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LOI CAM DOAN

To61 xin cam doan rﬁng ludn van nay do chinh t61 thuc hién dudi su
huéng dan khoa hoc. Toan bd s6 liéu va két qua dugce trinh bay trong nghién
ctru dam bao tinh trung thuc, khach quan va chua timg duoc sir dung dé bao
vé hoc vi cho bat cong trinh nao trudc day.

Pong thoi, toi ciing xin cam két rang tit ca sy hd tro trong qué trinh
nghién ctru déu da dugc ghi nhan day du; cac tai liéu va théng tin tham khao
déu dugc trich dan va ghi rd ngudn gbc dung quy dinh hién hanh.

Ha N¢i, ngay 12 thang 06 nam 2026

Tac gia ludn van

Tran Thi Hau



LOI CAM ON

Trudc tién, t6i xin bay to 10ng kinh trong va biét on siu sic dén céc thay,
cO gi4o, gia dinh, ban bé va ddng nghiép da ludn quan tam, giup d& va khuyén
khich t6i trong sudt qua trinh hoc tap, tham gia nghién ctu va thyc hién luan
van.

T6i xin giri 10i cam on chan thanh va siu sac toi TS. Nguyén Khanh Van
— Giam ddéc Phong Thi nghiém trong diém Cong nghé té bao dong vat, Vién
Chan nudi va Tha y Viét Nam va TS. L& Thi Huyén — Phé truang phong
Phong Cong nghé té bao va Thir nghiém sinh hoc, Vién Sinh hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam, nhiing ngudi da tan tinh huéng dan,
danh nhiéu thoi gian, cong stc va tao diéu kién thuan lgi cho tdi trong suét
qua trinh thuc hién nghién ctru va hoan thién luan van.

T6i Xin tran trong cam on t6i Ban Giam déc - Hoc vién Khoa hoc va
Cong nghé¢, Vién Han 1am Khoa hoc va Cong nghé Viét Nam da hd tro va tao
diéu kién thuan loi trong suét qua trinh hoc tap va nghién cuu.

T6i ciing xin giri 101 cam on dén tap thé lanh dao va can bo Phong Thi
nghiém trong diém Cong nghé té bao dong vat, Trung tm Nghién ctiu Ong va
Thity cam - Vién Chin nudi va Thu y Viét Nam dé nhiét tinh gitp d& va hd tro
t6i trong qué trinh trién khai nghién céu.

Cubi ciing, ti xin bay té long biét on sau sic t6i gia dinh, ngudi than, ban
bé va dong nghiép - nhimg ngudi lubn 1a nguén dong vién tinh than to Ion, gitp
t6i ¢4 thé hoan thanh luan van nay.

Ha N¢i, ngay 12 thang 06 nam 2026

Tac gia ludn van

Tran Thi Hau
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MO DAU
1. Tinh cép thiét cia dé tai

Viét Nam 1a qudc gia so hitu ngudn gen ga ban dja phong pht véi nhiéu
gidng ga nhu: ga Mia, To, Lac Thity va Ri. S6 luong ga ban dia chiém khoang
55 dén 70% tong san luong gia cAm trén pham vi ca nudc [1]. Ga Lac Thay la
gidng vat nudi ndm trong danh sach dbi twong can dugc luu gilt ngudn gen. Ga
Lac Thuy c¢6 gié tri kinh té cao nho chat luong thit va trimg thom, ngon duogc thi
truong tiéu dung va chudng. Khi truong thanh, ga tréng mang bo 16ng c6 mau
man, trong khi 16ng ctia g mai c6 mau 1a chudi kho va ép sat than. KLCT trung
binh cua giéng ga nay ¢ tuan thir 4 dao dong tir 180 dén 184 g/con; dén tuan tudi
thr 20, ga tréng nang 1850—1900 g/con, ga méi nang 1580—1600 g/con [2].

Chon loc gidng vat nudi dua trén hinh thai thudng mat nhiéu thoi gian va
kém chinh x4c dbi voi tinh trang s6 luong va da gen. Do d6, cong nghé gen da
dugc 4p dung nham phét hién nhitng gen tng cir lién két v6i cac tinh trang kinh
té nhu sinh trudng, sinh san; tir do tao diéu kién cho viéc sang loc va lgya chon
nhanh, chinh x4c céc c4 thé vat nudi co kiéu gen mong muébn. O ga, gen GH,
POU1F1 Ia hai gen quan trong c6 lién hé chat ch€ vai cac chi tiéu sinh truong
va nang suat nhu téc do ting KLCT, ty 1é m& hay chat luong than thit [3,4]. Do
d6, viéc danh gia mdi lién quan giita cac gen sinh truong nhu GH va POU1F1
v6i kha ning sinh trudng s& giup cac nha chon giéng lya chon duoc cac gidng

ga thit c6 chat luong.

Tai Viét Nam, viéc danh gia mdi két giita da hinh cia gen GH va
POU1F1 véi dic diém sinh trudng ciing da duoc tién hanh trén mot s6 gidng ga.
Nhitng nghién ctru cuia Hoang Anh Tuin va cs. (2022) ciing nhu D& Thi Thu
Huong va cs. (2023) di xac dinh dugc locus G662A gen GH ¢6 mébi lién quan
vo1 kha nang sinh truéng ¢ ga Mia va ga Lién Minh [5,6]. Tuong tu, Thu va cs.
(2021) da hinh T11041C ctia gen POULF1 c6 su lién két véi cac chi tiéu sinh
truong & ga Noi [7]. Bén canh d6, Nguyén Thi Quynh Chau va cs. (2023) da
khao sat dic diém da hinh cua hai gen nay trén mot sb gidng ga Viét Nam, bao
gdm ga Lac Thay. Két qua cho thdy ¢ giéng ga nay, gen GH ton tai 3 kiéu gen
GG, AA va AG véi tan sb lan luot 13 0,04; 0,76 va 0,20, trong khi gen POU1F1
cling thé hién ba kiéu gen 1a TT, CC va CT véi tan s6 1a 0,14; 0,37 va 0,49 [8].
Pén nay, viéc danh gia truc tiép anh huong cua da hinh gen GH va POU1F1 dén
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cac chi tiéu sinh trudng & ga Lac Thity van chua duoc thuc hién. Viée xac dinh
mdi lién quan giita da hinh gen GH va gen POU1F1 véi chi tiéu sinh trudng cua
ga Lac Thuy 1a can thiét, ddng thoi 1a co s dé chon tao gidng ga Lac Thuy cd
gia tri bang cong nghé gen. Tur thyc tién trén, ching t6i tién hanh dé tai: “Nghién
civu moi lién két giita da hinh cia gen GH va gen POUIFI véi khd ndng sinh
truong o ga Lac Thuy”.
2. Muc dich nghién ctru

Panh gia mdi lién két giira cac da hinh G662A cia gen GH va T11041C
cua gen POULF1 véi céc chi ti€u sinh truong ¢ ga Lac Thuy.
3. Noi dung nghién ciru
- Noi dung 1: Panh gia kha nang sinh truong & ga Lac Thuy.
- Noi dung 2: Phan tich da hinh gen GH va POU1F1 ¢ ga Lac Thuy.
- Ngi dung 3: Phan tich va danh gia moi lién két gitta da hinh gen GH va
POU1F1 véi céc chi ti€u sinh trudong & ga Lac Thuy.
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CHUONG 1. TONG QUAN TAI LIEU
1.1. Gi6i thiéu chung vé ga ban dia Viét Nam

Ga ban dia 1a nhimg giéng ga ndi dia, co gia tri, co kha ning khang bénh
tdt, chat luong thit, trimg thom ngon va thich nghi cao véi hinh thirc nudi tha tu
nhién. Cac giéng ga nay c6 ngudn goc lau doi, phan bod & nhidu ving khac nhau
tai Viét Nam va gitt vi tri quan trong trong hé théng chan nudi truyén théng.
Nho kha ning thich nghi cao véi diéu kién moi trudng va phuong thirc chin
nudi khic nghiét, ciing véi kha nang khang bénh tét, cac giéng ga ban dia khong
chi 12 ngudn thuc pham thiét yéu ma con cé gia tri quan trong trong viéc bao ton
da dang sinh hoc cac giéng ga tai Viét Nam.

