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PHAN TiCH TRINH TU’ VA PANH GIA MU’C PO BIEU HIEN
CAC PROMOTER CUA GENE IGF2

Nguyén Xuan Huy?, Bui Thi Chinh2, Nguyén Thi Hién2?, Tran Vin Giang?*

Tém tat. Gene in diu IGF2 (Insulin-like growth factor 2) ma héa mot yéu té diéu
hoa sinh trwdng, cé vai trdo quan trong trong sw phat trién phoéi va hinh thanh
nhau thai trén dong vat va trén ngwoi. Nghién ciru nay str dung phwong phap 5’-
RACE va RT-PCR dé xac dinh diu 5’ cia caic mRNA Igf2 va dinh lwong mirc do
biéu hién cia gene cling nhw cac promoter. Mrc dd biéu hién gene IGF2 trén
ngudi va trinh trw cac promoter da dwoc phan tich va danh gia. Gene IGF2 nam
trén nhiém sic thé s§ 11 clia ngwdi va nhiém sic thé s§ 7 cla chudt. Sw biéu hién
va diéu hoa biéu hién cua gene IGF2 dwoc thuce hién béi cdc promoter khac nhau.
O cac md khac nhau thi mitc do biéu hién ctia gene ciing khac nhau. Mtc do biéu
hién ctia gene IGF2 trong nhau thai trong moé co va trong dong té bao ung thw v
duoc diéu khién bai cac loai promoter dac hiéu hPm, hP1, hP2, hP3, hP4 va hPO0.
Trong d6 hP3, hP4 biéu hién cao nhit.

Twr khoa: Bi€u hién, gene in dau, IGF2, promoter, nhau thai.

1. PAT VAN PE

Mot té bao dién hinh & nguoi chi biéu hién khoang 20% tdng s6 gene clia nd vao mot thoi
diém nhat dinh, trong d6 khoang 1,5% mé hoa cho cac protein (Biressi vacs. ) Piéu d6 c6 nghia
13, trong co thé sinh vat, mdi t& bao chi bleu hién mot s6 nhom gene can thiét. Gene Igf2
(Insulin-like growth factor 2) ma hoa mot yeu td diéu hoa sinh truong, dac biét hoat dong
manh trong giai doan phoi va co thé con non & dong vat co vu, la gene in dau (Imprinting
gene) chi biéu hién trén allele c6 ngudn gdc tir ca thé duc (Tran V.G. va cs., 2012). Chiing
kiém soat sy tang sinh, sinh truong va biét hoa cua té bao va dic biét 1a lién quan dén sy
diéu hoa phat trlen phoi [3]. Dé thyc hién chirc ning d6, gene IGF2 biéu hién som trong
qua trinh phat trién phoi ¢ tat ca cac loai mé ndi bi, ngoai bi va trung bi. Ban dau, nguoi ta
chi méi biét vai tro cua gene IGF1 va IGF2 nhu la cac receptor cua hormone GH trong su
phat trién cua té bao co xuong. O trén ngudi, sy biéu hién bat thudng hodc mat in ddu, hodc
siéu methyl hoa ctia gene IGF2 dan dén hoi chitng Beckwith-Wiedeman, Russell-Silver, khoi
u Wilms ciing nhu lién quan dén mot s6 con dudng phat sinh ung thu (Janot M. va cs.,
2009). Khi bét hoat gene IGF2 trén phoi chudt, dan dén chudt con giam 40% trong luong
so v6i chudt con binh thudng cing mot Itra. Nhiéu nghién ctru sau d6 di khang dinh gene
IGF2 dong vai trd quan trong va truc tiép trong qua trinh ting sinh, phan héa va biét hoa
ctia té bao trén dong vat ¢ vi. Gene nay con dong vai trd quan trong trong qua trinh phat
trién va biét hoa cua nhau thai, chu6t bi loai bo gene IGF2 thi kich thudc nhau thai gidm
manh, din dén trong luong co thé lac sinh chi dat 60% so véi chudt hoang dai (Kusinski
L.C. va cs., 2010). Tuy nhién, lam sang t6 mirc d6 biéu hién ciia gene IGF2 trong cac mo
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va dong té bao ung thu ciing nhu danh gia vai tro cia cac promoter déc hiéu thi chwa dugc
dé cap day du. Do vay, phan tich trinh ty va nghién ctru sy biéu hién cua gene IGF2 thuc
su 1 can thiét 13 co s¢ dé 1am sang t6 co ché didu hoa biéu hién cta gene IGF2 trén nguoi
va trén chudt.

