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Effect of DNA Methylation on | gf-2r Expression in the
Development of Cloned Cattle
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Abstract: Epigenetic reprogramming has a crucial role in establishing nuclear totipotency in normal development
and in cloned animals. In the current study, the method of real-time fluorescent quantitative PCR (FQ-PCR) was applied
to detect 1gf2r mRNA in Madin—Darby bovine kidney (MDBK ) cells after being treated with 5’-azacytidine (5'-aza, a
DNA methyltransferase inhibitor). And then we used the method of Bisulfite DNA Sequencing to detect DNA
methylation status of Igf-2r DMR 2 (DNA differentially methylated region, DMR) and 3'UTR (3’-untranslated region,
UTR) in several tissues, such as brain, liver, lung, and heart in normal and cloned cattle. The results suggested that Igf2r
mRNA were up-regulated in MDBK cells after being treated with 5’-aza. DNA methylation at DMR 2 significantly varied
in normal cattle tissues but without significant variation at Igf-2r 3’-UTR. DNA methylation at Igf-2r DMR?2 in cloned
cattle was markedly altered compared with a normal fetus, while it was similar to a normal fetus at Igf-2r 3’-UTR. Based
on these results, it is suggested that DNA methylation inhibitor down-regulated the expression of Igf-2r in MDBK cells.
In normal cattle, patterns of DNA methylation at Igf-2r DMR2 was variable in different tissues, suggesting that the
mechanism of gene imprinting was differently regulated in these tissues. The results also showed that in cloned cattle,
Igf-2r DMR2 DNA methylation was disrupted while the non-imprinting control region (3'-UTR) was not. It suggested
that disruption of the gene imprinting control region was likely to result in the abnormalities of cloned cattle.

Key words: [gf-2r; Epigenetics; Cloned cattle; DNA methylation; Gene imprinting

BRI RS NI S R T R ARSNRAE, dib s ML O B A, )L
WA FEE S (Wall et al, 1997; Wilmut, 1998;  KRAEME, IXHWAHERS] TSRS B
Stice et al, 1998) o HSL R ZEXTIRIGREATZ SEHORIGRMBN L. H AT AR AN e 4 i

ek H 3 2007-04-09; 4552 H . 2007-08-27
FEETH: H K QRFHEIE4E R B ITH (30500301)
" MWiAEE (Corresponding author), E-mail:long_ jianer@yahoo.com.cn



530 5% % DNA HIEALRH I 1gf-2r F i AR se e /1 5 1 vh A A 471

YifE (reprogramming) , FHAL K FIIFEP—LLHE
B JE R 3R 0E S, o v B RICRAIRIN 3 2R

(Daniels et al, 2000; Jaenich et al, 2005) . HAjx
TR R L& (epigenetic modification)
T4 REMIBE9E 24 b /E DNA H 4L (DNA
methylation) . 4185 LBEAL Chistone acetylation) .
FLIMENIZE (gene imprinting) %5 J/71f, ' DNA H
et 3 B R L B i T 2

R, bR 1of-2r 2R G, DB

K (Barlow et al, 1991) . OVJEFIE#L K B 74 45
W4 (Wang et al, 1994; Ludwig et al, 1996), 551¥)
SeE IR R IS AL RS AR KB -2
A% (insulin-like growth factor-2 receptor, IGF-2R)
hZ SRR IR . DR R, 1gf-2r K
e A Ji A 21 b o A2 ME B i ( paternal
imprinting) . BREVESEA KL FRIA . 1gf-2r EIIZESZ
A~ DNA HIEALZE & MMiX (DNA differentially
methylated region, DMR) i#5, DMR 1 fif T3
JAB RSN 1 Hisi, DMR 2 i THE T 2 W

(Sleutels et al, 2002; Herman et al, 2003), I
DMR 2 X b FEE R 2 B MG X . iP5 s, A
[F LB, Iof-2r JER DMR X R Z5 8 AN S AH
[F], PRI BRI AT B AR (Hu et al,
2003), T2 Igf-2r FEK DMR [X [ 45 84 K H BB AL
il v AN WA

ATFFERGI T 28 DNA H LB B 57 Ab 2

& MDBK 411 Igf-2r mRNA &AM JFisH]
MBI =k FE RS v, R T v [ A AN TR AL 2R
lof-2r [¥] DNA FIEALTG 0L, DLERE Igf-2r BRI
B vl b R B AR R

