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MIRI7HG & 3h-F X CpG ey P A&4; A1 A CpG FA#A A MIRITHG 23T R B, KAREARNHER

¥l DNA W A3t MIR17HG & 3 -F & e 3% va
HE—%

. BREM: .
fREMPIRL, L2 )ﬂwﬁsﬂaxﬁ]ﬂawﬂzﬂ MIRI7THG BHFTRGFERFEANEBEEES TG

A& %8 % By 2142 F MIR17HG /& %) -F X 4%

(P<0.05) , 4 A CpG 1Lk (25, 26, 27, 28) #9 FARALLE . KRG gy AR 8 £ 573 2% (P<0.05) ;

3 F¥E . KIS IS B2 7 MIRITHG B 3hF K &9 W AL E R L F 2% (P>0.05) ;
% MIRI7THG &2 31 F 45 2 A CpG 1% % (41 F= 42) 89 F AR E R FIK T ZH A% (P<0.05) .
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W, Al gmAS 7 KA B 24 miRNA,
FW, ZERTESSRERMEEE. SR IE TS 2R
AR Y, AT, X8 miR-17-92 R ES 5
PR e 5 A O B S AN AL B0 S = BT HIARAR TR
miR-17-92 JLNFE EilFR gap X451, % T3 miR-
17-92 KR FEfE £ E K (MIR17HG) B S &0 FIX M, B #if,
WAL B MIRIZTHG JE8h T-IX & 7577 (£ DNA F
AP R 2 E] DNA H A IR AR NG . A
R R R & RIS 412 MIR17HG J&
B H) DNA HIACBEAT 0T, ARSI HS LK
RE WS TFHLEREHSTE,

| B 55*

1.1 285418 DNA Marker I EH TransGen.
B il 4 1N ) B
Kpn 1. Smal A1 T4 DNA ¥ #2145 H TaKaRa. JFi7/)N &

iU & DNA b [allis 51 & B Axygen. Dual-
Luciferase"Report | 3 [F Promega. Lipofectamine™2000

U FLE P 5T

Prime

Script™ RT reagent Kit with gDNA Eraser-
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I Z£[E Invitrogen. DMEM. Opti-MEM. 0.25%
Trypsin-EDTA 4 [ 2% [ Gibco. FBS ¥ [ 2 [E BI.
BstU 1 5 ) CpG Methyltransferase (M.SssI) 1§ H
NEB. HILACEGGERL KIZIFE (dam-/dem-) 19 H 4
A& AT bz . DF1 4l COIRERAF4EAIlE) AR
LHERA . GIEHASRAARLE =R E N ARILR L
KA 19 HEAGE. RIEXS, Hob 2 FERAKIEG S H, &
X 10 K 3 EkgE. IRIEGE s H 7 Ak, (kI8
W15 ARG EBAE TR . X MIRI7HG JHzh Tl
[N # & pGL3-cMIRI7HG (-4428/-2506) F1 A/T &
X AN TR 45 HL R A (A (PGL3-AT-MIR 17-92(-440/-1)
R ARG = ARAT IR
1.2 EHT- A4k} Primer Premier 5.0; GraphPad
Prism 5; NCBI Chttp://www.ncbi.nlm.nih.gov/) ; UCSC
(http://genome. ucsc.edu/) ; JASPAR Chttp://jaspar.binf.
ku.dk/) ; EMBOSS C(http://www.ebi.ac.uk/Tools/seqstats/
emboss_cpgplot/)
1.3 B T5 1
1.3.1 CpG BFisrHr M NCBI 3R AT MIR17HG
BEsh T X F3, FIA CpG & & F MK 4 Chttp://
Syl
A MIR17HG JEZ)F1X 3 300 bp (#5544 07 5 | i
3000 bp AL FC UG (7 5N 1% 300 bp) CpG &Y A1 E
NEE, ZEU%E Y Observed/Expected radio> 0.60,
Percent C+Percent G>50.00, Length>200.
1.3.2 Sequenom MassARRAY HIZLA LK FI A seque-
nom"“EpiDesigner 23 iZ 5 FIE (75 1935 it,  EiEs]
Y % 9: 5'-AGGAAGAGAGGTAGTTTATGGTGGTTG
TAGGAAG-3'; 5 |¥F%1: 5'-CAGTAATACGACT
CACTATAGGGAGAAGGCTCCCTCATTAAAATAAAA
AACAAAATAC-3'. ¥14 DNA FrBSKEE % 399 bp, 7
64 1 CpG 1. REFRI LA 19 A, K
NE ARG EEASIZEZE 20 mg, HEEEEKZH DNA 2 pg. A
FH NaHSO, bFRFEAR, REFTE /0505 T PCR i,
RZAMF (8 uL) : ddH,0 4.90 uL, 10xPCR Buffer
0.80 uL, dNTPs (200 umol/L) 0.80 uL, PCR Enzyme (
50/uL) 010 pL, . RES [#4% 0.20 L (10 pmol/L)
DNA #5841 uL. PCR [ Jvj & f4: 94°C F 25 14 4 min,
94°C20's, 56°C 30s, 72°C 1min, L 45 153K, 72°C
4EfH 3 min. SAP [ T H & v /RNase A H1L /5,

