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TOM TAT

PIT-1 1a mot yéu té phién ma cla tuyén yén & dong vat va co vai trd kiém soat sy phat trién binh thuwong cla 3
loai t& bao thuy trwdc tuyén yén cling nhw mirc do bidu hién cia cac hormone do cac té bao nay tiét ra. Nghién ctru
nay tién hanh phan tich da hinh di truy&n 2 d6t bién diém (SNPs) gen PIT-1 va danh gia méi twong quan di truyén
githa cac da hinh nay véi tinh trang san lwong stra ciia gidng bo Holstein Friesian. Ky thuat PCR-RFLP st dung
enzyme cét Tagl va Hinfl d& phan tich hai SNPs thuéc exon E2 va E6. K&t qua phan tich trén 53 ca thé bo cai
Holstein dang khai thac stra cho thay tn sé xuét hién kiéu gen AA/AB va BB cua PIT-1E2 Ian lwot 14 45,3; 28,3 va
26,4%, trong khi d6, tAn sé xuét hién kiéu gen TT, TG va GG cla PIT-1E6 1an lwot 1a 7,5; 18,9 va 73,6%. Phan mém
Minitab dwoc st dung trong phan tich twong quan di truyén kiéu gen — kiéu hinh. Két qua boc 16 twong quan gitra
cac kiéu gen PIT-1E2 véi tinh trang ndng suét stva (P=0,037 va p=0,28), véi tinh trang sb ngay vat stva (P=0,015 va
r=0,306) va x si khac biét v& tinh trang ndng suét stra gitra cac kiéu gen clia PIT-1E6 & khong ¢d y nghta thdng ké
(P>0,05). B& mang kiéu gen AA cho nang suét sira cao hon so vé&i bo mang kiéu gen AB va BB. Két qua nghién ciru
cho thay tiém nang st dung da hinh PIT-1E2 trong hd tre chon gidng bo stva ndng suét siva cao.

Tu khéa: Twong quan di truyén, Bo Holstein Friesian, nang suét sira, PIT-1 gene, sb ngay cho sira.

Genetic Association between Single Nucleotide Polymorphisms
of PIT-1 Gene and Milk Production in Holstein Friesian Cows

ABSTRACT

PIT-1, a regulatory transcription factor, plays a role in pituitary cell differentiation and proliferation and
expression level of hormones in the anterior pituitary gland. The objective of present study was to identify the single
nucleotide polymorphisms of PIT-1 gene and their association with milk yield in Holstein Friesian (HF) cows. Milk
yield was recorded for the whole lactation period. PCR-RFLP technique was applied for genotyping of two SNPs
belonging to exon 2 (E2) and exon 6 (E6) with restriction enzymes Tagl and Hinfl. The analysis of 53 Holstein milking
cows showed that genotypic frequencies of AA, AB and BB of PIT-1E2 were 45.3, 28.3 and 26.4%, respectively. For
the PIT-1E6, the highest frequency of GG genotype (73.6%), the lowest frequency of genotype TT (7.5%) and TG
genotype (18.9%) were found. Minitab software was used to analyze genotype - phenotype association. The result
revealed that theere exists positive association between locus PIT-1E2 with milk yield (P= 0.037 and p = 0.28) and
number of milking day (P=0.015 and r= 0.306), whereas, no association of PIT-1E6 was found (P>0.05). Cows with
AA genotype yielded more milk than those with BB and AB genotypes. These finding showed the potential use of AA
genotype of PIT-1E2 in assisting breeding for increased milk production of Holstein Friesian cows.

Keywords: Genetic correlation, Holstein cows, milk yield, Lactation length, PIT-1 gene.

