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IncRNA H19F IGF2 EFEZ IR B AR PR RIEZKFELENIZKE

# F'L, L OFL W WL EZAEH AL H W'
(1. HHRKRE —ELE SR LSRR, A KF 13002152, MR 225 — B B g e
HEMESBHEATHE S LRSS KF 130061)

[ =] HB: I KEEIES S RNA (IncRNA) HI9 FIE N ZHA KK T2 (IGF2) HEHTEFL
Ji g AL (R R OKOF A HECRAS . Rk R SEA 8 E & PCR (RT-qPCR) ¥ 46 M 7L i
ﬁéﬂﬁ&ﬁ%éﬂéﬂqﬂmgﬁmmmRNA%%uJ<¥ 3T H19 1 IGF2 mRNA 7 3L IR i 41 80 Foo 55 41
gUh Rk ER, FIHBETRZEME (SNP) RASEMEENEAEN (siss3i2¢E), HEFE4 DNA
FIGF2 (Apal fi5) sB{HI19 (Alul £ 45) 24 W BE4T ERC 20 H7 BﬁmHl%ﬂI(;FzEzLHﬁFHE,A
PR EICRAS, BPERICAREE (MOD) sENE £ (LOD . 2 M LR 4121 % H19 Ml IGF2 F£ik 5453
PR R BR: RT-qPCRIEK M, FLAR % 4400 H19 A1 IGF2 mRNA £ ik 7J<%zm?ﬁﬁ$éﬂm
(P<<0.01), H19 mRNA %iE/KF 5 IGF2 mRNA £ikKFREMIEX R (r=0.567, P<<0.01), A
] 73 43 B ZL IR R B R 41 2P H19 mRNA Rk K3 P o5 4 4 (P<<0. 058 P<<0.01)., HI19H
IGF2 7E FL IR L 8P ¥ AFHE LOT, IGF2 B LOLEA RN 36. 7%, & THIOM LOT KB (4.3%).
RT-qPCR &AM, IGF2 LOT 4 7L If % 241 21 & IGF2 mRNA 2 3k K F B 8 7 F IGF2 MOIL 4 (P<<
0.01). &ik: FLIEALh HI9 M IGF2 mRNA RIkKFH W& TR 5414, IGF2 LOL R AR
FHIOW LOT L AEH, IGF2H LOT A fg 2 FLRE & i RN R 22—
[kgEm]  FLRME; KEEE5GRNA; H19; B EHFARKRET2; IdEKA; BETREZEMN
[FESES] R737.9 [XEtrERL] A

Expression levels and imprinting status of IncRNA H19 and
IGF2 genes in breast cancer tissue

WEI Xue', WEN Xue?, XIE Xiao', WANG Yueyuan', HUANG Dan', YANG Ming'
(1. Department of Breast Surgery, General Surgery Center, First Hospital, Jilin University, Changchun
130021, China;2. Key Laboratory of Organ Regeneration and Transplantation, Ministry of Education,
Cancer Center, First Hospital, Jilin University, Changchun 130061, China)

ABSTRACT Objective: To study the expression levels of long non-coding RNA (IncRNA) HI19
and insulin-like growth factor 2 (IGF2) genes in breast cancer tissue, and to analyze their
imprinting status. Methods: Real-time fluorescence quantitative PCR (RT-qPCR) method was used to
detect the expression levels of H19 and IGF2 mRNA in breast cancer tissue and adjacent tissue, and the
differences in the expressions of H19 and IGF2 mRNA in breast cancer tissue and adjacent tissue were
analyzed; single nucleotide polymorphism (SNP) was used to distinguish the allele expression status

