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ABSTRACT

The polymorphisms of growth hormone gene in some cattle breeds in Vietnam

Two breeds of dairy cow were analyzed for polymorphisms in the growth hormone gene (GH): the hybrid dairy
cows and HF dairy cows. The DNA polymorphisms were identified, one at a Msp/ restriction site and one at an
Alul restriction site. The GH genotype frequencies of the hybrid dairy cows and HF dairy cows were quite
different. Analysis of the hybrid dairy cows revealed the frequency of heterozygous genotype (AB) of Msp/
digestion was quite high 0.48 and the frequency of homozygous genotype (LL) of Alul digestion was highest
0.93. Analysis of the Moc Chau HF dairy cows indicated the frequencies of homozygous genotypes of Msp/
digestion (AA) and A/ul digestion (LL) were very high 0.79 and 0.69, respectively. The GH genotypes of Tuyen
Quang HF dairy cows was quite similar to Moc Chau HF dairy cows: the frequencies of homozygous genotypes
of Mspl digestion and Alul digestion were high 0.63 and 0.62, respectively. The results indicated that the GH
homozygous genotypes of dairy cows had high frequency in three populations.
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PAT VAN PE

Hién nay, chin nudi bo dé 14y sira dang 1a mot nghe rat phd blen va duoc tién hanh trén nhiéu
tinh thanh trong ca nudc. Chon loc ra bo ¢o tiém nang di truyén cho nang suat va chit luong
sita cao dé nang cao hiéu qua chan nudi bo sira la thiét thuc. Véi su phat trién nhanh clia cac
nganh khoa hoc dac biét la cong nghé sinh hoc, cho phép ching ta co thé nghién cuu sdu dén
murc do phan tu, danh gia dugc tiém ning di truyén cac gen cua vat nudi. Gan day, nhiéu gen
¢6 tiém nang da duoc phat hién ¢6 anh huong t61 cac qua trinh sinh ly va tinh trang san xuét.
Mot trong so cac gen da chon dé tién hanh nghién ctru 1a gen hormon sinh truong (GH) ¢ bo.

Nhiéu nha khoa hoc trén thé gi6i da tién hanh nghién ciru vé da hinh gen GH & bo, cho thdy
gen nay cO anh huong dén nhiéu tinh trang san xudt, trong d6 c6 nang suat sira. Andrzej
Dybus (2002) da tién hanh nghién ctru da hinh gen hormon sinh truéng cta bo lang trang den
ctia Ba Lan, cho thdy da hinh gen c6 anh hudng toi cac tinh trang san Xuét sita cua bo. Zhou
va cs (2005), nghién ctru gen GH & bo Holstein Bic Kinh ciing nhan thiy da hinh gen c6 lién
quan voi cac tinh trang san xuét sira. Lucv (1993) va Yao (1996) da phat hién hai diém da
hinh ndm trong exon 5 cua gen GH ¢6 anh hudng téi tinh trang san Xuét sira.

Tir nhimg két qua thu dugc cua cac nha nghién cir, voi muc dich danh gid mac d6 da hinh
gen GH ctia mot s6 gidng bo sita & Viét Nam, chung to1 da tién hanh thuc hién dé tai: Phdn
tich tinh da hinh gen hormon sinh trudng cua mot so glong bo nuéi ¢ Viét nam.

Nhim xac dinh da hinh ADN va xac dinh kiéu gen cho timg ca thé.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vit liéu nghién ciru

Péi twgng va dia diém nghién cieu: tng s 206 con bd gdm:

14 bo duc gidng nudi & trung tdm tinh déng lanh Moncada

62 bo sira lai nudi ¢ Trung tdim nghién cru Bo va déng co Ba Vi
70 bo sira thudn nudi & Cong ty gidng bo sita Moc Chau

60 bo sira thuan nudi & Trai bo sira Tién Phong Tuyén Quang
Thoi gian nghién ciru: tr 9/2006 — 9/2007

Phwong phap nghién ciru

Ldy mdu mdu: Mau bod 13y khoang 0,5ml va dugc chéng déng bing dung dich EDTA 0,5 M
theo ty 1& 1 EDTA: 20 mau.

Tinh sach ADN: M&i mAu mau da chéng dong 1y 200 pl tich ADN theo kit ctia Hang
Fermentas.