1 #RFITTE

1.1 4 |gf-2r £E DMR 2 F5|mER D

Wi oA AR 41741 (The Human Genome
Sequencing Center, http://www. hgsc. bem.tmc.edu/
projects/bovine/), A Igf-2r mRNA (AF342811),
RIA 1gf-2r JERA & 7 2 Hh AT 3 AN (gap)
FEHIRS . AT 8T 1gf-2r W& T 2 P8ISS A7EAE
DMR 2 &5#, FATTh 3 %514 LA T (]
la, % 1), gap 1 I8 YA MABAT I L3 T3 1,
gap 2. gap 3 I H PCR J7iEdHATH 3. I H & il
K ARy 322 AT 412 DNA, 43 1 H 500 ng DNA

BT PCR S )% ASEAMNER T . gap 1 #% LA PCR in vitro
Cloning Kit (TaKaRa) #FT#e/f, PCR [ V.44«
94°C 30s, 55°C 2min, 72°C 90s, 30 MiEH . gap
2. gap 3 PCR X JWifK%&: 10xBuffer (¢ Mg”>") 5uL,
MgCl, (25mmol/L) 5pL, dNTP mix (2.5mmol/L)
S5uL, DMSO (—HZEEWMH) 2puL, BSA (i
&) 0.5uL, Sense Primer (10pmol/L) 1uL,
Anti-sense Primer (10pmol/L) 1pL, Taq E (5U/uL)
0.25uL, DNA 500ng, #h78 H,O % 50pL. [WVigc
ff: 94°C 4min; 94°C 60s, 65C (EEMEIF N[
0.5°C) 60s, 72°C 90s, 10 Mi¥r; 94C 60s, 60°C
60s, 72°C 90s, 20 MEFA; 72°C 10min. 4 3™~
Pyl zatifl J5% N pGEM-T (Promega) #/A, HX
BH P v Pt Efafh 2 AR R A BR 2 =1 o
Ja N CpGPLOT # 44 Chttp://inn.weizmann.ac.il/
EMBOSS/) %4 Igf-2r ZEF A& T 2 347 CpG
By o3t (CpG B8R ANy WEHAE 5 R AE )
tk#% (observed/expected ratio) >0.60; C+G>50%;
K E>200 bp Bl S —A CpG &)

1.2 MDBK ZBAtEFF K& 5'-aza. b3 MDBK ZHAf

MDBK 4iifff (Madin-Darby bovine kidney, “*

B bR, ATCC) WiBEA KT 1640 KRt
(Gibco) 1 (F/NFILTE 10%, FHHEHEHE 100
U/mL), T 37C. 5% CO,MFREH PRI, B
XPECE IR AL AR, AR (9em BEFR10L)
S IX10° M. 24h 40058, A DNA
SRR A7) S5-It (5'-aza, Sigma).
5'-aza ZIREES 5 0.5 w mol/L A1 50 u mol/L,
24h HHREEFREL, IR 5'-aza, AbFE 480 J5,
o L TP 15 IR FE R AL R 5% 24 h 5 e

1.3 Igf-2r £E mRNA EE 5

W H TRIzol (Invitrogen) fi$¢ A4 RNA

Ja AT R 5%, BT 1w g RNA, JII random hexamers
(BEHL/NZEAR, 50ng/u L, Invitrogen) 1 1L, 5X
buffer4 1 L, dNTP mix (2.5mmol/L) 4 u L, RNA
guard (400U/mL, Pharmacia) 0.5 1 L, DTT ( Zf%
JRBEEE, 0.1mol/L) 0.5 uL, M-MLV CH 9155595
25 U W, Takara) 200U, k78 DEPC 7K % 20 u
L, T 37CKMN 1he HUS u L et~ b7 SE i
P B PCR Vo Igf-2r Z06HREN 2514 (3 1)
W IR R AE YR A IR A R A . PCR BS54
PrF 1gf-2r JERAR 7 36 Ak, TS A T4 8 1
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Fig. 1 Sequencing and analysis of cattle Igf-2r intron 2

(A) lgf-2r T 2 1 3 ANRENTHIIN EE o JEAE R A KN 51 s 5 Sk 24 51 07E 19f-2r contig (NW_932252) 1 .
(B) Igf-2r W& T 2 v CpG M. MAT CpGPLOT Bttt 1gf-2r JEBHIA &7 2 4T CpG B3 430T, CpG B
K4 observed/expected ratio>0.60; C%+G%>50%; 1J¥>200 bp.

