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SU LIEN QUAN GIUA KIEU GEN GROWTH HORMONE
VA PROLACTIN VOI KHA NANG SAN XUAT CUA BO SUA
Chung Anh Dung', H6 Qué Anh’, Nguyén Dac Thanh', Bui Anh Xuan',
Hoang Ngoc Minh!, Tran Phuong Déng?, Phan Hoang An’

TOM TAT

Kha ning san xudt ctia dan bo sia tai thanh phé H6 Chi Minh hién nay con thdp, méi dat 5.657 kg/con/365 ngay.
Dé cai thién khd ndng san xudt stia cia dan bo sia ¢ thanh phé H6 Chi Minh, cin phai dp dung cac tién bo ky thuét
mdi nhu cong nghé sinh hoc trong chon gidng. Nghién ctiu nay nhdm xdc dinh sy anh hudng ctia hai gen Growth
hormone (GH) va Prolactin (PRL) [én kha nang san xudt ctia bo stia. Két qua khao sat ning suit sita trung binh trén
100 bo stia trong 3 chu ky siia cho théy ki€u gen LV ctia gen GH tai vi tri ¢.2141C>G trén exon 5 (20,89 kg/con/ngay
s0 v6i 19,97 - 20,05 va 20,49 kg/con/ngay ctia ki€u gen V'V, LL va toan dan khao sat) va ki€u gen AA ctia gen PRL tai
vi tri ¢.8398G>A trén exon 4 (20,74 kg/con/ngay so vé6i 20,37 - 20,52 va 20,49 kg/con/ngay ctia kiéu gen GG, GA va
toan dan khao sat), cé xu huéng anh hudng tich cuc 1én kha ning san xuét stia. Can nghién ctiu thém trén cac dan

bo sita tai nong ho trude khi quyét dinh dua cic ki€u gen nay hé trg cong tac chon gidng bo sia.

T khoéa: Ki€u gen Growth hormone, ki€u gen Prolactin, kha ning san xudt stia, bo stia

1. DAT VAN PE

So v6i kha nédng san xudt siia cta giong bo lang
tring den Holstein Friesian (HF) & mét s6 nudc trén
thé gi¢i ndm 2016 cho thay hién ning suat stia ctiabo
stia tai thanh phé H6 Chi Minh (TP HCM) van con
kha thap chi méi dat 5.657 kg/con/365 ngay va du
phén dau dén 2020 1a 7.700 kg/con/365 ngay, ciing
van thdp hon so véi Uc 1a 7.500 kg/con/305ngay
(tuong duong 8.975 kg/con/365 ngay), trong khi
chin nudi bo stia & Uc chua dat mtc thAm canh
cao. Néu so v6i Hoa Ky hién nay, nang suét stia binh
quén 1a 11.617 kg/con/305 ngay, sé thiy d€ nang cao
ndng sudt siia ctia dan bo stia tai TP HCM can phai
lam nhiéu diéu hon ntia. Pac biét, trong cong tac
giéng, néu chi don thuin st dung tinh bo duc cé
ndng sudt stia cao (hon 11.000 kg/con/chu ky) dé
phdi gidng cho dan bo cdi hién c6, sé rat kho dé€ dudi
kip nang sudt stia binh quan cta dan bo stia HF trén
thé gidi, du la & nhiing nudc cd dan bo sita nang
sudt thip. Muc tiéu phat trién chan nudi bo sia tai
TP HCM dén nam 2020 la: (1) Duy tri dan bo stia
6n dinh ¢ mdc 100.000 con, trong d6 co cdu dan cai
sinh sdn chiém 60 - 70% va dan vt stia chiém 50%
tong dan; (2) Gidm nhanh quy mé chan nudi bo stia
nho (dudi 10 con/hd); (3) Tap trung cai thién chat
lugng gidng bo siia, tang cudng loai thai bo stia ndng
sudt kém, c6 van dé sinh san va bo da dé nhiéu lga.
Phéan d4u dén ndm 2020, kha nidng san xudt stia cua
dan bo dat cac chi tiéu: nang sudt stia binh quan dat
7.770 kg/con/ndm, san lugng stia hang hoa dat
360.000 tdn/ndm. Muc tiéu ctia nghién ctiu nay la
ung dung céng nghé sinh hoc trong chon giong,
cu thé la xac dinh anh hudng ctia kiéu gen Growth
hormone (GH) va Prolactin (PRL) lén kha nang san