2. PHUONG PHAP NGHIEN CU*U

2.1. Nguyén liéu va hoa chat

~ M@ nhau thai 24 tuan, dong € bao ung thu vil, t& bao co thwong mai MCF7 dugc Vién Di
truyen Phan tir - Montpellier, Cong hoa Phap cung cap. Cac m6 va dong t€ bao duoc xu 1y véi
nito 16ng va bao qua}n & nhiét do -20 °C dé tién hanh tach chiét DNA. Cac ciip moi duoc st dung
trong thi nghiém thé hién qua Bang 1.

Bdng 1. Trinh tw cdc cdp mdi str dung trong nghién ctru

STT MObi Xubi Mbi ngugc

hPm  5-CTCTGAGGACCCTTGGAGACA-3' 5-CCATTGGTGTCCAGGTCCTGT-3'
hP1  5-GATGAGGCTCTCCCATCTGTAGG-3' 5-GGATTCCCATTGGTGTCTGTAC-3'
hP2  5-GTTCTGTCCCGTCGCACATT-3' 5-GGTATGCAAACCGAACAGCG-3'
hP3  5-CTGGACATTAGCTTCTCCTG-3' 5-CTGAAGTTGGGTAAGGAGGC-3'

hP4S  5-AGCGAGCCTTCTGCTGAGCT-3' S-CAGCATCGACTTCCCCATTGG-3

hPO  5-AACCCAGGGTTCTGAGTCTC-3 S-GAGACTCAGAACCCTGGGTT-3

IGF2

téng s6 5-CCAATGGGGAAGTCGATGCTG-3' 5-GGCCAAGAAGGTGAGAAGCAC-3
5’PRace 5'-CGACTGGAGCACGAGGACACTGA-3'

Oligo 5’CGACUGGAGCACGAGGACACUGACAUGGACUGAAGGAGUAGAAAY
5’Race

2.2. Phwong phap nghién ciru

Cac phuong phap sinh hoc phan tir chinh duge tham khao theo Sambrook va Ruesel
(2001) co cai tien (Sambrook va cs. 2001).

Tach chiét DNA-tong sé: 2 mL dich md té bao dugc giai dong & nhiét d6 phong.
Thém 40 pL proteinase (20 pg/mL) da dugc hoa tan trong dém pK 2X. Sau 4 gio u & nhiét
d6 50 °C, dich té bao dugc chiét véi 4 mL phenol/chloroform (1:1). Ly tdm dich chiét
trong 30 phit & 20 °C véi tée do 6000 g/1 phit. Dich ndi duoc tua bang 8 mL  (EtOH)
70% va 300 puL NaCl 5 M & nhiét do -20 °C trong 12 gid hodc qua dém. Ly tam thu lay
taa, rira tha bang 500 pL (EtOH) 70%. Ly tam, 1am khé DNA & nhiét 6 phong.

Tdch chiét RNA-tong sé: Qué trinh tach chiét RNA mo té bao ciing thyc hién twong
tu, nhung c6 mot so6 sai khac do 1a sau khi thém pK, tiép tuc thém DNase dé loai bo DNA.
Trong qua trinh tach chiét déu thyc hién ly tdm & nhiét do thap (4 °C). Sau khi thu duogc
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RNA tong sd, tién hanh chiét RNA téng sO qua cot c6 chira oligo T dé tich mRNA ra khoi
hon hop. Sau d6 thu hoi mRNA bang dung dich thoi giai.