(A) Strategy for cloning three unknown-sequence gaps within Igf-2r intron 2. Closed boxes mean unknown-sequence

gaps; arrows mean primers located at the |gf-2r contig (NW_932252). (B) CpG islands within 1gf-2r intron 2. CpG
island was searched by the software of CpGplot with the condition of Obs/Exp ratio>0.60, C%+G%>50% and

minimal size window >200 bp.

37 4k, BREMRRIC FAM 5006, BSREMANMNE T . &
RifAZ A : 10XPCR Buffer (G Mg*™) 25uL,
MgCl,(25mmol/L)2.5 » L, dNTP mix (2.5mmol/L)
2.5 u L, Sense Primer CIE[M5[#), 10 n mol/L) 1
L, Anti-sense Primer (<[54, 10 u mol/L) 1 n
L, Tagman #%F (10 pmol/L) 1 n L, Taq E (fi}
Mk DNA R4, 5U/nL, TaKaRa) 025 nL,
cDNA #iH 5 u L, #h78 H,O %8 25 w Lo Hrhrifk
it SN R O3 G I AN TR # DUE) 1gf-2r Bt
(F Do RN 4AM: 94T 4min; 94°C 60s, 60C 60
s, 72°C 30s, 35 AMig#H. FJH RG3000 (Corbett
Research) & & PCR 1 % Rotor-gene 5 #1347 2
i PCR S 73 o

1.4 5 19f-2r Z£F DNA BEL S

EE AU AR S AL SR IR H N sl

A28 gL AR YR BR A wlild DNA $R4077
REEE, o 13 AR AN D RORE A i, 4—
5 S U AN O R B AT AR AN, AL AR
PG DRAF T —70Co N HIER NG K AL/ S 7
PR A i Oy JHPURR S B SR 4] DNA
J34T EcoR T BV Mo A HUR N =4 2 v g,

BN 5.5 uL 2mol/L NaOH, ‘#%F 37°C 30min, ¥
DNA APEJE IABT AL 30 1 L 10 mmol/L )%
FiE (Sigma) & 520 1 L 3 mol/L VAR R4 (Sigma) ,
55 C/AK# ML A 16 h. Wizard DNA Clean-up

(Promega) 2lift.. A 1 1 L glycogen (20mg/mL),
33 1L 10mol/L NH4AC, 3 fHAFAIIEK SEEDTE
JaH S v L= T PCR 4744 . . H MethPrimer 4K
{1} Chttp: //'www. ucsf . edu/urogene/ methprimer/) ¥
7 DNA FUEAL AT 514 38 1k PCR 435147 4% DMR
2 J¢ 3"-UTR (f7 THMEF 48) WA B (5%
1. PCR KM 4cfF: 94C 4min; 94°C 45s, 550C

(BEMIEFR B 0.5°C) 455, 72°C 30s, 10 MIEH;
94°C 45s, 50°C 45s, 72°C 30s, 20 MH; 72°C
10min. #34P el aife j5 1N pGEM-T #if4,
SRCRA P v B Iy R PP AR ) B BE C AR PR
RN G AL RIS AR A0 Ji R o T # B 2E, 1
5E CpG 7 4 AL S AT

R

21 Higf-2r BEF 2 FIIRER S
H T W 1gf-2r N T 2 g A7 /E DMR

2 %

4k

=
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Fz1 1gf-2r mRNA E=. Igf-2r A& F 2 HOEFE DMR 2 §1 3-UTR LFTER LA IR R DNA #1554
Tab.1 Primers for FQ-PCR quantification of |1gf-2r mRNA, for gaps within | gf-2r intron 2, and for DMR2 and