xudt stia, d€ gidp nang cao ning sudt siia, cai thién
chat lugng giong bo stia, gop phén thuc hién dé an
“Nang cao chat lugng dan bo sita TP HCM giai doan
2016 - 2020

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu
100 con bo stia lai Ha Lan (Holstein Friesian-HF)

nuoi tai Trung tdm Giéng Cay trong, Vat nudi va
Thay san TP HCM.

2.2. Phuong phap nghién ciiu

2.2.1. Phuong phdp xdc dinh kiéu gen GH va kiéu
gen PRL

Kiéu gene GH va kiéu gen PRL dugc xac dinh
bang phuong phdp PCR-RFLP, thuc hién tai
phong Cong nghé Sinh hoc - Vién KHKT Nong
nghiép mién Nam. Kiéu gen GH xéc dinh theo
quy trinh cta Hartatik va cong tac vién (2015),
khuyéch dai doan DNA 211 bp ndm trén ving
exon 5 cta gen GH trén NST s6 19, v6i trinh ty
cap mdi 5- GCTGCTCCTGAGGGCCCTTCG-3;
5'- CAT GAC CCT CAG GTA CGT CTC CG -3.
Kiéu gen Prolactin xac dinh theo quy trinh cta
Mehmannavaz va cong tac vién (2009), khuyéch
dai doan DNA 294 bp ndm trén ving exon 4 cla
gen Prolactin nam trén NST s6 23, v6i cap moi cd
trinh ty 13 5'-CCAAATCCACTGAATTATGCTT-3;
5-ACAGAAATCACCTCTCTCATTCA-3. Trong do,
chu ky luan nhiét nhan gene: giai doan chuin bi
bién tinh & 94°C trong 3 phut (1 chu ki); giai doan
chinh: bién tinh & 94°C trong 20 gidy; mdi bat cap
¢ 62°C trong 20 gidy, kéo dai & 72°C trong 20 gidy
(30 chu ki); giai doan kéo dai cudi cung & 72°C trong

' Phong Nghién ctiu Cong nghé Sinh hoc - Vién Khoa hoc Ky thuat Nong nghiép mién Nam
2 Trung tam Giéng Cay trong, Vat nudi va Thiy san thanh ph6 H6 Chi Minh
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10 phut (1 chu ki). Sau d6, dung enzyme cit gici
han Alul d€ xac dinh kiéu gen GH qua da hinh tai
vi tri nucleotide ¢.2141C>G va enzyme cat gi6i han
Rsal dé xac dinh kiéu gen PRL qua da hinh tai vi tri
nucleotide c.8398G>A.
2.2.2. Thu thap va xi' ly sé liéu

Céc thong tin chung ctia bo me (s6 tai, ngay sinh,
sO ltia dé, ngay sinh bé hién) va cac thong tin san
xudt stia ctia bo stia (nang sudt siia hién tai, téng san
lugng stia, s6 ngay cho siia trong chu ky, nang suit
stia ctia chu ky stia 1, 2 va 3) do Trung tam Gidng
Cay trong, Vat nudi va Thiy san thu thap. Céc thong
tin vé chat lugng stia, bao gém: ham lugng chat kho
khong béo (SNF-Solids Non Fat), ty 1é béo siia, té
bao soma ldy tu két qua phén tich cua Trung tdm
Gidng va Cong ty stia Vinamilk khi thu mua stia.