www.ebi.ac.uk/Tools/seqstats/emboss_cpgplot/)
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1E Sequenom Mass ARRAY & _EifEF7iek B il N Bdls
it ML TR, AR AR S RoRk
EN R I SR IACDAE 5 E, M 0~1 R,
BB R AR e
1.3.3 HEAIREREE AW E 5T e DNA H
S AR MIRI7HG )5 5l 1 35 14 9 52 W8, K5 i 397 v 3
) MIR17HG )3 &) F 1% & &5 R #i{& pGL3-cMIR17HG
(-4428/-2506) AV E|H EAVEE K K NAFE (dam-/
dem-) 1, FRAEARH ALK miR-17-92 F& K #H 20+
REFNH A . FIH Kpn 171 Sma 1 % & HE/LH) miR-
17-92 BLPRFR 5 8 15 B R AR T W), SRR
FEME R miR-17-92 LB S 5D+ B, 3AIH CpG HH
FLE T M [CpG Methyltransferase (M.Sssl) ] 1F 37°C £
PR AL TR HH ZE (L ) miR-17-92 ZERISE B 3h 1 BE,
58 4 L ZL L B miR-17-92 JE K% B 20 1 F B 99 5]
BARBEMGEE TR B8 Baift, HiEs
pGL3-basic, 3%] miR-17-92 FE[N 5 Hsh T A Bk H 2%
i sE e AR G ZE R R . ARIF5R %R pGL3-AT-
MIR17-92 (-440/-1) HREFLR BRI N RME IR, %3
R I 520 T4 AT-MIR17-92 (-440/-1) , %375
T7C CpG firsi, Kith, HFaFHiEMEARS DNA FEE
152N, M.Sssl B EERERE I I i 7 /2 4 0.5 pg DNA,
10xBuffer2 2 uL, 10xSAM 2 pL, CpG HEFERSHT 1 uL,
JI7KZE 20 pLo 37°C{E 7, 3 h, 60°C & 15 min i
Itk R ABRFIEN YIS BstU 1 REMI{AS DNA AL
AR . BstU 1 7] DIRIAR R B8 F R B, (B
NeeIE EaF AN B3R B . & BstU 1 5%
EIUESLBE T F Bewi 584 DNA B b5, ATRESHR
HE RGP
1.3.4 faRs IR, R OREGEEEEREN RASE
10% RG-S AR EE A 100 U /mL 55 2. 100 mg /L
i3 3 1) DMEM/High glucose %72 L5257 DF1 4HlifU,
1E 37°C £ 5% CO, Fil 90% FIXFIE L (451 R 7%, 15
YR A R F] 80%~90%, FH 0.25% i (I /EDTA
JE{t, ¥ DF1 4HfuEefh & 24 FLESRMR, Rraffil &5
IREN2) 70% Ht, 3 F Lipofectamine™2000 #5447,
535 MIR17HG J55) T RIA BRI R AL R 5 5L
K& pGL3-cMIRI7HG (-4428/-2506) (0.4 pg) LIt
IBAR & FL K (A pGL3-AT-MIR17-92 (-440/-1) (0.4 ug)
B YL DF1 4, 48 h G e MBS, =1
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Dual-Luciferase Reporter Assay System (Promega) 1i
B o e B R s 1