(homozygous or heterozygous). For heterozygous IGF2 (Apa I site) or H19 (Alu I site) in genomic
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DNA, imprinting analysis was used to detect the imprinting status of H19 and IGF2 in breast cancer
tissue, that were maintenance of imprinting (MOT) or loss of imprinting (LLOT); the relationship between
the expressions of H19 and IGF2 and molecular subtypes in breast cancer tissue were also analyzed.
Results: The RT-qPCR results showed that the expression levels of H19 and IGF2 mRNA in breast cancer
tissue were higher than those in adjacent tissue (P<C0.01). There was a positive correlation between the
expression levels of H19 mRNA and IGF2 mRNA (r=0. 567, P<C0.01). Compared with adjacent tissue,
the expression levels of HI9 mRNA in cancer tissue of the breast cancer patients with various molecular
subtypes were increased (P<C0. 05 or P<C0.01). LOT was observed in both H19 and IGF2 in breast cancer
tissue, and the incidence of IGF2 LOI was 36. 7%, which was higher than that of H19 1L.OI(4.3%). The
RT-qPCR results showed that the expression level of IGF2 mRNA in breast cancer tissue in IGF2 LOI
group was significantly higher than that in IGF2 MOI group (P<C0.01). Conclusion: The expression
levels of H19 and IGF2 mRNA in breast cancer tissue are significantly higher than those in adjacent tissue.
The incidence of IGF2 LOI is higher than that of H19 LOI, and IGF2 LLOI may be one of the key factors in
the pathogenesis of breast cancer.

KEYWORDS Breast neoplasm; Long chain non-coding RNA H19; Insulin-like growth factor 2; Loss of

imprinting; Single nucleotide polymorphism
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o3 W) 7 HOR 1 3k 28 © 28890 o L g A 1Y
A A B SE A, (R R R M R AT s N
T, RERRFRE RIS S, R
FXE AT BT 25 PEATS = H BTG T B9 32 Bk

B DR B 2 — o T 3R 0L A R AL
B3 ik AR AN — D7 2R AR R PR 0 ) PR DY 3R ik, T ok
H 75— SR Rl PR AN R A i — B BE 4 o B
PR X A5 A Ak 3R ik B ED I & & (loss of
imprinting, LOI) 7EZ 0GR A 7E, KAEE
g% RNA (long non-coding RNA) HI19 A1 % %
FEAE K 7 2 (insulin-like growth factor 2, 1GF2)
SRR ENIC RN, AL T 11 Ak
pl5.5 /Y [A]l — BN IC &5 F B, &2 B g % il IX
(imprinting control region, ICR) ¥, H-IL[H
32 H19 T iF 948458 798 35 . IncRNA H19 2 £} 4%
(3R R, IGF2 N ACIRAF A SR 435 0 H19
MIGF2 2 BN, HiGEMRBEERK KT LR
P ZAE Tl AR, LA P R ETIC
WERBM M. DT £U: H19J8 3h 7 il #%
SR IN T E2F 130, s L Mt s 200 e 0 39 3k e O
HEA ST, A 9 20 P 1 B RN MR Y A HOG T
H19 75 31 i g 2 At i 2 48 0 VR T 1 i A7
W #FE 7 WoR: IGF2 LOTS| R AAE A7 JE N £ ik
Z: 5 M B & AR O 0 R A E i, TGF 2 ad 3Rk
BERT LABH (40 g T, WRE e SRR M 3G 4 . FEFL

Ji i 2 2 H19 A IGF 2 B9 2 1k 1 0 5 ik R ERC J2
A HAMGME, BN ECAEZU g b2 A BoA BT
BRFR, AR — R0 o A9 i 52 B 5O
# PCR (real-time fluorescence quantitative PCR,
RT-qPCR) ¥ K W 2L Jif 98 20 20 b H19 A1 IGF2
mRNA 35K, /pHrIGF2 (Apa I i) FMH19
(Alu I 7 50) BYEICARAS SO W AE OC Kk .