Mac du vay, cac giéng ga ban dia Viét Nam phat trién cham, KLCT nhé va
nang suat thap. Pac diém nay lam giam hiéu qua kinh té trong chin nudi, kho
canh tranh dugc véi mot s6 gidng ga lai cao san. Py ciing 1a tac nhan khién cho
nhiéu ga ban dia ciia Viét Nam bi suy giam vé sb luong. Gan day, viéc phat trién
va nang cao hiéu qua cac gidng ga ban dja da dugc cac cap ban nganh rat quan
tam. Nhiéu nhiém vu NCKH d3 va dang duoc thuc hién nham suu tam, lwu gifl,
nhan giéng va phat trién ngudn gen ga ban dia [9]. Pong thoi, gitp tang hiéu
qua kinh té cho nguoi chin nudi, giir gin tinh da dang sinh hoc va bao vé nguén
gen quy, hd tro phat trién 6n dinh va bén viing nganh chin nudi ga trong nudc
[10].

Theo Phuong va cs. (2015), hién nay Viét Nam ghi nhan khoang 30 giéng
ga ban dia, v6i mot s6 gidng tiéu biéu nhu: ga Ri, H’Mong, Méng, Tién Yén,
Mia, Long Xu va Lac Thuay [1]. Ga Ri 1a giong ga dugc nudi pho bién va phan
b rong tai Viét Nam. Gidng ga nay c6 tim voc nho, thit thom ngon, ngot va hoi
dai. Ga Ri ¢6 kiéu hinh va mau 1ong da dang. Phan 16n ga mai c6 16ng mau vang
rom, vang dat hodc nau nhat; xung quanh ving c6 d6i khi xuét hién dai 16ng
mau den. Ga trong c6 16ng mau do thdm, dau 16ng canh va 16ng dudi mau den
anh xanh, trung khi 16ng bung mau dé nhat hodc vang dat. Da ¢ mau vang hoic
tring. Chan chil yéu c6 mau vang va dugc phu boi hai hang vay rd rét; trong mot
s6 truong hop, mau vang co thé xen 14n sic do twoi. Mao thudc kiéu mao don

(MAo co), c6 dang ring cua va mau do, phat trién rd hon & con tréng. [2].



Hinh 1.1. Ga Ri (Nguon:At lat cic gidng vt nudi ¢ Viét Nam)

Ga Pong Tao 1a giéng ga co dic diém kiéu hinh ndi bat véi doi chan to va
thd va duogc bao phi bai nhiéu hang vay thit XU xi. Ga con méi nd c6 16ng to
mau trang duc. Ga mai truong thanh c6 16ng mau vang nhat hodc nau nhat, trong
khi ga trong c¢6 16ng mau man chin pha den, dinh 16ng canh va 1dng dudi c6 mau
den anh xanh dic trung. Mao cua ga Pong Tao kha da dang, phd bién 13 mao
kép, nu , “hoa hong”, “béo dau”. Giéng ga nay co6 than hinh 16n, nguc siu, luon

rong va dai, hé xuong phat trién chic khoe. Dang di chdm chap va ning né [2].

Hinh 1.2. Ga Pong Tao (Nguon: At lat cac gidng vat nudi & Viét Nam)
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Ga Mia la gidng ga ban dia c6 ngudn gdc tir ving Son Tay (Ha Noi) va
dugc nudi phd bién tai nhiéu tinh thudc khu vuc Pong bang séng Hong. Ga
trbng c6 than hinh 16n, dang dai, hinh chit thap; mau 16ng chi yéu 1a mau man
chin, tuy nhién ciing c6 mau den. Ga mai thudng c6 16ng mau vang 14 chudi kho.
Ca ga trong va ga mai déu c¢6 mao don (mao cd), chan cé mau vang nhat va da

mau vang dac trung [2].

Hinh 1.3. Ga Mia (Ngudn: At lat cac gidng vat nudi ¢ Viét Nam)

1.2. Nguon goc, su phan b, dic diém ngoai hinh va kha ning sinh truéng

cua ga Lac Thuy
1.2.1. Nguon gbc va sw phan bo ga Lac Thiy tai Viét Nam

Ga Lac Thuy 1a mot giéng ga ban dia cua Viét Nam, co nguén géc lau doi
tai huyén Lac Thuy, tinh Hoa Binh (nay la tinh Phu Tho); huyén My Duec, tinh
Ha Tay cii [11]. Pay 13 khu vuc c6 diéu kién tu nhién phu hop véi chin nudi ga
tha vuon, tha doi ban ty nhién. Ga Lac Thay dugc déng bao dan toc Mudng va
Kinh tai dia phuong nudi dudng tir lau doi, gan lién véi tdp quan chin nudi
truyén théng, ddng thoi co vai trd quan trong ddi voi ngudn tai nguyén di truyén
vat nudi ban dia.

Nho ¢6 gid tri cao vé kinh t& ma san pham thit tir ga Lac Thuy dd duoc

cap ching nhan OCOP 4 sao, hién nay giéng ga Lac Thuy da duoc nhan rong
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sang cac tinh 1an can va cac co s& chan nudi ga & nhiing vung c¢6 khi hau tuong
ddng.
1.2.2. Pic diém ngoai hinh va kha niing sinh truwéng ciia ga Lac Thiy

Pic diém hinh thai ngoai ciia gd Lac Thuy khac véi ga Pong Tao, Mong
hay HO va c6 mot sd nét twong dong v4i ga Mia. Ga Lac Thily ¢6 ngoai hinh
dep, tuong ddi dé)ng nhét véi cac dic diém noi bat nhu: da chan va da thit vang
6ng, miao do tuoi, than hinh chac khoe. O giai doan ga con 1 ngay tudi, 16ng to
c6 mau trang duc, da chan va mo c6 mau hong. Khi truéng thanh, ga méi c6 bd
l6ng mau vang 1a chudi kho, trong khi ga tréng c6 16ng mau do6 man. Chan ga
cao vura phai, kich thudc tuong ddi nho, da chan mau vang; da thit vang dac
trung. Mao thudc kiéu mao don va cd mau do. Ngoai ra, ga Lac Thuy con c6
tinh trang moc 16ng nhanh [2].

Ga Lac Thuay c6 téc do sinh truéng & muc trung binh, kha ning thich nghi
va strc khang bénh tot, dic biét trong diéu kién thoi tiét lanh. Bén canh d6, ngoai
hinh dep, dé nhan dién cung voi chat luong thit thom ngon da gop ph?m lam tang

gia tri thuong pham va su ua chudng cua giéng ga nay trén thi truong.

Hinh 1.4. Ga trong Lac Thity (Ngudn:At lat cic giong vat nudi & Viét Nam)



Hinh 1.5. Ga mai Lac Thiy (Ngudn:At lat cac giong vat nudi & Viét Nam)

Theo “Atlat cac giéng vat nuoi ¢ Viét Nam” (2016), ga Lac Thuy c6 kha
nang sinh trudng ¢ muc trung binh va ty 16 mo co thdp. KLCT trung binh cta ga
Lac Thuy & 4 tuan tudi dat khoang 180 - 184 g/con; dén 8 tuan tudi dat 646
g/con dbi véi ga trong va 529,83 g/con dbi véi ga mai. O 20 tuan tudi, KLCT
cta ga trong dat 1.850 — 1.900 g/con, trong khi ga mai dat 1.580 —1.600 g/con.
Ga mai bat dau dé trimg vao khoang 19 tuan tudi. Nang suét tring dat 89 — 90
qua/mai trong 68 tuan dé véi khéi lugng trimg trung binh khoang 46 g/qua. Ty
1¢ trimg c6 phdi dat 93 — 94%, trong khi ty 1& no trén s trimg co phoi dat 78 —
80% [2].

