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Tém tat: In diu hé gene (Genomic imprinting) 1a trong bd gene cua loai
chra nhiéu gene in dau (Imprinting gene). Gene Igf2 (Insulin - like growth
factor 2) & chudt 1a mét trong nhiing gene in dau, gene nay chi biéu hién trén
allele c6 ngudn goc tir ca thé duc (b6). Gene Igf2 gilr nhiéu chirc ‘nang quan
trong lién quan dén sy phat trién cua co thé va kiém soat co ché biéu hién
cua gene 1gf2 kha phic tap, lién quan dén co quan, timg mo va timg giai
doan phat trién. Phan doan gene Igf2 di dugc nhan dong thanh céng tir méd
gan chudt nha (M. musculus (Linnaeus, 1758)) 1 thang tudi. Trinh ty phan
doan gene 1gf2 c6 chidu dai 163 nucleotid, trinh tyr c6 do tuong dong 100%
voi trinh tu trén Genbank (ref]AC_000029.1{), trinh tyr chudi polypeptide suy
dién gém 52 acid amin bao gdm acid amin md dau.

Tir khoa: Gene in diu, Igf2, mo6 gan, nhan dong, trinh tu.

1. PAT VAN BE

Chudt 1 loai ¢6 bd nhiém sic thé ludng boi, doi con thira huong bd nhiém séc thé cua
ca bd va me. Theo quy luat di truyen Mendel, chiing c6 hai ban sao ctia mdi gene va ca
hai ban sao tur bd hodc me ciia mdi gene deu o su biéu hién nhu nhau. Trén thuc té, &
mot s6 gene chi biéu hién ban sao c6 ngudn gdc tir bd hodc me. Hién tugng d6 dugc goi
1a in dau hé gene (Genomic imprinting). Khoang 100 gene in dau (Imprinting gene),
nam trén nhiém sic thé s 7 cta chudt va s6 11 cua nguoi [4, 5], trong do dién hinh 13
gene Igf2 (Insulin - like growth factor 2). Gene in dau nay chi biéu hién trén allele co
ngudn gbe tir ca thé duc (bd) [3]. N6 ma hoa mot yéu td diéu hoa sinh truong, dic biét
hoat dong manh trong giai doan phoi thai va co thé con non, & chudt néi riéng va & dong
vat ¢6 va noi chung. Gene Igf2 kiém soat su tang sinh, sinh trudng va biét hoa cua té
bao va dic biét 13 lién quan dén su diéu hoa phét trién phdi va su phat trién cta nhau
thai & dong vat... Véi chirc ning d6, gene 1gf2 biéu hién sém trong qua trinh phat trién
phoi & tat ca cac loai mo noi bi, ngoai bi va trung bi, mtc do biéu hién giam dan dén lac
co thé trudng thanh [1].

Khi bit hoat gene 1gf2 trén phéi chudt, din dén chudt con giam 40% trong luong so véi
chudt con binh thuong cing mot Ira. Khi bat hoat promotor PO ctia gene Igf2 (mot
promotor ddc hiéu trong nhau thai) ddn dén giam kich thudc nhau thai ciing nhu giam
kha ning trao d6i chat dinh dudng tir me sang nhau thai [2]. O ngudi, su biéu hién bat
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thuong cua gene 1gf2 ddn dén mot s hoi chimg nhu Beckwith - Wiedemann (BWS) 1a
mot hoi chimg bam sinh vé sy ting truéng qua mic binh thuong, c6 thé anh huéng dén
tat ca cac hé co quan cta co thé [6]. Diéu hoa biéu hién cua gene nay con lién quan dén
Hoi ching Russell - Silver (RSS) trén ngudi 13 mot rdi loan chim ting truong trude va
sau sinh do su biéu hién qua muc cua gene Igf2 [7]. Ngoai ra, biéu hién bét thudng cua
gene nay con lién quan dén mot sé bénh ung thu & ngudi, mic du trong cac md ung thu
nay déu lién quan dén su biéu hién cao cia Igf2, nhung dé do duoc chinh x4c mic do
biéu hién thi con nhiéu kho khan [9]. Tuy nhién, dé xac dinh dy du cdu truc cua gene
Igf2, dac biét 1a mirc d6 biéu hién cua gene Igf2 ciing nhu vai trd cta cac promotor dic
hiéu thi chua duoc nghién ctru nhiu. Dé hiéu rd cau trac va chirc ning cia gene 1gf2 thi
qua trinh nhan dong va phan tich trinh ty gene Igf2 tr mé gan cta chudt nha (M.
musculus) 1a can thiét.

