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Influence of injecting Dnmt3 siRNA on the development of females of the

Italian honeybee, Apis mellifera ligustica
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Abstract: In order to investigate the effects of injecting Dnmt3 siRNA on Dnmt3 activity, Dnmt3 mRNA
expression level, methylation status of the dynactin p62 gene and the morphological characters in female
Apis mellifera ligustica, 50 ng Ringer, uth siRNA and Dnmt3 siRNA were injected into 3 d old female larvae
of A. mellifera ligustica reared in an incubator, respectively. Dnmt3 activity, Dnmt3 mRNA expression
level, and dynactin p62 methylation level in larval head and the morphological characters including body
weight, body length, forewing length, forewing width, proboscis length and 3rd tergum length of newly
emerged female adults were examined. The results showed that Dnmt 3 activity, the Dnmt3 expression level
and the methylation level of dynactin p62 in larval head were significantly inhibited after the larvae were
injected with Dnmt3 siRNA, while the body weight, body length and 3rd tergum length of newly emerged
female adults increased, indicating that the changes of Dnmt3 have an effect on female larvae of A. mellifera
ligustica during their development.
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Consortium,, 2006) , ¥ F| . E 37 K 2=BL 24 K & B
WETE 2 8 9 R 7y b 5 DNA H 3 4k K F M 5%
(Kucharski et al., 2008) , % ¥4 i R A 43 fbth 5
BH B FRIZA R CREMZEER], 2010),

DNA FEAY 2 A W) 3 3 77 7E 1 R WL R L4
Z—, IEARRERAFFMERT , #id DNA
LR H 948 i R 1 42 B2 [ %2 3% (Wu and Morris,
2001) , DNA FEALE7E DNA HEALE 5 R (DNA
methyltransferase, Dnmt) f{J/E ] F i CpG X% H R
5" By P L R IE e A Ry PR B MU B E . X R DNA B4
FEIFRAUERER TS, BRERE T ERWR
i% (Dahl and Guldberg, 2003 ) ,

WP A 3 F DNA H AL, 2502
Dnmtl, Dnmt2 1 Dnmt3 , 5021 3h ¥ 5550 2 A 2K
) DNA H B AL 5 % B 4 % A L, [ R MRS
(Wang et al., 2006 ; Schaefer and Lyko, 2007) , 2
WK &4 DNA HIZEALEE R 5 R0 . 0. BRE
HYGFEEWRES, AWK —HKE CpC &
AR, B high-CpG BEH, 54 WK ME K
B —RKE CpG FHRK, Bl low-CpG ERH, 5
RIS FIZ ER N T/ 5% (Elango et al., 2009 ; Foret et
al., 2009) , DNA FIE:AL Y & £ B A R IR R 57
P, X5 BRI PR FR O A 4 A A i B R
Rikw, AT ERZ S T RE, Bk
R P E & CpG, FIh DNA HIEAL 1 & A $ 44t
THEFFEMS

Kucharski £5 (2008 ) | F & 480 5 #1 RNA T3
FEARMEH T DNA F EALEF Domt3 B K Rk, #
— 2 R M B M I R B A4, ER AR  TTVES
Dnmt3 siRNA % M 28 14 ) Dnmt3 [if§ 35 $4 . Dnmt3
mRNA Kiktt | dynactin p62 FF B E ALK LK
FEWTLARIRUE MM RIRE, LTI, &
112 B8 Kucharski 45 (2008 ) #5375 ¥k, 43514 3 413
H & 0 & K A 2 i 4 B A T3 5 Ringer, wh
siRNA | Dnmt3 siRNA 5%, RSH%5 T Dnmt3 EFIE
. Dnmt3 mRNA FiAk& . dynactin p62 H:[H P EHAk
KU RS TEAR Z BRI R , BUHRELT .