1.3. Tinh hinh nghién ciru mdt sé gen lién quan dén kha ning sinh truéng
ciia ga trén thé gioi

Qua trinh sinh truéng cua ga phuc tap, chiu chi phdi boi cac gen sinh
truong, cic gen ma hoa cho cac hop chat quan trong lién quan dén sinh truong.
Ga ban dia thuong cé toc do ting KLCT va nang suat khong cao bang cac giéng

ga thuong mai [12]. Muc tiéu chinh ctia cac chuong trinh nhan giéng ga thit hién
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nay 1a tang toc d6 sinh truong, cai thién khdi luong co e va nang cao hiéu suat

chuyén doi thuce an.

Hién nay, vi¢c chon loc dua vao chi thi phan tir gitp cac nha chan nudi
dinh vi dugc cac gen, cac diém da hinh SNP lién quan dén tinh trang kinh té, tir
d6 lua chon duoc cac cac thé vat nudi co kiéu gen cung voi kiéu hinh mong
mudn. Hiéu qua ciia mdi chuong trinh chon gidng phu thudc vao viéc xac dinh
va két hop t6i uu céc tinh trang kinh té quan trong can duoc cai thién. Gen GH,
GHSR va POU1F1 (con goi 1a PIT-1) chita nhitng diém da hinh, dugc ghi nhan
c6 lién quan dén chi tiéu sinh trudong va niang suat ¢ gia cam [3]. Pay dugc xem
1a gen tiém ning lién quan dén tinh trang sinh truéng & gia cam. Do d6, viéc
danh gia méi lién quan giita cac gen sinh truéng nhu GH, POU1F1va GHSR véi
cac chi tiéu sinh truong s& hd tro cac nha chon gidng trong viée lya chon nhiing

gidng ga c6 kha ning sinh truong nhanh.
1.3.1. Gen GH (Growth hormone gene)

Gen GH ¢ ga duoc xac dinh nam trén NST sb 27, bao gém 4 intron va 5
exon v&i téng chiéu dai khoang 4,1 kb [13]. Gen nay quy dinh téng hop
hormone sinh truong - mot polypeptit thudc ho somatotropin, c6 khdi lwong
phan tir khoang 22 kDa, chtra 191 gbc axit amin [14]. Gen GH c¢6 vai tro thiét
yéu trong cac hoat dong sinh 1y cua co thé, dic biét tham gia diéu hoa qua trinh
trao d6i chat, sinh trudng va phat trién, ciing nhu chuyén hoa lipit, carbohydrate
va nito.

Nhiéu cong trinh di chi ra rang gen GH c6 tinh da hinh cao, véi hon 30
diém da hinh da duoc xac dinh & mot s giong ga. Nho dic diém nay, gen GH
c6 mbi lién quan dén KLCT, ti 18 thit trc, ti 16 m& bung va kha ning trao d6i chat
& ga. Do d6, gen GH dugc dé xuat 1a mot ung cir tiém ning trong chuong trinh
chon loc nham cai thién toc d6 taing KLCT & ga [15,16].

M&i tuong quan giita cac bién di alen va kiéu gen ctia gen GH véi cac chi
tiéu sinh truong & ga da duoc xac dinh trong nhiéu nghién ctru. Nie va cs. (2005)
da tién hanh sang loc mot loat da hinh don nucleotide (SNP) trén bon gidng ga
khac nhau va ghi nhan mdi lién hé dang ké gitra mot sé SNP véi cac chi tiéu
sinh trudng [15]. Nhiéu nghién ctru sau d6 ciing di cho thiy cac da hinh cia gen
GH ¢6 lién quan chit ché véi chi tieu BW va ADG & nhiéu giai doan sinh

tredng va phat trién cua ga. Pac biét, cac da hinh xuat hién ¢ vung intron cta
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gen GH con thé hién mdi twong quan dang ké véi tée do sinh trudng va cac tinh
trang than thit [17,18].

Cu thé, Nie va cs. (2005) bao cao rang da hinh SNP G1795A ¢ vung
intron 3 gen GH lién quan voi cac dic diém sinh truong o thé hé lai F, ctua phép
lai giita hai gidong ga Trung Qudc (WRR x X), trong d6 alen A dong vai trd
chinh trong viéc anh huong tdi tinh trang sinh truwdng [15]. Tuy nhién theo
Nguyen Thi Lan Anh va cs. (2015) trén mot vai to hop lai ctia ga Thai Lan, alen
G (v6i hai kiéu gen AG va GG) tai vi tri da hinh G1795A ¢ vung intron 3 lai ¢6
anh huong tich cuc toi ting KLCT ctia ga & cac thoi diém 4 va 6 tudn tudi, cling
nhu & céc giai doan 2 - 4 va 0 - 6 tuan tudi (p < 0,05) so véi kiéu gen AA [19].

Tur cac két qua trén, c6 thé xem gen GH 1a mot gen Gng vién ti€ém nang
trong chon giong nham cai thién sinh truédng & ga. Tuy nhién, d€ cung c6 cac
luan cur khoa hoc, can thiét phai phan tich mirc do lién quan gitta da hinh cua

gen GH va cic chi tiéu sinh truong trén nhiéu gidng ga khac nhau.
1.3.2. Gen GHSR (Growth hormone secretagogue receptor gene)

Thu thé ghrelin, con goi 1a thu thé kich thich tiét hormone sinh truéng
(growth hormone secretagogue receptor — GHSR), 1a thy thé lién két v4i protein
Ghrelin va cac chat kich thich tiét hormone ting truong (GHS), duoc biéu hién
chu yéu tai cac té bao than kinh tién synap ctia neuron NPY/AgRP & ving dudi
d6i. Gen GHSR nam trén NST s6 9, bao gdm 2 exon va 1 intron, duoc bao ton &
ca dong vat c¢6 va va gia cAm. Su ghép ndi cia cic exon tao ra hai bién thé phién
ma chinh: GHSR-1a 1a thy thé xuyén mang 7 mién (7TM) c6 hoat tinh sinh hoc;
va GHSR-1b 12 bién thé ngin do thiéu ving 3’ mi héa protein, chi con ciu tric
tuong tu thy thé 5TM va khong c6 kha nang lién két hay dap ung voi ghrelin
[20].

Ca hai dang déng phan GHSR-1a vd GHSR-1b déu duoc phat hién trong
cac mo cia ga, trong d6 GHSR-1a biéu hién manh nhéat & tuyén yén va ving
dudi d6i va & mirc thap hon tai gan, rudt va lach [21]. GHSR-1a ma hoa mot thu
thé thuoc nhom G protein-coupled receptor (GPCR), c6 kha ning thic day su
tiét hormone sinh trudng tai tuyén yén, diéu hoa cam gidc doi va chuyén hoa
nang luong [22,23]. Gen GHSR ¢6 vai tro diéu hoa sinh trudng ¢ gia cim véi

muc biéu hién cao nhat tai tuyén yén va tuyén nao.
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Céc da hinh trong gen GHSR anh hudng dén céc tinh trang sinh truong va
thanh phan co thé & dong vat. O nguoi, cac bién thé ctia GHSR c¢6 lién quan dén
ching bénh béo phi. O vat nudi, cac da hinh trong gen nay ¢ lién quan dén cac
chi tiéu sinh trudng & bo [24] va chat luong than thit & ga [25]. Gen GHSR ciing
dugc xem 14 gen tiém ning trong cac chuong trinh chon loc di truyén nham cai

thién sinh truéng ¢ gia cam.

