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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 Mspl 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 Mspl
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 Mspl
digestion (AA) and Alul 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 DPE

Hién nay, chan nudi bo dé 1iy sita dang 1a mot nghe rat pho blen va duoc tién hanh trén nhiéu
tinh thanh trong ca nude. Chon loc ra bd ¢6 tiém nang di truyén cho ning suat va chat lugng
sira cao dé ning cao hiéu qua chian nuoi bo sira 14 thiét thue. Véi sy phat trién nhanh cua cac
nganh khoa hoc ddc biét 1a cong ngh¢ sinh hoc, cho phép ching ta c6 thé nghién clru sdu dén
muc d phén tu, danh gia dugc tiém nang di truyén cac gen cua vat nudi. Gan day, nhidu gen
c6 tiém ndng da dwoc phat hién c6 dnh hudng téi cac qua trinh sinh Iy va tinh trang sin Xuét.
Mot trong s6 cac gen da chon dé tién hanh nghién ctru 1a gen hormon sinh truéng (GH) & bo.

Nhiéu nha khoa hoc trén thé gidi ¢4 tién hanh nghién ctru vé da hinh gen GH ¢ b0, cho thiy
gen ndy c6 anh huong dén nhidu tinh trang san xuét, trong d6 co ning suat sira. Andrzej
Dybus (2002) d4 tién hanh nghién ctru da hinh gen hormon sinh trudng ciia bo lang tring den
ctia Ba Lan, cho thiy da hinh gen ¢4 anh hudng t6i cac tinh trang san xuat sira ctia bo. Zhou
va cs (2005), nghién ciru gen GH ¢ bo Holstein Béc Kinh ciing nhan thiy da hinh gen c6 lién
quan Voi cdc tinh trang san xuét sita. Lucy (1993) va Yao (1996) da phét hién hai diém da
hinh ndm trong exon 5 ctia gen GH ¢6 anh hudng tdi tinh trang san xuét sira.

Tur nhitng két qua thu dugc cia cac nhd nghién ciu, véi myc dich déanh gia mic do da hinh
gen GH ctia mét s6 giong bo sira & Viét Nam, chung t6i da tién hanh thuc hién dé tai: Phan
tich tinh da hinh gen hormon sinh truong ciia mét so giong b0 nubi ¢ Viét nam.

Nham xac dinh da hinh ADN va x4c dinh kiéu gen cho ting ca thé.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vat liéu nghién ciru
Déi twong va dia diém nghién civu: tong s6 206 con bd gom:
14 bd duc gibng nudi ¢ trung tdm tinh d6ng lanh Moncada
62 bo sira lai nudi & Trung tAm nghién ciru BO va dong cé Ba Vi
70 bo sita thuan nuéi & 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 bo lay khoang 0,5ml va duoc chong dong bang dung dich EDTA 0,5 M
theo ty 1¢ 1 EDTA: 20 mau.

Tinh sach ADN: M&i mau mau da chong dong lay 200 pl tach ADN theo kit cia Hang
Fermentas.

Nhén ADN dic hiéu (phin ing PCR)
Sir dung cip moi ky hiéu 1a GH1 dé nhan ving intron 3 caa gen GH c6 trinh ty nhu sau:
5’-CCCACGGGCAAGAATGAGGC-3’ Xubi
5’-TGAGGAACTGCAGGGGCCCA-3’ Nguoc

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

Str dung cip moi ky hiéu 1a GH2 dé nhan viing exon 5 ciia gen GH ¢6 trinh ty nhu sau:
5’-GCTGCTCCTGAGGGCCCTTCG-3* Xuobi
5’-GCGGCGGCACTTCATGACCCT-3" Nguoc

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

Sdn phiam PCR dwgc cit bang enzym gidi han
San pham PCR tir cap moi GHI duogc cit boi enzym Mspl
San pham PCR tir cap moi GH2 duoc cit bai enzym Alul
Dién di trén gel agarose : nhim xac dinh céac chi tiéu sau

Xéc dinh da hinh ADN: San pham PCR tir cip moi GH1, GH2 duoc cit bang Enzym , d 1on
cac doan ADN duoc xac dinh bang phuong phap dién di trén thach agarose 2% va 2,5%, véi
dién thé 65v trong 60 pht trén hé dém TBE 1X, nhuém bang ethidium bromide. Cac bang
dién di dugc so ddi chiing véi cac thang ADN chuén.