1. DAT VAN DE Nam c6 khoang 166.989 con, tdng san lugng siia

Theo théng ké ctia bd Nong nghiép va Phat tuci nguyén liéu dat khoang 381.740 tan, ting
trién Néng thén, hién nay, s6 lugng bo siia Viét khoang 10,5% so v6i ndm 2011, dap tng khodng
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22% tong lugng siia tiéu dung cho ca nuée (Tong
Xuan Chinh, 2012). Giéng bo stia nudid Viét
Nam hién nay cht yé&u 1a bd lai Holstein Frisian
(HF) c¢6 ty mau HF tir 50-97,5%. Dan bo sitia Ha
Lan nhap vao Viét Nam tap trung 6 cao nguyén
Méc Chau (Son La) va Diic Trong (LAm Déng) 1a
2 dia phuong c6 nhiéu 1gi thé cho phat trién
chin nuéi bo siia. Dé dap tng nhu cau st dung
stia va cdc san phim sfia ngay cang ting cla
nguoi dan, chinh phtu da gianh nhiing vu tién
dang ké cho céc du an nhap tinh va giong bo sita
cao san lam nguén lai tao dan bd sfia trong
nude. Vi vay, dé dam bao chat lugng dan bo sita,
cong tac quan 1y, tuyén chon va lai tao giéng bo
sita 12 mét trong nhiing vdn dé rat cin thiét.
Cac phuong phép chon giéng truyén thong dua
trén chon loc kiéu hinh da thu duge nhiéu thanh
tuu dang ké. Tuy nhién, phuong phap nay lai
han ché& d6i v6i mot sd tinh trang khé xac dinh
kiéu hinh (khang bénh) hoic chi biéu hién & giai
doan trudng thanh (sinh san, tiét sita). Ung
dung di truyén phan ti xac dinh cic gen va cac
vung nhiém sic thé (NST) chia cac locus gen
lién két, anh hudéng dén cac tinh trang kinh té&
nham hd trg chon loc da khic phuc duge cac trd
ngai trén.

G bo, PIT-1 (danh phéap chinh thiec:
POU1F1) dinh vi trén NST 1, bao gbm 6 exon va
5 intron, ma héa cho mdt chdéi polypeptit chiia
291 axit amin (33 kD). Vi tri nay tao ra mot
nhém gen lién két bao gém: TGLA49-RM95-
Pit1-TGLA57 (Moody et al., 1995). Protein PIT-
Ic6 vai trd trong viee kiém soat su phat trién
binh thudng cta 3 loai t& bao thuy truéc tuyén
yén: lactotrop, somatotrop va thyrotroph; ciing
nhu mutc do biéu hién cta cac hormone thiy
truée tuyén yén: PRL, GH (Nelson et al., 1988;
Mangalam et al., 1989) va TSH-B (Simmons et
al., 1990; Steinfelder et al., 1991). Qua trinh
téng hop protein PIT-1 bi tic ché s& lam giam
dang ké su biéu hién cta GH, PRL (McCormick
et al., 1990), lam gidm su gia téng s6 lugng cac
t& bao somatotrop va lactotrop (Castrillo et al.,
1991). Gen PIT-1 dudc x4c dinh 1a c6 anh hudng
dén trong luong co thé, téc d0 tang trudng
(Renaville et al., 1997a; Carrijo et al., 2008) va
tinh trang san xuat stia d bd (Renaville et al.,
1997b; De Mattos et al., 2004).
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Trong ciu trdc cta protein PIT-1 cé hai
viung ciu tric dic trung kha quan trong la
POU-homeo (CDD: 28970) va POU-
specific(CDD: 197673), chiing c6 vai tro chu yéu
trong viéc gitp phan ti protein PIT-1 lién két
v6i gen GH va PRL va thiic ddy su ting cudng
su tong hop hormone GH va PRL. Mot phan cua
POU-homeo dugc ma héa bdi cac nucleotit trén
exon 6. Vi vay, trén thé gi6i c6 nhiéu nghién ctiu
danh gia tuong quan da hinh gen PIT-1E6 véi
tinh trang néng suit, chat luong stia (Renaville
et al.,, 1997, Dybus et al.,, 2004, Edris et al.,
2009; Doosti et al., 2011). Pa hinh di truyén
exon 6 cua PIT-1 (PIT-1E6) trén bo da dugc
nghién ctiu bang k§ thuat PCR-RFLP (Woollard
et al., 1994), d6 1a su thay thé nucleotit A — G
(NM_174579: ¢.1178A) va c6 lién quan dén tinh
trang ning suit stia 6 bo HF (Renaville et al.,
1997b). Renaville et al. (1997b), Zwierzchowski
et al. (2002) nhan thay cac ca thé mang alen T
cia PIT-1E6 ¢6 uu thé hon hén cac ca thé mang
alen G vé san lugng sita va ham lugng protein.
Trai lai, nghién ctiu cia Dybus et al. (2004),
Heidari et al. (2012) va Edriss et al. (2009) cho
thay khong c6 méi tuong quan gitia SNP caa
PIT-1E6 véi tinh trang san lugng sita. Gan day,
mét dot bién diém khac (G — A) trong exon 2
ctia gen PIT-1(PIT-1 E2) da dugc phan tich bsi
Pan et al. (2008).