1.4 Z8it5rkT  i2 A GraphPad Prism5 R {-AbFELE,
2AIEE SRR I T5E, P<0.05 (%) A%
SEE, P<0.01 (**) AEFREBE,

2ERESH

2.1 W MIRI7HG J5 ) T-IX ) CpG & 43 #r  FIH CpG
55 £ 2 TR A (http://www.ebi.ac.uk/Tools/seqstats/
emboss_cpgplot/) 73 HTZIMAG MIR17HG J55)+ X A71E
14~ CpG &, K/N% 710 bp, 4 64 4> CpG (i1 .
% CpG S TRl A 05 137 457 bp R SEAA AT
AR 252bp &b (E 1) o CpG BB 45 SRR,
A MIR17HG J54)T Rl e 2 % 4= DNA AL, AHhiA
M MIR17HG B8 T &S FEF R L, #H Sequenom
MassARRAY FoARK M AR R At m . RAEE RG22
A MIR17HG JB5) T HFEAESL. T FIIRRA, H
AEH ) miR-17-92 FER % [i5% 3 056 ~3 500 bp [X 1
31 > CpG iy A,

MIRI7HG J3 8+

s IR LA

5 miR-17-92 JEA[ 3!

-4428 3459 -3002 2750 -2506 -1 +800
VA miR-17-5p TERENAL RS 1 AR RRIG I B8 -1

B 1 38 MIRITHG B#HFRHE CpG B34

2.2 % MIRI7THG Ba)FHH AT 2 BRIKIES
HelHZHZ MIR17HG 52T R FE K B & T
SR (& 2-A) , H CpG firsf 25, 264 27, 28 19K
TEHEANMEERES TElE (P<0.05) (E2-B) . 3
JAS = IRIESAEIT4H4 MIR17HG JE5h 1 HIE LR A
AP EFAEE (P>0.05) (&3 . 7 ks, (KB
AGREHIHI MIR17THG JE5)T- I B AR Z R
T (P>0.05) ([E4-A) , (HIKIEXS MIRI7THG J55)
19 CpG i1 &5 41 F1 CpG (7155 42 () H EALFERE B &K
FE e (P<0.05) (& 4-B) . MERE, 2 FIRT
PE G AE 202 MIR17HG JR &)1 H FEAC SR A 2
ZET 3. 7 BRIKIER (P<0.01) ; 2 i E g5
WiZH4 MIR17HG JS8)T I MR A BEAKEth B2 =T
7 AR E IS (P<0.05) (&5 .
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AR 7 TR ARTEXS PR A4 MIR17HG I 8 F K (10 W 56465301, B o 7 RIS 5
ARG AR N5 4H2Y MIR17HG J3 8l §-1X CpG s i) TP HEAL 43

B4 7RSS, REEGERARMIRITHG BEFHREY
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B 7 S 2 JHi 3w 7 ik

2 JH i 3 JE

5 MIRI7THG REhFES. KEEBEHRAREKLZELRESH
DNA HEXBILBR 2

2.3 DNA HILALK R MIR17HG JE 515 1t ) 5211
29 T HE DNA HEL b3 MIRI7HG )22 1 15 M /9 8
Wi, AR S PR MIRITHG J540T Fr B (
6-A) RIS EILNE A pGL3-basic E#E G, Yy
fdE T 5 JE R E M. AT-MIR17-92 (-440/-1) 79
T& CpG 1 S B Eh T B 5 2 R G MR I 2R,
51—, B AR F S B R & IR R H R
pGL3-AT-MIR17-92 (-440/-1) M5t ERgiEE T 0%
sk, (HEHEAV MIRI7HG 5 8) TR 2 pGL3-
cMIRI7HG (-4428/-2506) LA B E LT AR IS

