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TOM TAT

Hién tuong in ddu hé gene (Genome imprinting) 13 qua trinh biéu hién gene ma chi mét allele bd me duoc biéu hién &
ddi con tiy thudce vao ngudn gbe allele d6. Gene in dau Igf2 (Insulin-like growth factor 2) c6 vai trd quan trong trong
sur phat trién phoi va hinh thanh nhau thai. Sy biéu hién va diéu hoa biéu hién cia gene Igf2 duoc thuc hién boi cac
promoter khac nhau. Co ché diéu hoa biéu hién & mirc do cac promoter nay cuc ky phtre tap va thay dm theo tlrng giai
doan, timg mé khac nhau, va khac nhau trén chudt hoang dai va chudt dot bién. Nghién ciru nay tién hanh trén cac
dong chudt hoang dai va dot bién, ARN tir mo nhau thai 17 ngay dugc st dung khi dinh luong promoter PO
(Promoter nay chi biéu hién dic hiéu trong nhau thai), ddi véi tat cac cac promoter con lai thi sir dung ARN tach
chiét tir mo gan 7,5 ngay. Cac ARN nay duoc sir dung dé tao cDNA trude khi thyuc hién cac phan tmg dinh lwong
mirc d6 biéu hién ciia cac promoter. Két qua nghién ctru cho thay, su phién ma cta Igf2 manh nhat 1a promoter P3 va
P2 & céc loai chudt (trir thé AU3/Dom). Déi voi promoter P1 va PO chi biéu hién cao trong chu¢t AU2/Dom, con lai
théip trong tat ca cac loai chudt khac. Cac promoter c6 muc biéu hién 6n dinh trong thé hoang dai va thé dot bién
AU2/Dom va biéu hién thép trong thé dot bién A3/Dom.

Tir khoa: Biéu hién gen, dong chudt hoang dai va dot bién, in diu hé gene, Igf2, promoter.

PAT VAN BE

Mét té bao dién hinh & ngudi chi bidu hién khodng 20% téng sb gene trong bd gene vao mét thdi didm nhét dinh,
trong d6 chi 1,5% ma hoéa cho cac protein (Biressi et al., 2007). Qué trinh biéu hién cia méi gene dwoc kiém
soat, diéu khién mot cach chat ché va nghiém nghat theo nhiéu co ché khac nhau trong t& bao. Trong d6, yéu t6
trwc tiép thuc hién qua trinh biéu hién d6 la cac promoter. Mot gene c6 thé dwoc didu khién béi mét hodc nhiéu
promoter khac nhau. Nghién ctru co ché bidu hién va diéu hoa biéu hién gene & sinh vat nhan chuén néi chung
va chudt néi riéng hét sirc phirc tap, déc biét 1a cac gene in dau (Imprinting gene). Qua trinh biéu hién cta gene
Igf2 kha phtrc tap va duoc thwe hién tir nhidu promoter. Trong d6, mic d6 bidu hién clia cac promoter lai hoan
toan khac nhau & cac md, & cac loai déng vat khac nhau. Sy sinh trwdng va phat trién phdi dwoc didu khién boi
mot sb gene, trong d6 quan trong nhét |a in d4u Igf2 (Insuline-like growth factor 2) (DeChiara et al., 1990). Gene
in ddu nay ndm trén nhiém sic thé s& 7 & chudt va sb 11 & ngudi, né cé qua trinh biéu hién va didu hoa biéu
hién cuc ky phirc tap (Joanne et al., 1998). Sw biéu hién bat binh thudng hodc mat in dau, hodc siéu methyl hoa
ctia ching dan dén hdi chirng Beckwith - Wiedeman, In Russell - Silver, khdi u Wilms ciing nhw lién quan dén mot sé
con dwong phat sinh ung thw (Bhusari et al., 2011). Tuy nhién, 1am sang t6 mirc do bidu hién clia cac promoter dac
hiéu trong chudt hoang dai va chuét dot bién thi chwa dwoc dé cap ddy da. Do d6, nghién ctru mirc d biéu hién cac
promoter déc hiéu & chudt hoang dai va cac dong chudt dot bién 1a co s& d& 1am sang té co' ché diéu hoa biéu hién
cla gene Igf2 trén chudt va tlr d6 ¢b co s& d& nghién ctvu sau biéu hién cla gene nay trén ngudi.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chuot nhat hoang dai (Mus musculus) dwgc nudi tai Vién Di truyén Phan t&r - Montpellier - Céng hoa Phap, sau
do tién hanh lai tao dé tao ra hai dong chuét dwoc ky hiéu Dom/SD7 va SD7/Dom, khac nhau béi hoan déi nhiém
séc thé bb va me ctia 2 dong hoang dai ban dau. Cac loai chudt dét bién (A3/Dom, AU2/Dom) dwoc cung cap bdi
phong thi nghiém Luisa Dandolo, INSERM Paris, Cong hda Phap. A3/Dom Ia ky hiéu ctia dong chudt dot bién da
loai bd gene H19, mot gene in d4u trén allele co ngudn gbc tir ca thé me (ndm cling locus véi Igf2 san phdm cia
gene nay 1a 1 ARN khdéng méa héa, tham gia diéu hoa bidu hién Igf2) ¢é qua trinh biéu hién thuan nghich déi véi
gene Igf2. AU2/Dom la ky hiéu dong chudt dét bién loai bé exon U2 trén allele c6 ngudn gbc tir ca thé me.