2. VAT LIEU VA PHUONG PHAP

2.1. Thiét bi va héa chat

Vat liéu

Cac mau gan chudt nha (M. musculus) 1 thang tudi duoc tach tai khoa Sinh hoc, Truong
bai hoc Su pham Hué va xu 1y véi nito 16ng, bao quan ¢ nhiét d6 -20°C dé tién hanh

tach chiét ADN. Cap mdi dic hiéu ty thiét ké E4F va E4R duoc st dung dé thyuc hién
qua trinh nhan dong.

Bang 1. Trinh tw cdp méi dic hiéu sir dung trong nghién ciru

Tén moi Trinh tu Chiéu dai
E4F 5'-AGCCTGCGTTTCTTTCTCCAG-3' 21N
E4R 5'-CCACCTCTCTGGAGTTACAT-3 20N

- Chung vi khuan Escherichia coli Top 10 do vién Cong nghé Sinh hoc, Pai hoc Hué
cung cap.

- Vector nhan dong pGEM-T Easy (Promega).
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Hinh 1. Cdu tric vector nhin dong pGEM-T Easy (Promega).
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Héa chit va thiét bi

Céc hoa chat duoc st dung: Tris, EDTA, SDS, ammonium acetate, protein K, agarose,
chloroform, ethanol, loading dye (5X), ampicillin...

Céc moi truong: LB long, LB dac.

Céc dung dich: pha té bao (10 mM Tris, 100 mM EDTA, 2% SDS, pH 8.0), dung dich
tua protein (7,5 M ammonium acetate), PCI (Phenol - Chloroform — Isoamyl
chloroform: 25: 24: 1), Bém TE (10 mM Tris-HCIl; 1 mM EDTA; pH 8.0), con rira
(70% EtOH).

Céc thiét bi duoc sir dung: May do pH tu dong (Thuy S¥), Noi khir trung (Nhat Bén),
Ta lanh (Nhat Ban), Tua lic (Ptc), Tu cdy (Nhat Ban), td am (Nhat Ban), Can phan tich
(Pirc), May PCR (My), May ly tam lanh (Ptic), May vortex (Ptrc), Hé thong doc UV
tryc tiép (M¥), Hé thong dién di (M¥).

2.2. Phwong phap nghién ciru
Cac phuong phép sinh hoc phén tir chinh dwgc tham khao theo Sambrook va Ruesel
(2001) co cai tién [8].

Tach chiét ADN tong s6

2 ml dich mé té bao duogc giai dong & nhiét do phong. Thém 40 ul proteinase (20 pg/ml)
d3 duogc hoa tan trong dém pK 2 X. Sau 4 gio 1 ¢ nhiét do 50°C, dich té bao duoc chiét
v6i 4 ml phenol/chloroform (1:1). Ly tam dich chiét trong 30 phut & 20°C véi tc do
6000 g/1phut. Dich ndi dugc tua bang 8ml (EtOH) 100% va 300 pl NaCl 5 M ¢ nhiét
do -20°C trong 12 gio hoac qua dém. Ly tam thu lay tua, ria tua bang 500 ul (EtOH)
70%. Ly tam, 1am kho ADN ¢ nhiét d§ phong.

Dién di agarose gel

Chuan bi agarogel 0,8%, sau khi gel dd dong, tra rpﬁu vao cac giéng, chay véi dién
truong 100 V trong 30 phut. f?()c két qua: sau khi két thac dién di, nhl}ém ban ge! voi
ethidium bromide (EtBr) c6 nong d6 0,5 g/ml trong 15 phut, rira lai bang nudc cat va
cho vao h¢ thong may doc gel. Chup anh va phan tich két qua.

