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TOM TAT

Nghién clru dwoc thwe hién trén 3 gibng ga khac nhau la Tau Vang (n=237), Noi (n=34) va Cobb 500 (n=23)
nham danh gia sw da hinh di truyén ctia gen IGFBP2 (Insulin-like growth factor binding protein 2) béng phwong phap
PCR-RFLP. Két qua da phat hién 3 dot bién diém tai cac vi tri g.639G>A (exon 2), g.1023C>T (intron 2) va g.738G>A
(exon 3) nh& s nhan dién lan lwot cla cac enzyme phan cét gi¢i han Bsh12361, Eco72l va Aw211. Tan sb kiéu gen
tai cac dot bién diém trén cac quan thé nghién cru tuan theo dinh luat can bang Hardy-Weinberg. Cac diém da hinh
nay ciing da dwgc nhan dién & mot sb nghién clru trwée day va cé anh hudng dén cac tinh trang kinh t& & cac quan
thé ga khac nhau. Day Ia tién d& cho nhirng nghién ctru tiép theo vé viéc thiét lap méi quan hé da hinh di truyén gen
IGFBP2 vé&i cac tinh trang sinh triwéng, ndng suét thit va chat lwong quay thit ga Tau Vang.

T khoa: Pa hinh di truyén, ga, IGFBP2.

Single Nucleotide Polymorphisms of Insulin - like Growth Factor
Binding Protein 2 in Chicken

ABSTRACT

The current study conducted on three different chicken breeds of Tau Vang (m=237), Noi (n=34) and
commercial Cobb 500 (n=23) aimed at evaluating single nucleotide polymorphism in IGFBP2 (Insulin-like growth
factor binding protein 2) using PCR-RFLP method. Three poplymorphic positions, G639A (exon 2), C1023T (intron 2)
and G738A (exon 3) were detected based on restriction enzymes Bsh1236l, Eco72l and Alw21l, respectively.
Genotypic and allelic frequencies at these polymorphisms , were found in Hardy-Weinberg equilibrium. These
polymorphisms exerted effect on economic traits in different chicken populations. They can be considered as
important evidences for developing further studies on IGFBP2 polymorphic association with growth, meat yield and
meat quality traits in Tau Vang chicken.

Keywords: Chicken, IGFBP2, polymorphisms.

da doc dudgc toan bo chiéu dai ciia cDNA cta gen

1. DAT VAN DE

IGFBP-2 1a mot thanh vién quan trong cua
gia dinh IGFBPs va c6 nhiéu chtic nang sinh hoc
nhu kiém soat cac hoat déng sinh hoc cta IGF
(Hoeflich & cs., 1999) va TGF-B (Rajaram & cs.,
1997) théng qua cac hoat dong ndi tiét, déng
thoi c6 anh hudng truc tiép dén su tang trudng
va phat trién cta doéng vat. IGFBP2 biéu hién
cao trong cac mé phdi ctia co mét, cd xuong, nio,
va rudt (Schoen & cs., 1995) va c¢6 thé duge tham
gia vao qué trinh chuyén d6i kiu hinh. Bing ky
thuat nhin dong (cloning), Schoen & cs. (1995)

36

IGFBP2 (1,6 kb) va ma hoa 311 amino acid.
Chudi polypeptide cia IGFBP2 & ga c6 su tuong
déng cao (66-71%) véi cac loai dong vat khac
nhu chudt, bo, ngudi,.. Bén canh d6, Nie & cs.
(2005) da phat hién 35 diém da hinh (SNPs:
single nucleotide polymorphism) trén gen
IGFBP2. Day la tién dé md diu cho nhiing
nghién ciu tiép theo vé dic diém va chiic ning
cia gen. Nhiéu nghién citu tiép theo cho thay
vai trd cua cac SNP gen IGFBP2 lién quan dén
tinh trang nang suat 6 nhiéu gidng ga. Lei & cs.
(2005) da chiing minh nhing haplotype duge
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hinh thanh tit 5 SNP (chon loc tit 40 SNPs cia
gen IGFBP2) c6 méi lién két chét ché véi cac
tinh trang vé ning suit thit 6 dong ga lai White
Recessive Rock (tdng trong nhanh) x Xinghua
(ga dia phuong téng trong kém). Thém vao do,
Li & cs. (2006) da chi ra su lién két cua diém dot
bién C>T nim trén doan intron 2 véi khéi lugng
cd thé, chiéu dai ban chan (metatarsus length),
chiéu dai xuong chan (shank length), chiéu dai
xuong dui (femur length), khéi lugng méng chan
(metatarsus claw weight), khéi lugng mé bung
(abdominal fat weight) & giong ga NEAURP F2
(caic dong ga cua Northeast Agricultural
University Resource Population x ga dia phuong
Baier). Tuy nhién, da hinh gen IGFBP2 chua
dugc kiém chiing trén cac quan thé ga dude nudi
4 Viet Nam va d6 ciing 12 muc tidu dé tai.