1 ##fnrAaiE
1 SREH#

1.1 W HERE
SERUERE : TLVUARMY RE B ST AT B AR AR
T FF B B K 28 ¥ Apis mellifera ligustica Spin.

(FIFRENE) 1 B, SCHRTE] 2 2010 453 -8 A,
1.2 FERAFENUSE

ANTLHRE S HEY: 2% By . 12%
RHE | 12% HBIHE | 52% W E KM 22% ZEK. ¥
T B4l 52 00 1 e T I T SROME RN A R IR B R
L, IR, BEWHEASED S min, FHETEE
RCEMHET, TS5 ~10 min,

4 B A% 32 W R F) & ( EpiQuik™ Nuclear
Extraction Kit I , NY, USA); Dnmt3 74 & i35
4 ( EpiQuik™ DNA Methyltransferase  Activity/
Inhibition Assay Kit, NY, USA); Trizol Z f# &
(QiaGen, USA); J2 % i 3 & ( Revertra Ace,
Toyobo, Japan) ; RT-PCR 57| & (SYBR ¢qPCR mix,
Toyobo, Japan); Ringer % ¥&. uth siRNA Y% V& Fll
Dnmt3 siRNA 75 ( E#g 3 B EFHEARARAA) ;
B K 4 DNA 42 BU5h & (PUEX, d63); EZ
96 DNA Methylation Kit (Zymo Research) ,

MK3 %I ff #7 1% ( Thermo Fisher Scientific
Shanghai Instruments Co., Ltd. ) ; #& TES (&
% FRAT]) ; Anke TGL-16G-A Bl V& VR B 0>
ML LR RL A R R ) ; DYY4C B i kA
(ALEA—BHLARAR]) 3 XTL-1 B A 21
% (WV-GP240, Suzhou Co., Ltd. ); DKI-700c #!Z
TS 2% (KA ) ; SLAN® S2h 26 5% 5 it PCR
ARG ( LR ABRTRHEARAR) 5,

1.3 EEARAFSIE

SLU BT B e 4 O R AL T R — Sk g Y
59, PRAEZH R s A ) B R A AR ]

SEE A BT AR IR S E 2 OE, FRid
FEERELNE, TEMEEORESE T K, AN R
CH SN, BTEIRE N 35°C, FHXHBE Jy 85% iy
ANLESZE, ABRENEEEPREE 3 Higghd,
MAEEA/NIEANTREWS REYREERILE,
EXUH BB 40 A5 T, I A0 S 48 43
%43 413 Hig4h i N TS Ringer, uth siRNA Fl
Dnmt3 siRNA %5k, HpHa 5t 2 sh5 ¥ Ringer F1
el UL uth F) siRNA ¥ W AE %t B 2H (Ringer
W uth EHREETHERASKEFEEM),
TS Dnmt3 f) siRNA S RAE N SE 5, &k 4h i
AT 30 ~50 ng, TSGR 3 A h R
2 24 FLAYFLAE IR (BFLS 200 pL A THCE
ISR EY)) , IR EEFIA X B A B e 35.5 +
1.OCH185% +5% , F-Bf451AME 80 ~ 100 pL AT
BChl g Y, ELAR 2 d, LR SRS 770
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Sk, sraR 2 #it, At 1 885 3k, AELE RS,
A1 050 3k 4h H i 5t Ringer ¥, 1 305 Sk4h
FSF uth siRNA B, 1 415 3k 4h B 7E 57 Dnmt3
siRNA 7% .

SCIG W) BURE . AN T ST Ringer, uth siRNA
Dnmt3 siRNA A% 24 h, 48 h 172 h )5, &I H
g A, g3 B0 RE & Bk #F Domt3 IS M,
Dnmt3 mRNA &, dynactin p62 F:H B HAL K,
FESERMAE e, B A2 485 .

1.4 EXF|EiEL B S Dnmt3 B iE R NE

T FEPLER 10 3k 6 H i B4 1L, FRIX
70 ~90 mg HELR, FES)H AR R AR, & IR 40
JHAZ Fh B YRR B X R U PR HR B &y L ) 4H A
Jio SRJEHE HR Domt3 I P4 W 3 50] & A 4R A
B € H: Dnm3 ETGME, DA ESCIRER 8 K,

1.5 BEXFIEHE4% B35 Dnmt3 mRNA 13} &k

EEHNE
1.5.1 & RNA 932U cDNA f4& B (4C T i

1)« SLHREHLE 10 Sk F#E4h R SLH8, K 80 ~ 100 mg
HATELIIRK AP U A, #% BB Trizol 1057) & i #2
VEUCHAREC RNA, LA%) s RNA S AR O i3 5
519, &R cDNA 5 —4