Tan sudt xudt hién kiéu gen GH va PRL ctia quan
thé khao sat dugc tinh duya trén dinh luit Hardy -
Weinberg, kiém tra su phan bd tan suét kiéu gen
bang phép kiém tra chi binh phuong kiém dinh su
xac hop. Tan suit di hgp mong dgi He dugc tinh toan
theo cong thtic ctia Nei (1978). Hé s6 da hinh PIC
dugc tinh toan theo Botstein va cdng tac vién (1980).
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién ti thang 1 dén thang
12 ndm 2018 tai Trung tdm Giéng Cay trong, Vat
nuoi va Thiy san TP HCM - noi nuoéi dan bo siia lai
HF va cung cép s6 liéu kha nang san xudt stia ctia

dan bo.

I11. KET QUA VA THAO LUAN

3.1. Khao sat su lién quan giiia ki€u gen Growth
Hormone (GH) véi ndng suét sita cia dan bo siia
khao sat

3.1.1. Két quad phan tich xdc dinh kiéu gen Growth
Hormone (GH)

Két qua phan tich xac dinh kiéu gen GH/Alul
trén 100 bo stia khao sat dugc trinh bay qua hinh 1
va bang 1. Két qua cho thiy 49 bo mang kiéu gen
LL, 40 bd mang kiéu gen LV va 11 bo mang kiéu gen
VYV, tin suét xudt hién cdc kiéu gen LL-LV-VV lan
luot 12 0,49 - 0,40 va 0,11. TAn suat xudt hién kiéu
gen GH/Alul dang biéu hién can bang theo dinh luat
Hardy-Weinberg, khi x* . < x° ,(0,4223 < 3,84) cho
thdy quan thé bo khao sat dang c6 kiéu gen GH/Alul
& trang thai can bang, 6n dinh. Hé s6 di hgp mong
doi (He) 1 0,429 va tinh da hinh ctia gen GH tai SNP
€.2141C>G la 0,336. Nhu vay, tinh da hinh cua gen
GH tai vi tri ¢.2141C>G & mtic trung binh. So véi
mot s6 két qua phan tich kiéu gen va alen GH/Alul
tai vi tri ¢.2141C>G cua cac nghién ctiu khac, két qua
nay tuong tu véi két qua ctia Dybus (2002), Kovacs
va cong tac vién (2006), Mohammadabadi va cong
tac vién (2010). Duy chi khac vé6i két qua ctia Dario
va cong tac vién (2008) vi tac gia nay phén tich trén
giong bo siia khac 1a bo Jersey.

Bang 1. Tan sudt ki€u gen Growth hormone va tin sut alen trén dan bo khao sat

. S6 bo Kiéu gen GH/Alul Allele GH/Alul X He PIC
Gidng khao sat
LL LV \AY% L A% 3,84
Bo HF n 49 40 11 0,429 0,336
Tan sudt quan sat 100 0,49 0,40 0,11 0,690 0,310
Tan sudt ky vong 100 0,48 0,43 0,10 0,4223

1 2 3 4 “586 L0748

300 bp
211 bp

160bp

200 bp

100 bp
S1lbp

25 bp

Két qua dién di xéc dinh kitu gen GH/Alu] tai vi i . 2141C>G
Giéng 1-4: LV; Giéng 5-6: VV; Giéng 7-8: LL; LD: Ladder 25 bp