2. VAT LIEU VA PHUONG PHAP

2.1. Pong vat

Dong vat thi nghiém la nhing ga tu ba
gidbng Tau Vang (n=237), Noi (n=34) va Cobb
500 (n=23).

2.2. Tach chiét DNA

M3Au co dui sau khi 18y dude trit 6 -20°C cho
dén khi phan tich. DNA dugdc trich ly ti co theo
phuong phap phenol-chloroform. Cac budc thuc
hién gom (i) cat khoang 50 - 100mg mau cho vao
ong nghiém 2ml, (ii) @ mau véi 700l digestion
buffer, 70ul SDS 10% va 18ul proteinase K 6
nhiét do 37°C trong 12-24 gig, (iil) cho vao 6ng
nghiém 700ul phenol:chloroform, lic déu, ly tdm
10.000 vong/10 phut. Hut dich 16ng phia trén
cho qua 6ng nghiém méi, (iv) cho vao ong
nghiém 700pl chloroform, lic déu, li tAm 10.000
rpm/10 phut. Hit phan dich 16ng phia trén cho
qua 6ng nghiém méi, (v) cho vao dng nghiém
700ul isopropanol + 70ul NaOAC, ly tAm 10.000
vong/5 phit. Gan bé dich ndi, thu 14y két tua,
(vi) cho vao 6ng nghiém 700ul ethanol 70%, léc
nhe, ly tdm 10.000 vong/5 phut. Bé phan dich
noi, thu 14y két tia DNA, (vii) dé khé DNA &
nhiét d6 phong, rdi thém 500ul TE 1x va bao
quan & -20°C cho dén khi phan tich.

2.3. Kiém tra nong do DNA

Nong d6 DNA dugc xac dinh bing may UV-
180 (Shimadzu corporation, Kyoto, Japan). San
pham DNA duge xac dinh néng d6 bing phuong
quang phé (UV-180. Shimadzu
corporation, Kyoto, Japan) 6 buéc séng 260nm
va 280nm. Néng d6 DNA dugc tinh theo cong
thic sau:

phap do

CDNA: OD260 x K x 50 ng/ul

Trong do,

Cpxa: néng do DNA

OD,,: chi s6 OD 6 bude séng 260
K: hé s6 pha lodng

Do tinh sach cia DNA sau khi trich ly duge
x4ac dinh théng qua gia tri OD,s/ODyg,, cac mau
dat d6 tinh sach cao khi gia tri ODy/OD,g ndm
trong khoang 1,8 dén 2. Chi st dung cac mau
c¢6 d6 tinh sach cao (1,8 < OD,/ODyg< 2) va
dat ndéng d6 16n hon 50ng/ul cho cac céng doan
tiép theo.

2.4. Thiét k& primer

St dung cac cip primer chuyén biét dugc
tham khao tit Lei & cs. (2005). Cac cap mbi dic
hiéu sau khi thiét k& lai duge giti dén hang
Fermentas dé tong hop.

2.5. Phan ttng PCR

Phan ting PCR dugc thuc hién gém cé 1ul
1xPCR dung dich dém (15mM MgCLy), 0,251
dNTPs, 0,25ul moi xudi va mdi nguge 0,25pm,
0,1pl Taq polymerase 1U, 2ul DNA 100ng. Mbi
phan tng PCR gdém 40 chu ky véi chu trinh
nhiét 95°C-3’, 95°C-30", 58/60°C-30”, 72°C-45"
va 75°C-5’.

