200X4.6 mm, 5 pm) T T-Abnt A
BEEN DNA HIEML, SRR EARRGHEN  F2iPh L LR RS LR 1 LA FEE A
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Table 1 Number of DNA samples

24 Tissue KA LW KAML MLl M KKH LW XL KR LXLW K LWXM MERHE MX LW

JULAl Muscle 11 13 43 11 22 38 25
1.3 Blood 27 24 13 18 19 48 33

1.2 S¥EMEEILENEEEL DNA BENKTF Shimadzu 22 7] [¥] BDS Hypersil C18 ££:(200 X 4.6 mm,
DNA $2H 2 B SCHR[12] 7775817, DNA /KAf 218 5 um), FEAE 10°C AT T, LA 10%F i Smmol- L™

Demeulemeester! 45 [ 9%, I dEATIE 248 ). (IR EEREIR AN . 0.2% = Z IR Rk SR S AH AT 0

£ 50 pl 1) DNA #HH I 70%H) 5 208 25 ul, 80°C fii, VN 1.0 mlmint, EAMNEK 273 nm, REE

JKA# 5 h, SR KOH (2 mol-L™) ¥ pH {1 %4 5] 3~ 0.01 AUFS. Afumsng (C) Al 5-HFEMImERE (5-mC)

5, [AINFSTE R KCIO, UTUE, JEUE-20°COKFEIERUTIE  AFEAEXT IR, 2005 163 M ILIAZHZE DNA FEFI 182

Jii 12 000 r/min Z5.0> 30 min, WE_IEBUG OO R DNA KRR SRS S8 le, AR E

VKR ACUTE, ) UG O 5 PRI BYE W, -20°C R SAREE 3 Wk, HCPISME.

745 M, BRI B AR NS LC-6A /1 1.3 HURALE

OB L L (RID-6A 28 AR A I 2%, H A WA AR 5-mC/ (5-mC+C) [ H 73 Hok
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MR DNA F 5-mC 145, B DNA HF 34K
o B EEBERSTE 43 MV H Excel 2003 F1 SAS #44:
8.0.
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2.1 IREEANHE R EILE

LT 5~ PP e e R PR A, DA R R
YLLVRE S I B OB i e vk (B 1~ 4)
MBI LA, fEARRI AT, C ORI TAA
3.15 min 245, 1M 5-mC LR EA B )24 3.82 min Zifi .

1 CHrMaEE

Fig. 1 Chromatogram of cytoine standard

B2 5-mCHRtE2iEE

Fig. 2 Chromatogram of 5-methylcytoine standard

AJL

3 HBAMAEREEE
Fig.3 Chromatogram of muscle tissue of Meishan X Large White

5-m(C

5 598

4 KPRMEEIZE
Fig.4  Chromatogram of blood of Landrace

2.2 IM&FORLAIZELA & DNA BREAL & 289 ELER
M2 FTLLE Y, TEMIE M 3 ANSSEA R & 4 A
FeRlE T, 163 XL 4128 DNA PP AL Sk
16.92%, 182 #} L7 DNA FEF-3 FIEAL &0 6.49%,
PR 2 ) 25 il B TR K (P<<0.01) . I
DNA HIEALSEIET 10%, LXLW 228858
BT 9.93%, MK EAMEAL, O 2.97%. KA
A A2 0 22 23 (P<<0.01), 1 K A3 A
U2z 2R A EE (P>0.05), LWXL 5 LXLW
ZFif, LW XM 5 MXLW Zefif 2 [0 AI77AE 2%
MEZER (P<0.05).
LA ZA T, DNA FEME S B AR 10%~20%2
B, 3 NaifisEARZ MR EEZESR (P>0.05) ; LW
XL 5 LXLW Z4Mf%. LWXM 5 MXLW ﬂfrwﬁ‘z
) ZE SR B2 (P>0.05) 5 (HAEB MR Z4A54]
Bl LW XL, LXLW 5 LWXM. MXLW MM%‘ZIEU
ZREE (P<0.05) .
2.3 MiRALHPARERZEE DNA BELEENE
a5
M%% 3 LA, M H DNA FEEAL & EER LW
S LW Z A ERARZES, HEmm b
i’aiﬂ%‘m% (P<<0.01) ; Z<FEIM# DNA FIAEAL
RN T A, R IE R 2RI
M 4 nf LA, MK DNA LS MXLW
FFPHEE LWL My LWXM Z [ {E7Epl i 3 75 5 (P
<0.01) , 1ff LWxM Z#fE S LW M, LM b5
LW Z 2R AR (P>0.05) , BIIFERALEA
—H. LWxM., MxLW LS ARalifiAf L R 00 1E 1 A%
P
2.4 BABLAHTERIZHESE DNA HELESEMNE
BEIbE
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F2 DNAEHRELMESEMEREEMSH
Table 2
cross-breeds

Significance test for the average DNA methylation content both in the blood and muscle tissue among pure breeds and

LA Skeletal muscle My Blood
KA¥ LW 0.1816+0.0293a 0.0593+0.0019cd
KA¥ L 0.2026+0.0211a 0.0297+0.0034¢
KA AR LWL 0.1145:£0.0170b 0.0709+0.0047bc

KA KA LxLw
HELE M

KM LWxM
MR RS MXLW

0.1417+0.0152ab

0.1558+0.0154ab

0.1920+0.0119a

0.1832+0.0195a

0.0993+0.0124a

0.0537+0.0027d

0.0633+0.0019cd

0.0788+0.0043b

R P AR AE DS RIS PR RN 22 57 . % (P <0.05)

All the data in the table are means = standard error. Means in the same line with different letters significantly differ at P<0.05