Nhéan ADN dic hiéu (phdn irng PCR)
Str dung cap moi ky hiéu 1a GHI dé nhan viing intron 3 ctia gen GH c6 trinh tu nhu sau:
5’-CCCACGGGCAAGAATGAGGC-3’ Xubi
5'-TGAGGAACTGCAGGGGCCCA-3’ Nguoc

Chu trinh nhiét: Sau khi bién tinh & 94°C 5°, thuc hjén phan ung 35 chu ky nhu sau:
94 °C trong 1’, 60°C trong 50s va 72°C trong 1°. Sau d6 két thuc & 72 °C trong 10°.

Su dung cap mdi ky hiéu 1a GH2 dé nhan viing exon 5 ctia gen GH ¢6 trinh tur nhu sau:
5’-GCTGCTCCTGAGGGCCCTTCG-3" Xudi
5’-GCGGCGGCACTTCATGACCCT-3> Ngugce

Chu trinh nhiét: Sau khi bién tinh & 94°C trong 3°, thuc hién phan img 35 chu ky nhu sau:
94°C trong 17, 61°C trong 1°, 72°C trong 1. Sau d6 ket thic ¢ 72°C trong 5°.

Sdn pham PCR dwgc cdt bang enzym gidi han
San phdm PCR tir cip mdi GH1 duoc cit boi enzym Mspl
San phim PCR tir ciip mbi GH2 duoc cit boi enzym Alul
Di¢n di trén gel agarose : nham xéc dinh cdc chi tiéu sau

Xéc dinh da hinh ADN: San phdm PCR tir cap mdi GH1, GH2 dugc cit bang Enzym , 46 16n
cac doan ADN duogc xac dinh bang phuong phép dién di trén thach agarose 2% va 2,5%, véi
dién thé 65v trong 60 phut trén hé d¢ém TBE 1X, nhudm bz"a.ng ethidium bromide. Cac bang
dién di duoc so dbi chimg vai cac thang ADN chuan.

Xac dinh kiéu gen cho timg cé thé dua vao két qua dién di.
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KET QUA VA THAO LUAN
Két qua nhan ADN dic hiéu
San pham PCR nhan Ién tir hai cap méi GH1, GH2 ¢6 kich thuc tuong timg 1a 329 bp, 223 bp
phi hop véi két qua cia Zhou (2005) va Mattos (2004). Két qua duoc trinh bay & Hinh 1.
M 1 2 3 4 5 6 17

3356p —»
210 bp

Hinh 1: San phdm PCR duoc nhan lén tir céc cip moi
M: Marker 5; 1, 2, 3: PCR méi GHI; 4, 5, 6, 7 : PCR mbi GH2
Qua hinh 1 cho théy san pham PCR nhan lén tir cip mdi GH1 va GH2 cua bo sita lai, bo HF
thuan va bo duc giéng nudi & Viét Nam so vai tai liéu da cong bd, khong chi phu hop vé kich

thuée cua doan ADN, ma con phan anh tinh dic hiéu ctia hai cap mdi. Két qua nay cho thiy
cac san phdm PCR hoan toan thich hop dé phan tich mirc d6 da hinh gen GH.

Tinh da hinh gen GH
Phin tich da hinh gen GH bing Mspl

San phdm PCR tir cap mbi GH1 khi cat bang Mspl s& thu duoc 3 kiéu gen tuong img nhu sau:
AA khi chay dién di thu dugc 2 bang c6 kich thudce 1a 224 bp va 105 bp, AB thu duoc 3 bang
¢6 kich thude 1a 329 bp, 224 bp va 105 bp va BB thu dugc 1 biang 329 bp. Két qua cit san
phim PCR tir cap mdi GH1 duoc thé hién & Hinh 2.

1 2 3 4 5 6 7 M

Hinh 2: San phdm PCR tir c&p moi GHI cit bing Msp/ '
M: Marker | 1: 1:San phdm PCR ; 2: Kiéu gen BB; 3,4,6: Kiéu gen AA; 5,7: Kicu gen AB
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Sau khi sir dung enzym Msp! cit san pham PCR tr c@p mdi GH1 ctia 206 bo, ching t6i thay
mirc do da hinh ¢6 su khac nhau gitra cac giéng bo. Két qua duoc trinh bay ¢ Bang 1.