1.5.2 sEadsEst PCR: LLG A cDNA 1E 8t
£FE Calmodulin A1 Dnme3 Fj SLAN® 521 3¢ 56
sEft PCR RG05151#E4T RT-PCR [,

Calmodulin 5|#)} F: 5'-GGTCAAAATCCCACA
GAAGC-3'; R: 5'-TCAATGTCAGCCTCCCGAA-3';
Dnmt3 5|#12k F: 5'-CAGCGATGACCTGCGATCGGC
GATA-3’; R: 5'-CATGCAGGCGGTGCAGTA-3'; ¥~
WA 95°C, 5 min; 94°C, 2 min; 40 1§ 3%
(95°C, 10 s, 60C, 15 s, 72°C, 15 s); 72°C, 10
min, 5 T #ES PCR P=H) I M f i 26, 43 i 45
WG 4k N 72°C g i # 2] 99°C (& 5 s Ft
#1C),

BORRA 2722 kb 17400, L LR ER
8 Wo
1.6 F AT 4 B K AR dynactin p62 B F R E
WK FRIME

ZAEAL R R AEYA IR A RIVFAl dynactin p62
FR MK, FHet 3 X5y (& 1),

51F5 -

dynactin_1-10F; 5'-aggaagagagGAAGATTTATTT
TTGTAGGTATTGTT-3’

dynactin_1-T7R; 5’-cagtaatacgactcactatagggagaag

gctTTACTCTTAAAAATACATATCCAACTC-3’
dynactin_2-10F . 5’-aggaagagagAATTAGTTATAG
GAGGTTGGTTTGAA-3’
dynactin_2-T7R ; 5'-cagtaatacgactcactatagggagaag
gctAATTCCTCTACTTCTATACTAACAACAA-3’
dynactin_3-10F: 5’-aggaagagagATTAGAAGTAAG
GATTGTTATTTGTGAA-3’
dynactin_3-T7R: 5'-cagtaatacgactcactatagggagaag
gctTCATCATATTCAACAACATCATCTCT-3’

XP_001121083(Dynactin p62)

Primer 2 Primer 3

/\ 3!

Primer 1

EXON1 .. TCCAAAATTCGTTGCGGATATTGTGTCTGTCAA
CpG site 12
. ATTCAT(ZATCAGAAGﬁCéSTCWAAAAAAAACAA

EXON3 ..AATTGTTTCAAATGTCCGTGTTGCTTTCAAACA..
4

EXON4 TACAAAccsGGA ATTTCGGACCAAAG%GTCCTT
EXONS . .CTGCTATGGTTCSGTAAACQGTMTGGACATCCT .
EXON7 GTGAACCACTTEGTCCAGGTAA .

TATCGTGCGACA...AAACGAAATC...TAGCGCTC
iz L8t 1" 12 13 14

[eo] 2
5
= &

A1 RRFIEEEL RIKN dynactin p62 R
BB LA
Fig. 1 The methylated sites of dynactin p62 in Apis
mellifera ligustica larva

Dynactin p62 ZEFHILAT 9 NHMBT, 14 4> CpG UL H R A& 4= FF 24k
KMo T CpG-1 #1 CpG-2, CpG-11 F1 CpG-12 fir R AHHBE KL, i
JH) RNase A Py LIRS TCH: BEA € 557 850 0 P 384k, BRI CpG-1
1 CpG-2 LUK CpG-11 Fl CpG-12 fif 5,43 53] — & & H 2 AL, There
are 9 exons in dynactin p62, in which 14 CpG dinucleotides are
methylated. Because of minute distance both between CpG-1 and CpG-2
sites and between CpG-11and CpG-12 sites, RNase A could not measure
the methylation level of every site, respectively, so that the methylation
level was measured together in CpG-1 and CpG-2 sites and in CpG-11 and
CpG-12 sites, respectively.

