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ABSTRACT: In mammals, there is a small group of special genes, which are imprinted so that only one of the parental alleles is
actually expressed in particular cells. This epigenetic modification of phenomenon is named genomic imprinting, which is far different
from the classic mendelian inheritance. In this progress, DNA methylation plays a crucial role in various cell biological of processes such
as cell differentiation, cell genomic stability and cell imprinting. The development of the gene imprinting and maintain of the gene
imprinting are the fundamental of the normal embryonic growth and development. The realization of this process partly depends on the
variety of DNA methylation transferases precise expression and close cooperation. DNA methylation, as the most common forms of epig-
enetic modification, is an important regulation mechanism of genome function. There are a number of genes in our genomes that are subj-
ect to genomic imprinting where one parent's copy of the gene is expressed while the other is silent. DLK 1 (delta drosophila homolog-lik-
el) gene is a paternal expression and maternal silencing of imprinted gene. It is first identified and cloned in the neuroblastoma genes,
which is located in the human chromosome 14932, belongs to one of the number of (Epidermal Growth Factor) EGF-like superfamily. It
has approximately six exons. It also expressed in fetal liver, hemopoietic stem cells and early stage muscular tissues. people's DLK1 gene
has 1557bpDNA. It's coding sequence contains 1152 nucleotides, encoding 383 amino acid residues, there are conserved sequences in
human, mouse and sheep. It is involved in a variety of cell proliferation, differentiation and with the occurrence of the relevant of tumor
development, It is investigated that aberrant imprinting genes are often associated with the susceptibility and development of tumor. In
this article, we make a review about the progress of the domestic and foreign research of DLK1 gene.
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1 DLK1 B #)45H

DLK1 XFRIEMimi R QUM + -1, B FREERKEF
(Epidermal Growth Factor, EGF)FE#E F il b1 2 —. DLK1 5
GTL2 J&2—XTElic 3 A, A DLK1 £:[X (Gene Bank Access No.
BC007741 )41 1557bp, 4% e 51 &7 1152 Bi15a , 4t 383
AEFERIEH , DLK1 BACIRR R, FHRTTER I ; GTL2 &1
JRFEIR, SCIRTTBRAYFE P, pEIE AN L B s BE R IR
DLK1 i F AYeafhk 14932, 48 F 18 S ik, /N 12 S fa
. AN 12 SR 5 IMbDNA, X — L ik &
HHE SRR . AR KR Dio3 1 Pegl1/Rtl1 Elid
A, HFEXMEEAF; BHFEERIED apegll/aRtll
Meg8/Rian EJic 3L, HERE B2 AEg DA RNASS, 7E A 14 5
Yen fk I ,DKL1 3L H i O A 3 42 54 3 A X
(differentially methylated region, DMR ), H[J DKLI J:[H ) 3 Vi
DMR, fii J* GTL2 3 [l 15kb fi 5L B ] 22 & H 34k X
(intergenic differentially methylated, IG-DMR ), Fl# 5 GTL2 f
JA B F RIS —4 i 1) DMRYL, 5 B B A X Sl 42 25 1 (R )
B, MTRE TSR IR SR AL AR R A IR R A I R BHFE R A
/N DKL JEPRJE AR A0, 4l DKL & 12 —Fh s
R A A 6 AR IERBEFREMMSMNEH IR, 5 Delta/Not-
ch {555 456, AR S 4ERR A 1) /3 fL AIBG 58 . Notch {42
— &M, B A EGF (Epidermal Growth Factor)ffjffu#h &
JrBE, Ml N- i X 4Bl DSL X4, ‘&7 Notch Bt A& Fl Notch
SZARIAH AR 455 EEAER, DR, DLK]
A 64 EGF EE 741, BAR BB Z N ¥l DSL XL K B 1)
P RS A AR AT, (0 R A 4TS SR R 4% R #5 Notch 38 18 " 58 R BH ,
DLK1 tHEBHE I8 5 /)N UG I 40 g Notch 38 3 (19 6 387K F, iX A
RE5/MRAYALREA CMIDIK . BEGZ IR TS LA A AN B 8% U2
JLi 434