Hinh 1. Két qua dién di xdc dinh kiéu gen GH/Alul
tai vi tri ¢.2141C>G
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3.1.2. Sy lién quan kiéu gen GH véi sdn xudt siia
Kha néng san xuét sia trung binh trong 3 chu ky
stia ctia 3 nhom bo véi kiéu gen GH/Alul khac nhau,
cho thdy: Nang sudt stia trung binh toan chu ky
(kg/con/ngay) 1an lugtla 20,89 > 20,05 > 19,97 tuong
ung v6i cac nhom bo cé ki€u gen LV > LL > VV. Tuy
nhién, cac sai khdc nay khong c6 y nghia thong ké
v6i P > 0,05, diéu nay c6 thé do s6 lugng mau khéo
sat chua nhiéu. Vivay, c6 thé n6i nhom bo mang kiéu
gen LV c6 xu hudng san xudt stia cao hon hai nhom
bo con lai. NSSTB qua tling ltia dé (kg/con/ngay),
tu ltia 1 dén lda 3, cho thidy nhém bo ¢ kiéu gen LV
¢6 NSSTB lan luot 1a 21,12 - 21,18 - 20,07 cao hon
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hai nhém bo mang kiéu gen LL 20,74 - 18,85 - 20,06
va nhom bo mang kiéu gen VV 20,87 - 20,3 - 16,99.
Chi sai khdc cé y nghia thong ké trén NSSTB lta 2
gitia kiéu gen LL va LV (18,85 kg/con/ngay so véi
21,18 kg/con/ngay). Két qua nay pht hgp véi cong
bd ctia Kovacs va cong tac vién (2006) thdy nhom

bo mang kiéu gen GH/AIul 1a LV ¢6 t6ng san lugng
stia 305 ngay cao hon hai nhém bo mang kiéu gen
VV va LL l4n lugt 1a 10.334 > 10.135 > 10.003 kg/
con/CK. Tuy nhién su sai khac nay cling khéng cé y
nghia thong ke.

Bang 2. Lién quan gitia kiéu gen GH/AIul (c.2141C>G) v6i kha nang san xudt stia

Ki€ugen Sdliéu  Liadé NS,STB NS,STB NS,STB NSS,T B | Sanlugng sita Thf‘ji gj an
GH th(‘ing.ké B Ldal Lta 2 Lta 3 3 lia TB 3 lia ‘ vit §Ua
(kg/con/ngay) (kg/con/chu ky) (ngay)
Xtb 1,90 20,74° 18,85¢ 20,06° 20,05° 6839,67 358,29
LL SD 1,34 3,08 3,38 3,16 3,21 1951,17 74,22
n 49 21 12 8 41 44 42
Xtb 3,00 21,122 21,18° 20,072 20,89° 8460,91 413,58
LV SD 1,48 4,43 4,43 4,24 4,35 2597,00 121,85
n 40 32 25 18 75 76 76
Xtb 3,09 20,872 20,33 16,99 19,97¢ 8759,66 447,14
V'A% SD 1,70 3,96 3,76 3,28 3,89 2810,71 130,44
n 11 10 8 4 22 22 22
Xtb 2,47 20,95 20,41 19,66 20,49 8004,84 402,26
Toan dan SD 1,53 3,90 4,10 3,90 3,97 2559,24 114,80
n 100 63 45 30 138 142 140

Ghi chii: NSSTB: ndng sudt sita trung binh (kg/con/ngay); TB: trung binh. Cdc gid tri trung binh mang chit khdc
nhau trong cung mot cot biéu thi sai khdc cé y nghia thong ké (P < 0,05).

3.2. Sulién quan giiia kiéu gen Prolactin (PRL) véi
nang suit siia ciia dan bo

3.2.1. Két qud phan tich kiéu gen Prolactin (PRL)

Két quéa phén tich xac dinh kiéu gen PRL/Rsal trén
bo 100 khao sat dugc trinh bay & hinh 2 va bang 3.
Két qua cho thdy 43 bo mang kiéu gen GG, 45 bo
mang kiéu gen GA va 11 bd mang kiéu gen AA, tin
sudt xudt hién cac kiéu gen GG-GA-AA lan lugt
la 0,43 - 0,45 va 0,12. Tan suét xuét hién kiéu gen
PRL/Rsal dang phan bd can bang theo dinh luét
Hardy - Weinberg, khi x* .. < x’..(0,0019 < 3,84) cho
thdy quan thé bo khdo sat dang c6 kiéu gen PRL/Rsal
& trang thai can bang, 6n dinh. Hé s6 di hgp mong
doi (He) la 0,4520 va tinh da hinh ctia gen PRL tai
SNP ¢.8398G>A 12 0,3498. Nhu vay tinh da hinh cua
gen PRL tai vi tri ¢.8398 G>A & mtic trung binh. Nhu
vay, gan gidng voi cac cong bo trude diy ctia Brym
va cdng tac vién (2005), Mehmannavaz va cong tac
vién (2009), Lu va cong tac vién (2010), Boleckova
va cong tac vién (2012), Dong va cdng tac vién
(2013). Két qua nay cho théy kiéu gen GG va GA