3’-UTR after DNA treated with bisulphate

Bk K
LK Gene Accession Length  5|#)fi % Primer Location J7%1 Sequences
number (bp)
Sense 5429—5463 5'-CTTGGCGGACCGGCACTTCAACTACACCTCACTGA-3’
Igf-2r* AF342811 282
Anti-sense 5678—5710 5-CCTGCGGCTGCGGTGCACACCCCCACACTGTAG-3’
Sense 5458 —5481 5-CACTGATCACGTTCCACTGTAAGC-3’
Igf-2r AF342811 96 Anti-sense 5530—5553 5-GAGTCTCCCACTCAAACACGAAGT-3'
Probe” 5486—5509 5-FAGTTTTGGCGTTCCCATGCTCACG-3’
Sense-1 922—945 5-TATACATGGGAAGCAGTGGATACCAAAAATAACA-3’
gapl (Igf-2r Intron2)  NW_932252  —
Sense-2 1688—1707 5-GTGTTGCCCAGTGTGGACCATCAAGTGCT-3’
Sense 2708—2732 5-GCAGGAGCAAAATGGCAAAGTCTC-3'
gap2(lgf-2r Intron2)  NW_932252  —
Anti-sense 3140—3166 5'-GAACCAAATGATTGTTCACTGACCCC-3'
Sense 5108—5128 5-GCTGCAGAGCGTGGCTGGGT-3'
gap3(lgf-2r Intron2) NW_932252  —
Anti-sense 5997—6017 5-AGACCAGCTCGCGCTCACCG-3'
Igf-2r DMR 2 Sense 4439—4465 5-CTACTTTCAATTTCAAATCTTTACTCA-3'
DQ835615 347
(for methylation) Anti-sense 4761—4785 5'-ACACCTTACTCAAAACCTACCAACC-3'
Igf-2r 3'UTR Sense 7698 —7722 5'-ACTTCTATCCTTAACCTTTAACGAA-3'

AF342811 207

(for methylation) Anti-sense

7884—7904

W

“TTTTAAGACGCGTTTGGTTTC-3’

*1gf-2r mRNA jE BAREMZT14; ° WEHFRIC FAM 586,

*DNA amplified for calibration of standard curve when quantified Igf-2r mRNA; ° probe labeled with FAM fluorescence.

¥, Bedi1or iz T Qe h 84T & PCR 39 (1) 772
B Igf-2r FERIN &7 2 5 34 gap IFHI(F 1A).
5 \gf-2r LR RS 9 5 QL AR R A LU RN 7
F 2 41K 9385 bp, gap 1 £ 1020bp, gap 2 K: 39bp,
gap 3 K 445bp. N CpGPLOT #4450 Hr kI, 4
lof-2r JERIN 5+ 2 RAEAE S CpG &, 40l T
W T 2 [R5 4559—6787 1 j 6797—7179 1,
4353k 2229bp F1 383bp, 7E 4 559—7 179 [ )7
Bth, GH+C 7 75.7% (BB, [AIIorHr L oAt
wAhh gf-2r RN E T 2 K MR (Mus
musculus) HAELE 3 4~ CpG s B (Tupaia glis)
FELEMIAS CpG &y NRPAAAENAS CpG s 1fiAE
Jb25 171 iR (Didelphis virginiana) . %% (Gallus gallus) .
Wi A (Lemur catta) 254 WA ALK 45 1)
L.
2.2 DNA BEAM S 1of-2r BEEFIXHISM
TS0 DNA FUEAR 4 1gf-2r DR ER A
S, FAl 138 F S 980 i 2 PCR 7325 il e o
S, DA IR WK 5'-aza b PR

MDBK 4l g 1gf-2r JEK mRNA [FRIAT L. 45
HEIN, WEN 0.5 umol/L F1 50 u mol/L 5'-aza 4H
P A R ZH I gf-2r FE IR mRNA $% UUEOE) i 1 i
41 (1.42X107 #l/u g RNA), 4351k 2.26%10
PEI/ 1 g RNA F148.47X 107 # 1/ g RNA (& 2).
2.3 & Igf-2r E£EH) DNA BEL D

2.3.1 b Igf-2r B DMR 2 344 b T fid 2k
Igf-2r J£[K DMR 2 AL A5 e b 2R IR B 7= 2E
SO, PRATTY SR I AR I P 1 3 43 RS 1 Sk aE
AN S SKTRE ARG G Oy BT 4 SRR 1of-2r
JE[X DMR 2 [X[] DNA FSEA K47 04T . %541
ZUr Pkt 10 ANZE A B PE SE D o EAS I 1)
347bp 1 B I 26 A ARG RU(E 3A, % 2),
X SRR 22 A K IR AR IR
AL AT AL, FIEAL R 00 99.2% (k) Al
89.2% C(JH); oIl f1y FEEALFR BEARAL, FHOEAL
IR 54.6% (L) A1 61.2% (it sofsd5iEH
AR, BTSRRI SRR AR AR 2R
o, 4 ST (1. 24 4. 55 HIEEGREEE IR,
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KPS Tgf-2r mRNA 52 4047
Fig. 2 Quantification of Igf-2r mRNA by real-time
fluorescent quantitative PCR in MDBK cells
treated with 5’-azacytidine (5'-aza)