R RAPLI 10 3k 6 H S e k38, K 80 ~
100 mg 4 2 7E &) K 4% P BB Uk R, % B PUEX
Animial Genomic DNA Extraction Kit #/E 158 BH $& B
DNA, ZFEI R A WA R~ 7 F|F Sequenom
MassARRAY #5415 dynactin p62 3[R FR ZEALKF-

F§ EZ 96 DNA Methylation Kit %% {k 2 Bt )
DNA, DIFAiRR S #h#% 1/ i DNA Shfsitk, 7 384
FLAR AT PCR 95 RN : B RS S pl, 4
A #H% DNA 1uL(DNA 3 >5 ng/uL), 5 U/uL
Hotstar Taq 0.2 U, 5|44 4 1 umol, 25 mmol/L
dNTP; 0.04 pL, BV 54K 94°C, 15 min; 45 57§
FR(94C , 20 s; 62°C, 30 s; 72°C, 1 min) ; 72°C,
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3 min, PCR JZ B ;=¥ {#i F§ 2 uL SAP ( shrimp
alkaline phosphatase ) 4b 3, 2 &K & o IiF B H)
dNTP, RNAKRZR 7 pL, HH PCR =4 5 L, SAP B
AW 2 pL (SAP 0.3 uL, RNase-free ddH,0 0.17 pL),
RMAEFF R 37°C, 20 min; 85°C, 5 min, RNase A
eI RN 23 T U045 C UIwiFh, ASLg
FA T YR . RSN S 5B SN R B AT, Sk
7 pL NIRRT SAP 4b3f5 PCR 724 2 pL,
RNase-free ddH,0 3. 15 pL, 5 x T7 Polymerase Buffer
0.89 pL, T Cleavage Mix 0. 24 pL, 100 mmol/L
DTT, 0.22 L, T7 RNA & DNAPolymerase 0.44 pL,
RNase A 0.06 pL, RMWAEFH37C, 3 h, B
ANk 20 pL #i ke, BHIRS, MMA 6 mg Clean
Resin g £lifk 10 min, 3 200 g B.0> 5 min, {8 fH
MassARRAY Nanodispenser RS1000 s #£ X
(SEQUENOM ) # 4 4k J5 ™ ¥ s & 384 1L
SpectroCHIP( SEQUENOM ) it i~ |, B 5 il & it
F A MassARRAY Compact System ( SEQUENOM )
P47 K M, SpectroCHIP £ F f#i /i MALDI-TOF
( matrix-assisted laser desorption/ionization-time of
flight ) & 5% B O ik I B FEL B8 R AT B I) 5 3% 43 A
BoR, KB dEE T EpiTYPER {4 (SEQUENOM)
IRiPiR THIEAE N

i 347K F = mC/C x 100%

Horp mC RoR & A4 B B M e i 4, C R
ATA MR RE AR N R, DL IR 8 K,
1.7 e MAR IR AR E

WIAENR: frRRMAL R, SRR AR
PLREE 80 ke (ZRIE#ER), B FRF05HK
HiEh,

PRI . JEbs RO & B3k 3 4% 80 Sk
BERIRK,

WL 2 52 50 20 T M ) AR R/ L B AT K AL

EMERLSE, BABTWEES T, 852
Beg F T i U AU ( Hl T R O 5 O AU AR X
AU RMIEIR AT X 4>, ISR i £ g
R . FATIE R ARSI EE N T 20, BB
AR ENEEE T, ERMHNETE
e F ot R,

B IRNE: AR FEEELSE LM
JRHHAGFRYEE T, A LR E—2H
FLApR, {25 SR A AU 2 RS B T 3% 1 B AF
W, A6 WA A A B AR I & R YK
FEK . B %E. %6 3 Bk,

1.8 HEFIT 55

Dnmt3 3%t £ 32 #1] B StatView %% {4 “ ANOVA
and z-test” 1 “ANOVA or ANCOVA” #4758 114
#r; Dnmi3 mRNA RxBHE e &t FF e, FE4E
Fi “ANOVA or ANCOVA” #4745 1143 #7; dynactin
p62 BRI AL K P HUHE SE 64T arcsin B i, P
F “ANOVA or ANCOVA” HATHIT43HT 5 M B
MK TE 2 18 05 B9 55 56 B4 A A “ ANOVA or
ANCOVA” #ATGE 143075 MEVE R R B MA 3L
H F StatView %xk{4:“ Correlations” #4745 1143 #7 o