2.6. Dién di

San phdm PCR va san phdm PCR phén cét
bing enzyme giéi han dugc kiém tra va danh gia
trén gel agarose nhudém véi ethium bromide.
Néng db va cac thong s6 trong qua trinh chay
dién di dugc thé hién ¢ bang 2.
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Bang 1. Cac ciap primer st dung trong nghién cttu

Trinh tw primer (5’ - 3) Tm, °C Chiéu dai, bp Vi tri khuéch dai
Primer 1: F: ACCGGTCTGAGAGCATCCTG 60 540 Intron 1 va exon 2
R: GGGAAAAAGGGTGTGCAAAAG
Primer 2: F: TTTGGTTGAGTCCTAGGCTTG 58 526 Intron 2

R: GGCGTACTACACTGCAGAGG

Bang 2. Nong d6 agarose, thoi gian va hiéu dién thé& cho qua trinh chay dién di

va cac enzyme giéi han dugc st dung dé nhan dién cac diém da hinh

Néng do

Hiéu dién thé, Enzyme

San pham agarose, % Thoi gian, phat v gi6i han Vi tri da hinh
San pham PCR 2 10 110
San phdm PCR/RFLP 1 2 15 110 Bsh1236 | Exon 2 (g.639G>A)
San phdm PCR/RFLP 2 3 15 110 Eco72 | Intron 2 (g.1023C>T)
San phdm PCR/RFLP 3 3 15 110 Alw211 Exon 3 (g.738G>A)

2.7. Ky thuat PCR/RFLP

San pham PCR dat chit lugng t6t (thong
qua kiém tra trén gel agarose 2%) sé dugc U véi
enzyme giéi han d nhan dién diém da hinh.
Phan tng enzyme cét gi6i han gém 1pl dung
dich dém 10x, 0,5ul enzyme 10u/ul, 8,5ul nudc
kht ion dugc G ¢ nhiét @6 37°C trong 15 gic dé
enzyme cit hoan toan san phdm PCR. Sau do,
san phdm duge kiém tra trén gel agarose. Két
qua dugc danh gia dua vao kich thudc cac doan
DNA trén gel.

3. KET QUA THAO LUAN

3.1. Pa hinh gen

Primer 1 dugc st dung dé khuéch dai ving
exon 2 va intron 2 thuéc gen IGFBP2 véi kich
thuée 540 bp chta vi tri da hinh g.639G>A
(GenBank s6 GGU15086). San phdm PCR sau
d6 duge U véi enzyme Bsh12361. Két qua kiém
tra trén gel 2% cho thdy c6 2 dang alen A (540
bp) va G (350bp, 190bp), tuong tng véi 3 kiéu
gen AA (1 bang c¢6 d6 dai 540bp), AG (3 bang cb
v6i chiéu dai 540bp, 350bp, 190bp) va GG (2
bing cé chiéu dai 350bp, 190bp) (goi tit 1a dot
bién Bsh). Nghién ciiu ctia Lei & cs. (2005) ciing
cho théy ton tai diém dot bién & vi tri tuong tu
trén quan thé F2 White Recessive Rock x
Xinghua. Trong khi d6, Khadem & cs. (2010)
thiét k& mot ciap primer khac (alen A: 950bp,
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alen B: 100bp va 850bp) va ciing nhan dién dugdc
diém da hinh nay trén quin thé ga dia phuong
Mazandaran 6 Iran.

San phadm khuéch dai ctia primer 2 cho ra
san pham DNA c6 kich thuée 527 bp thudc viing
intron 2 va exon 3 ctia gen IGFBP2 chtia 2 vi tri
dot bién g.1032C>T (GenBank s6 AY 326194) va
g.738G>A (GenBank s6 GGU15086). Vi vay, qua
phén tich in silico cho thiy enzyme Eco72I va
Alw c6 thé st dung dé nhan dién 1an lugt hai
diém da hinh trén. Qua phan tich bing k§y thuat
PCR-RFLP cho thdy (i) tai diém da hinh
C1032T, enzyme Eco72I d4 phan cit san pham
PCR cua primer 2 thanh cic doan cé chiéu dai
phan biét tuong tng véi cac kiéu gen CC (hai
doan 477 va 50 bp), TT (1 doan dai 527bp) va
CT (3 doan c6 chiéu dai 527, 477 va 50 bp) (goi
t4t 1a dot bidn Eco), (i) tai diém dot bién
G738A, enzyme Alw da nhan dién va phan cit
cac alen G, vi thé c6 3 kiéu gen duge nhan dién
d6 14 AA (2 doan c6 chiéu dai 337 va 198bp), AG
(4 doan c6 chiéu dai 337, 220, 189 va 117bp) va
GG (3 doan c6 chiéu dai 220, 189 va 117bp) (goi
tit 1a dot bién Alw. Nghién citu ctia Lei & cs.
(2005) va Li & cs. (2006) trén quin thé F2
White Recessive Rock x Xinghua ciing cho thay
¢6 su hién dién ctia diém dot bién nay bing
phuong phap SSCP.