1 #BREFRE

L1 W EFH Wk 20174 1 H—201946 H T
T ARR A7 5 — B Be FLAR SR T FL IR Bl RAR IR AR A
AL B U BR R 191 0 (8 % R L UREAS, BT AR A
By ek A s o ILUE . > T i
i A/B AL (Luminal #1) 100 i, B #E ¥R 2 1K
(estrogen receptor, ER) il 22 # £ 2 1K
(progesterone receptor, PR) #JFHM:; AFREAKH
F %K 2 (human epithelial growth factor receptor 2,
HER2) FH LAY 48 5] 5 = B 1 7L B i 43 ), D
ER. PRATHER2 #FPE . 9 20 4 M0 55 H 2134 iy
g B oE L GO0 E o 191 B Y o ok, SF AR
52.5% (30~85%), Moz itk 54 5 174 B,
BN 34, LA AL 1345, BRI MEIR A
L0, MG OB 25 A A2 NI
WiE s QBRI BRI A OBER
BIARZWMFIRIT . BOT ALY 45 . HEBRbR e OIJF
RHAGAE R s OIF ZRE MR ;. QIR
WL Lot o AT T 283 MROR A5 — BE B AR B
sAttiE, PrA BE Y E SR A
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1.2 2Z2RXAMNFPE  4IM/HL3HF 4 DNA $#
B 500 A0 40 B B RNA 2 BUK (52 B Thermo
Fisher 2% ®] ), Fast start Universal SYBR Green
Master i% 7] & (Fi + Roche 24w ), i 3 ik &
(% [ Invitrogen 2~ #l). PCR ¥ #f {¢ (£ H
Perkin-Elmer 22 ®]), #& & S A% o 0 & 4 (€ [H
Bio-Rad A ) .

1.3 SURBHALRPRBFHAL T DNAGRK KK
20 H /20 200 R 20 DNA B2 B0 500 106 B 45 v i 20 B
L 20 R0 55 A 2 BRI ST 4 B R 20 DNA
FE W TR 48U B R AR, B 50 mg BV RS
E1.5mLBELET, IMA0.6 mL dBIOZOL A,
FEAMIRA), EICE 10 min, 4 °C~25°C. 13000 g
20 10 min, ¥ BIHWHE A R 1.5 mL LHE &0
. DNAVLVE M RIS YWAMAO0.7mL 7N
B, ERER AT, FIRACE S5 min 5 E iR R 6 000 g B
010 min, 7 FIGW . 765 A DNA UIUE M B 08
FINA 1 mL 75% B, ®WENES, =T 2000 g
B 2min, FF B3 K DNA BT 50 pl 28 vk
RO E R

1.4 ¥ RNARERfe# 3 FZ 48 cDNA %8 TRI
Reagent #4F U I $2 B 40 g 5 RNA,  ELARERAE 2 5%
R : A TRI Reagent 1 ml, ZEIEHE 5 min,
AT A SR R 2 1.5 mL ZI 04
WCFT A H 78 40 T AL 24 . m A 200 pL &45 . Ml
WIEIR D IR IR A1 15 s, iR E 15 min, 4 °C,
12 000 g #.0> 5 min, AWK 3 WA, RNA
g = G 3 O = D /@ G R T R T TR
FH—AEoER, A0 SmLFHE, FEKE
10 min, 4 °C. 12000 g #.L> 10 min, [ U0 5EH) B
RNA. 5 B3, MABERM75% LB 1 mL, &A1
W& L, BIFUE. 4°C. 7500 g &0 5 min,
FE W . IR ECE A TR 5~10 min, 30 puL
DEPC /K% RNAFESS, 55°C~60 C4JE 10 min.
R O B (A) fEH E B RNA (A260) ¥ ¥,
—80°CI-AE . 2R H cDNA i %5 %38 7] & #:47 cDNA
B4, B 500 ng B RNA 7ELART Y 6 pl (9 2 I
TR & R AT 30 5 SR o

1.5 PCR &A=& B R 5 kA0 LR & 2 2+ H19
FeIGF2 AR $ AW AFPEAKSH HEEER
ES 7/ 2/ NI = = S LN
Biotechnology Information, NCBI) %t # & 1 # &
7 F H19 F1 IGF2 & 3k X 38k o9 1) 4% 1 1R 2 45 1