Tao dong cDNA: Chuan bi 2 ug RNA sau khi x4c dinh bang may dinh luong RNA
va da xu 1y v6i DNase. Cho vao dng Eppendorf 1,5 mL d khir trang 1 pL Random primer
hodc mdi dic hiéu va 10 pL H,0 cit khir trang), u & 70 °C/10 phut, sau d6 dat trong dé tuyét 5
phat. Thém 4 uL Buffer 5x (FS), 2 uL DTT 0,1 M, 1 pL dNTP 2,5 mM, 0,7 pL enzyme sao
chép nguoc. On dinh hdn hop khoang 10 phit & nhiét 6 phong trude khi 1t 42 °C trong 1 gio.
cDNA dugc tinh sach bang cac vién bi thuy tinh va dung dich rira. Pha lodng ¢cDNA 10 lan
dé thyc hién PCR dinh luong hoic bao quan & -20 °C.

Phuwong phdp RT- PCR: Trong phuong phap nay, gene tham chiéu GAPDH dugc sir
dung dé tinh toan ham luong MRNA tir gene dich duoc biéu hién trong miu nghién ctru.
Phan tng bao gom: 1 pL cDNA (5 ng/1pL), 1 pL mix gPCR (dNTP, MgCly, dém qPCR
10X da dugc pha theo ty 1¢ thich hop), 0,5 pL (10 pM) moi loai moi, 7 pL nude khur
tring. Trinh tu va vi tri cac cap mdi duoc sir dung trong thi nghiém thé hién qua Bang 1 va
Hinh 1.

Gene IGF2

hP1 hP0 hPm hP2 hP3  hP4

' DMR1
Insulin £3 1 23 4 5 6 7 8 9

—_— —_ —_— _— — - —_— «—— qPCR

Piu 3’ J

| |

Hinh 1. Vi tri cdc promoter va cdc cdp méi dwoc str dung trong nghién ciru. Cdp moi IGF2
téng sé dworc thiét ké trén exon chung (exon 7) cho tdt cd cdc promoter

Chu ky nhiét: (1). Sg70: 95 °C; 2 phut; 45 chu ky (95 °C/5 gidy; 52 °C/15 giay; 72 °C/30 giay)

Phuwong phdip 5’RACE: Phuong phap nay dugc su dung dé sang loc cac promoter
méi (néu c6). 2 pg RNA sau khi xtr Iy véi DNase, cho vao 6ng Eppendorf 1,5 mL, 1 pL
Buffer CIP (Calf Instestine Alakine Phosphatase) 10X, 1 pL RNAOut (40U/1 pL), 1pL
CIP (10U/1 L) va 5 pL nuéc DEPC) duge thém vao va tron déu, u & 50 °C/1 gid, sau d6
thém 90 puL DEPC va 100 pL phenol:chloroform, vortex manh (30s). Tién hanh ly tam
16000 g/phat (5 phat) ¢ nhiét do phong, thu lay dich ndi, thém 2 pL 10 mg/mL glycogen,
10 pL 3 M sodium acetate, pH 5,2 va trén déu, thém 220 pL, 95% ethanol, vortex nhe, dé
trong d4 tuyét khoang 10 phut. Ly tdm lanh (4 °C) trong 20 phat (16000 g/phut) dé thu
tia, rira tha bang 500 pL 70% ethanol, ly tAm, lam kho va hoa tia trong 7 PL nude xir 1y
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bang DEPC. Thém 1 pL Buffer TAP (Tobacco Acid Pyrophosphatase) 10X, 1 uL
RNaseOut (40 U/uL), 1 uL TAP (0,5 U/uL), tong thé tich luc nay 1a 10 pL, lic nhe va u
& 37 °C/1 gio. Tién hanh ly tam thu liy tia RNA, hoa tan trong 7 pL nudc xir ly bang
DEPC. Hut dich nay cho vao éng di chita GeneRacer RNA Oligo (0,25 pg), ddo déu dung
dich, & ¢ 65 °C/5 phut, 1am lanh bang da tuyét trong 2 phit, thém vao 1 pL Buffer
ligasel0X, 1 pL ATP (10 mM), 1 pL RnaseOut (40 U/uL), 1 uL RNA T4 ligase (5
U/uL), & hdn hop & 37 °C/1 gio. Ly tam thu tia RNA, hoa tan tia bang 10 pL nude xt Iy
bang DEPC, bao quan ¢ -20 °C .