Nie va cs. (2005) da phan tich 12 gen tng ctr, trong d6 c6 GHSR trén cac
gidng ga Leghorn, Taihe Silkies, White Recessive Rock va Xinghua, phat hién
10 SNP ciing 1 d6t bién chén/xoa (INDEL) trong ving gen GHSR [26]. Fang va
cs. (2007) di xac nhan mdi lién hé gitra d6t bién INDEL 8 bp (CTAACCTG) véi
KLCT va hiéu suit than thit & ga [27]. Fang va cs. (2010) nghién ctru nim da
hinh (gom 4 SNP va 1 INDEL “GGTACA”) trong quan thé F, tao boi lai giita
White Recessive Rock (sinh truong nhanh) va Xinghua (sinh truéng cham).
Dang cht y, SNP ¢.739+726T>C (rs14678932) c6 lién quan c6 y nghia véi
KLCT ¢ 28 va 90 ngay tudi (BW28, BW90), lugng x¢ thit, co e, co chan, than
thit va khdi luong bo rudt. Alen T cho thay c6 lién quan chat ch& dén kha ning
tang KLCT. Phan tich haplotype tir 5 da hinh nay ciing cho thdy mbi quan hé véi
cac chi tiéu ting KLCT ¢ céc thoi diém khac nhau (p < 0,05) [28].

Darzi Niarami va cs. (2014) da xac dinh SNP C3286T tai exon 2 gen GHSR
c6 mdi lién quan dén tang chi tiéu ADG va thanh phan co thé, trong d6 kiéu gen
TT cho gia tri ADG cao hon so voi TC va CC [29].

Kaczor va cs. (2016) phat hién SNP g.3051C>T tai locus GHSR/Cs.p6I anh
hudéng dén nhirng chi tiéu BW, ADG, ty 1€ ndi tang va dac diém co nguc & cac
dong ga cong nghiép (Hubbard Flex va Ross 308) [30]. Khaerunnisa va cs.
(2018) nghién ctru locus T1857C trén gen GHSR & 343 c4 thé ga thudc nhiéu
dong dia phuong va lai tao tai Indonesia, nhan théy kiéu gen CT lién quan dén
khéi lugng séng, khdi luong thit thuong pham va co cao hon kiéu gen TT &
quan thé lai F, gitra gd Kampung va ga thit [31]. Nhu vay, SNP trong gen GHSR
c6 lién quan dén cac chi tiéu sinh trudng va chét lugng thit & ga.

1.3.3. Gen POU1F1 (POU class 1 homeobox 1, PIT-1)

Gen yéu t6 phién ma dic hiéu tuyén yén 16p 1 homeobox 1 (POU1F1,

GHF hay PIT-1) ¢ ga duoc x4c dinh nam trén NST s6 1, dai hon 14 kb. Gen nay

ma hoa cho protein phién ma dac hi¢u mo, dugc bi€u hién chu yéu ¢ thuy trudc
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tuyén yén [32,33]. POU1F1 déng vai tro diéu hoa qua trinh phién mi cta gen
GH, prolactin va tiéu don vi B ciia hormone kich thich tuyén giap (TSH-p), qua
d6 tac dong dén nhiéu qua trinh sinh Iy quan trong lién quan dén sinh trudng va

sinh san.

Nho chtrc ning diéu hoa va mdi lién quan dén nhiéu hoat tinh sinh hoc
khéc nhau, POU1F1 dugc xem 1a mot gen tng cir quan trong dbi véi tinh trang
sinh trudng ¢ vat nudi. Cac SNP thudc gen POULF1 c6 lién quan dén nhig chi
tiéu sinh trudng, ty 1¢ than thit va tich lily m& & lon [34], gia suc [35] va gia cam
[36]. Jiang va cs. (2004) di phat hién mot SNP khong dong nghia (A>T.
Asn229ile) co lién quan dang ké voi BWS [37]. Tuong tu, Nie va cs. (2008) khi
nghién ctru trén mot gidng ga ¢ Trung Qudc di xac dinh duoc bon SNP va mot
bién thé chén/xda (IDEL) dai 57 bp trong gen POU1F1, ¢6 lién quan voi KLCT
va su phat trién sém ctia ga. Gen POU1F1 c6 thé tham gia diéu hoa biéu hién va

hoat dong cuia hormone sinh trudng & ga.

Bén canh vai tro trong diéu hoa sinh trudng, gen POU1F1 con dugce cho 1a
c6 lién quan dén tinh trang sinh san & gia cam [4]. Cu thé, da hinh T9432C tai
intron 5 ctiia gen nay cd lién quan t41 kha nang sinh truéng cua ga ban dia Han
Quéc ¢ giai doan 2 va 16 — 18 tuan tudi (p < 0,05). Trong khoang thoi gian tir 0
- 2 tudn tudi va 2 tudn tudi, nhitng ca thé co kiéu gen TT c6 KLCT cao nhit,
trong khi nhiig c4 thé mang kiéu gen CT lai ghi nhan khdi luong thap nhat.
Nguoc lai, trong giai doan 16-18 tuan tudi, kiéu gen CC cho KLCT cao hon so
v6i TT, trong khi kiéu gen CT van cho gi tri ting khéi lugng thap nhat [4].
Ngoai ra, da hinh T11041C exon 6 gen POU1F1 ciing dugc ghi nhan ¢6 méi
lien quan dén kha ning sinh trudng & cac giai doan 14 dén 16 va 16 dén 18 tuan
tudi (p < 0,05), trong d6 kiéu gen CC cho khdi luong co thé cao nhat va kiéu gen
TT cho gia tri thap nhat [4].

Nho vai trd diéu hoa biéu hién cac hormone lién quan truc tiép dén sinh
trudng va sinh san, gen POULF1 la gen ung vién cho chuong trinh chon loc
gidng bang chi thi phan tir & gia cAm.

1.4. Tinh hinh nghién ciru ¢ Viét Nam
Ga ban dija thuong co téc do sinh truong va nang suat thip hon so véi cac
gidng ga lai cao san [36 - 39]. Hién nay tai Viét Nam, cong nghé di truyén phan

tr dugc ing dung thanh cong trong cdng tac chon loc va cai tién giong vat nudi.
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Tai Viét Nam, di c6 mot sd nghién ctru tap trung phan tich da hinh cua gen GH
va gen POU1F1 (PIT-1) trén cac giéng ga ban dja.

Nguyén Thi Quynh Chau va cs. (2023) nhan thiy ga Lac Thay mang
nhimg kiéu gen c6 lién quan dén sinh truong. Cu thé, kiéu gen GG tai da hinh
GH/MspI va kiéu gen CC hodc TT tai da hinh POU1F1/BspHI c6 tan sb xuat
hién cao trong quan thé va twong quan thuan véi KLCT [8]. Viéc ap dung cac
chi thi di truyén phan tir trong cong tac chon tao gidng giup cai thién téc do ting

trudng, dong thdi van duy tri duge cac dic diém di truyén quy cua gidng.

Céc nghién ctu cia Khoa va cs. (2013), Luu Quang Minh va cs. (2016),
Nguyén Trong Tuyén va cs. (2017), Tran Thi Binh Nguyén va cs. (2020),
Nguyén Thanh Thity va cs. (2022), Hoang Anh Tuan va cs. (2022) d3 phan tich
mét sd da hinh cua gen GH nhu SNP G1705A intron 3, G3037T intron 4,
bsh1236 intron 4, G662A intron 1 va C423T ving 5’ trén cac giong ga Tau
Vang, Mong Tién Phong, Mia, Choi lai, Ri lai va Lién Minh [5, 40, 42-45]. Két
qua cho thay tai vi tri C662A intron 1 gen GH, kiéu gen GG anh huéng tich cuc
dén khéi luong co thé cua ga Mia & ca hai dong trong va mai (p < 0,05) [5].