Trong nghién cGu nay, ching t6i tién
hanh danh gia méi tuong quan di truyén giiia
da hinh SNP thugc exon 2 va 6 gen PIT-1 véi
tinh trang ning suit siia trén dan bo cai giéng
HF dang dudc khai thac siia 6 cong ty CP siia
ba Lat, Lam Déng.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu

MAu moé tai ciia 53 ca thé bo cai giéng
Holstein Friesian thuin dang trong d6 tudi cho
stia va dudc nudi tai trang trai san xuit cua
Cong ty c6 phin siia Pa Lat, LAm Ddéng. Cac
mau mb duge bdo quan trong ethanol 100%, 4°C.
Pong thoi cac thong tin vé tudi, s6 14n khai thac
stia (ti 1-4 14n), néng sudt siia va s6 ngay vt
stia cla tiing ca thé ciing duge thu thap.
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2.2. Phuong phap

DNA hé gen dugc tach chiét tit cac mau md
tai theo cac buéc co ban: phan hiay bang
proteinaseK, chiét bang phenol: chloroform va
tia DNA bing ethanol. Phan tng PCR (25ul)
chiia cac thanh phan: 25 mM dNTP; 10 pM mdi
xubi va ngude (trinh tu ghi); 1U Dream Taq; 100
ng DNA miu va duge thuc hién trén may chu
trinh nhiét (Mastercycler, Eppendorf). Hai doan
gen PIT-1E2/ PIT-1E6 dugc khuéch dai véi cac
cip mdi va chu ky nhiét nhu trong bang 1.

San pham PCR cta doan gen PIT-1 E2/
PIT-1 E6 dude G v6i Taql/Hinfl (Fermentas).
San pham PCR-RFLP cho cac biang DNA c6
kich thuéc phan ti nhu trong bang 2.

Két qua phan tich kiéu gen sé dugc két néi
v6i dit lidu vé kiéu hinh dé phan tich méi tuong
quan da hinh di truyén gen PIT-1véi cac tinh
trang nang sudt siia va s6 ngay cho siia bang
mo hinh tuyén tinh ctia phin mém thong ké
Minitab 15.0 (Barbara et al., 1972).

Bang 1. Cac cap moéi st dung chay PCR

Kich thwédc san Nhiét do gan Tai liéu tham

Doan gen Trinh tw moi (5'- 3') ph&m (bp) mdi (°C) khio
Pit-1E2 F: CTTACCAGTCCCGTCTACT 165 50 Pan ot al. 2008
n .
R: TTCTTACCTGCCATCACG anetal,
Pit-1E6 F: AAACCATCATCTCCCTTCTT 451 5 Wollard et al.,
R: AATGTACAATGTGCCTTCTGAG 1994
Bang 2. Cac bang DNA va kiéu gen tuong tng
Enzyme Nhiét do U enzyme Kich thwéc (bp) Kiéu gen
PIT-1E2 Taql 65°C, 4 gior 165 AA
138/ 27 BB
165/ 138/ 27 AB
PIT-1E6 Hinfl 37°C, 4 givv 451 T
244/ 207 GG
451/ 244/ 207 TG

M12345678910110

+— lfiby

Hinh 1. SAn pham PCR ctia doan gen PIT-1E2
(M: Thang DNA chuan 100bp (Fermentas);
1— 12: San phdm PCR kich thudc 165bp)
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Hinh 2. San pham PCR ctia doan gen PIT-
1E6 (M: Thang DNA chuén 100bp (Fermentas);
1— 7: San phdm PCR kich thudc 451bp)
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- 165bp
138 bp

—Ttp

PCR A4 AA AA BB BB AA AA 2

Hinh 3. San phim cét doan gen PIT-1E2
bang Taql
1: Thang DNA chuén 50 bp (Fermentas)
2: San pham PCR
3,4,5,8,9, 11, 12: kiéu gen AA
6, 7: kiéu gen BB; 10: kiéu gen AB

3. KET QUA VA THAO LUAN

Két qua khuéch dai 2 doan gen cua PIT-1
bang PCR dugc trinh bay & hinh 1 va 2. San pham
PCR 1a mot bang DNA dac hiéu, rd nét va c6 kich
thuée phan ti tuong ing véi Iy thuyét (hinh 3).
San phim cit bing enzyme cit han ché 1a cac
béng rd nét, dic hiéu, c6 kich thuéec phan ti phu
hgp véi tinh toan 1y thuyét (Hinh 4).