DPanh gia tan s§ kiéu gen va tan s6 alen la
mot buée rat quan trong trong qua trinh nghién
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Hinh 1. Pa hinh gen IGFBP2 dugc nhan dién bang ky thuat PCR-RFLP

Ghi chu: A, B, C 1an lugt 1a da hinh G639A, C1032T va G738A
(L: Thang chuan 100bp; DC: do6i chung; AA, AG, GG, CC, CT, TT: kiéu gen)

ctiu chon tao giong. N6 sé cung cdp thong tin
vésu da dang di truyén gitia cic ca thé trong
quan thé nghién ctiu, giip cac nha chon giéng
xdy dung chién lude quan 1y giéng thich hgp,
ting tan s6 kiéu gen mong muéh trong dan dé
cai thién t6t hon kiéu hinh mong muén.

3.2. TAn s6 gen tai dot bién Bsh

Két qua danh giad kiéu gen da hinh
g.1032C>T cho th&y su hién dién tn s6 kiéu
gen nhit 13 GG va thap nhit la AA § ca 3 quan
thé nghién ciu Tau Vang, ga Noi va ga Cobb
500. Piéu nay déng nghia véi véi tdn s6 alen G
sé cao hon tan s6 alen C & cac quan thé. Dic biét
6 quan thé ga Noi khong tim thay kiéu gen AA
va tan s6 alen dugc ghi nhan ¢ mic d6 0,15. Khi
so sanh gitia tan s6 kiéu gen quan sat v6i tAn sé
kiéu gen quan thé thi thdy ring tan s§ kiéu gen
6 cac quan thé nghién ciu tuan theo dinh luat
c4n bang Hardy-Weinberg. K&t qua nghién ctu
ctua Lei & cs. (2005) ciing cho thay tan s6 alen G
chiém ty 1é cao hon tin s8 alen T trong quan thé
F2 (White Recessive Rock x Xinghua).

3.3. TAn s6 gen tai dot bién Eco

Qua danh gi4 da hinh g.1032C>T cho thay
tan s6 alen T cao hon tan s6 alen C & tit ca quan

thé nghién ctu. Tuy nhién, su khac biét vé tan s6
gitia 2 alen C va T khong nhiéu bdi sy xuat hién
kiéu gen di hop tt CT v6i tAn s6 cao hon cac kiéu
gen déng hop ti CC va TT. Tan s6 kiéu gen quan
sat § tat ca cac quan thé déu tuén theo dinh luat
can biang Hardy-Weinberg. Diéu nay ngu y ring
da hinh Eco ¢6 su 6n dinh cao & cac quin thé ga
trong nghién ctu. Pa hinh Eco ciing duge tim
thay trén cac dong ga lai Trung Quéc (Li & cs.,
2006; Lei & cs., 2005). Trong nghién cu cua Li
& cs. (2006) trén quan thé lai NEAURP F2
(Northeast Agricultural University Resource
Population x gi dia phucng Baier), tan s cac
kiéu gen CC, CT va TT lan lugt 1a 0,23, 0,53 va
0,24. Nhin chung, khéng cé khac biét nhiéu vé
tan s6 alen T va C & cac quan thé ga, & 6 alen T
¢6 khuynh hudéng cao hon so véi alen C.

3.4. Tan s6 gen tai dot bién Alw

Két qua phan tich da hinh tai dot bién diém
g.738G>A nh& sy phén cét clia enzyme giéi han
Alw21I cho thay tin sb alen G biéu hién cao
nhét & ca 3 quan thé: ga Tau Vang (0,74), ga Noi
(0,85) va Ga Cobb 500 (0,55). Vi thé, tan sb cao
nhét dwoc tim thay & kidu gen GG, ké dén 14 AG
1 cudi cting 1a AA trén cac quan thé nghién ciru. .
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Bang 3. Tan s6 kiéu gen va alen tai cac diém dot bién & cac quan thé nghién cttu

Quén thé quan sat

Quén thé mong doi

T X TR HWB
Tan so kiéu gen Tan so alen Tan so kiéu gen

Dot bién Bsh AA AG GG A G AA AG GG

Ga Tau Vang (n=237) 0,05 0,26 0,69 0,18 0,82 0,03 0,30 0,66 NS
- Dong CTU-LAO1 (n=84) 0,08 0,27 0,64 0,22 0,78 0,05 0,34 0,61 NS
- Dong CTU-BTO1 (n=68) 0,04 0,19 0,76 0,14 0,86 0,02 0,24 0,74 NS
Ga noi (n=34) 0,00 0,29 0,71 0,15 0,85 0,02 0,25 0,73 NS
Ga Cobb 500 (n=23) 0,09 0,17 0,74 0,17 0,83 0,03 0,29 0,68 NS
Dot bién Eco cc CT TT C T cc CT TT