2 ZREH5MH

2.1 ATiE5 Dnmt3 siRNA 3§ 2K F ZigE4) B sk
&8 Dnmt3 &iE {400

1 750, AT ST 50 ng Ringer, uth siRNA
1 Dnmt3 siRNA Y59 24 h, 48 h f172 h 5, =4
HEL IR Dnmt3 Fif 75 M 35 F 98 3 ST Dnmt3 siRNA
B EMTHARFIL (P <0.05) . 7E Dnmt3 siRNA
SEEAH T, S48 h M 72 h 5, %3k Domi3
I P43 0 L VE S 24 h TFRET 57.2% F190.9% ,
X B EST Domt3 siRNA 5, BB &2 FARL) ik RA
Dnmt3 EE1E M,

&1 ATLiE5 Dnmt3 siRNA 3§ 8K FI E %) B L3 Dnmt3 & & 14 ( mmol/min ) f &1
Table 1 Influence of injecting Dnmt3 siRNA on Dnmt3 activity (mmol/min ) in larval head of Apis mellifera ligustica

SLH A
Experimental groups

24 h

48 h 72 h

Ringer 0.398 £0.025 a
uth siRNA 0.405 +0.023 a
Dnmt3 siRNA 0.264 +0.026 b

0.378 £0.020 a 0.357 £0.011 a

0.392+£0.022 a 0.362 +0.015 a

0.113 £0.019 b 0.024 +0.015 b

Frh BN 8 REL K T-HE + trUER (Mean £ SE) , RFIEHRE BARR/NE FRRRIE 5% KT LHFEER
BEM:, TH, The data in the table are mean + SE of 8 replicates, and those in the same column with different small

letters are significantly different at the 5% level. The same below.
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2.2 ATi5 Dnmt3 siRNA 3§23 K EigE4) B sk
&8 Dnmt3 mRNA 183} &% £ 70

FHIE#: Cp (ERAE N E k(27448 i+
TATHES 24 h, 48 h f172 h J5, B4 ik
Dnmt3 mRNA HXf KRB E (£ 2) ., 4R EKY Domt3

siRNA 21 B 3 K F H MM (P <0.05), 7£ Dnmt3
siRNA LIS, ST 48 h f1 72 h J5, 4 k¥
Dnmt3 mRNA FiEE I biEST 24 h FRET 45.3%
F180.0% , XV AHE ST Dnmt3 siRNA J5, B LI B3
FEf4h HUfA& ) Dnmt3 mRNA ik,

%2 ATIiE5 Dnmt3 siRNA 3F A F i 4 L0 Dnmt3 mRNA Rk £
Table 2 Influence of injecting Dnmt3 siRNA on Dnmt3 mRNA expression in larval head of Apis mellifera ligustica

SLH A
Experimental groups

24 h

48 h 72 h

Ringer 35.336 £0.079 a
uth siRNA 35.820 +0.081 a
Dnmt3 siRNA 28.299 +0.078 b

33.299 +0.059 a 30.157 £0.031 a

32.852 £0.061 a 29.879 £0.033 a

15.386 +0.060 b 5.669 +0.032 b

Dnmt3 mRNA @A Fk BERH 2 72 2Tk 14%, Horh Dnmi3 FPEAER H E92EPH , Calmodulin F[H fF 4 52
Ho B TFHARITE LA H i E Dnmt3 mRNA H3RIAE : ACrpums) = Cr(pams) ~ Cr( Catmoduliny »
AACy = ACrpumsy = ACqummean » ACT gy =1 000 Dnmt3 mRNA A% ik & =2 24T, The relative

expression level of genes is determined by evaluating 2 ~224CT | where Dnmt3 gene is the target gene, and Calmodulin

gene is the intemal control. The formula for relative expression level of Dnmt3 mRNA is ACypums) = Crpams) —