(National Center for

(single nucleotide polymorphism, SNP) i &, %t
XFiZ SNP A S 11519, PCRZ 35 1 SNP 47 & 1%
H &0 . R RT-PCREY B AL HFE =9
(72°C. 3min; 96°C. 20s, 58°C. 20s, 72°C.
20s, LAOMER ), FERPEYTHE AN HIOMNIGE2 £E
HWixla —Mob e+ R B, w240 BHA 28R
HEN VIR (Apal FIAlal ) 75

ERC R IR A 7 ik s s H By 2% I Il Wi gtk
SERE S HEATIN Y, RS e HOR P RGA . BC R R
(maintenance of imprinting, MOT) [ 40 il A B 55
PEEF FRIE, LOTANM R WS JE R ik . H19 3t
[H 20 DNA [R]85 A F1 C 257 3L, 1 cDNA H
ik A GO B CAEM A, 75— A iRk .
TE cDNABEA R I 2] 7 A M C A BN, BoR
H19 &4 T LOL. IGF2 3 24 DNA [A] B #5747 T A1
CHAFER, 1M cDNA H3RIE T 4 KL 5 C 44
S, 5 — AR TTER . 7E cDNA FEAS v 25 46 2]
T THCAMIEN, BxRIGF2 %4101, HTFEH
KA PCRSI ) WL 1,

#1 HI9MIGF2 BIE#E KW E PCRE| Y F351

Tab.1 PCR primer sequences for detecting imprinting
expressions of H19 and IGF2

Primer Primer sequence(3'—5")

IGF2 Forward: CTTGGACTTTGAGTCAAATTGGCCT
Reverse: GAGGAGCCAGTCTGGGTTGTTGCTA

H19 Forward: CTTTACAACCACTGCACTACCTG
Reverse: GCCATGAAGATGGAGTCGCCG

1.6 RT-qPCRZEHA MM B AR IR F AL T
IGF2 # H19 mRNA % ix K F 2} I Fast start
Universal SYBR Green Master i& 7] & #F 7 RT-
qPCR A, S )i 2ok # 76 ABI Prism 7900HT PCR
Powe AL b BEfr . RT-gPCR JZ W & & 20 pl.
10 pl. 2XKAPA SYBR mix, 4 pl. ¢cDNA, 2 pL
Primer, 4 pL H,O. &> 5 09 FC il 76 vk T ko' #
YE. HFR A PCRACAER BT 25 0 e = 4 <,
AN 3N E AL, R ER 3R, 4R BCEHE.
S g5 W5, R Applied Biosystems 7300 Real-
Time PCR RGHAT N, Il ithde, e
RT-qPCR =¥ W [F] Jl v o R 27735 H W
BN F KK, LU B-actinfE NS . 48 H19,
IGF2 Fl B-actin X BT A 51 9y W3k 2.

1.7 %t FH5H  RHAISPSS 22. 0G4k vt £
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#£2 RT-qPCRE|YFES]
Tab. 2 Primer sequences of RT-gPCR

Primer Primer sequence(3'—5")

IGF2 Forward: CTTGGACTTTGAGTCAAATTGGCCT
Reverse: GAGGAGCCAGTCTGGGTTGTTGCTA

H19 Forward: GATCGGTGCCTCAGCGTTCG
Reverse: GTCCTGCTTGTCACGTCCAC

B-actin  Forward: CAGGTCATCACCATTGGCAATGAGC
Reverse: CGGATGTCCACGTCACACTTCATGA

GiiteEortr, PTA S EE 3R, FLIRE A LU
955 5% 20 40h H19 A IGF2 mRNA 3k 7K F 5 FE 484
fii, LhatsFom, 24lmBEA B8 iR i
2 U0 IR FE A S B LR R B R T 22 430 M, L TR
A B 8 H d R LSD-c K 5 5 H19 5 IGF2

0.6 P<<0.01
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mRNA 3= ik KV &Mk H Pearson A K43 #15 AS
6] 43 1 43 R L MR s HB 3 H19 A IGF2 35 [ £ 254 LU
HAorRFER, AR R R . LLP<<0.05%
ERHEGI¥E L.