Nguyén Thi Quynh Chau va cs. (2023), da hinh gen GH va POU1F1 da
dugc khao sat trén sau giong ga ban dia bao gom ga H’Mong, Pong Tao, Lac
Thity, Méng, Tién Yén, Ri Vang Rom. 5/6 giéng ga mang kiéu gen GG tai vi tri
da hinh GH/Mspl; 6/6 gibng ga déu mang kiéu gen CC, TT cta da hinh
POU1F1/BspHI. Pay 1a cac kiéu gen lién quan dén cac chi tiéu sinh truéng & ga
[8].

Ciing theo Nguyén Thi Quynh Chau va cs. (2023), su phan bd tan s kiéu
gen va alen tai mot sb vi tri da hinh trong trinh tu gen GH va POU1F1 trén qu?m
thé ga Lac Thuy cho thiy cac kiéu gen GG cua da hinh GH/MspI va CC, TT cua
da hinh POU1F1/BspHI c6 kha ning lién quan dén sinh trudng. Tan so cac kiéu
gen tai locus GH/MsplI lan luot 1a AA (0,76), AG (0,20) va GG (0,04); tai locus
POU1F1/BspHI la CC (0,37), CT (0,49) va TT (0,14) [8].

Ngoai ra, Huong va cs. (2020), Thu va cs. (2021) khi danh gia da hinh gen
POU1F1 & ga Lién Minh va ga Noi Vi¢t Nam, da xac dinh da hinh T11041C
exon 6 gen POU1F1 c6 mdi lién quan dén kha nang ting khdi lugng, tinh trang
than thit & ga Noi [7, 46].
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Tt nhitng béo cdo da cong bd da cho thay mot sé gidng ga ban dia tai Viét
Nam mang céc kiéu gen va alen c6 kha nang lién quan toi nhitng tinh trang sinh
truong nhu khéi luong co thé. Day dugce xem 1a 1oi thé di truyén quan trong, 13
co s& cho nhitng chuong trinh chon tao giéng nang cao kha nang cai thién ning

suat cua cac giong ban dia trong tuong lai.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Doi twong, vit lidu, dia diém va thoi gian nghién ctru
- Bdi twong nghién ctru: 500 c4 thé ga Lac Thuy.
- Pia diém nghién ctu:

+ Phong Thi nghiém trong diém Cong nghé té bao dong vat — Vién Chan nudi va
Thu y Viét Nam.

+ Tram Nghién ctru thuc nghiém Lién Ninh, tryc thudoc Trung tdm Nghién ctru
Ong va Chuyén giao cong nghé chin nuéi (nay 1a Trung tim Nghién ctru Ong va
Thuy Cam), Vién Chan nudi va Thu y Viét Nam.

- Thoi gian nghién ctru: 12 thang tir thang 01/2025 dén thang 12/2025
2.2. Phuong phap nghién ciru

2.2.1. Phuwong phap bo tri thi nghiém, theo d&i ty I& nubi song, khéi lwong
co thé & ga Lac Thay

- Phuong phap bé tri thi nghiém, theo ddi cac chi tiéu nhu ty 1& nudi séng va
khéi luong co thé ga duoc xay dung va thuc hién theo tiéu chuan qudc gia
TCVN 13474-01:2022 [47]:

- Bo tri thi nghiém: 500 ca thé ga Lac Thuy, duoc nudi tai Tram Nghién ciru
thuc nghiém Lién Ninh truc thudc Trung tdm Nghién ctru Ong va Chuyén giao
cong nghé chin nudi (nay 1a Trung tdm Nghién ctru Ong va Thuy cam), Vién
Chin nuéi va Tha y Viét Nam. Ga duoc tién hanh nudi tir khi méi né (01 ngay
tu6i) dén 20 tudn tudi trong diéu kién tiéu chuan vé dinh dudng (Bang 2.1),
chudng trai va cham soc thil y ctia quy trinh chin nudi ga thit. Mdi ca thé duoc
danh dau bﬁng nhan canh va vong chan dé thuén tién cho viéc nhan dién va theo

ddi ca thé trong sudt qua trinh thi nghiém.

- Theo ddi sinh trwéng: 500 ca thé ga Lac Thuy duoc nudi nhdt hoan toan trong
hé théng chudng nudi thong thoang tu nhién. KLCT cua ting ca thé dugc xéac
dinh tai thoi diém 1 NT va dinh ky hang tuan tir 1 — 20 tuan tu6i. Doi voi ga 1
NT va cac ca thé c6 KLCT duéi 500 g, viéc can khi luong s& duoc thyc hién
bang can dién tir c6 do chinh xac +0,5 g. Céc c4 thé c6 KLCT tir 500 g tr& 1én dugc
can bang can dong ho c6 d6 chinh xac 10 g.
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+ Tang khdi lugng co thé trung binh hang ngay (ADG) dugc tinh theo cong
thirc:
ADG = Tong khéi lwong ga / tong s6 ngay nudi ga (ngay)

- Danh gia ty 1¢ nuoi song: ghi nhan so cad thé song qua tung tuan tudi trong

sudt thoi gian thi nghiém.
Ty 1& nudi séng (%) dugc tinh theo cong thirc sau:

S6 con s6ng dén cudi ky (con
& v (con)  100%

Ty 1& nudi song (%) = S6 con dau ky (con)

Bang 2.1.Thanh phan dinh dudng nudi ga Lac Thiy thi nghiém

Chi tiéu OINT-3TT ATT -5TT 5TT-20TT
ME (Kcal/kgTA) 2.800 2.950 3.000
Protein % 20,00 16,50 17,00
Canxi % 0,6 -1,2 05-1,0 0,87
Photpho % 0,5-1,0 04-10 0,69
Xo % 5,0 6,0 5,26

Ghi chii: NT: Ngay tuéi; TT: Tuan tuéi; TA: Thire an, ME (Metabolizable
Energy): Nang lwong trao doi

2.2.2. Thu thap mau méau

- Phuong phép thu thap mau mau ctia 465 ca thé ga con séng dén thoi diém ly
mau mau dugc tham khao theo Kelly & Alworth (2013) [48], cu thé nhu sau:

+ MOi ca thé ga duoc lay khoang Iml mau tir tinh mach canh bang loai kim
chuyén dung, miu mau sau khi thu dugc chuyén ngay vao éng Eppendorf dung
tich 1,5 ml ¢6 50 ul dung dich chong dong EDTA 0,5 M.

+ Lac nhe cho déu sau d6 chuyén dng mau mau vao hop lanh réi dua vé phong
thi nghiém bao quan trong ti déng sau & nhiét do -20 °C cho dén khi hién qua
trinh tach chiét ADN.
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2.2.3. Phwong phap tach chiét ADN tong sb

- ADN tdng sb dugc tach chiét tir cic mau mau da duogc thu thap theo quy trinh
bo kit GeneJET Genomic DNA Purification (Thermo, M¥), cu thé nhu sau:

+ Lay khoang 15 puL mau méu cho vao ong 1,5 mL, sau d6 hat thém 400 pL
dung dich ly giai (Lysis solution) + 20 uL proteinase K.

+ Sau khi mix déu, u hdn hop & nhiét d6 56°C trong khoang thoi gian nhat dinh
(30 phat) dé tang hiéu qua phan giai. Tiép theo, bd sung 200 pL con tuyét doi
vao hdn hop, tron déu va chuyén toan bd hdn hop vao cot loc.