Document code: A

GTL2 B & 5 MHMRF, AVFZ/NTF I EHE 2L
—ARERE A 117 S HEMR SR A A TRl U HE SR ol T3
FHEHEZL AL LR TS F ATG FRIBEISA — % [ 1) Kozak —
HPEFF AU AR FE R AEGTS RNA, S5k
B, DLK1/GTL2 g 3L B 4548 5 60 F/h B 7 5 42k - IGF2
(PRI BHREUUER) , H19(FBHF R SRR ) By Bl £ A
20 IGF2/H19 434113, DLK1 5 IGF2/IGF2R FE# #i, &
ATHE/N B2 R T2 FE AT A2 S0, AT [0 22 ) £ i
H19 #1 GTL2 HHRFA .

2 DLK1 [ BT L

DNA H 3L VE R i W R s L2 E R, €250
PESL I ) IR AN A () 4 A, R BRI ZH T ey 22
MLz —04, DNA HEAL3E # 2 i DNA H AL R F (DNA
methyltransferases, DNMTs ¥ H %t J\ S- JIif 475 &R ( S-ad-eno-
sylmethionine, SAM) %% B Jf W WEA% 1T R 1Y 5 o7 filk i+ 2k S
AR, FEMZL BN e, 30 0 AR AE O I E 1 IR ( Cytidine-
phosphate-guanosine, CpG ) 300-3000bp AYFEH H B ., AZS
FEHE A CpG BT R A A AN — 1Y, TERRE M X3RN
2 CpG WAL H R E LT, BiFrh CpG . A& DNA H
B HETC LR AA 3 Fl, 23502 DNMTI . DNMT2
DNMT3a #il DNMT3b, DNMT1 X #R4EH; DNA AL 1l
T A E R 4R B R I H AR VE ] . DNMT2 A B 451
1t CpG 1 s5 H JE Ak 19 N g 8 1 X177 T Y 3 18 4k T RE .
DNMT3a il DNMT3b X FRHH DNA HISLHALEE, il LUELE
URH AL, A Y B TS PR AR 2 Fi B SR,

Jennifer ZFU9H DNA L F605 7 ENIE A58 & 8 DLK1 A
1/ B (Dnmt+/4) B 8 & IR v = 26 3%, 7% (Dnmt-/-) B 85 4%
JRRG A FIR B 7 FRIA , L RNA 7E(Dnmt-) 5P 28 BEL IR 1Y
PR EWARD, X UL DLKI 3% B 1335 5 426/ DNA H
FALA . DNA B 3L #0 kB 7E CpG & b, fEA
DLK1/GTL2 Bt &A CpG & , EAEANFHA =R —3
PE. GTL2 By L¥iFA 3 & & CpG BULH IR A Br(G1, posit-
ion65, 973-66,085; G2, position 66,667-66, 793 ;G3, position 67,780
-67,926; GenBank accession No.AL117190), ‘B {135k H 3
k., M7E DLK1 J& 3F L#29 150bp X IR T 3 4~ CpG
%, Hop (D1, position 140,543-140,687; accession No.AL132711)
ek AL, M TR (D2, position 141,101-141, 205; D3,
position 141,459-141,594; accession No. AL132711 ) | 4% FH &
1k, BT E AR AFE %07 1, I B E R ERE, X 5 IGF2/H19
AR AR,