2 5 R

2] AMRBEERASFEFTALR P HIO
IGF2 mRNA 2 A KT A& B H LM 134 6 FLAF
P BB R 4 4Uh H19 mRNA 35 K F (0. 088+
0.014) ®FREFHL (0.024+0.005) (P<<0.01);
120 151 L B g 18 3 98 41 20 h IGF 2 mRNA R 57K F
(0.34840.036) & T 55 4 41 (0.09540.018)
(P<C0.01) . WL 1. 3L A8 3% 98 41 2 b H19
mRNA 1k /KF 5 IGF2 mRNA 23k /K - 5L 1F 4 56
X% (r=0.567, P<<0.01).
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Fig. 1

breast cancer

22 AFRASTFTHRIALKRERE B AR T
H19 mRNA % ik K ¥ HER2 BH 1 7
A= Bk 3L AR R A 40 H19 mRNA % ik K
F o T o A 4l (P<<0.05 5 P<<0.01) .
L 2,

2.3 RARASFLHBAKREEERZARKRPHIOM
IGF2 A B/ % &M X117 6 2L 5 5 & LR 4
LU H19 M IGF2 BN Z B T 0 b, 45 R oK .
TEAN R 53 43 0 L B o /B 3 iR 20 2 H19 5 IGF 2
ERZEEIMILEZR LGS I E L (P>
0.05) . Luminal %) F| 7 9 &8 3% 86 1, [N 2 &1k
S HT T HI9 MIGF2 ¥ R 4l AR A4 38.4 %, HI19
AIGF2 3 2 AR 205 22. 1% ; HER2 PH M A
= BAYEFL R I B T H19 B0 IGF 2 4l 40k 8500 1 5

Luminal A |

Expression levels of H19 mRNA (A) and IGF2 mRNA (B) in cancer tissue and adjacent tissue of patients with

0.15 Hm Cancer tissue
«x =1 Adjacent tissue

0.10 I T
0.05 F |l| i
| - i

HER2+

Expression level of HI9 mRNA
(oa)

Luminal Triple-negative

‘P<<0.05,"P<<0.01 compared with adjacent tissue.
B2 ARGTFoR3RESEEARMES AL+
H19 mRNA RHKKF
Fig. 2 Expression levels of H19 mRNA in cancer tissue
and adjacent tissue of patients with different molecular

types



IncRNA H19 1 IGF 2 s K 75 FL i i 28 U 19 2 38 7K P S Bk 3

1113

42.9% F135.3%, HI19 M IGF2 42 & R & 5 9 5
42.9% M41.2% . W3,

2.4 LpERBEFEMAR T IGF2 A HI9 8 itk
A 161 FIZL M B A 2 7 SNP I (i 53 -
Alul /Apal ). IGF2 LOTEERN36.7% (224
LOI, 38 #il MOD), B & & T H19 LOI k k&
(4.3%) (2611LOI, 456 MOID) . Frf LA R
H19 o IGF2 A9 3 H 41 DNA (genomic DNA,

gDNA) #¥ENEEF (A/G, T/C), HTE%:
SrHr, H19 A IGF2 [ K 20 8 ) LOT W& 4. H19
FIGF2 W3 A [F] B LOTAX 1615 IGF2 LOT i H19
MOI 22, H19 £ [H 20 DNA Z24 1 A/C 4t 14 4],
ai 47 A 8. H19 LOI i k7R 4 5 8 R0242,
IGF2 LOT WM A g 5y RO249, I 7 45 2R UL A1 3.
T [R) 3 43 24 L 1 98 28 5 988 20 2 vh H19 A IGEF 2
FEREEARE (A —@F) M5,