Két qua phan tich kiéu gen/alen cua PIT-
1E2 va PIT-1E6 6 53 ca thé bo HF dugc trinh
bay & bang 3. Do v6i PIT-1E2, kiéu gen ddng
hop ti AA xuit hién véi tdn s6 cao hon ca
(45,3%), kidu gen AA va BB véi tan s6 gan tuong
duong nhau (28,3% va 26,4%). Alen A va B xuit
hién vé6i tan s6 khong khac biét nhiéu (0,59 va
0,41). So v6i cac nghién ctu khac, alen A trong
nghién cttu nay xudt hién véi tAn sb trdi hon
(0,59) so v6i két qua cta Selvaggi and Dario
(2011) (A = 0,24), tAn s0 alen A thap khao sat
trén giéng 7 giohg bo ndi Trung Quéc (0,125-
0,315), trong khi d6 khong phat hién dugc alen
A trong 61 ca thé Holstein Trung Quéc (Pan et
al., 2008).

V6i PIT-1E6, kiéu gen TG xuét hién v6i tAn
s6 trung binh (18,9%), kiéu gen TT ¢6 tin s6
xuét hién rat thap (7,5%), nguge lai, kiéu gen
GG c6 tan s6 cao (73,6%). Vi vay, tan s6 alen T

Lé Van Ty, Nguyén Thj Diéu Thay

1000bp
500bp

100bp

y TG GG TT GG PCR M

Hinh 4. SAn pham céit doan gen PIT-1E6

bang Hinfl

8: Thang DNA chuan 100 bp (Fermentas)
1, 4, 6: kiéu gen GG; 2, 3: kiéu gen TG
5: kiéu gen TT; 7: Sdn phdm PCR

va G c6 su chénh léch 16n (0,17 va 0,83). Tan s6
alen T (0,17) trong nghién ctiu nay gan giéng
két qua nghién citu cia Renavill et al. (1997) (T
= 0,18), Woollard et al. (1994) (T = 0,15). Tan s6
nay thap hon két qua nghién ctu ctia Doosti et
al.. (2011), Moody et al. (1995), Dybus et al.
(2004) (1An lugt 1a 0,29; 0,26: 0,24). Su chénh
lech gitia cac két qua nghién ciiu c6 thé do s&
lugng mAu, ngudn géc cac quan thé bo khac
nhau va c¢6 thé do tac dong chon loc trong qua
trinh chéin nuéi.

Két qua phan tich tuong quan di truyén
gitia kiéu gen PIT-1E2 va PIT-1E6 véi ning
sudt siia, sd ngay cho sita 6 bo HF dang khai
théc siia dudc trinh bay 6 bang 4. Tai exon 2 cla
PIT-1 cho th4y c6 su khac biét c6 ¥ nghia théng
ké gifia cac ca thé mang cac kiéu gen khac nhau
v6i tinh trang ning suit stia (P< 0,05),trong d6
bo ¢6 kidu gen AA cho nang sudt siia trung binh
(17,5 lit/ngay) cao nhat, hai kiéu gen AB va BB
c6 ning suit siia tuong duong nhau (15,1 va
15,7 lit/ngay). Déi véi tinh trang s6 ngay cho
stia, bo mang kiéu gen AA c6 s6 ngay cho siia
cao nhat (309,8 ngay) va kiéu gen AB cho s&
ngay cho stta thap hon (216,2 ngay). Hé so
tuong quan p = 0,306 cho thdy méi tuong quan
gitia kiéu gen véi s6 ngay cho stia & mic do
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Bang 3. Tan s6 phan bd kiéu gen/alen ¢ 2 locus

Tan s6 kiéu gen

Gen Kiéu gen - Tén s6 alen
SO lwong (n=53) %

PIT-1E2 AA 24 45,3 f(A) = 0,59
AB 15 28,3 f(B)=0.41

BB 14 26,4
PIT-1E6 s 4 75 f(T) = 0,17
TG 10 18,9 f(G) =083

GG 39 73,6

Bang 4. M6i tuong quan gitia cac kiéu gen ctia PIT-1 v6i nang sut sita va s6 ngay cho sita

N&ng suét stra

5 S6 lwgn A
Gen  Kidugen oy (ngay)
(n=53) (Mean + SD)
AA 24 175295
AB 15 15,1356
PIT-1E2
BB 14 157 £2,16
TT 4 165 1,29
TG 10 16,2£3,19
PIT-1E6
GG 39 16,4326

Giatrip

0,037 0,28

0,987

Sé ngay vét siva Giatrip o
(Mean + SD)
309,8 + 90
216,2 £ 129,2
240,2 £ 82,5
317 £+ 48,9
228,8 + 148

0,001 0,35
268,8 £ 98,9

0,015 0,306

0,114

Ghi chii: Mean: gia tri trung binh; p: gié tri cia muc y nghia théng ké trong phan tich ANOVA; SD: d¢ léch chuén; p: Ia hé s6

tuong quan gitia kiéu gen véi kiéu hinh

thap. Cho dén nay, chua c6 cong trinh nghién ciu
nao vé su tuong quan da hinh gen gitia PIT-1E2
véi tinh trang san lugng stia. Vi vay, két qua nay
da cho thay tiém ning st dung da hinh PIT-1E2
trong chon giéng bo c6 néing suit cao 6 tinh trang
san lugng siia. Tuy nhién, s6 lugng mau nghién
ctiu con han ché, vi thé nghién ctiu nay van dang
tién hanh trén s§ lugng mau 16n hon dé dam bao
tinh tin cay ctia két qua nghién ctu.