Tau Vang (n=237) 0,18 0,50 0,32 0,43 0,57 0,19 0,49 0,32 NS
- Dong CTU-LAO1 (n=84) 0,23 0,42 0,36 0,43 0,57 0,19 0,49 0,32 NS
- Dong CTU-BTO1 (n=68 0,21 0,59 0,21 0,50 0,50 0,25 0,50 0,25 NS
Ga noi (n=34) 0,12 0,47 0,47 0,33 0,67 0,11 0,44 0,44 NS
Ga Cobb 500 (n=23) 0,22 0,48 0,48 0,39 0,61 0,15 0,48 0,37 NS
Dot bién Alw AA AG GG A G AA AG GG

Tau Vang (n=152) 0,06 0,42 0,58 0,26 0,74 0,07 0,38 0,55 NS
- Dong CTU-LAO1 (n=84) 0,06 0,43 0,51 0,27 0,73 0,08 0,40 0,52 NS
- Dong CTU-BTO1 (n=68) 0,06 0,35 0,59 0,24 0,76 0,06 0,36 0,58 NS
Ga noi (n=36) 0,00 0,31 0,69 0,15 0,85 0,02 0,26 0,72 NS
Ga Cobb 500 (n=27) 0,26 0,39 0,35 0,45 0,55 0,20 0,50 0,30 NS

Dic biét, kiéu gen AA khong xudt hién & quan thé
ga Noi. Két qua phan tich cho thay tan s6 kiéu gen
va tan s alen trong cac quin thé khao sat tuén
theo dinh luat can biang Hardy Weinberg

4. KET LUAN

Nghién cttu da phat hién 3 diém da hinh khac
nhau trén gen IGFBP2 & cac quan thé ga Tau
Vang, Noi va Cobb 500. Tan s6 kiéu gen va alen
tai cac diém da hinh nay tuén theo dinh luat can
bang Hardy-Weinberg Day la tién dé dé phat
trién cac nghién ctiu sdu hon vé anh hudng da
hinh di truyén lén céc tinh trang kinh t& 6 ga.

LOI CAM ON

Nhém tac gia xin chan thanh cdm on su hd
trg cia S Khoa hoc va Cong nghé tinh Hau Giang
va Cong ty C6 phan GreenFeed Viét Nam.

TAI LIEU THAM KHAO

Hoeflich, A., M. Wu, S. Mohan, J. Foll, R. Wanke, T.
Froehlich, G.J. Arnold, H. Lahm, H.J. Kolb, E.
Wolf (1999). Overex pression of insulin-like
growth factor-binding protein-2 in trans-genic mice
reduces postnatal body weight gain. Endocrinol
140: 5488-5496.

40

Khadem, A., H. Hafezian, G. Rahimi-Mianji (2010).
Association of single nucleotide polymorphisms in
IGF-L, IGF-II and IGFBP-II with production traits
in breeder hens of Mazandaran native fowls
breeding station. Afri J Biotech 9 (6): 805-810.

Lei, M. M., Q.H. Nie, X. Peng, D.X. Zhang, X.Q.
Zhang (2005). Single nucleotide polymorphisms of
the chicken insulin-like factor binding protein 2
gene associated with chicken growth and carcass
traits. Poult Sci 84: 1191-1198

Li, Z.H., H. Li, H. Zhang, S.Z. Wang, Q.G. Wang,
Y.X. Wang (2006). Identification of a single
nucleotide polymorphism of the insulin-like
growth factor binding protein 2 gene and its
association with growth and body composition
traits in the chicken. J Anim Sci 84: 2902-2906.

Nie, Q., M. Lei, J. Ouyang, H. Zeng, G. Yang, X.
Zhang (2005). Identification and characterization
of single nucleotide polymorphisms in 12 chicken
growth-correlated genes by denaturing high
performance liquid chromatography. Genet Sel
Evol 37: 339-360.

Rajaram, S., D.J. Baylink, S. Mohan (1997). Insulin-
like growth factor-binding proteins in serum and
other biological fluids: Regulation and functions.
Endocr Rev 18: 801-831.

Schoen, T.J., K. Mazuruk, R.J. Waldbillig, J. Potts,
D.C. Beebe, G.J. Chader, LLR. Rodriguez (1995).
Cloning and characterization of a chick embryo
cDNA and gene for IGF-binding protein-2. J
Mol Endocrinol 15: 49-59.