déu xudt hién v4i tin sudt gdn bing nhau va tin suit
xuat hién alen A d6t bién la khd cao & mtic 0,345 va
tinh da hinh ctia gen PRL tai vi tri ¢.8398G>A la &
muc trung binh. Trong khi d6, & c4 quin thé bo khao
sat néu trén, tin suat xuat hién cic alen dot bién kha
thap chi dao dong trong khoang 0,069 - 0,120 nén
tinh ctia gen PRL da hinh tai vi tri nay la thap tu
0,1203 - 0,1888.

500 bp

294 bp
162 bp
132bp

300 bp
200 bp

100 bp

I 115G
|

Két qua dién di xac dinh kidu gen PRL/Rsal taivi tri c.8398G>A
Giéng 1-3: GG; Giéng 4-7: GA; Giéng 8-9: AA: LD: Ladder 25 bp;

Hinh 2. Két qua dién di xdc dinh kiéu gen PRL/Rsal
tai vi tri ¢.8398G>A
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Bang 3. Tan suit kiéu gen va alen Prolactin trén dan bo khdo sét

Kiéu gen Allele )
x S6 bo X
Giong . PRL/Rsal PRL/Rsal He PIC
khao sat
GG GA AA G A 3,84

Bo HF n 43 45 12 0,4520 | 0,3498
T4n sudt quan sat 100 0,43 0,45 0,12 0,655 0,345
Tan suét ky vong 100 0,43 0,45 0,12 0,0019

3.2.2. Su lién quan giiia kiéu gen Prolactin vdi khd
ndng sdn xudt sita bo

Két qua bang 4 cho thdy: Xét kha nang san xuat
stia trung binh trong 3 chu ky stia ctia 3 nhém bo véi
kiéu gen PRL/Rsal khéc nhau, cho thdy: nidng suit
stia trung binh toan chu ky (kg/con/ngay) lan luot 1a
20,74 > 20,52 > 20,37 tuong ting v4i cac nhém bo cd
kiéu gen AA > GA > GG. Tuy nhién, céc sai khac nay
khong c6 y nghia thong ké v6i P > 0,05; diéu nay ¢
thé do s6 lugng mau khao st chua nhiéu. Vi vay, cd
thé n6i nhém bo mang ki€u gen AA ¢6 xu hudng san
xudt sita cao hon hai nhém bo con lai. NSSTB qua
tung lta dé (kg/con/ngay), tu lta 1 dén lda 3, cho
thdy nhom bo c6 kiéu gen AA c6 NSSTB lan lugt

la 21,56 - 21,09 - 18,76 cao hon hai nhém bo mang
kiéu gen GG 20,68 - 20,36 - 19,61 va nhdm bo mang
kiéu gen GA 21,00 - 20,21 - 19,99. Nhin chung, bo
mang kiéu gen PRL/Rsal 1a AA (dot bién trén ca
2 alen) c6 xu hudng san xudt stia cao hon hai nhém
bo con lai, va do tdn sudt xudt hién alen A trong quin
thé khao sat kha cao so v6i cac cong bo khac, nén
¢6 nhiéu co hoi d€ nang cao kha nang san xuét stia
ctua dan bo, néu dp dung kiéu gen nay trong chon
giéng bo stia hién nay. Két qua nay cting phu hgp véi
mot s6 cong bo trude day ctiia Brym va cong tac vién
(2005), Dong va cdng tac vién (2013) Boleckova va
cong tac vién (2012).