5'-aza Ab¥E MDBK i, %4 0.5 umol/L #1 50 umol/L, b3 48h.
SRS 3 K, SARGACELD IRALA L, a: P<0.05; b: P<0.05.
MDBK cells were treated with 5'-aza at 0.5 or 50 umol/L for 48h. The
experiment was independently repeated three times, i.e. N=3. a: P<0.05; b:

P<0.05, compared with the cells without treatment.

ARl 46.9%. 61.1% 56.8%- 33.9%;
JHFAZR T 5 ke b2 FEACREFE I AR, 23 0oA -
62.3%- 39.2%- 59.7%- 35.7%- 61.5%; filidiZi+,
3 kB (1. 30 4 5 HILLREER s, 400
H: 91.2%. 97.7%. 95.4%; DR, 5 S ik
[ SEAL R E R, N 25.2%, 1M 1. 3. 4 5ok

1R SRR P A R 5 2030l 0 81.9%173.5%71.5%.
232 /FIgf-2r B[R 3-UTR H3EAL T W
B R R I (1) D7 o0k A Mgy iy O YA R
Igf-2r JE[K 3-UTR ] DNA H AL AKSEHEIT 204 -
FALUS AR 10 ANZATIBAPE e BT o LS
M) 207 bp M B R I 18 AN HIEEAAL i (B 3B,
% 2), TEPUANALZR X 1 F A KPR/
TR A 1l O ) R A 2R 00 30 4 < 96.5%
93.9%- 93.9%- 94.4%. SLlEFHIEH AL, H
FAFREB A K. 5 KodlEdr, Ml Hk
EANT 94.4%—96.2%2 1]; i g 92.3%—96.1%;
LM 91.6%—95.6%; JHh 94.4%—97.8%.

3 i i

IGF-2r Jfi 5 A AR K R -2 24k A Igf-2r
FEKL 136 kb 7 T58 6 5 Yetatk, & 48 MR
T, R ALIhRIE, HERIEK 2 A SR
SRR B BT (Matzner et al, 1992) o /)
B Tof-2r JEDRIAZ T2 17 ‘5 44 4& (Killian et al, 1999;
Geneviéve et al, 1988) , FEAMEIZHZR o oA ACYEPE EN
F . BEJEVESEAT LR RIL, AR RGN
SEARAT IE NI R IE . IR BRI 45 I RAE A
LA F]— R AN R R, I gf-2r JE R BN R

Exon 3
I 4439 4785
1 1 I

A [ - 347bp 4 9078

28 43 o 9 w7 136 159 179 185 215 224 226 23123% 241 250 263 268 275 277 28§ 204 301 304 317 3n

ettt t—t— -ttt
B o) N v

Exon 47 Exon 48 (1 812 bp)

6354 bp

(72bp) 7245 7698 7906 9056
' — 207bp 4— '

_———__'_——-_-\—___

a1 21 M 99 103 108 1 124 134 185

37 41 44 50 78 8T 89

K 3 4 Igf-2r DMR 2 }% 3’-UTR DNA HIEALAT 550 Ht
Fig.3 CpG sites at Igf-2r DMR 2 and 3’-UTR in cattle
(AZFRIR AL, 75 DMR2 i 18 347bp J1 Bt Jrh i DNA HISRLAL AT (B AR IREhRAC LSS, 7E
3-UTR P44 207bp Sy B, Hrvif) DNA FEEALAL A7
(A) Schematic representation of DMR2, converted by bisulphate and a fragment in size of 347bp was amplified for
determination of DNA methylation. (B) Schematic representation of 3’-UTR, converted by bisulphate and a

fragment in size of 207bp was amplified for determination of DNA methylation.
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F 2 HIgi-2r DMR 2 0 3-UTR X CpG DNA HHE{LHE S Lt
Tab.2 Percentage of DNA methylated CpGs at | gf-2r DMR 2 and 3’-UTR in cattle”

HR )T B

#{ 2] Tissue

DNA 3101 CpG  DNA methylated CpGs (%)