C(Calmodulin) » Where A ACy = ACy(pums)y = A Crgandard value) 5 2 Cr(standard vatey = 1- 00, and the relative expression

level of Dnmt3 mRNA =2~ 2ACT,

2.3 AL *5 Dnmt3 siRNA 3t 6 B &= XF & &
4h 3K &B dynactin p62 EF B EALK 700

HI3R 3 A, B 3 R4 U e Y R &
BIEAN, (HRATHES Domt3 siRNA J5, FHET
T Dnmt3mRNA f{) ik, P& T Dnmt3 FFiE 4,

Dnmt3 siRNA 2l dynactin p62 J PR % 4 B 54k 7K F
BEMRFX AP <0.05), FEHAIMLE CpG4,
CpG-6, CpG-7, CpG-8, CpG-10, CpG-11, CpG-12
M CpG-14 fii g 1o

%3 ATIiE5 Dnmt3 siRNA 3 6 H &2 A F &g 4) B S50 dynactin p62 EFERELKFE( %) KM
Table 3 Influence of injecting Dnmt3 siRNA on methylation level ( % ) of dynactin p62 in larval head
of Apis mellifera ligustica

EaeH
. BT
Experimental CpG-1,2  CpG-3 CpG4 CpG-5 CpG-6 CpG-7 CpG-8 CpG-10 CpG-11, 12 CpG-14
Whole level
groups
Ringer 50.7+3.4a 1.4+0.7a 1.6+0.4a 8.0+0.9a 85.7+3.1a 26.9+1.7a 25.8+1.1a 89.6+0.5a 80.9+1.6a 27.3+4.7a 76.1+4.2 a
uth siRNA  49.9+4.4a 1.5+0.5a 2.0+0.6a 89.9+0.8 2 89.1+3.2a 28.6+2.0a 28.8+1.0a 87.9+0.4a 8.7+1.7a 27.7+4.7a 78.8 +4.6 a

Dnmt3 siRNA 41.4+3.6 b 1.3+0.4a 1.5+0.6a 68.1+.0b 81.9+3.0a 19.4+2.1b 15.6+1.1b 80.7+0.6 b72.4+2.0b 19.2+4.2b 61.8+4.3 b

dynactin p62 F R i) FEAKFRAAR: FEMKTF = mC/Cx100% frf, Hrh mC FoR A4 T H A0 MO E (948, C 3Rom BT T De i
)40, The formula for methylation level of dynactin p62 is mC/C x 100% , where mC represents the number of methylated cytosine, and C represents

the number of all cytosine.

2.4 ATIiF5F Dnmt3 siRNA 34 B K F) & g 72
SEREERIE

HZ 4 01, SV E. RKME 3 TRKE
X3 AMEAN S, Dnmt3 siRNA 41 5 2% 8 F X B 4
(P<0.05); BtRi#K. A%, WK 3 MBS
7, Dnmi3 siRNA 2 i (K FXF B4 (P <0.05),

WRHE & SIS A R IR /N L B AR TR E
B IERA 24555, Dnmt3 siRNA 41 65% Eik Rk F
Syl R T o R | 35% Rk R N T M, YR
WA 23% B kT g EFE T ER, 77% 5
ek H b THe, XU B FH T Dnmi3 mRNA 33k 1]
DM e S M B E TR E o
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F4 A5 Dnmt3 siRNA 335 K7 28 i NMET SRR
Table 4 Influence of injecting Dnmt3 siRNA on morphological indexes of female adults of Apis mellifera ligustica

TR

Experimental groups

HEHE(g)
Weight of newly

&4 (mm)
Body length

emerged adult

A (mm)
Forewing length

A FE (mm)

Forewing width

Yi< (mm)
Length of beak

55 3 B (mm)
3rd tergum length

Ringer 0.095 +£0.001 a 10.100 £0.002 a 9.129 +0.091 a 3.811 +0.050 a 6.158 +0.034 a 2.084 +0.080 a
uth siRNA 0.100 +£0.006 a 10.700 £0.011 a 9.142 +0.089 a 3.828 +0.056 a 6.011 +0.040 a 2.049 +0.076 a
Dnmt3 siRNA 0.162 +0.004 b 16.500 £0.006 b 9.267 +0.088 b  3.293 +0.055b 5.621 +0.035 b 3.099 +0.082 b
34k, [H2AA CpG A R K P FTRES 5
) . AY = ».
3 itig FRE X, EEH SR