Phan ing PCR

Thanh pl}ﬁn phan tmg PCR bao gom: 1 ul ADN; 6 ul dém 2X PCR master mix (2,4 mM
dNTP moi loai; 0,3 don vi Tag ADN polymerase), 0,5 ul moi xu6i, 0,5 ul moi nguge va
b6 sung nudce vo trung dé dat thé tich phan Gng la 12 pl. Phan tmg PCR dugc thyc hién
trong may PCR (Bio — Rad, Dai Loan) theo chu trinh sau: bien tinh ADN 95°C/5 phut;
tiép dén 1a 30 chu ky (95°C/1 phut, 48°C/30 gidy, 72°C/1 phit); cudi cung 1a 72°C/10
phut.

Phuong phip tinh sach sain pham PCR

Tinh sach san pham PCR béng kit EZ - 10 Spin Column PCR Purification kit (Bio
Basic), tién hanh theo huéng dan cia nha san xuat.
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Gin phan doan gene 1gf2 vao vector

San pham PCR dugc gin trong vector pPGEM®-T Easy (Promega), thanh phan phan tng
gin bao gdom: 1 pl vector, 5 ul dém 2 X (2 X Rapid Ligation Buffer) 1 ul ADN T4
ligase, 1 pl san pham sau d6 bd sung 2 pl nudc cat dé dat thé tich cudi cung 10 pl, phan
g duogce 1 & 4'C qua dém.

Bién nap vector vao té bao kha bién E.coli Top 10

Vector mang san phim PCR duoc bién nap vao té bao kha bién E.coli Top 10 bang
phuong phép shock nhiét. Hon hop bién nap bao gdm: 10 pul dung dich gin chira vector
tai to hop, 200 pl dung dich té bao kha bién Top 10. Hon hop duoc tron nhe nhang, u 30
phut trong ti d4, soc nhiét 42°C trong 45 gidy, ngay lap tic chuyén sang khay d4, o 3
phiit. Sau d6 hén hgp dugc bd sung 800 pl méi truong LB (khong c6 khang sinh) 1ong,
1 6 37°C, lic 200 rpm trong 1 gio. 200 ul dung dich bién nap duoc trai trén méi truong
LB rin c¢6 b6 sung 50 pg/ml ampicillin, 30 ul X - Gal 40 pg/ml, 30 ul IPTG 100 mM.

Tach chiét va tinh sach ADN plasmid

Chuyén dich nuéi ciy & trén sang dng Eppendorf 1,5 ml, ly tim 8000 vong/phut trong 2
phut dé thu té bao. Sau d6 ly tim bo dich phia trén, giit can té bao bén dudi. Thém 600
ul nude cit vao dé hoa tan cin, dung pipet hit nhe 1én Xuéng vai lan cho déu. Thém 100
pl dung dich pha té bao vao hdn dich trén dé pha mang té bao, day nap, nhe nhang tron
vai 1an, i ¢ nhiét d6 phong trong 5 phut. Tiép tuc thém 350 pl dung dich rira (nhiét 46 4
- 8'C), tron nhe nhang, sau d6 dem ly tim 12000 vong/phut trong 10 phit, nhiét do 4°C.
Sau d6 chuyén toan bo phan dich trong bén trén 1én mang cua cot loc. Ly tam 12000
vong trong 1 phut, bé dich dudi. Thém 200 pl dung dich rira 1€n trén mang loc, sau do
ly tam 16000 vong/phtt trong 1 phut, bé dich bén dudi. Rura vai 400 pl dung dich CWS
lén mang loc, ly tam 12000 vong/phut trong 1 phut, boé dich dudi. Ly tdm lam kho cot.
Cubi cing, chuyén cot loc sang dng Eppendorf méi, thém 50 pl dung dich théi rira 1én
trén mang loc, dé & nhiét 46 phong trong 1 phit. Ly tim 12000 vong/phut trong 15 gidy,
bo cot loc va thu dugce dich chira ADN plasmid ¢ dudi.