Bang 1: Céc kiéu gen GH duogc nhan 1én bang cip mbi GHI cua bd

2. , n Ty 1€ kiéu Tylé kieugen Ty 1€ kiéu gen
Doi tuong bo (cathd)  gen AA (%) AB (%) BB (%)
Bo sita lai 62 41,94 48,38 9,68
Bo sira thuan Moc Chau 70 78,57 20,00 1,43
Bo sira thuan Tuyén Quang 60 63,33 31,67 5,00
Bo duc gidng 14 0 100 0

Qua bang 1 cho thay trong dan bo sita lai nu6i ¢ trung tdm nghién ctru bo va dong co Ba vicé
tan s6 kiéu gen dong hop AA chiém ty 1& kha cao 41,94%, kiéu gen AB chiém ty 1é cao nhit
48,38% va thap nhat la kiéu gen BB chiém ty 1¢ 9,68%. Trong khi d6, bo sita HF thuén nudi &
Moc Chau va Tuyén Quang c6 kiéu gen AA cling chiém ty 1& cao nhét 78,57% va 63,33% va
thdp nhat ciing la kiéu gen BB chiém 1,43% va 5%. Nhung bo duc gidng thuan va lai tat ca
chi mang kiéu gen AB. Zhou (2005) sir dung MspI dé phén tich doan gen nhan lén tir cap mdi
GH1 trén dan bo Holstein Bic Kinh cho thay kiéu gen AA, AB va BB ¢6 tin sb tuong img la
0,77, 0,21 va 0,02. Téc gia cho biét bd HF mang kiéu gen AA c6 ning suit sita cao hon so véi
céc ca thé co kiéu gen AB va BB trong ca 3 chu ky L, II va IIL

Qua két qua ban dau trén cho thy, bo duc gidng mang kiéu gen AB 1a 100%, nén & dan bo lai
kiéu gen AB chiém ty 1& cao nhat. So véi bo HF ctia Bac Kinh, dan bo sita thuan nudi & Tuyén
Quang va dan bo lai ctia chiing ta ¢ ty 16 kiéu gen BB kha cao, nhung ty 1¢ kiéu gen BB trong
dan bo HF Mdc Chau lai kha thap chi chiém 1,43%. Trong dan bo thuan HF tuy sé n chua lén
nhung kha néng dan bo stta HF nudi tai Moc Chéu va Tuyén Quang da duoc chon loc tuong
dbi tot, nén tan sb kleu gen AA chlem ty 1€ cao nhat. Dé danh gia muc do anh huong cua kiéu
gen AA 161 nang sudt sita cua bo can tlep tuc phan tich s6 luong mau nhiéu hon va thu thap
nang suat sira cua timg ca thé dé tim méi lién quan cua kiéu gen vai tinh trang nay.

Phién tich da hinh gen GH bang Alul

Cit san phdm PCR tir cap mdi GH2 bang Alul thu duoc ba kiéu gen tuong ung nhu sau: LL
khi chay dién di thu dugce 2 bang c¢6 kich thudce la 171 bp va 52 bp, LV thu dugce 3 béng co6
kich thuace 1a 223 bp, 171 bp va 52 bp va VV thu dugce 1 bang la 223 bp.

1 2 3 4 5 6 7 M

ey O i G S S 1l e

223 bp

Hinh 3: San pham PCR tir cap mbi GH2 cat bang Alul
M: Marker 11; 1: San phdm PCR ; 2,3,4,6,7: Kiéu gen LL; 5: Kiéu gen VV
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Két qua chay dién di cit san phdm PCR tir cap mbi GH2 béng Alul duge thé hién & Hinh 3.
Hinh 3 cho thdy, cac kiéu gen thu duoc sau khi sir dung enzym cit giéi han A/ul phan tich da
hinh trong doan gen nhan lén tir cap mbi GH2 trén tdng sé 206 con bo trinh bay & Bang 2.

Bang 2: Cac kiéu gen GH dugc nhan 1én bang cip mdi GH2 cua bod

n(ca  Tylékieugen Tylékiéugen Ty lékiéu gen

Do tugng bo thé) LL (%) LV (%) VV (%)
B sita lai 62 95,2 3,2 1,6
Bo sira thudn Méoc Chau 70 68,57 28,57 2,86
Bo sira thuén Tuyén Quang 60 61,67 35,0 3,33
Bo duc gidng 14 0 100 0

Qua bang 2 cho thiy bo sira lai va bo sira HF thuin Médc Chau, Tuyén Quang c6 kiéu gen LL
tuong ung la 95,2%; 68,57% va 61,67%. Kiéu gen VV & ca hai gidng bo cua ba quén thé
tuong tng la 1,6%; 2,86% va 3,33%. Nhung bo duc gibng cling chi duy nhét c6 mot kiéu gen
LV. Andrzej Dybus (2002) cho biét bo den-trang Ba lan c6 kiéu gen LL chiém ty 1é cao nhét
65,3% va thdp nhat 1a kiéu gen VV 2,3%. Tac gia cho biét bo mang kiéu gen LL cho ning
suét sira cao hon so ! kiéu gen LV va VV. Theo Lucy (1993) bo Holstein-Friesian mang
kiéu gen LL c6 nang suit sita cao hon bo ¢6 kiéu gen LV.