#3 AR THREIEERFBES T HIOMIGF2EHN L&

Tab. 3 Polymorphisms of H19 and IGF2 genes in breast cancer patients with different molecular types

[n(n/%)]

Group . H19/1GF2 H19/1GF2 H19 homozygous / H19 heterozygous /
homozygous heterozygous IGF2 heterozygous IGF2 homozygous
Luminal 86 33(38.4) 19 (22.1) 15(17.4) 19 (22.1)
HER2+ 14 6(42.9) 6(42.9) 1(7.1) 1(7.1)
Triple-negative 17 6 (35.3) 7(41.2) 3(17.6) 1(5.9)

R4 AREREBARKERSEMLOI

Tab. 4 Genotyping and LOI of cancer tissue in patients with breast cancer

H19 Polymorphism

IGF2 polymorphism

Group n
H19 genotype Expressed IGF2 genotype Expressed

LOT of H19 and IGF2 1 A/C a/c T/C t/c
LOI of IGF2 8 A/C a T/C t/c

6 A/C c T/C t/c

8 A a T/C t/c

a/c:Double allele expression; a or c:Single allele expression; t/c:double allele expression.

2.5 IGF2ZLOI5 IGFZ mRNAR&# %X % SNP  Jn: FURJGALUP HI9RE B, SAMRER —

il 45 5 R . IGF2 gDNA 224 1 60 ], Hi
LOI 22, MOI 384, IGF2 LOTZH 3L 9 18 % 9
4 AP IGF2 mRNA £ 35K F (0,127 £+ 0.226)
& T IGF2 MOT 41 (0.053 £ 0.156) (P<<
0.01), FWIIGF2 % LOI "] {¢ #F IGF2 mRNA #

k. WL 4,
3 3

i 98 1 2 A ke 5 B 3k PRI O 4 % DD O
. P Mg g, matslaRE . SEmE . sk
B3 M g AR G 9 5 LOTA %, IneRNA H19 Al
IGF2 & R s i Epe L I, A B4 A2 AL
A KRB I 2 A5 S i bR SCHEE R

FEVF 22 0% M g 41 23 b AE fE H19 A1 IGF2 1)
LOIL, AR 2 Bt R W A o8 45 5
BoR: HI9EFLIRE A 40 i) Rk B 8 o T 25 4
21, $n H19 53U &4 ik, fFo ' &

B . WEIS " WF5¢ BoR . H19 My — b 5e 4 1
RNA, 8 o b7 &5 W98 N Let-7c R PH 7 R AEK

F % {& (epidermal growth factor receptor,
EGFR) Mywmik, oEmife vk 4 i 5s . H19 ol @
i miR-200b/c F1 let-7b A F b & - ] i % 1k
(epithelial-mesenchymal transition, EMT), Z 5
Jed 240 BN D L 7 T B 2 Ak TR N Ak Ok i ggE Y ik
FE P H19 38 0] 78 3 K SF- | #5 S KSF RER (R
B K RENEAEY =), S50 6T E
. DNA HEE AR miRNA A (% 20 48 (47
i, WFFT " FW . H1O JE DR 3T R Al e ARG 7L 1 8
2 0 1) 1 5 BB RN B T BEE RE

LATERESE ™ R H194/E7@ER1H%%'IJ M
:E%ﬁ%ﬂ‘]%ﬂ%ﬁ?ﬁiﬂﬁiﬁﬁﬁﬂko Whox T K.
ER BAM: 2L B 98 40 i vh H19 2635 /K °F )& ER B 7L
JUR 9 A M 22 38 7K SF 19 10 %5 LA b o H19 3 3 52 )
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gDNA cDNA
Case R0017 ('] i
MOI
Case R0242 % ]
LOI
A
gDNA cDNA
e T
Case RO175
MOI
Case R0249 \'{ E
LOI
B