FEFEN (Y ENC I P, CTCF & 5 b, CTCF RIS HEsh
Yyigag 7 lEE A, R EEAA R E A, EREE S R kL
1) CpG 254, MIMTAIR EliE IR ik . FEA GTL2 9 kil
AP CTCF 454 A0, MIEHTT U A PS5 7 H— 2o
%515 TGTTTGCAG(position 78,126 of AL117190) Fil TGTC-
TGCAG (position 79,856 of AL117190), 433 T FiiFHY 8.9
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kb 1 10.7 kb, ‘EALETE G3 th, X FRERSFAENM F ,CpG
519 5 ARSI BB 5 CTCF 454, CTCF BEAEHILITY
PRFXT DLK1 B 37 R91E T, ANt DLK1 RBeA &5 %
ik, R AEFR IR GTL2; MiXT TR H . CpG & i H IR
L ARBE 5 CTCF 454, CTCF ARE % BT 38+ % DLKI
IR B F 28, AN H fEFR3k DLK,

3 DLK1 5 g
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5 e 56 F e R 2 1 Laborda 45 1 5642 Hiok 19, DIk 240U
FORMENERL N S A R A2 15 . DIK1 RE[R Bl pbe £
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PRI BT AR A ISR FI R AR NN A
T
3.1 DLK1 55F5&

DLKI1 5 JiFHE 40 o3 1k i 56 R AR & 2 U0 /N BRUIR I
DLK1 3k 0 BHPEM Aoy B 85 75, R A R R 0 P A g
F1o TR HIEASAE BTN, & 31 DLK 1 2635 4 BEE (4 2 i 47
SREEME AR A A AE /1™, LUO JH 2PU% Bl DLKI1 fE T
JE P ek AR IE W AP SR S5 L SV R ik . A
ShAIFIE & BP9 40 1) IR BE 77 5 DLKI R 1 3 157K
BGIE s DLK ik K- FAAR, 93 200 6 19 188 B 7 i =2 B
AR, A W g, 2RI R : DLKI(+H+) P40 L
DLKI(-/-) AF4m i ELA 5 s A3 58 BE 7, B0l DLKI(+A) FF40
T e AT RN . [RIAStuiiEsE T DLKI &2 5 RFIEEF 4ifk
BT T, HFIEZH 2R A 41 b 5 e e a0 0T B B
SR R SR R S . PRIGA R B3 B DLKI 76 1 2 28
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B IX I A 5 IR OC R R FL AR LA AT
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DLK1 & HA 815 1507 40 D e A i I 6 4 L 60 T A
14 SR KA 1432 1, @ TACIREDC , M B i 40 g
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DLK1 e iy 26 B 20 g v 23 & B A A Ko, 1T 9 fg
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WIVER . TRz A5 PIFSY & IUAE PR bk B A A 1 It s N
BEAN M o DLK &3k K AR R34 7, N0 1 Notch 5554
FEAE 1 HAS IR E LI T A1 B BE40 R o4k 2 s B B i ik
R Z B, LA R A A HE AR B B 5 S o . BIFSRR
BH , B} & 3509 MEG3( maternally expressed gene 3 ){E G g
PEERIRE P A B E R, T e R R R
DLK1- MEG3 FikiTER , Mi#E 1F % A DLK1- MEG3 ik, &
7~ DLK1- MEG3 i %5 # il oy e 2 (4 s & 2B 9 VE L 1B
ML B i ARG,

4 GiE

KSR B 25 1T DLK1 o 25 2R 40 g 4L 4y
FLAE M AR B AR B, B RER MBI B R 4 T2
ol e 95 2 20 P 3R AR S AR X R g 0 TR A ke A SR AR
FEMVER . HS5R LA ETCEEH IGF2/H19 fEREFP R B2
FAR—%. DLKI Ay b ki A AT RES R AHSC Y ENIC
LR , AE AR I BOR LA R AR B IR AR o A
{5 B WF S B A BT A, DLK1/GLT2 3X — X 2 % K 7R A= )
PR EDC IR ML REAS 1S BIR G 114 E  320KE 23 g L B
HROGHI ) R LI B LT Ak o B A R Tt — 2 T
fif E AR HEUP PR AR A IR T 1R
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