Fz3 LW, LBAR WXL, LXLW ZFIEMiGH ONA B E L S BHZ B
Table 3  Significance test for DNA methylation content in the blood among Large White, Landrace and Large White x Landrace,

Landrace x Large White pigs

PNEL A KB L KEFK A LWxL
KA L -0.0296™
K=K % LWxL 0.0116 0.0412"
KA KA LW 0.0399" 0.0696" 0.0283"
. P<0.05, 7 P<0.01, K. The same as below

A LWL MELR LWXM, MXLW RFRFEIA H DNA R R T EMZ FLLE
Table 4 Significance Test for DNA methylation content in the blood among Large White, Meishan and Large White x Meishan,

Meishan x Large White pigs

K LW g M RERMELE LWxM
L% M -0.0056
KEE=HLEE  LWxM 0.0039 0.0096
ML RS MXLW 0.0195" 0.0251" 0.0155"

MF 5 LA, WIAZZ DNA FEAL S R p
S ARGl h 2 )R 2 Fiof 2 1A JG st 2 72 57 (P>0.05) 5
LW XL ZeFg BT Waifg (P<0.05) ;5 1 L
XLW 2R B Z T L (P<<0.05) . IERACE: R

—3, RN AP

MF 6 FTLAE I, 4ifh LW FI M, DL LW XM
A MXLW Z<FsE LA 4127 DNA S i i 2 (1]
B EEME 2R (P>0.05) , IFRATSE B3,

F5 LW, LEARLWXL, LXLWALA4EL S DNA REL S EMEZ E LR

Table 5 Significance test for DNA methylation content in the muscle tissue among Large White, Landrace and Large
White X Landrace, Landrace X Large White pigs
KEHE LW KH% L REKER LWL
KA L 0.021
KAFKARM LWxL -0.0671" -0.0881"
KHBE KA LW -0.0399 -0.0609" 0.0272
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Table 6
White X Meishan, Meishan X Large White pigs

Significance test for DNA methylation content in the muscle tissue among Large White, Meishan and Large

KA¥ LW Ml M KEEMFILRE  LWxM
M M -0.0258
KEARMLHE  LWxM 0.0104 0.0362
MELAE < K AR MXLW 0.0016 0.0274 -0.0089
3 it R, 1sigRn S IRY, MW T & 4 i e 2

7 H AT 2 103 IR AL A e 7 vkrp s s
BEDIVE e 8 RS A0 T, AH 2 A8 1) BRI P DR AR 2,
TAESHTAERE )AL s B CpG FEAIR S . BHR
202 /] Msp T /Hpa T PR PR K 3 R s A £, 13
PRI T A RIS O RURE S 40 B i (K1 41 DNA
FOLAGARRE, S5 oR, R B r vl B o it
(1) DNA F AL I EARE S AN M 4 DNA 3
IR R38N DRI A T R A ARG DU F 7%
PL H?-SAM # N\ VEA1 HPLC W04 5, 15 42 F A
5E DNA A S5-I g & mbsvfE i) i, s
SRR DNA LA ol il 2 ik g 3 B3 o o A%
T, I A DL 8RR pH R IR BE T
WEIFVEME, 28 S RIRIE, B PR A
S FLWR o It s U, ARHFIT R SRR HC1O, /K fif
DNA, F ik B i 28 A il Fo2 7R A K2R g k) LA 3k 5, 5-
L famsg i 2 3, HE—2PAESE T HPLC & —Fifase
(I 5 3 [N 41 DNA FRAE B A 3k K 7 vk

TEARTFH, 163 43 ULIAIZHZ DNA FEF-3) H 34k
TN 16.92%, 182 il DNA FE-F3 FEL & &
M 6.49%, PFE ZIRAIZE 10.43%, ZEFiR®) T e
K (P<0.01) o 55 Weiss 2500 SARSE, ARATTIA
NS @ TR PO, IR RS A&
AR, AT E A0 DNA YRR R I 2 7 4 2
AL AN 25 LA S A i B, ZEAH R 28 A ] —
TS 1) 4 AN A4 2 TR A7 v P88 AR S T PR AR, T
ENE e ENEE L IE TR S Wi N
(f1. Xiong!" VX AKREZAS TN 63 K AL A
JEEnE DNA FEAGIT TR I, A — 507 5 DNA HiJE
WAFAEZE S, ShTE 212 DNA P RALREL R v 1
M FEF KDYt IR R IA M B-Zip S
SN, J33lT DNA JPHILER F 4128 CERIZAA
i RE AR, #E K F2Hp B-hordein 3 [H A5 24 1bL
R AHIFST b Ik e BB AAR T o B
B2 a S S 57 = M PR NI R EE Al 1 )

Dfe e 5% XA A il i rh i DR 1 e b TR
TEERIPIRES, Rl — 28/ SR Rk, T HE 4y
EXRFEWMAE T CpG &, HAFIXLE CpG Bk
TR AR IE R A 0T ARIE . (HAE R A AL
PR, TR AR B fF, V2 LR AT R
FUTTEEOCIAT, 17 Ak DG P R DR Rk I e 46 D /L
() FE I o

4 i

AWFFUEN T WERE MBANLN A ZH DNA
FeAb 5 B I fR BOROT E i D 52 J535 - DNA AL 5
FEMLBCRIL A R 22 5 2, R UGV bk 2%
Fft AL S I AR R DL A A A A5 ek, HED
ZRAH Fy AR E By ACHDN TR A LA 4
A EPAREI LR, AR LS A S 2SR Fy AR
PRIZH DNA PR R ) 53 A E ) 2
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