Qua két qua phan tich da hinh gen GH ctia dan bo sira lai va bo sita thuar HF cho thdy bo duc
giong chi c6 mot kiéu gen di hop tu, nhung bo sira ¢6 kiéu gen dong hop LL kha cao ¢ ca hai
gibng, diéu nay cho thay kha nang kiéu gen ndy c6 anh huong dén kiéu hinh cua bo sira, nén
su chon loc theo kiéu hinh dé c6 bo cho nang suét sira cao cua ching ta da anh huong dén tin
sé kiéu gen cia ca dan, dan dén cac kiéu gen cho nang suét sira cao da chiém ty 1& cao nhét.

Cdc kiéu gen GH ciia bo

Nhu véy vé mat ly thuyét khi sir dung cac enzym Mspl va Alul dé cit cac san pham PCR tir
cdp moi GHI1, GH2 tuong (g ctia gen GH toi da s& thu duge 9 kiéu gen khac nhau. Nhung
trong thuc té khl phén tich trén 62 bo sifa lai, 130 bo sira HF va 14 bo duc glong chung 61 thu
duoc 7 kiéu gen. S6 ca thé mang cac kiéu gen nay ciing khac nhau & cac gidng. Két qua dwoc
trinh bay ¢ Bang 3.

Bang 3: Phan bd cac kiéu gen GH cua bo

] Bo sia lai Bo sira thuin Bositathudn  Bo duc gjéng
Céc kiéu gen (c4 thé) Moc Chau Tuyén Quang (cé thé)
(ca thé) (cé thé)
GHI GH2
BB LL 6 1 3
AA ‘A% 2 1
AA LL 24 38 18
AA LV 2 15 19
AB \'"A% ] ]
AB LL 25 9 16
AB LV 4 5 2 14
Tdng sb ca thé 62 70 60 14

Qua bang 3 cho thay, bo sira lai 6 6 kiéu gen/9 td hop theo Iy thuyét trong do kiéu gen AA
LL vi AB LL co tin sé xudt hién cao nhat. Trong khi d6 bo sita HF Méc Chau c6 6 kiéu
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gen/ 9 16 hop theo ly thuyét va kiéu gen AA LL c6 tin sé xuat hién cao nhit (38/70 cé thé).
Bén canh d6, bo sita thudn Tuyén Quang thu duoc 7 kiéu gen/9 té hop theo Iy thuyét va
kiéu gen AA LL va AA LV c6 tin sb xut hién cao nhit. Con bd duc chi c6 duy nhét 1
kiéu gen/ 9 t6 hop gen. Két hop cac két qua nghién ciru ciia Zhou (2005) va Lucy (1993)
cho thay bo mang kiéu gen AA LL c6 nang suét sita cao nhit. Trong khi do ty 1& kJeu gen
nay & mot sb quan thé bo cua chung ta la kha cao. Diéu nay phan anh tién b di truyén cia
chung ta trong cong tac chon giong bo sira.

KET LUAN VA PE NGHI

St dung enzym Mspl phan tich da hinh gen GH cho thay mirc dé da hinh giira cac giéng bo la
khac nhau. Bo HF Mdc Chau va Tuyén Quang kiéu gen AA chiém ty 1& cao nhit 78,57% va
63,33%, & bo sita lai kiéu gen AA va AB c6 ty 1é tuong tmg 14 41,94% va 48,38%, nhung bo
duc gidng chi ¢o kiéu gen AB.

Sir dung enzyme Alul phan tich da hinh gen GH cho thdy bo sita 6 ty I kidu gen LL rit cao
95,2% ¢ bo sta lai, 68,57% va 61,67% tuong Ung & bo sira HF thuan Méc Chau, Tuyén
Quang va ki€u gen LV thap nhat, trong khi d6 & bo duc giong chi c6 mét ki€u gen LV.

Phan tich da hinh gen GH ciia bo bang hai enzyme Mspl va Alul &3 phat hién duoc 6 kiéu gen
& bo sita lai, 6 kiéu gen & bo sita HF Mdc Chau, 7 kiéu gen bo sira thudn Tuyén Quang va mot
kiéu gen & bo duc gibng trén tdng sé 9 kiéu gen mong doi, trong do kiéu gen AA LL c6 tan sb
cao nhat & bo sfra lai va bd sira HF.
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