X BERRANEHFMT, BEEFREEAL
M ERENEET. WRAEE S K
Kucharski % (2008 ) 38 33 #1145 Dnmt3 & [H ) F ik,
AR B U5 RIR T o 78 Dnmt3 siRNA 4b
B gh A, 72% R B REA AR EE,
28% KB T We; 1EVE ST wh siRNA f5F BE4
7% KB MU, 23% KB BEER S ER, &K%
B RNA T4 (RNAI) £ AR I 2 45 HL Dnmi3
mRNA K3k, AUAT LAFEAR Dnmt3 G M, 7 H
WA dynactin p62 Fe R B E ALK P, 7E Dnmt3
siRNA AbE 4l Hi i, 65% 28 ik B hy e T R
EER, 35% BiER TN TE¥; X RHA+HH
3% EERE NEEMETSER, TT% EERE
R, WU, BEAR Domi3 3% P A1 & Dnme3
mRNA Rk, AT LAIL[E 0 dynactin p62 B )
FEAL KT, 3E— 25 5 ma e 7 2 0 A i B 43
o BEE MEVEZE K N Dome3 B 15 1 #Y B4R AN
Dnmt3 mRNA iAW T, 41K RN dynactin p62
R R ME TR, IRSHEEE T A
B, X5 Kucharski %£(2008) 45 58—,

55 Kucharski %5 (2008) i35 tL i, AR
W'Y dynactin p62 B[R 7 MR F XA 14 4> CpG
LR B BEAL K, IR T 8AS dynacin p62
EH . TERN R KPR RES, BT AN
it i) 4 7 M 3 B CpG-1 A1 CpG-2, CpG-11 1 CpG-
12 437 5 B 6 M %€ . #E Dnmt3 siRNA Ab 3 i
Mg HH, dynactin p62 F R B AR B B AL IKF U XF
BRAHRERT 8.9% , Dynactin p62 BRI HALH, T
53 CpG i AR BRI 25, FlanTE CpG4,
CpG-6, CpG-7, CpG-8, CpG-10, CpG-11, CpG-12
1 CpG-14 {3 g3 b, SCI6 20 FnxoF HR 25 Ay Jfa s e FR
K FZEDM 2 10% . R CpG i 57T BEBLIL 5T

Wang 45 (2006 ) iF 57 3% W] 28 e K P9 A ) P4 AR
B8 3 F DNA H 3ALES, 4332 Dnmtl, Dnmt2 F
Dnmt3, @37 EE & PCR £R, 1B 21X
3 FhEg, Hrp Dnmtl 7EMEMEE R K R F i ik
HE/EA, Dnmt2 7ER6R B BE 0 7 vp R 48 E 24E
A, (B2 K Dnme3 VR FIBCA IR UL . 3T
LIS REN, it RNA FHEAR , ML Rk
H Y E M E] Domt3 mRNA f3R3E, AUAT LLREAK
Dnmt3 {544, Wi B 7] A2 WA dynactin p62 F&[H ) H
WK, #H— R KE, 71, Dnmi3
PR R A FREREESEENEN, 72
BErp, s A TR th 2 I AR OR R B
B, BARENISEY B, H2H TREHER
BIAIE], (15 MEPE 28 =28 T IR AL, Wang
Leung (2009) BF57 3% B 25 i B[R] 20 LU SR S5 4k &
HREREEZH (A +T) X CpG 454y, Eigik
WZE/DH 39% HB:F 7] G & 4 DNA B4k, Lyko
£5(2010) 58 1o 5 RS R B A ) 2 e Fn 0 Sk
A 550 MR E & E T DNA B4R R B, H
REBHEFE S CpG Gitly, Bk DNA F 4L
i Z M DNA BB 2y Y & AR 4R AL T A A
M, MEPEE MR AL S5 DNA RELAE T+
SHEVIRER R o @i %0 DNA H A0 i) 375 14 A
HRERFRIE, 7] LA L2 e i AL 34k

Bl FRVAE TIIEHRLKFEEH AL
. T, KRRERFHIFRFE, AREF
Tl o Bt
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