Céc chét giau dinh dwdng, mudi khoang va dém: Agar (invitrogen); cao nAm men, peptone (Biobasic ICN, My);
NaCl, NaH2PO4, Na2HPO4, MgSO4, SDS (Merck, Blrc); Bém TE: 10 mM Tris-HCI; 1 mM EDTA; pH 8,0. Bém
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1,5 M Tris-HCI; pH 8,8. Bém 0,5 M Tris-HCI;‘ pH 6,8. Dung dich gdm 30% acryle;mide; 0,8% bis-acrylamide; Kit
tinh sach ADN (Merck, Bc). Théng tin cac moi dwgc st dung trong thi nghiém thé hién trong bang 1.

Bang 1. Cac cip méi dwoc str dung trong thi nghiém

Primer Mbi xu6i (5’-3°) Mbi ngwerc (5°-37) Kich thwéc (bp)
PO ATTGACCCAGCCAGCGGATC CTGTACTCTAGTCGCTTCGTAG 120
P1 CTCGTCACTTCTCCTACGGTG 5'-CCCAGTCGTTTTCCTGGACAC-3' 98
P2 GTTCTGTCCCGTCGCACATT 5'-GGTATGCAAACCGAACAGCG-3' 135
P3 CTGGACATTAGCTTCTCCTG 5'-CTGAAGTTGGGTAAGGAGGC-3' 132
Igf2 tbng s6 | CATCGTCCCCTGATCGTGTTAC 5'-GGAACTGTCCCTGCTCAAGA-3' 201

Chu thich: Trinh tw méi tw thiét ké dwa trén trinh tw gene Igf2 céng bé trén GenBank.

Phwong phap nghién ciru

Cac phuwong phap sinh hoc phan ttr chinh dwoc tham khao theo Sambrook va Ruesel (2001) ¢é cai tién.
Tach chiét ADN téng sé

2 mL dich mé t& bao dwoc giai déng & nhiét do phong. Thém 40 uL proteinase(20 pg/mL) da dwoc hoa tan trong
dém pK (Proteinase K) 2X. Sau 4 gi®’ G & nhiét do 50°C, dich t& bao dwoc chiét véi 4 mL phenol/chloroform (1:1).
Ly tam dich chiét trong 30 phut & 20°C v&i tbc d6 6.000 g/1 phut. Dich néi dwoc tha bang 8 mL (EtOH) 70% va
300 pL NaCl 5M & nhiét d6 -20°C trong 12 gi¢ hodc qua dém. Ly tam thu l4y tda, rira tGa bang 500 uL (EtOH)
70%. Ly tam, lam khd ADN & nhiét do phong.

Tach chiét ARN téng sé

Qua trinh tach chiét ARN mo té bao ciing thyc hién twong tw, nhwng cé moét sb sai khac dé la sau khi thém pK,
tiép tuc thém DNase d& loai bd ADN. Trong qua trinh tach chiét ddu thwe hién ly tam & nhiét do thap (4°C). Sau
khi thu dwoc ARN tdng sd, tién hanh chiét ARN téng sb qua cot c6 chia oligo T (t&n thuwong mai cét tach chiét)
d& tach mARN ra khai hdn hop. Sau d6 thu hdi mARN bang dung dich thoi giai.”