3. KET QUA NGHIEN C(’'U VA THAO LUAN

3.1. K&t qua tach chiét DNA va RNA tong so

DNA va RNA tong sé duoc téch chiét theo phuong phéap mé ta ¢ trén. Do tinh sach
cua DNA dugc danh gia tuong dbi qua dién di trén gel agarose (1%) (Hinh 2A). Dién di
dd cho thay DNA tong s6 khong bi giy va twong ddi sach, san pham tét dé thuc hién céac
phan Gng tlep theo. Poi véi RNA, sau khi dién di (Hinh 2B), dugc dinh luong bang may
quang phé & bude séng 260 nm. Nong do duge xac dinh 1a 25 pg/mL.

A B
Hinh 2. Dién di d6 DNA tdng s6 (A), RNA téng sé (B)

3.2. Kich thwé'c doan kKhuéch dai tir cic promoter cuia gene IGF2

Véi cap mdi duoc st dung dé khuéch dai dbi véi mdi promoter, cac ving dac hiéu
nay duoc khuéch dai thanh cong tir cDNA, kich thudc doan khuéch dai dung theo ly
thuyét da tinh toan (hPm: 120, hP1: 98, hP2: 105, hP3: 121, IGF2 tong sé: 216, hP4: 120)
(Hinh 3). Gene IGF2 ndm trén nhiém séc thé sd 11 cia ngudi. Gene ndy c6 cau tric phirc
tap gom nhiéu exon (1,2,3,4,5,6,7,8,9) va 6 promoter (hP1, hP2, hPO, hP2, hP3, hP4),
trong d6 ¢6 3 exon chung (7,8,9) va codon khoi dau phién méd nam trén exon chung dau
tién, tir moi promoter tao ra mot ban sao co kich thude khac nhau tuy theo do dai dac hiéu
ciia mdi promoter (Hinh 4). Trong sé cac promoter trén thi mic do phién mé cua hP2, hP3
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va hP4 dong gop s6 lugng ban sao Ién nhat cia gene IGF2. Constancia va cs., (2002) khi
nghién ctru trén chudt thi xac dinh dugc 4 promoter diéu khién biéu hién gene IGF2 va c6
3 exon chung la 4, 5, 6 (Constancia M. va cs., 2002).

Hinh 3. Dién di d6 khuéch dai cdc promoter ddc hiéu cta IGF2, M (Marker 100 bp).

Céc cap moi nay tiép tuc dugc sir dung dé dinh lwong mac do biéu hién cua cac
promoter dac hiéu trong nhau thai chuét.

Gene IGF2
hP1 hPO hPm hp2 hP3  hra
DMRL DMR2

Insulin €3 5 2 3 4 5 6 7 8 9
7 /
‘\ A A_AAAAA ~4,9kb
hPO

= 2 0N A -5k

BN 0 s
LA N /SN 37k
l\/_AMM ~3,2kb

Hinh 4. Cdu tric di truyén ctia gene IGF2, vi tri va kich thwdc cdc promoter theo ly thuyét,

cdc vung phdn héa methyl DMR1, DMR2 (A). Kich thwéc cdc bdn sao cua IGF2
tir cdc promoter khdc nhau (B)

3.3. Phan tich trinh ty cac promoter ctia gene IGF2

Bang k§y thuat 5’RACE, trinh tu va vi trl’v khoi dau phién ma TSS cua cac promoter
dugc xac dinh sau khi giai trinh tu cac san pham tach chiét DNA tong s6 tir khuén mau.
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Kich thuéc cac ban sao tir cac promoter nay khong I6n hP2: 105 bp, hP3: 121 bp, hP4:
121 bp va chira 1 dén 2 diém khaéi dau phién méa (TSS) (Hinh 5).