A: H19; B: IGF2.
B3 AT 0EIERERFEEAR D HI (AR
IGF2(B) Byig R A
Fig. 3 Sequencing maps of imprinting status of H19
(A) and IGF2(B) in cancer tissue of patients with

different molecular types

#5 ARSFLHEIARERETHR P HIOMIGF2EN

EHE RS
Tab. 5 Imprinting status of H19 and IGF2 genes in breast
cancer patients with different molecular types [n(n/ %)]
H19/IGF2 H19/IGF2 H19 MO1/
Group n
MOI LOI IGF2 LOI
Luminal 19 4(21.1) 2(10.5) 13 (68.4)
HER2+ 6 1(16.7) 0(0.0) 5(83.3)
TNBC 7 1(14.3) 0(0.0) 6(85.7)
0.5 P<20.01
I 1

5 °

Cé 0.4 °

£ %

S 5 ]

= 0.3

Qa -

o) L3 [ ] o

2 02fF ull

g . $‘ =

9-;; 0.1 L] °

. i .l- a

-
0 —E ——

MOI LOI
B4 IGR2ERARBAERSABEREBELAR T
IGF2 mRNA kK F
Fig. 4 Expression levels of IGF2 and mRNA in cancer
tissue of breast cancer patients with different imprinting

status of IGF2 gene

WEW LR BT AR AT B 2% A B b
H19 LOTEIEAN Sy 245, FLAR 88 40 2rh H19 = K3k
5 LOTMM EMEA Rt — 058, AT BeA7 e Ho b
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AL s I E2F L30T, o s e L BRI IR S
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Wagg, HFPSL RV kR . AR T,
LR i 2 2 h IGF2 mRNA £ 35 K ¥ T 55 41
g4l DIAEREgE Y WoR . IGF2 EikKF B IEARTE
i 96 20 A,ﬁEkETWWH@MEﬁ%A,I%

i J6E e 3 A B 05 A W IGF2 i 7 X, s A B R
ff % 8% . HEFFELFINGER % "' JESE . 7EMR 5

1E W YU IS P X IGF2 2k K F B B Th s o AHF
SRR R IGF2 i LOI 51 IGF2 mRNA %3k
AOFEThE, FUIE B E BB IGF2 LOT iy el 25 4
36. 7% TEFLMRIE e B ik B v iR R OG 12T 2 A i
RYERZEEAER . WX ™ R FURER R
TS ASE (18 i 88 AH G £ 4 240 i RT 58 i 3 0 IGF2 1 &
IR S AR 3 ke 2 R A

H B4 T H19 M IGF2 B ic 5 [ [] A6 B /E I
o, NEILBR@WAL b & T FKEAT
Hook & F1 1 ( high mobility group AT Hook protein
IHMGA1) P73£3ik5 HI19 M IGF2 % ik 47 ] i AH %
P, HMGAILP7 % ik & 8 0] g8 3@ i 9 U8 M 55 4
ImAmﬂLﬁHwﬂmﬁemﬁﬁ,ﬁﬁﬁﬁﬁﬁ
Mk YL WA Y Y R H19 R R SR S
A 91H RNA AR50 H19 1Y & 18 Fn & R4 Bpig, 1
W IGF2 W3Rk . AWF5T 3L IR B A 8
H19 Fl IGF2 mRNA £k /K EH & Tsed s, 1
BUHIA T i — DB 5E

%L%ﬁ,¢ﬂﬁﬁﬁTWE%leﬂ
IGF2 7 ZL R 98 L 20rp 1) 3R 58 K F B Epd iR 2
%%ETHmﬁHEZMWAE%%&ﬁ%$%%
KK W T SR AL 8, IGF2 LOT ] R J& 4t ik
FUBRIE BB LR E 2 —

Tl SRR

It A AR P S A A R i e 5% o

fEE AN

MEMXESHOMAR . SRS SCRY,
WL EABRMESSS SR RCERR . 2R DA,

WU 518 SCE 4R RN SO AL
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