Bang 4. Lién quan gitia kiéu gen PRL/Rsal (c.8398G>A) v6i kha ning san xudt stia

Kiéugen  S6licu Lia dé NS,STB NS’STB NS,STB NSS:I‘B San luqng siia Th:‘ii g~1an
GH thé(ng. e B Lual Lita2 Lda3 3 lva TB 3 lia vit siia
(Kg/con/ngay) Kg/con/chuky  Ngay
GG Xtb 2,23 20,68* 20,36 19,61 20,372 8050,87 418,07
SD 1,36 4,38 4,70 2,91 4,21 2878,05 121,53
n 43 25 18 10 53 56 54
GA Xtb 2,56 21,00° 20,21° 19,99 ¢ 20,52 7982,75 392,00
SD 1,59 3,74 4,12 4,40 3,98 2399,08 104,91
n 45 29 20 15 64 65 65
AA Xtb 3,00 21,56 21,09* 18,76 * 20,74 7950,48 393,38
SD 1,86 3,22 2,51 4,67 3,42 2228,99 127,06
n 12 9 7 5 21 21 21
Toan dan Xtb 2,47 20,95 20,41 19,66 20,49 8057,78 402,26
SD 1,53 3,90 4,10 3,90 3,97 2489,11 114,80
n 100 63 45 30 138 141 140

Ghi chii: NSSTB: ndng sudt sita trung binh (kg/con/ngay); TB: trung binh. Cdc gid tri trung binh mang chit khdc
nhau trong cung mot cot biéu thi sai khdc cé y nghia thong ké (P < 0,05).

IV. KET LUAN VA DE NGHI

4.1. Két luan

Két qua khao sat budc dau cho thédy kiéu gen LV
cua gen GH/Alul (c.2141C>G) va kiéu gen AA clia
gen PRL/Rsal (c.8398G>A) c6 xu hudng anh hudng
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tich cuc 1én kha nang san xudt stia cia bo HF nuoi
tai khu vuc thanh phé H6 Chi Minh.
4.2. bé nghi

Tiép tuc khdo sit sy anh hudng cua hai kiéu
gen nay trén cac dan bo nudi tai cdc trang trai bo
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stia khdc ¢ thanh ph6 H6 Chi Minh, d€ tang do tin
cay va lam co s dua cac kiéu gen nay vao phuc vu
chuong trinh chon giéng bo siia ctia thanh phé Ho
Chi Minh.
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Relationship between growth hormone, prolactin genotypes
with milk production of dairy cows
Chung Anh Dung, Ho Que Anh, Nguyen Dac Thanh, Bui Anh Xuan,

Abstract

Hoang Ngoc Minh, Tran Phuong Dong, Phan Hoang An

Milk production of dairy cattle in Ho Chi Minh city is still being low with 5,657 kg/head/365 days. In order to reach
the average of milk yield 7,700 kg/head/365 days (2020) and reach the average of milk yield of dairy cattle in the
developed countries, some new techniques should be applied more in animal breeding, such as genotype assisted
selection (GAS). The aim of study is to find out relationship between Growth hormone (GH) genotypes, Prolactin
(PRL) genotypes with milk production in three lactations of 100 Holstein Friesian (HF) crossbreeding cows. Initial
results showed that LV genotype of GH/Alul at SNP ¢.2141C>G (20.89 kg/head/day in comparison with 19.97 - 20.05
and 20.49 kg/head/day of VV genotype, LL genotype and whole observed herd, respectively) and AA genotype of
PRL/Rsal at SNP ¢.8398G>A (20.74 kg/head/day in comparison with 20.37 - 20.52 and 20.49 kg/head/day of GG
genotype, GA genotype and whole observed herd, respectively) affected with positive tendency on milk production
of HF cow in HCMC. The study should be expanded to more dairy farms in HCMC for higher reliability before
applying to breeding program of dairy cattle in HCMC.

Keywords: GH genotype, Prolactin genotype, milk production, dairy cow
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