Tao dong cDNA

Chuén bi 2 ug ARN sau khi x&c dinh bang may dinh lwong ARN va d& x(r ly v&i DNase. Cho vao 6ng Eppendorf
1,5 mL da khtr trung 1 uL Random primer hodc méi d&c hiéu va 10 uL H20 cAt khi trung), G & 70°C/10 phut, sau
do dat trong da tuyét 5 phat. Thém 4 L Buffer 5x (FS), 2 uL DTT 0,1 M, 1 yL dNTP 2,5 mM, 0,7 pL enzyme sao
chép nguoc (Invitrogene). On dinh hén hop khodng 10 phut & nhiét do phong trwée khi G 42°C trong 1 gidr. cDNA
dwoc tinh sach bang cac vién bi thdy tinh (Invitrogene) va dung dich r&ra. Pha loang cDNA 10 [&n d& thwc hién
PCR dinh lwgng hodc bao quan & -20°C.

Phwong phap RT- PCR

Trong phwong phép nay, gene tham chiéu Gapdh duoc siv dung dé tinh toan ham lwgng mARN tir gene dich
duoc biéu hién trong mau thir. Hn hop phan ng (9,5 uL) gdm: 1 uL cDNA (5 ng/1 yL), 1 uL mix gPCR (dNTP,
MgClz, dém qPCR 10X d& dwoc pha theo ty 1& thich hop), 0,5 uL (10 uM) mdi loai mdi, 7 uL nwéc khiv tring. Vi
tri cac cap mdi dwoc st dung trong thi nghiém thé hién qua hinh 1.

Gene igf2
PO P1 P2 P3
uz u2 2 2 ] 4 5 ]
N v
I

> - - - > > - . - qPCR

PO P1 P2 P3 1gf2 tdng s6

N A

— %f—J
Pau 5° Diu 3’

Hinh 1. Vi tri cac promoter va cac céip méi dwoc str dung trong thi nghiém. Cap méi Igf2 tong sé dworc thiét ké trén
exon chung (exon 6) cho tat ca cac promoter

Chu ky nhiét: 95°C; 2 phut; 41 chu ky: (95°C/5 gidy; 52°C/15 gidy; 72°C/30 gidy)
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Phwong phap dinh lwong biéu hién dwa vao gene tham chiéu

Phuwong phéap dinh lweng dwa vao gene tham chiéu GAPDH vi gene nay bidu hién kha &n dinh trén cac loai t&
bao & dong vat nghién ciru.

Trong phwong phap nay, sé dinh Iuong khc“)ng chi gene can nghién ctru (Target = Tg) ma ca mét gene tham
chleu (reference = Ref) tire 1a gene ma cac nghlen clru trwdc d6 da xac dinh 1a cé biéu hién nhw nhau gitra hai
mau t& bao. Nhw vay, trng véi mau T va mau C sé co cac két qua dinh lwgng cho ca gene Tg va gene Ref qua
céc théng sé: Ct(T/Tg): la chu ky ngudng cla gene dich (Tg) trong mau thir (T), Ct(T/Ref): 1a chu ky ngwdng cla
gene tham chiéu (Ref) trong mau thr (T), Ct(C/Tg): la chu ky nguong cua gene dich (Tg) trong mau chwng (C)
va Ct(C/Ref): la chu ky nguwdng cla gene tham chiéu (Ref) trong mau chung (C) Dwa trén cac thdng so6 nay, sé
thuo’ng hoa (normallzed) chu ky ngwcrng cla gene dich trén mau thir (T) va mau ching (C) bang cach tinh hiéu
sb chénh léch Ct cla gene dich v&i gene tham chiéu trén cac mau: Mau thir: DCY(T) = Ct(T/Tg) Ct(T/Ref) Mau
chirng: DCH(C) = Ct(C/Tg) - Ct(C/Ref) Sau d6 sé thwong hoa DCt mau th&r bang hiéu s chénh léch DCY(T) v¢&i
DCt(C) DDCt = DCt(T) DCt(C) T do tinh ra ty 1& biéu hién cla gene dich trén mau thtr so véi mau ching, néu
hiéu qua PCR cta ca hai déu dat 100%, 1a R = 2-DDCt.

KET QUA VA THAO LUAN
Két qua tach chiét ADN va ARN téng s6

ADN va ARN tdng sb dwoc tach chiét theo phwong phap mé ta & trén. Do tinh sach ctia ADN duwoc danh gia
twong dbi qua dién di trén gel agarose (H|nh 2A). bién di @b cho thdy ADN téng sb khong bi gay va twong dbi
sach, san phgm tot dé thwe hién cac phan (ng tiép theo. Dm véi ARN, dwoc dién di kiém tra (Hinh 2B) trwéc khi
dinh lwgng bang may quang phd & buéc séng 260 nm. Nong dd dwoc xac dinh 1a 25 ug/mL. Cac san pham PCR
sau do dwoc tinh sach va gwvi di gidi trinh tw.