Xac dinh kiéu gen cho timg cé thé dya vao két qua dién di.
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KET QUA VA THAO LUAN
Két qua nhian ADN dic hiéu
San pham PCR nhan 18n tir hai cip mdéi GH1, GH2 c6 kich thuée twong tng 1a 329 bp, 223 bp
phi hop vé6i két qua ciia Zhou (2005) va Mattos (2004). Két qua duoc trinh bay & Hinh 1.
M 1 2 3 4 5 6 7

335bp —
210 bp

Hinh 1: San phim PCR duoc nhan 1én tir cac cap mdi
M: Marker 5; 1, 2, 3: PCR méi GHI; 4, 5, 6, 7 : PCR mdi GH2

Qua hinh 1 cho théy san pham PCR nhan 1én tir cip moi GHI va GH2 cua bo sira lai, bo HF
thuan va bo dyc gidng nuéi & Viét Nam so voi tai liéu d cong bd, khong chi phu hop vé kich
thudc ciia doan ADN, ma con phan anh tinh dic hiéu cua hai cap moi. Két qua nay cho thiy
c4c san pham PCR hoan toan thich hop dé phan tich mirc do da hinh gen GH.

Tinh da hinh gen GH
Phén tich da hinh gen GH bang MspI

San phiam PCR tir cap moi GHI khi cat bang Mspl s& thu duge 3 kiéu gen tuong tng nhu sau:
AA khi chay dién di thu dugc 2 bang c6 kich thudc 1a 224 bp va 105 bp, AB thu dugc 3 bang
c6 kich thude 1a 329 bp, 224 bp va 105 bp va BB thu duoc 1 bang 329 bp. Két qua cat san
phdm PCR tir cip mdi GH1 dugc thé hién & Hinh 2.

1 2 3 4 5 6 7 M

Hinh 2: Sén pham PCR tir cgp mdi GHI cit bang Mspl )
M: Marker 11; 1:San pham PCR ; 2: Kiéu gen BB; 3,4,6: Kiéu gen AA; 5,7: Kiéu gen AB
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Sau khi sir dung enzym Mspl cit san pham PCR tr cap moi GHI ctia 206 b, ching tdi thiy
murc d6 da hinh c6 su khac nhau gitra cac giong bo. Két qua dugc trinh bay ¢ Bang 1.

Bang 1: Céac kiéu gen GH dugc nhan 18n bang cip moi GHI cua bo

£ A n Ty 18 kiéu Ty 18 kiéu gen | Ty 18 kiéu gen
Doi tugng bo (cathd) | gen AA (%) AB (%) BB (%)
B0 sira lai ] 62 41,94 48,38 9,68
B0 sita thuan Moc Chau 70 78,57 20,00 1,43
B0 stra thuan Tuyén Quang 60 63,33 31,67 5,00
B0 duc giong 14 0 100 0

Qua bang 1 cho thay, trong dan bo sita lai nudi & trung tim nghién ctiru bo va dong c6 Ba vi ¢6
tan s6 kiéu gen dong hop AA chiém ty 1& kha cao 41,94%, kiéu gen AB chiém ty 1¢ cao nhét
48,38% va thap nhat 1a kiéu gen BB chiém ty 1¢ 9,68%. Trong khi d6, bo sita HF thuan nuoi ¢
Moc Chau va Tuyén Quang c6 kiéu gen AA ciing chiém ty 1 cao nhét 78,57% va 63,33% va
thap nhét ciing |1a 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 Mspl dé phan tich doan gen nhan 1&n tir cip moi
GH1 trén dan bo Holstein Bic Kinh cho thiy kiéu gen AA, AB va BB ¢0 tan s6 tuong tng 1a
0,77; 0,21 va 0,02. T4c gia cho biét bdo HF mang kiéu gen AA c6 ning suét sira cao hon so véi
c4c ca thé co kiéu gen AB va BB trong ca 3 chu ky I, 11 va l1l.