pgn ottt st

CCCATTOGTOTCTCOAAGCT[00AB0C T10CO TCCOCOO0TCOCACCAGO AOCTCAOOCASCOAOCOATCOAACS

—>  nP2E7oligo

CTCTOGTOGGCAGGCGOTOOACGC TOCTOAAGG T[T TTCTACTCCTTCAGTCCATOTCAGBTGTCC

fl-:: Gene Racer RNA oligo <« TSS2

hP2 S’cap - ACCTT
CAGCAGCGTCCACCGCCTGCCACAGAGCGTTCGATCGCTCGCTGCCTGAG
CTCCTGGTGCGCCCGCGGACGCAGCCTCCAGCTTCGCG-ACACCAATGGG

A \ ExonE7 )

Spllcc site
TCGCGGTGAG... CCCAGACACCAA
SD SA

G 0ACAGCTOACAT0GACTGAAGGAGTAGICAACOCCCGC TGTTICOGTTTOCOACACOCAGTAG

——> Gene Rycer RNA oligo L=, Lisoss 5,
st TSS.
sorcoToosocsecasCorce oc caolacac®antoooartCcecarntooosrrsrcantacTolorecrrcrCacerre
ExonE7 E7AS2
Epissage
Tote
«—
hp3 ITSSI
TS82 S’cap - CAACGCCCGCTGTTCGGT

TTGCGACACG CAGCAGGGAG GTGGGCGGCA GCGTCGCCGGCTTCCAG ; ACAC

CAATGGGAATCCCAATGGGGAAGTCG ATGCTGG\TGTCTCTCAC CTTCTTGGC
ExonE7

Sp]uce site
TCCAGGTAAGCG... CCCAGACACCAA
SD SA

ExonE7

!- ----- - sty Ml

(;.;nie Racer RNA oligo (_
1SS
hP4 S’cap- AACTG GATATTAGCTTCTCCTGTGAAAGAGACTTCCAGCTT
CCTCCTCCTCCTCTTCCTCCTCCTCCTCCTGCCCCCAGCGAGCCTTCTGCTGAGCT A
CACCAATGGGAATCCCAATGGGGAAGTCGATGCTG Exon E7

E7AS1 Splice site

Y
GAGCTGTAGG... CCCAGACACC
SD SA

Hinh 5, Vi tri TSS va trinh tw ctia promoter hP2 (A), TSS va trinh tw ctia promoter hP3 (B), TSS
va trinh tw cia promoter hP4 (C)
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Khi phan tich trinh tu promoter hP2 cho thay, vi tri khoi dau phién ma (TSS) bét dau
tir nucleotide A tir vi tri 17278 nucleotide (Hinh 5A). Di véi hP3 thi ¢d 2 vi tri khoi dau
phién ma TSS1 bét dau tir nucleotide C twong (ng vai vi tri 19916 nucleotide va TSS2
bat dau bang nucleotide G twong tng vai vi tri 19938 nucleotide (Hinh 5B). Déi véi hP4
thi chi ¢6 1 vi tri khoi dau phién ma TSS bat dau tir nucleotide A twong Gng vai vi tri
20859 nucleotide (Hinh 5C). Theo Tran va cs., (2022) khi nghién ctu trén chudt thi dbi
véi promoter PO trong nhau thai ¢d 2 phién ban va c6 1-2 diém khoi dau phién méa (TSS).

_Trong twong quan véi cac promoter khac cua gene IGF2 thi 3 promoter nay nam lién
ke va kha gan nhu exon chung (Hinh 5A). Trong cac promoter nay thi hP2 ¢6 10 ddo CpG,
con hP3 va hP4 hau nhu khong c6 CpG, ca 3 promoter khdng ¢6 hop TATA (Hinh 5).