Hinh 2. Dién di dd ADN téng s6 (A), ARN téng sb (B)

Kich thwéc doan khuéch dai tir cac ban sao phién ma cua Igf2

Gene Igf2 ndm trén nhiém sac thé sb 7 ctia chudt va co clu tric phurc tap gom 8 exon (U1, U2, 1,2,3,4,5,6) va 4
promoter (PO, P1, P2, P3), trong d6 c6 3 exon chung (4,5,6) va didm khé&i dau phién ma nam trén exon chung
dau tién, tir mdi promoter tao ra mét ban sao cé kich thudc khac nhau tuy theo do dai dic hiéu ctia méi promoter
(Meinsma et al., 1991).

V&i cap mdi dwoc thiét ké cho mdi promoter, cac vung déac hiéu nay dwoc khuéch dai tir cDNA clia chudt hoang
dai Dom/SD7, voi kich thwdc doan khuéch dai twong ng theo ly thuyét da tinh toan (P0: 120 bp, P1: 98 bp,
P2:135 bp, Igf2 tdng sb: 201 bp, P3:132 bp) (Hinh 3). Diéu dé chirng t6 cac cap mdi dwoc thiét ké dic hiéu doi
vGi cac promoter va cac cDNA. (can st dung cau tlr cho chinh xac, vi két qua dién di chi thé hién kich thwéc wéc
doan (twong déi) ctia doan gen can nhan Ién, chi ko thé goi Ia chinh xac dugc).

PO P1 P2 Ig2ting P3

S0
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Hinh 3. Dién di do khuéch dai cac promoter dic hiéu cta Igf2 tir chuét hoang dai, M (Marker 100bp)
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Céc cap mdi nay tiép tuc dwoc s dung dé dinh lugng mirc d6 biéu hién clia cac promoter khac nhau, & cac
dong chudt dét bien.

Mtrc dd biéu hién cac promoter dic hiéu cua gene Igf2

Tt cac dong chudt hoang dai va dét bién, ARN tlr md nhau thai 17 ngay dwoc dung khi dinh lwong promoter PO
(promoter nay chi biéu hién dac hiéu trong nhau thai) (Constancia et al., 2002), ARN tlr mé gan 7,5 ngay déi vei
tat cac cac _promoter con lai. Mirc d6 bidu hién cac promoter khac nhau khi so sanh twong quan voi biéu hién cta
ARN /gf2 tbng sb, két qua cho thay: P3 bidu hién cao nhat (80%), dén P2 (70%), tiép dén P1 (45%) va thap nhét
la PO (40%) (Hinh 4).
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Hinh 4. Mirc d6 biéu hién cac promoter PO, P1, P2, P3, & chudt hoang dai trong sw twong quan
v&i sw biéu hién cua Igf2 tdng sb
Gene Igf2 la mot gene in dau, vi vay, chi biéu hién trén cac allele c6 ngudn gbc tir nhiém sac thé cla ca thé bo.
Do do, viéc loai bo exon trén allele tir me (exon U2 trong AU2/Dom), hau nhw khéng c6 anh hwdng dén mirc do
biéu hién cta gene nay.
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Hinh 5. Mrc d6 biéu hién cac promoter P0, P1, P2, P3, trong chudt hoang dai
va cac dong chuot dét bién (sir dung gene tham chiéu Gapdh)

Ngworc lai, trong 2 thé hoang dai, PO va P1 bidu hién én dinh nhung v&i mirc dd khoéng cao (dwéi 50%) (Hinh 5).
Chung ta c6 thé thay, cac promoter bidu hién &n dinh trong 2 thé hoang dai c6 allele tir ca thé bd va ca thé me
khac nhau, nhwng mec bidu hién gidam manh khi dét bién xay ra khi loai bé gene cling diéu hoa trén 1 locus
(gene H19 trong A3/Dom).

Thao luan

Khi nghién ctru biéu hién ARN /gf2 khong chi nghién ctu trén nhiéu mé khac nhau, nhiéu thdi diém khac nhau,
ma con nghién ctru bidu hién tai viing nao trén phan t&r d6, phan t& nay dwoc chia thanh 3 vang chinh khi nghién
ctru biéu hién dé l1a vung cac promoter, viing chira cac exon chung va ving dau 3’ chira duéi polyA (Hinh 6).
Trong nghién clru nay, mirc d6 biéu hién méi chi dwoc thwe hién trén cac promoter khac nhau cta Igf2 va chi
trong hai mé 1a gan va nhau thai. D& nghién ctu mirc do biéu hién thi ngoai phuong phap qPCR con c6 thé st
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dung phuwong phap Northern blot, tuy nhién phwong phap Northern blot thuong dwoc st dung khi nghién ctru
biéu hién day du toan phan t&* ARN.