AR X §/ 2

2018 4E B 54 % 55 114

BT S ZR IR (P<0.01)
#E7r DNA HHEL(GHNE] MIR17HG

(& 6-B) o X—#&55H
SR TIE

B seokok
0.047 —_—
-
#0014
003
=
ﬁum-
2
£0.01
=
AR IAL P3EAL AR IEAL PEAL

- pGL3-AT-miR17-92 (-440/-1) I:J pGL3-cMIR17HG (-4428/-2506)

[&] A Sy AL MIR1THG Ji 80 7 ) B ) %52, 3 My DNA marker (2kb)
YK 1 AR AL AT WK BT R B (AT-miR17-92(-440/-1)) , Jkilf 2 b 1k
TR AT B AEIXSS 37 BE Y BstU TREUISE SR, ki 3 MR 3L AT B8RS 3h
F 7 BEiY BstU TREDISE AL, VKT8 4 A BAKY MIR17HG JA 2l F B (-4428/-2506),
VKIE 5 S HIBEALE MIRI7HG Ji 81 F BE BstU 1 REVIZE R, WKiE 6 S A Ak
MIRI7HG Jii 8 ¥ Bty BstU 1HEDISS SR 8 By DNA HUIEALR) MIRI7HG )3 81
I 5

Bl 6 DNA RE{I MIRIZTHG BEHF &M I
39t i

miR-17-92 B K CE W FLah ¥ AIG g 75 A il Hh &
fEEZEER Y, KEMFR A, DNA HEALRE I
7229 50% miRNAs ) %15, DNA B ZE b 9 I 25 52 1
miRNA } H R J#5 mRNAs 3k B, kBl AL
el KFm . IKIEGARI UL MIR17THG JRs8h T IXfF1E
DNA F# b, Kbl R¥m. RIESH A E A H
BES, HEEHERGFEREES, SEGHIEIER
EARRERG 5 5L E U AREFT A EL, 2 Al KAE
A MIR17HG JZ2h T 1B AL AR R R, B
5y CpG AL HEMREE S KIESEEER A
Sy 3. 7 EWBARAE Y MIR17HG J5 5T 19 HH 34k ik
AESEIE SR EHBNES, B7 Ak, K5
AHERHHLN MIRI7HG B T FEHENMEE ER
EH) CpG i/, 2/~ DNA HEALR]R ﬂ&MIRNHG
B PFRIR

BT EHE, H—HAERBERLTNE
DNA (JHIEACACEARE, KZECEHESIPE K2 DNA
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19 B Ak B 25 -t 1 I o R 1Y 5 A — L
AR KBS (RIESIERG AR R MIRI7HG B5)T1
H SRR B i 5 AR IR G i &2 PR a2

AKF5eH, DNA HEALHNEI MIRI7THG J5 58+ ()
WG HBTEAES) X DNA B 3 b A §: % DNA 15
FRELA, MEmERR T 5831086 M
TR R ol T8 o R s 5546, DNA H
HAEE S E T (MBD/MeCP) RIS 5 5hF X H AL
DNA 754, Mg Lk s, FEENR
FBRANE B A TR R E. RIES e 5 Ik 1 2% 7,
AR R EWEEFE T LS e, RIEGIENHR
MIR17HG JE&)FIX % FH AV CpG {1/, HiE FI6E
Z RN 5 R T, % EMSA Rl ChIP HARIGIIE
DNA HEAY 2 753 52 A X Lo i SR - () 25 & it i S 350
R FR s, %% ChIP B R EeE b E . RAE
W44 MIR17HG JRE)TIX DNA AL & &
AN