+ Mau duoc ly tdm & 6.000 vong/phut dé loai bo dich chtra tap chat, trong khi
ADN duoc giit lai trén mang loc. Sau do, cot loc duoc rira bang 500 pL dung
dich raa buffer 1 va ly tm ¢ 8.000 — 9.000 vong/phit va chuyén cot sang ong
thu méi, bo sung thém 500 pL dung dich rua (buffer I1). MAu tiép tuc dugc ly
tam & 14.000 vong trong 3 phat nham loai bo hét cac tap chat con lai. Sau cuing,
cot duoc chuyén sang ong 1,5 mL méi, thém 200 uL Elution buffer, dé & nhiét
d6 phong tir 3 dén 5 phat va ly thm 8.000 vong/phit dé thu nhan ADN.

+ Dién di trén gel agarose 1% & dién ap 100 V trong 45 phut, stir dung Marker
thang chuan 1 kb (Thermo) dé kiém tra dinh tinh chat lugng ADN. Nong do
ADN duoc xac dinh bang may do Quibit 3.0 (InvitrogenTM, Thermo, M¥).
+ Bao quan mau ADN sau tach chiét & nhiét d6 -20 °C.

2.2.4. Phuong phap phéan tich da hinh gen PCR-RFLP
- Phan tich da hinh gen duogc thuc hién bing ky thuat PCR-RFLP sir dung cap
mdi dac hiéu theo Nei va cs. (2005) dbi véi gen GH va cua Manjula va cs.
(2018) d6i voi gen POULF1, cu thé nhu sau:
+ Kuéch dai doan gen GH va POU1F1 bang k¥ thuat PCR sir dung cac cip moi
dic hiéu (Bang 2.2). Phan tmg PCR duoc thiét 1ap véi tong thé tich 25 pl, bao
gom: 12,5 pl PCR Master Mix, 0,8 pl m&i méi (mdi xudi va moi nguoc, ndng do
10 pM), 1,0 pul ADN khuén va H20 tinh sach (Rnase-free water) thém vao sao
cho da thé tich. Chu trinh nhiét phan tng nhan gen duoc trinh bay & Bang 2.3.
+ Kiém tra két qua san pham PCR qua dién di trén gel agarose nong do 1,5%.
Chup anh bang hé thong GelDoc duéi tia UV, véi thang chuan ADN 100 bp
(Thermo).
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+ Két qua phan tich da hinh xac dinh cac alen, kiéu gen cua tirng gen GH va gen
POU1F1 duoc thé hién chi tiét trong Bang 2.4.

+ Pa hinh cta gen GH va gen POU1F1 dugc nhan dién théng qua ky thuat
RFLP, st dung enzym cat dic hiéu cho ting vi tri bién di. Cu thé, enzym Mspl
cho da hinh G662A intron 1 gen GH, va enzym BspHI cho da hinh T11041C
exon 6 gen POU1F1 (Bang 2.4), str dung 1U enzyme cho mét phan tng c6 thé
tich 15 pl. Pa hinh kiéu gen caa cac doan gen dugc nhan biét bang dién di trén
gel agarose, v4i ndng do gel twong ung 1a 3% (gen GH) va 2,5% (gen POU1F1).

Bang 2.2. Trinh tw cac cip mdi sir dung trong phan wng PCR doan gen GH
va gen POU1F1

Locus gen Mai xudi (5’ 2 3°) M0inguoe (5° > 3°)  Ghichd
GH AACATCCTCCCC CCCTGTCAAGGTTA Nie va cs.
(G662A intron1)  AACCTTTC GGCTCA (2005)
POU1F1 GGGGTACCACTC TAGGGTACCTGCAA Manjula
(T11041C exon6) AACTTCAG TGGGGG va CS.
(2018)

Bang 2.3. Chu trinh nhiét nhan tirng doan gen GH va gen POU1F1

. . Giai doan
Giai doan __ , . ’
khéi d‘l.J Giai doan chinh hoan
Locus gen a thanh
Biéntinh Gian mdi Kéo dai
GH Nhiétdo  94°C 94°C 60°C 72°C 72°C
(G662A)
Thoi gian 3 phat 30gidy 45gidy 1lphat 5phat
Séchuky 1 35 1
POU1F1
(T11041C) Nhistdo  94°C 94°C 62°C 72°C 72°C

Thoi gian 10 phat 30gidy 30gidy 30giday 10 phat
Séchuky 1 35 1
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Bang 2.4. Pa hinh kiéu gen GH va gen POU1F1

Locus gene Kich thwéc Enzym Kich thuéc biang Kiéu
PCR (bp) giéi han (bp) gen
GH 466 Mspl 226/125/115 GG
(G662A intron 1) (0o 37°C) 240/226/125/115 AG
240/226 AA
POU1F1 750 BspHI 283/251/216 CC
(T11041C exon 6) (W6 37°C) 283/251/216 CT
467/283 TT

+ Két qua dién di duoc ghi nhan bang hé théng GelDoc dudi tia UV, véi thang
chuan ADN 100 bp (Thermo, M¥).

+ Sau khi xac dinh kiéu gen GH va POU1F1 cua cac ca thé ga nghién ctu, danh
gia mdi lién hé gitra kiéu gen va khéi luong co thé ga bang mé hinh tuyén tinh
tong quat (GLM) [49], véi sy hd tro ciia phan mém Minitab v.16.0 [50].

2.2.5. Phwong phap giai trinh tw

- Bé xac nhén cac diém dot bién cu thé tai G662A (gen GH) va T11041bpC (gen
POU1F1), chon mdi kiéu gen 5 ca thé c6 PCR dat tiéu chuan vé chat lugng va
d6 tinh sach dé tién hanh giai trinh tu (GTT) hai chiéu xudi, nguoc rdi tong hop
thanh soi hoan chinh. Quy trinh giai trinh tu duoc tién hanh qua ba buéc chinh,
bao gom: thiét lap phan ung GTT, lam sach san pham va phan tich tryc tiép
bang may GTT ABI 3130 (Applied Biosystems™ — Thermo, M¥). Cu thé nhu
sau:

+ Sur dung bo kit BigDye Terminator v3.1 Cycle Sequencing Kit (Applied
Biosystems™ — Thermo, M) thuc hién GTT vai tong thé tich 20 pl, bao gom:
6,4 ul H20, 8 pl BigDye® Terminator v3.1 Cycle (2,5X), 4 ul dung dich dém
BigDye Terminator v1.1/v3.1 Sequencing Buffer (5X), 1 pl mdi (3,2 pmol/ul)
va 0,6 pl khudn PCR. Chu trinh nhiét duoc thiét 1ap gom cac budc bién tinh ban
dau ¢ 96°C trong 60 gidy; tiép theo 1a 25 chu ky gdém ba budc: 96°C trong 10
gidy, 50°C trong 5 gidy, sau d6 60°C trong 4 phut; cudi cung duy tri & 4°C.
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+ Tinh sach phan tng GTT bang bo kit BigDye® XTerminator™ Purification
Kit (Applied Biosystems™ — Thermo, M$). Hon hop 1am sach duoc chuan bi
bang cach tron 90 pl dung dich SAM™ Solution véi 20 pl dung dich
XTerminator™ Solution cho mdi mau.

+ Chia 110 pl hdn hop nay vao mdi giéng cua dia 96 giéng chay phan ung giai
trinh tu.

+ B6 sung 20 pl san pham phan Gng giai trinh tu vao mdi giéng, phu kin dia
bang tim nylon va tién hanh lic & 1800 vong/phut trong 30 phit bang may lac
IKA® Vibrax VXR basic.

+ Mau dugc ly thm ¢ 1.000 x g trong 3 phit ¢ 15°C.

+ Tién hanh dua miu da duoc 1am sach vao phan tich va doc két qua trén hé
théng GTT ty dong ABI 3130.

2.2.6. Phwong phap xir Iy s6 liéu

- Tan sb alen va kiéu gen cua tirng gen tmg vién duoc xac dinh duwa trén nguyén
ly Hardy—Weinberg [50,51], theo céng thuc:

_2Npapa+Npg . 2Ngg+Npp

va
2N q 2N
Trong do: p, O lan ot la tdn sé6 cua alen AVa B, N la tong sé mau nghién ciru.