3.4. Mirc do biéu hién cta cac promoter ctia gene IGF2

Céac RNA tach tir md nhau thai 24 tudn, mé co thuwong mai MCF7 va dong té bao
ung thu VU cta nguoi duoc dung khi dinh lwong mace do biéu hién cac promoter. Muyc tiéu
la so sanh mirc d biéu hién cua cac promoter so véi mac do biéu hién cua gen IGF2.
Pong thoi ciing danh gia mtc do biéu hién dac hiéu caa cac promoter trong cac mo khac
nhau dic biét 1a danh gia mac do biéu hién cua gene IGF2 trong céc khdi u. Trong ba mau
RNA, mutc do biéu hién cua hP2 rat thip so véi hP4 va tham chi thip hon ca hP3. Mat
khac, né dai dién cho ty I¢ biéu hién tong s6 RNA IGF2 trong md co va khéi u va hau nhu
khong biéu hién trong md nhau thai (Hinh 6).

100
(\‘
S 10
)
-
u
S 1
0 B Mo nhau thai
"X
N B Moco
o
;; 0'1 y - X
< B Dongté
TR bao ung
:2 thu
= 0,01
£
=
0,001
hP2 hP3 hP4 Igf2

Hinh 6. Ddnh gid mirc dp biéu hién ctia cdc promoter cta gene IGF2 twong quan véi
sw biéu hién ctia IGF2 téng sé

Theo Wolffe (2000) trong cac promoter thi hP3 va hP4 cua IGF2 trén nguoi (twong
duong vai P2 va P3 trén chudt) dong gop 16n vao tong so cac ban sao cua IGF2, nghia 1a
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ching biéu hién manh nhét trong twong quan véi cac promoter khac. Giai thich hién twong
nay, tac gia di chi ra rang, do ving ting cudng di kich hoat viing phan héa methyl DMR2
va chinh ving nay dugc xem nhu 1 yéu t& hoat hoa 2 promoter gan ké (Wolffe, 2000).
Pierluigi va cs., (2023) da chi ra diéu hoa biéu hién va phién ma gene IGF2 & nguoi lién quan
dén sy tang trudng phat trién va phat trién khéi u (Pierluigi S.va cs., 2023). Ngoai ra, diéu hoa
biéu hién IGF2 con lién quan dén mi483 (Rakan N.va cs., 2021).

4. KET LUAN

Kich thuéc ciia mdi promoter dugc khuéch dai véi kich thuéc chinh xac theo tinh
toan trén ly thuyét tr cDNA (hPm: 120, hP1: 98, hP2: 105, hP3: 121, Igf2 téng sb: 216,
hP4: 120). Muc d6 biéu hién caa promoter caa gen IGF2 trong ba mau RNA cho thdy muc
d6 biéu hién cua hP2 rat thip so véi hP4 va tham chi ca hP3. Mt khéc, gidng nhu hP2, n6
dai dién cho ty ¢ biéu hién tong s6 RNA IGF2 trong mé co va khéi u va hau nhu khong
biéu hién trong md nhau thai.

LO1 CAM ON

Céng trinh nay dwoc hé tro tir kinh phi Nném nghién cizu manh Pai hoc Hué ma so:
NCM.DHH.2022.07.
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SEQUENCE ANALYSIS AND EVALUATION OF EXPRESSION LEVEL OF
PROMOTERS OF IGF2 GENE

Nguyen Xuan Huy?, Bui Thi Chinh2, Nguyen Thi HienZ?, Tran Van Giang?*

Abstract: The imprinted gene IGF2 (Insulin-like growth factor 2) encodes a
growth-regulated factor, which plays an important role in embryonic
development and placental formation in animals and humans. This study uses 5'-
RACE and RT-PCR methods to determine the 5' TSS of IGF2Z mRNAs and quantify
the expression levels of this gene as well as promoters. IGFZ gene expression
levels in humans and promoter sequences are analyzed and evaluated. The IGF2
gene is located on human chromosome 11 and mouse chromosome 7.
Expression and regulation of the IGFZ gene is carried out by different promoters.
In different tissues, the level of gene expression is also different. The expression
level of the IGF2 gene in the placenta, muscle tissue and in breast cancer cell
lines is controlled by specific promoters hPm, hP1, hP2, hP3, hP4 and hPO.
Among them, hP3 and hP4 showed the highest expression.

Keywords: Expression, IGFZ, imprinted gene, placenta, promoter.
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