445 i

R 6 75 2H 21 MIR17HG 5 7 - X 47 /£ DNA H A
fb, B RIEWSAE4HZ MIR17HG JE4)T- X FH %
WEE—EMNESR. RIMNFFIES, DNA HEEILHH]
MIRI7HG J2ZT-IE .
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DNA Methylation and Functional Analysis of Promoter Region of Chicken miR-17-92 Cluster Host Gene

XING Tian-yu, CUI Ting-ting, HUANG Jia-xin, YAN Xiao-hong, LI Hui, WANG Ning"

(Key Laboratory of Chicken Genetics and Breeding, Ministry of Agriculture, Key Laboratory of Animal Genetics, Breeding
and Reproduction, Education Department of Heilongjiang Province, College of Animal Science and Technology, Northeast
Agricultural University, Heilongjiang Harbin 150030, China)

Abstract: The aim of this study was to investigate DNA methylation of the promoter region of chicken miR-17-92
cluster host gene (MIR17HG). In this study, promoter methylation of MIRI17HG in adipose tissue of the broilers from the
Northeast Agricultural University (NEAU) broiler lines divergently selected for abdominal fat content (NEAUHLF) was
detected by Sequenom Mass ARRAY. In addition, chicken MIR17HG promoter fragment was methylated in vitro by CpG
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B8 1 SENHC D RPN
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LEA', #Bmm", $BHm', WLA', WAEE', BEAEE L m3 3 o’

(1. AHRERFZREIERZR, THAREFR TR TR P, FhFn 450002;
2. T KA A TR G, 7T B 45 465200)

B ARBAHRS 1 FESARD 2 (FREMERN) AFER, S, 2 (FREXZTHRA) Y & () HEB,
FHE) H, & (FIEH K ERRH) Bk, BEmmRS, 8 XD 2(SD).Y & XD £ (YD).H, 6 XD % (H,D)
INFEMAL, BAREASMAGEIA, FBE 100 2, EAHARKRETHARE 14 BEE, M2ARIHR.
A AR, AR R A ST, SREAR. 3AREEENN. B A KFAFEE N A SRR R,
SD A, HEMFBENNEGREYMEERT YD #2 H,D (P<0.01) ; 3 AEELAN. B8~ K £Y
A S,D>H,D>YD, ¥ SDEBAEREAE. BhE, LA E, 24KE, MILE. BALE. IUE KT
Fo ik FREW BB HJAMEZE KT H,D (P<0.05 % P<0.01) , SDABEEIKT., L4 E, 245K E. WILE.
REMLE. TR ERMEEZ KT YD (P<0.05 % P<0.01) ; S,D#a. 8@ KFEfF R Z A, SD
F 3 B ILE L R B A M B % 3 T H,D (P<0.01) , S,D AMILE pH,,, 8% X T H,D (P<0.05) , S,D
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ERAEASE— AL LB H LR AR A KRR ER, EXTAFTH.
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methyltransferase, the effect of DNA methylation on the promoter activity was assessed by reporter gene assay. The results
showed, at two weeks of age, the promoter methylation level of MIRI7HG in adipose tissue was significantly higher in lean
line than in fat line, and the methylation levels of CpG site 25, CpG site 26, CpG site 27 and CpG site 28 were significantly
different (P<0.05) between the lean and fat lines. At three weeks of age, no difference in the overall promoter methylation
level of MIR17HG in adipose tissue was observed between the lean and fat lines (P>0.05). At seven weeks of age, the overall
promoter methylation levels of MIR17HG in adipose tissue in both lean and fat lines were similar, but the methylation levels
of CpG site 41 and CpG site 42 were significantly lower in lean line than in fat line (P< 0.05). On the whole, the methylation
levels of chicken MIR17HG promoter in both chicken lines increased with age. Reporter assay showed that DNA methylation
inhibited MIR 1 7HG promoter activity.
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