- Pé x4c nhan vj tri caa cac dot bién, dit liéu thd sau GTT duoc tién hanh xu Iy
trén phan mém BioEdit v. 7.2.5.
- Anh huong cua kiéu gen dén KLCT ga dugc danh gid bang mo hinh GLM, véi
phuong trinh:
yijk =p + Gi + Sj + &ijk

Trong do:

- yijk: gia tri quan sét cua tinh trang

- W gia tri trung binh chung

- Gi: dnh hwdng cua kiéu gen tai tirng da hinh (i = G662A: GGIAGIAA;
T11041C: CC/CT/TT)

- Sj: anh huéng cua gidi tinh j (j = trong, mdi)

- &ijk: sai so ngdu nhién.
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- Kiém dinh trang thai can bang Hardy-Weinberg dugc thuc hién bang nhiing
phan mém thong ké sinh hoc, anh hudng cua kiéu gen voi khéi lugng co thé ga
duogc phan tich theo phuong phdp cua Nelder & Wedderburn (1972) st dung

mém Minitab version 16.0 [52].
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Danh gia kha nang sinh truéng ¢ ga Lac Thiy
3.1.1. Ty 1 nudi séng ciia ga Lac Thiy

500 ca thé ga Lac Thuay thi nghiém duoc nudi nhdt hoan toan trén nén
chudng thong thoang ty nhién, mdi ca thé dugc danh sb riéng va theo dai tir 01
NT dén 20 tuan tudi.

Ty 1¢ nudi séng 1a chi tiéu phan anh mtc d6 thich nghi cling nhu stc dé
khang ctia vt nudi, ddng thoi tic dong truc tiép dén hiéu qua kinh té. Ty 1& nubi
séng cua dan ga Lac Thuy thi nghiém qua cac giai doan sinh trudng dugc thé
hién & Bang 3.1.

Bang 3.1. T 1¢ nudi song ciia ga Lac Thity trong giai doan tir 01 ngay tudi

dén 20 tuan tudi

Tuan tuoi S6 ca thé (con) Ty 18 (%)
OINT 500 100,00
1 495 99,00
2 491 98,20
3 490 98,00
4 489 97,80
5 487 97,40
6 484 96,80
7 481 96,20
8 475 95,00
9 471 94,20
10 465 93,00
11 465 93,00
12 465 93,00
13 465 93,00
14 465 93,00
15 462 92,40
16 460 92,00
17 457 91,40
18 455 91,00
19 455 91,00

N
o

455 91,00
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Két qua Bang 3.1 chi ra rang, dén 20 tuan tudi con lai 455 ca thé ga Lac
Thuy con sbéng, ching t6 dan ga thi nghiém nudi tai Tram Nghién ctru thuc
nghiém Lién Ninh c6 ty 1& duy tri dan twong ddi cao. Tir thoi diém 01 ngay tudi
(Hinh 3.1) d&én hét tuan dau tién, ty 1& hao hut ctia dan ga ghi nhan ¢ muc
khoang 1%, nguyén nhan chu yéu do ga con non, kha ning mién dich con han
che.

O giai doan 08 tuan tudi (Hinh 3.2), ty 18 nudi sdng cua ga Lac Thuy dat
95%. Két qua nay twong dong véi cong bd cua Nguyén Thi Mudi va cs. (2021)
(92,75% - 96,9%), dong thoi cao hon so véi P& Thi Kim Dung va cs. (2014)
(92,86%) [53, 54]. Tuy nhién, dén giai doan 10 tuan tudi, ty 1é hao hut cua dan
ga c6 xu hudng ting trd lai. Nguyén nhan cé thé lién quan dén diéu kién thoi tiét
nang néng xuat hién trong mot s6 thoi diém cua qué trinh thi nghiém. Do ga
khong co tuyén mé héi nén kha nang tan nhiét bi han ché. Khi nhiét 46 moi
truong vuot qua ngudng thich nghi, co ché diéu hoa than nhiét cta co thé bi qua
tai, din dén tdng than nhiét, roi loan trao doi cht, suy giam chirc nang mién dich
va giam kha niang chdng chiu voi cac tac nhan gay bénh. Trong diéu kién stress
nhiét kéo dai hoac cuong dd cao, ga cod thé bi kiét stitc do nhiét, tir d6 1am gia
tang ty 1& chét [55, 56]. Liu va cs. (2020) ciing cho thay diéu kién stress nhiét
lam tang dang keé ty 1& chét & ga thit so v6i dicu kién nhiét d6 tdi wu [57]. Do do,
cac dot ning nong trong thoi gian nudi co thé 14 mot trong nhitng nguyén nhan
g6p phan lam tang ty 18 hao hut cta dan ga Lac Thuy trong nghién ctru nay. Tir
11 dén 20 tuan tudi, ty 1& ga bi chét giam va duy tri & muc thap, phan anh muc

d6 thich nghi va kha nang chong chiu cua dan ga dugc cai thién 1o rét theo tuoi.

Ga Lac Thay thi nghiém dat ty 18 sdng 92% ¢ 16 tuan tudi va 91% & 20
tuan tudi (Hinh 3.3). Mirc ghi nhan nay thip hon so véi bao céo ctia Tran Ngoc
Tién va cs. (2021), trong d6 ty 1é nudi sdng ctia ga Lac Thuy lac 16 tuan tudi dat
94,40% [11]. Tuwong tu, Nguyén Thi Muoi va cs. (2021) ghi nhan ty 1& song sot
ctia CAc dong ga LT1, 2 va 12 lan luot 1a 94,00%, 94,67% va 95,33% [53]. Su
khac nhau nay c6 thé do ché d6 dinh dudng, hé thong chudng nudi va phuong

thirc nuoi1
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Hinh 3.2. Ga Lac Thiiy thi nghiém 08 tuin tud



Hinh 3.3. Ga Lac Thiiy thi nghiém 20 tuan tudi

Ty 18 séng cua ga chiu anh hudng bdi nhiéu yéu té nhu: phuong thirc nudi,
mat do va moi truong nudi, dich bénh...trong d6 phuong thitc nu61 anh hudng
truc tiép dén ty 1& duy tri dan cua ga [58]. Ty 1é sdng cua ga duoc nudi theo hinh
thirc nudi nhét cao hon nudi chin tha hoan toan (nudi truyén théng) hodc ban

chan tha [58]. Trong diéu kién nuoi nhét, g s& duoc an day du theo ché riéng
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tuy thuéc muc dich chan nuéi, nho do viéc kiém soat chét lugng trong chan nudi
duoc that chiat hon. Viée gidm sat chat ché duoc dau vao gip dam bao chét
lwgng san phim ddng déu hon, nang cao chat lugng thit va quy dinh vé an toan
vé sinh thuc pham. Nudi theo hinh thirc nudi nhét giup quan 1y khép kin va han
ché tdi da dich bénh va cac yéu td ngoai sinh gay hai; kiém soat dugc mat do va
mdi truong nudi, tir d6 giam thiéu rii ro hao hut ga qua trinh nuoi.

Trong nghién ctru nay, dé han ché tinh trang hao hut trong qua trinh nudi ga
thi nghiém, dan ga Lac Thuy thi nghiém cua ching t6i dugc nudi bang hinh thirc
nudi nhdt, day co thé 1a 1y giai cho kha nang duy tri dan & mic kha cao cua ga
Lac Thuy thi nghiém.