Giai trinh tw ADN

Gidi trinh tu ADN theo nguyén 1y ctia phuong phép Sanger dua trén cac dideoxyl. ADN
polymerase xuc tac gin cac deoxynucleotide vao dau 3°-OH ctia mach don ADN dang
téng hop, khi gap cac deoxynucleotide khong c6 nhom 3°-OH phan (ng tong hop sé bi
ngimg lai. Két qua 13 hdn hop san phdm sau phan tmg bao gom cac polynucleotide c6
kich thudc hon kém nhau 1 nucleotide duoc phat hién bang ddu do huynh quang trén
may doc chuong trinh tu dong ABI PRISM 3100 Avant Gentic Analyzer. Cac phan tng
téng hop bi dimg bang cach bo sung formamite ngin khong cho cac soi ADN bat cip
v6i nhau, cac phan tt ADN méi duge tong hop duogc dién di trén gel polyacrylamite dé
tach nhau ra. 500 pl dich mau duoc gui di doc trinh ty tai cong ty BASE DNA
Sequencing Division, Malaisya, mau duoc doc véi mdi xudi trén vector nhan dong.
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Phan tich trinh tw phan doan gene 1gf2

Cac trinh ty phan doan gene 19f2 trong md gan chudt M. musculus dugc kiérr} chimg
bang chuong trinh BLAST. Céc trinh tu dugc chinh stra va sap xép bang phan mém
BioEdit 7.0, Biolab.

3. KET QUA VA THAO LUAN
3.1. Tach chiét ADN tong s6 1gf2

M4u gan cta chuét M. musculus 1 thang tudi duoc sir dung dé tach chiét ADN tong sd.
ADN tong s6 sau khi dugc tach chiét dugce dién di trén agarose gel 0,8 % (Hinh 2).

Hinh 2. Pién di d6 ADN tong sé tir mé gar;chao”tADN marker 1 kb (Promega) (M)

Két qua dién dicho thiy ADN tong s6 ctia mau gan chudt M. musculus 1 thang tudi tach
chiét duoc nong d6 cao, twong dbi sach, khong bi dirt giy, dam bao chit luong cho céac
nghién ctru tiép theo.

3.2. Nhan dong phéan doan gene 1gf2

Phén doan gene 19f2 dugc nhén lén tr ADN m6 gan’béng phan tng PCR véi cip mdi
dac hi¢u. San pham PCR tép trung mét bang duy nhat, rd nét, khong c6 bang phu, véi
kich thudce khoang hon 200 bp (Hinh 3).

200—>
100—>

Hinh 3. Pién di d6 san pham PCR phdn doan gene 1gf2 mé gan (1),
ADN marker 1 kb (Promega) (M)
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Kich thuéc phan doan dugc nhan 1én twong duong vai kich thude cua exon 4 1gf2 dugc
tinh toan trén 1y thuyét. San pham PCR trén dién di d6 cho thay kha tinh sach, r6 nét,
dam bao cho qua trinh nghién ctru ti€p theo.

3.3. Gan phin doan gene Igf2 va bién nap vao té bao kha bién
San pham PCR duoc gin vao vector pGEM- T Easy, sau d6 bién nap vao té bao té bao
kha bién E. coli Top 10. Cac khuan lac nay dugc nudi trong méi truong LB 16ng bo

sung ampicillin va qua dém sau d6 khuan lac mau tring duoc chon dé tach chiét
plasmid theo phuong phap nhu mo ta trén (Hinh 4).

Hinh 4. Khudn lac moc trén dia thach
3.4. Tach chiét plasmid tai t6 hop
Dich huyén phu khuan lac duoc nudi trong moi truong LB long co chira 50 pg/ml

ampicillin va tién hanh tach plasmid. Plasmid sau khi duoc tach chiét duoc dién di kiém

tra voi khuan lac chi c6 vector khong mang gene chén lam d6i ching va tién hanh PCR
Kiém tra (Hinh 5).

bC

Y

—
o
j‘j

A B

Hinh 5.7Kl'é7m tra plasmid tdi t6 hop. (DC) plasmid doi chimg. (1) plasmid c6 mang gene cheén
(A). Kiéem tra plasmid tdi to hop bang PCR. Poan gene chen (1), ADN marker 1 kb (Promega)
(M), (B).
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Plasmid tach chiét tir khuan lac c6 chénh so véi ddi chimg, nghia 13 cac plasmid nay co
kha ning mang doan gene chén, nén kich thudc 16n hon va di chuyén cham hon plasmid
chi la vector duoc lam d6i chimg am (Hinh 5A). Sau d6, plasmid sé 1 dugc tach chiét
dé kiém tra lai bang phwong phap PCR véi méi dic hiéu dé kiém tra (Hinh 5B), sau khi
tinh sach, dung dich chtra plasmid nay dugc giai trinh tu.