Hinh 6. Cac viing chinh khi nghién ciru biéu hién ARN Igf2

Theo Wolfgang va cong s (2011), trong cac promoter thi P3 va P4 cla IGF2 trén ngudi (twong dwong voi P2 va
P3 trén chudt) dong gop I&n vao téng sd cac ban sao cua Igf2, nghia la ching bidu hién manh nhét trong twong
quan cac promoter khac (St-Pierre et al., 2012). Gii thich hién twong nay, tac gid da chi ra rang, do enhancer da
kich hoat vung phan hoa methyl DMR2 (Differentially Methylated Region), va chinh ving nay dwoc xem nhw la
yéu t6 hoat hoa 2 promoter gan ké& (Wolfgang et al, 2011).

Khi dinh lwgng mirc d6 biéu hién ctia cac promoter trong cac loai chudt khac nhau, két qué cho thay rang: tat ca
cac promoter déu biéu hién thap trong thé dot bién A3/Dom, nguyén nhan khi loai bé gene H19, yéu t6 diéu hoa
biéu hién cta Igf2 théng qua co ché methyl hoa [8], gid khdng con tac ddng niva, vi vay, lam gidm mirc d6 phién
ma cla Igf2. Trong cac thé dot bién khac (AU2/Dom) cling nhw hoang dai, mirc d6 biéu hién cac promoter déu
dat mtrc kha cao so véi thé A3/Dom, dac biét P2 va P3 cao nhét va kha n dinh. B6i voi promoter PO va P1, chi
biéu hién cao trong thé dét bién AU2/Dom.

KET LUAN

Mbi d&c hiéu cho mdi promoter dworc thiét va da khuéch dai chinh xac kich thuwéc cla mdi promoter tlr cDNA (PO:
120 bp, P1: 98 bp, P2: 135 bp, P3: 132 bp, Igf2 tbng sb: 201 bp). Dbi véi thé hoang dai, promoter P3 biéu hién
cao nhéat (80%) tiép dén P2 (70%), va 2 promoter con lai bidu hién thap so v&i Igf2 téng sb la P1 va PO (dwdi
50%). Co s bidu hién khac nhau cla cac promoter trong thé dot bién va thé hoang dai. Cac promoter biéu hién
th4p trong thé dét bién A3/Dom. P2 va P3 biéu hién cao va én dinh trong 2 thé hoang dai va thé dot bién
AU2/Dom. PO va P1 chi bidu hién cao trong thé dét bién AU2/Dom.

Loi cam on: Xin chdn thanh cam on nguon kinh phi tir dé tai DHH-2016-03-81 thugc Pai hoc Hué, cam on Phong Thi
nghiém Sinh hoc Phdn tir - Vién Di truyén Phan tir Monipellier, Phong Thi nghiém Luisa Dandolo, INSERM Paris - Céng hoa
Phap da cung cap cac dong chudt dét bién, gene tham chieu Gapdh khi dinh lwong ARN va mét so hoad chat khac.
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PROMOTERS EXPRESSION LEVEL OF Igf2 GENE IN THE WILD-TYPE
AND IN MUTANT CLONES

Tran Van Giang", Guy Cathala?
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2|GMM - France

SUMMARY

Genomic imprinting that only one parental allele is expressed depending on allele specific origin. Imprinted /gf2
genes (Insulin-like growth factor 2) encoded a growth factor regulator, which play an important role in
embryonic development and formation of the placenta. The gene expression and regulate gene expression of /gf2
genes were carried out of different promoters. The promoter expression was extremely complex and varies by
stage, each of different size and different in wild-type mice and mutant mice. From the wild-type and mutant
mice, RNA in placental tissue (17 days) to be used for analyse PO promoter (this promoter is specific expression
in the placenta), for all the other promoters using RNA extracted from the liver tissue (7.5 days). All this RNA
was used to transfer to cDNA before carrying out study quantitative expression level of the promoters. Results
showed that the transcription of Igf2 P3 and P2 promoter were the highest in all the mice (except AU3/Dom). PO
and P1 promoter were high expression in only AU2/Dom, remaining cases showed the low expression in all the
other mice. All promoters expressed with stable level and high level in wild-type and AU2/Dom mutation; low
level in A3/Dom mutation.

Keywords: Expression, genomic imprinting, /gf2, mutant clones, promoter.
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