Qua két qua ban dau trén cho thiy, bo duc gidng mang kiéu gen AB 13 100%, nén & dan bo lai
kiéu gen AB chiém ty 1¢ cao nhat. So v&i bd HF ciia Bic Kinh, dan bo sita thuan nudi ¢ Tuyén
Quang va dan bo lai cia ching ta c6 ty 1¢ kiéu gen BB khé cao, nhung ty 18 kiéu gen BB trong
dan bd HF Moc Chau lai kha thip chi chiém 1,43%. Trong dan bo thuan HF tuy sé n chua lon
nhung kha nang dan bo sita HF nudi tai Moc Chau va Tuyén Quang dd dugc chon loc twong
dbi tot, nén tan sb kiéu gen AA chiém ty 1é cao nhat. Dé danh gia mirc d6 anh huong cua kiéu
gen AA t6i ning suit sira ctia bO can tiép tuc phan tich s6 lugng mau nhiéu hon va thu thap
ning sudt sita cua timg ca thé dé tim méi lién quan cua kiéu gen vdi tinh trang nay.

Phén tich da hinh gen GH béng Alul

Cit san pham PCR tir cap mdi GH2 bang Alul thu duoc ba kiéu gen tuong ng nhu sau: LL
khi chay dién di thu duoc 2 bang c6 kich thudc 1a 171 bp va 52 bp, LV thu dugc 3 bang co
kich thudce 1a 223 bp, 171 bp va 52 bp va VV thu dugc 1 bang 1a 223 bp.

1 2 3 4 5 6 7 M

‘i-&&]lﬁ_"“'ﬂl"" .

Hinh 3: San phﬁm PCR tir cip mdi GH2 cét bang Alul
M: Marker 11; 1: San pham PCR ; 2,3,4,6,7: Kiéu gen LL; 5: Kiéu gen VV
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Két qua chay dién di cét san pham PCR tir cip mdi GH2 bang A]ul dugc thé hién & Hinh 3.
Hinh 3 cho thay, cac kiéu gen thu dugc sau khi sir dung enzym cat gi¢i han Alul phén tich da

hinh trong doan gen nhan 1én tir cip moi GH2 trén tong s6 206 con bo trinh bay ¢ Bang 2.

Bang 2: Céc kiéu gen GH dugc nhan 18n bang cip moi GH2 cua bo

£ X n (ca Tylé kiéu gen | Ty lé kiéu gen | Ty 1€ kiéu gen
Doi twong bo th(é) L %) YV ) "W).
Bo sita lai 62 95,2 3,2 1,6
B0 sita thudn Moc Chau 70 68,57 28,57 2,86
B0 sira thuan Tuyén Quang 60 61,67 35,0 3,33
B0 duc gidng 14 0 100 0

Qua bang 2 cho thiy b0 sira lai va bo sita HF thuan Moc Chau, Tuyén Quang c6 kiéu gen LL
tuong tng 1a 95,2%; 68,57% va 61,67%. Kiéu gen VV ¢ ca hai giong b0 cua ba quan thé
tuong tng 1a 1,6%; 2,86% va 3,33%. Nhung bo duc giéng cling chi duy nhat c6 mot kiéu gen
LV. Andrzej Dybus (2002) cho biét bd den-tring Ba lan c6 kiéu gen LL chiém ty 18 cao nhit
65,3% va thap nhét 1a kiéu gen VV 2,3%. Tac gia cho biét bd mang kiéu gen LL cho ning
Suit sira cao hon so véi kiéu gen LV va VV. Theo Lucy (1993) bo Holstein-Friesian mang
Kiéu gen LL c6 ning suat sita cao hon bo ¢6 kiéu gen LV.