Déi v6i PIT-1E6, nang suit siia gilia cc
kiéu gen TT, TG va GG (16,5; 16,3 va 16,4
lit/ngay) khong c6 su khéac biét dang ké. Bo ¢
kidu gen TT cho s6 ngay vit siia cao nhat (317
ngay), bo mang kiéu gen TG c6 s6 ngay cho siia
thap nhat (228,8 ngay). Trong nghién cliu nay
nhan thiy khéng c6 su sai khac c6 y nghia
théng ké gitia c4 thé mang cac kiéu gen khac
nhau véi ca tinh trang ning suat sita va s6 ngay
cho sita. Khuynh huéng nay ciing duge thé hién
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trong nghién ctu cua Dybus et al. (2004),
Heidari et al. (2012) va Edriss et al. (2009). Méc
du nhiing c4 thé mang kiéu gen di hop c¢6 kha
ning cho siia cao hon céc ca thé bo mang kiu
gen doéng hdp nhung Edriss et al. (2009) lai
nhan thay khéng c6 méi tuong quan cé ¥ nghia
thong ké gitia kiéu gen va ning suit sia. Trai
vé6i nhiing két qua trén, Renaville et al. (1997b);
Zwierzchowski et al. (2002) nhan thiy cac ca
thé mang alen T cta PIT-1E6 ¢6 vu thé hon hin
cac ca thé mang alen G vé san lugng stia va ham
lugng protein nhung lai kém uu thé vé ham
lugng chét béo trong stia. Ca thé mang kiéu gen
TG c6 uu thé vé ca sd ngay cho siita va san lugng
stta (Zwierzchowski et al.,, 2002). Nhiing thay
ddi nucleotide trén exon cta gen thuong din
dén thay d6i chudi axit amin va do d6 lam thay
ddi protein tuong ting. Tuy nhién, cac tinh trang
kinh t&€ hau hét 1a da gen - nhiéu gen déng gép
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biéu hién mot tinh trang. Vi thé, cac két qua
nghién ctiu ¢6 thé khong déng thuan nhau, do cé
sy tuong tac gitia cac gen tham gia vao qua
trinh biéu hién tinh trang trén ting giéng vat
nudi — véi nhiing dic tinh di truyén riéng, véi
cac diéu kién nuéi dudng, sinh thai khac nhau.

P4y 14 nghién ctu buée dau vé da hinh gen
PIT-1 va méi tuong quan gitia da hinh gen PIT-
1 v6i néng suat va chu ky stia 6 bo HF trong
nuée. O bo, sin lugng sita dude tinh bing tdng
lugng siia thu dugc trong mot chu ky sita chuin
14 305 ngay. Tuy nhién, do mét s6 nguyén nhan
khach quan trong viéc thu thap théng tin vé
ning suét sita nén nghién ctiu nay chua thé dua
cac sb liéu nang suat siia trung binh vé chu ky
stia chudn (305 ngay). Khi tién hanh phéan tich
két qua, ching t6i st dung sé liéu vé téng san
lugng siia thu dugc ti ngay dau tién dén ngay
can stia tu nhién cia ting ca thé trong mot ky
khai thac stia.

4. KET LUAN

P4 phan tich duge cac diém da hinh déi véi
hai doan gen PIT-1E2 vaPIT-1E6 bing cac
enzyme catTaql/ Hinfl trén 53 ca thé bo HF
bang phuong phap PCR-RFLP, cho két qua tan
s6 kiu gen cua PIT-1E2: 45,3% AA; 28,3% AB;
26,4% BB va tan s6 kiéu gen cta PIT-1E6: 7,5%
TT; 18,9% TG; 73,6% GG. Két qua nghién ctiu
ban d4u cho thay cé su tuong quan giiia da hinh
gen PIT-1E2 véi nang suit va s6 ngay cho siia
(P < 0,05) 6 bo HF. Déng thdi, khong phat hién
dudc su sai khac nhau cé y nghia théng ké vé
ning sudt sita va s6 ngay cho siia gitia cac kiéu
gen cua PIT-1E6 6 bo HF.
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