Gene fragment Normal Clone 1 Clone 2 Clone 3 Clone 4 Clone 5
DMR 2 89.2 62.3 39.2 59.7 35.7 61.54
JF Liver
3’-UTR 94.4 94.4 97.8 96.2 95.5 96.1
. DMR 2 99.2 46.9 61.1 82.7 56.8 339
fii Brain
3’-UTR 96.5 94.4 93.9 96.2 95.5 95.5
DMR 2 54.6 81.9 41.2 73.5 71.5 252
/> Heart
3’-UTR 93.9 91.6 91.7 95.6 92.8 93.9
DMR 2 61.2 91.2 68.1 97.7 95.4 67.3
Jiti Lung
3’-UTR 93.9 96.1 95.5 95.0 94.5 92.3

"DNA FEEALIY CpG B E 47 Lol FERTIIKRE G, HAAGI CpG & LLAT AT R BLRE fh b CpG e
"Percentage of DNA methylated CpGs was defined as all of CpGs in the detected clones divided by the number of methylated CpGs.

5110 07 AN TE AR o PR B 382 ity AR i L Zh 3
W AFAE ML IS, BN IS (1) 71 B A EE 2 5 DNA
R R EAL K3 DDA OC . 1 gf-2r BRI ENZE 52 H DNA
H LAk 22 B MK BT DMR X 5. DMR X 38
GC &8, WH CpG H(CpG island). 4 KZHW)
e, 1gf-2r ZERE AP DMR X, DMRI A7 13
KA 87 RSN 1 Rvs, DMR2 . TN &2 K
(Sleutels et al, 2002; Herman et al, 2003) . {HAS[H]
Yy 1gf-2r FER N7 2 45 3R AN TR (Herman
et al, 2003; Killian et al, 2001) . f/MEL. B A
PN 2 & CpG &, XLl = Zd ik CpG
By () R Bk 22 S AT B s i 45 . i dESE R, XS
i RRARSE, WET 2 AT CpG &y, UL Igf-2r 5
DRHEEN TS . £EA-10 Igf-2r FEDRI A 21 2 TR 3RAT
KR ARILT 2 4> CpG &, #8744 1gf-2r FERII
T2 45K 5N EAHZAL . FRATTARS RS 1 1gf-2r JE A
() DNA HIIEAGIN, R ILIZIX DNA FEAS A LAY,
(FRRER), BN AIXLEE CpG &5 DNA H
FAL ZE B R DMR X, Xt 1gf-2r SRk 3E
DR 2R 42 o

W5 R, IGF-2r 581K R EH L.
Barlow 25 1 5GIF W] IGF-2r fE4 KR & /e,
IGF-2r Thfg o 5/ B B 2 4R K (Barlow et al,
1991) . Wylie % (Andrew et al, 2003) FHZH sl )i
AT IKE) Cre KILKMIAN 1gf-2r KPR, [RIREM 525
KR IG I B A KRB RIS, Wi — Ik SK
T olof-2r BRI R E P EZEN . &,

Lorraine 55710 b B E WS P ORI, iR=Fad FEE
KA~ P TR T RE S 1gf-2r JEK DMR [X H 3
TERRERE s, T S350 1gf-2r JE R0k i A o0
(Lorraine et al, 2001) . X—g58 &R, Iof-2r 3
Al DMR X FEEAGAR BE I o, BUfd 1gf-2r &R
KA, ATRER KA v B B W I e ) L
NECFNE = FAET IS SR R 2 — o B SUAE Sl
A ORI T RIS o AEXT B A AN R 28 T
Igf-2r JER ¥ DNA H S IE b T Rl o e I, e
£ DMR 2 [X [/ B4 AR B 5 10 2 AH LA AN [
FREEEMI 225 . GnfEMih, 3 Skoakesds LWL
TIEWA, MAEMALR T, 5 kiaked R KF
BT IER 4 HEMAE S 2R rh, DNA B AL 1) ek
Bl RE e REOL R R W E RN —,
SR I IR ACTH R AT BE S A AT IE G 1Y DNA
IR A K. DR, L5
BEAZHZ0, Igf-2r ZE[ DMR 2 [X [ DNA F 4L
K mRNA 1K 7K LA R 2 2R 1) HEAR AR %
N CERESE D). B, 154874 1gf-2r DMR 2
(1)LLK . mRNA Rk BT IES, JF
HELATIAZE: 5 5400 Igf-2r DMR 2 () 384k K
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