3.5. Giai trinh tu phan doan gene 1gf2

Mau plasmid tai t6 hop mang phan doan gene 1gf2 tir mé gan cua chudt M. musculus
sau khi tinh sach dugc giai trinh ty (Hinh 6). Bo dai cua exon 4 1a 163 nucleotid, c6 6
nucleotid nam phia trudc by ba mo dau.

Mbi xubi Start codon
¥

AGCCTGCGTT TCTTTCTCCA GGTACCAATG GGGATCCCAG TGGGGAAGTC
GATGTTGGTG CTTCTCATCT CTTTGGCCTT CGCCTTGTGC TGCATCGCTG
CTTACGGCCC CGGAGAGACT CTGTGCGGAG GGGAGCTTGT TGACACGCTT

CAGTTTGTCT GTTCGGACCG CGGCTTCTAC TTCAGTATGT AACTCCAGAG

t
AGGTGG Mbi nguge
Hinh 6. Trinh tw exon 4 tur mo gan
o T ¢
Sbjct 142412152 GTACCAATGGGGATCCCAGTGGGGAAGTCGATGTTGGTGCTTCTCATCTCTTTGGCCTTC 142412093
oo 11t aastenmu it e
Sbjct 142412092 GCCTTGTGCTGCATCGCTGCTTACGGCCCCRGAGAGACTCTATGCGRAGGGGAGCTTATT 142412033
Query 121 GACACGCTTCAGTTTGTCTGTTCGGACCGCGGCTTCTACTTCA 163

, ULCLELLLOERLLLELELLLLLELLEELELLEEEELLLLL L
Sbjct 142412032 GACACGCTTCAGTTTGTCTGTTCGGACCGCGGCTTCTACTTCA 142411990

Hinh 7. Két qud so sanh véi trinh tu trén GenBank

Sau khi giai trinh tu, ching t61 da so sanh trinh tu nay vdéi trinh ty trén Genbank
(ref|AC_000029.1]) cho thiy trinh ty phan doan gene 1gf2 & nhau thai c6 su trong dong
12 100% (Hinh 7). Chuong trinh BLAST duoc sir dung dé xac dinh trinh tu acid amin
suy dién trong chudi polypeptide, exon nay mi hoa chudi polypeptide gom 52 acid amin
ké ca acid amin m¢ dau (Hinh 8).
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M G | P Vv G K S M L
Vv L L | S L A F A L
C C | A A Y G P G E
T L C G G E L Vv D T
L Q F Vv C S D R G F
Y F
Hinh 8. Trinh tw acid amin suy dién
4. KET LUAN

ADN tong s6 tir md gan chudt M. musculus (Linnaeus, 1758) 1 thang tudi duoc tich
chiét va khuéch dai phan doan gene 1gf2 vé6i kich thude 206 bp, trong d6 chira exon 4
Vi chiéu dai 163 bp. Trinh ty nay co do twong dong 100% véi trinh ty trén GenBank
(ref]AC_000029.1). Trinh tu chudi polypeptide suy dién tir trinh ty ADN gdm 52 acid
amin bao gém cé acid amin mé dau.
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Title: CLONING AND CHARACTERISTIC OF PARTIAL SEQUENCE OF Igf2 GENE
FROM THE LIVER TISSUE OF HOUSE MOUSE (Mus musculus)

Abstract: Genomic imprinting contains a lot of imprinting genes. 1gf2 (Insulin - like growth
factor 2) is imprinted gene which is expressed from only one of the parental chromosomes. This
gene has a lot of important functions and controlling the mechanism of 1gf2 expression is
complex. 1gf2 relates in each tissue, organs, stages, abnormal expression leads to a number of
diseases in humans. 1gf2 is successfully cloned from liver tissue of house mice one month (Mus
musculus). 1gf2 genome sequence with a length of 163 nucleotides, is 100% homology with
sequences in GenBank (reflAC_000029.1|), deduced sequence polypeptide chain consists of 52
amino acids including start amino acid.

Keywords: Imprinting gene, Igf2, liver tissue, cloning, sequence.