Qua két qua phan tich da hinh gen GH cuia dan bo sita lai va bo sita thuan HF cho thay bo duc
glong chi c6 mot kiéu gen di hop tu, nhung b0 sita c6 kiéu gen dong h(yp LL kha cao ¢ ca hai
gidng, didu nay cho thay kha ning kiéu gen nay 6 anh huong dén kiéu hinh cia b0 sira, nén
su chon loc theo kiéu hinh dé c6 bo cho ning suét sita cao cua chung ta da anh huong dén tan
s6 kiéu gen cua ca dan, dan dén cac kiéu gen cho ning suét sira cao d4 chiém ty 1& cao nhat.

Cac kiéu gen GH ciia b0

Nhu vdy vé mat 1y thuyét khi sir dung cac enzym Mspl va Alul dé cit cac san pham PCR tir
cap mdi GHI, GH2 tuong trng cua gen GH t6i da s& thu dugc 9 kiéu gen khac nhau. Nhung
trong thuc té khi phan tich trén 62 bo sita lai, 130 bo sira HF va 14 bo duc glong ching t61 thu
duogc 7 kiéu gen. S6 ca thé mang céc kiéu gen ndy ciing khac nhau & cac giéng. Két qua dugc
trinh bay & Bang 3.

Bang 3: Phan b6 cac kiéu gen GH ciia bo

. BO sita lai BO sira thuan Bo %ﬁa thuan | BO dgc gjéng
Cac kiéu gen (ca thé) Moc Chéu Tuyén Quang (cathe)
(ca the) (ca the)

GH1 GH2

BB LL 6 1 3

AA VvV 2 1

AA LL 24 38 18

AA LV 2 15 19

AB VvV 1 1

AB LL 25 9 16

AB LV 4 5) 2 14
Tong sb ca thé 62 70 60 14

Qua bang 3 cho theiy, b0 sita lai ¢6 6 kiéu gen/9 t6 hop theo 1y thuyét trong d6 kiéu gen AA
LL va AB LL c6 tan s6 xuat hién cao nhat. Trong khi d6 b0 stra HF M¢c Chau co6 6 kiéu
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gen/ 9 t6 hop theo 1y thuyet va kiéu gen AA LL c6 tan s xuat hién cao nhét (38/70 ca the)
Bén canh d6, bo sita thuan Tuyen Quang thu dugc 7 kiéu gen/9 t6 hop theo Iy thuyet va
kiéu gen AA LL va AA LV ¢6 tan sé xuat hién cao nhit. Con bd duc chi ¢6 duy nhat 1
kiéu gen/ 9 t6 hop gen. Két hop cac két qua nghién ctru ctia Zhou (2005) va Lucy (1993)
cho thdy bo mang kiéu gen AA LL c6 ning suat sita cao nhét. Trong khi d6 ty 1¢ kiéu gen
nay & maot s6 quan thé bo ciia chiing ta 14 kha cao. Didu ndy phan anh tién bo di truyén cua
chiing ta trong cong tac chon gidng bo sira.

KET LUAN VA PE NGHI

Str dung enzym Mspl phén tich da hinh gen GH cho thdy mirc d6 da hinh giira cac gidng bo la
khéc nhau. BO HF Moc Chau va Tuyén Quang kiéu gen AA chiém ty 1é cao nhat 78,57% va
63,33%, & bo sira lai kiéu gen AA va AB ¢ ty 18 tuong tng 13 41,94% va 48,38%, nhung bo
duc giéng chi c6 kiéu gen AB.

Str dung enzyme Alul phan tich da hinh gen GH cho thay bo sira c6 ty 1é kiéu gen LL rit cao
95,2% & b(‘)qsfra lai, 68,57% va 61,67% tuong ng & bc:) stra HF thuan MC)C Chau, Tuyén
Quang va kiéu gen LV thap nhat, trong khi d6 ¢ b0 duc giong chi c6 mdt kiéu gen LV.

Phan tich da hinh gen GH cta bo bang hai enzyme Mspl va Alul da phat hién dugc 6 kiéu gen
& b0 sira lai, 6 kiéu gen & b sita HF Mgc Chau, 7 kiéu gen b0 sita thuan Tuyén Quang va mot
kiéu gen & b duc giéng trén tong s6 9 kiéu gen mong doi, trong d6 kiéu gen AA LL c6 tan sb
cao nhat & bo sira lai va bo sita HF.
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