3.1.2. Khoi lwgng co thé ga Lac Thiy

Mdi cé4 thé ga Lac Thity thi nghiém duoc can KLCT tai thoi diém 01 ngay
tu6i (NT) va dinh ky mdi tuan mot 1an tir 1 dén 20 tuan tudi, vao ciing mot ngay
trong tudn va tai thoi diém budi sang trudc khi cho an nham han ché sai s6 do
trang thai no - doi.
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Bang 3.2. Khoi lwong co thé ga ciia Lac Thity qua cac tuan tudi (g)

Tuan tudi S6 cé thé (con) Mean + SD
OINT 500 27,34 + 2,20

1 495 60,70 + 8,39

2 491 101,11 + 14,23
3 490 163,41 + 26,03
4 489 248,73 + 41,42
5 487 346,22 + 57,26
6 484 453,06 + 76,48
7 481 57457 + 9147
8 475 692,21 + 106,77
9 471 819,11 + 122,11
10 465 956,41 + 136,37
11 465 1075,22 + 161,42
12 465 1186,26 + 178,79
13 465 1296,48 + 193,62
14 465 1403,52 + 213,40
15 462 1509,96 + 232,70
16 460 1605,32 + 252,87
17 457 1697,12 + 254,74
18 455 1790,00 + 254,62
19 455 1861,21 + 262,36

20 455 1928,46

I+

259,41
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Déi véi ga ¢ giai doan 0INT va cac ca thé co khdi luong co thé (KLCT)
dudi 500 g, khoi luong duoc xac dinh béng can dién tir co sai s6 +0,5 g; nhitng
ca thé ga c6 khdi lugng trén 500 g duoc do bang can dong ho (d6 chinh xac +10
g). Két qua thé hién ¢ Bang 3.2.

KLCT trung binh cua ga Lac Thuy thi nghiém tai 16 tuan tudi dat 1605,32
g. Theo Nguyén Thi Muoi va cs. (2021), KLCT cta cac dong ga Lac Thuy LTI,
LT2 va LT12 tai 16 tuan tudi 1an lugt 1a 1790,99 g; 1455,63 g va 1690,14 g [53].
Nhu vay KLCT ga Lac Thuy thi nghiém cta chung t6i thip hon dong LT1 va
LT12, nhung cao hon dong LT2.

Tran Ngoc Tién va cs. (2021), KLCT cua ga Lac Thiy ¢ 16 tuan tudi nudi
theo m6 hinh h¢ gia dinh tai tinh Hoa Binh dat 1656,33 g/con [11], cao hon so
véi bao cao hién tai. Nhin chung, KLCT cta dan ga Lac Thuy thi nghiém cta
ching tdi ting 1én qua cac tudn nudi, pht hop véi quy luat phat trién sinh hoc

chung cua gia cam.
3.1.3. Sinh trwéng tuyét ddi va sinh truéng twong doi cia ga Lac Thiy
Sinh trwong tuyét doi ciia ga Lac Thay

Téc do sinh truong 1a mot yéu té quan trong anh huong quyét dinh dén
nang suét thit & gia cam. Tdc d6 sinh truong cang nhanh thi kha ning ting khéi
lwong va stc san xuat thit cling cang cao. Toc do sinh truong chiu anh huong

ctia nhiéu yéu té nhu giéng, gisi tinh, quy trinh nudi dudng va chiam soc.

T Bang 3.3 va Hinh 3.4 cho thay rang ga Lac Thuay c6 téc do sinh truong
tuyét d6i ting dan theo tuan tudi, sinh truéng manh trong giai doan tir 5 — 15
tuan tudi. Toc do sinh truong tuyét d6i dat dinh cao ¢ tuan 10 véi gié tri 1a 19,61
g/con/ngdy, sau d6 giam dan va chi con 9,61 g/con/ngay khi két thic thi nghiém.
Téc do sinh truéng tuyét d6i thap trong nhitng tuan dau co thé duoc giai thich
boi dac diém phaét trién cta cac mo co thé. Trong giai doan ndy, su ting truong
cha yéu dién ra thong qua qua trinh ting sb luong té bao (hyperplasia), trong khi
kich thudc va khéi lwgng cua céc té bao van con nho. Do d6, mic di s6 lugng té
bao ting nhanh, muc gia ting khéi lugng co thé chwa cao. Khi ga budc vao giai
doan sinh truéng manh, su phét trién cua co thé chu yéu dién ra theo co ché tang
kich thudc té bao (hypertrophy), dic biét 1a & mé co, dong thoi khdi lwgng cac
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md va co quan trong co thé cling ting nhanh, 1am cho tdc do sinh truong tuyét
dbi dat gia tri cao hon [59, 60]. Theo Velleman (2007), su phéat trién co & gia
cam sau khi né chu yéu 1a két qua cua qua trinh phi dai soi co thong qua hoat
dong cua céc té bao vé tinh (satellite cells), gop phan lam ting nhanh khéi luong
co thé trong giai doan sinh truong [61].

Bang 3.3. Sinh trwéng tuyét doi va sinh truéng twong d6i cia ga Lac Thay

Tuan tudi Sinh truéng tuyét ddi Sinh trudng twong doi

(g/con/ngay) (%)
1 4,77 75,79
2 5,77 49,94
3 8,90 47,11
4 12,19 41,40
5 13,93 32,77
6 15,26 26,73
7 17,36 23,65
8 16,81 18,57
9 18,13 16,79
10 19,61 15,47
11 16,97 11,70
12 15,86 9,82
13 15,75 8,88
14 15,29 7,93
15 15,21 7,31
16 13,62 6,12
17 13,11 5,56
18 13,27 5,33
19 10,17 3,90
20 9,61 3,55
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Hinh 3.4. Sinh truéng tuyét déi ciia ga Lac Thiy

Sinh trwong tuyét doi

(g/con/ngay)

12345678 91011121314151617181920

Tuan tuoi

Sinh trwong twong déi ciia ga Lac Thiiy

Téc d6 sinh trudong twong dbi (STTD) dugc dung dé dién ta cudng do sinh
truong cta gia cam. Toc do STTD 1a ty 18 % gitra khdi luong gia cam tai thoi
diém khao sat sau so voi trung binh cong cua khéi luong gia cam tai thoi dém

khao sat trudc va sau.

T Bang 3.3 va Hinh 3.5 chung t6i thdy rang STTD ciia ga Lac Thuy tuan
theo quy luat giam dan theo thoi gian nudi. O tuan tha nhat, STTD dat 75,79%
va giam dan dén khi két thic thi nghiém STTP chi con 3,55%. Thoi gian nudi
tang 1am giam cuong do sinh trudng cua ga, ddn dén tinh trang cham 16n va hiéu
qua kinh té s& giam. Vi vay, vira dé chan nudi dat hiéu qua dong thoi cé chat

lugng thit cao nén thoi diém giét mo phu hop 1a 16 tuan tudi.
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Hinh 3.5. Sinh truéng twong doi ciia ga Lac Thiy

Sinh trwong twong doi

80.00
70.00
60.00
50.00
40.0C
30.00
20.00
10.00
0.00

([]0]

1234567891011121314151617181920

Tuan tuoi

3.1.4. Tiéu ton thirc An/kg ting khdi lwong co thé ciia ga Lac Thiy

Tiéu tén thuc an (TTTA) trén mdi don vi ting KLCT ¢6 vai trd quyét dinh
dén gia thanh va hiéu qua kinh té. Chi tiéu nay phan anh méi lién hé véi toc do
taing KLCT cua ga. Nhitng ca thé c6 téc do ting KLCT nhanh thudng c6 kha
ning chuyén hoa thirc an hiéu qua hon. Trong chin nudi ga thit, muc tiéu chinh

la dat toc do sinh truong nhanh dong thoi giam mic TTTA.

TTTA /kg taing KLCT cua ga Lac Thuy c6 xu huéng ting dan theo thoi
gian nudi. Ga Lac Thuy dén 16 tuan tudi c6 TTTA /kg ting KLCT dat 3,89 kg,
dén lac két thic thi nghiém dat 4,81 kg (Bang 3.4) .

Theo Nguyén Thi Mudi va cs. (2021), TTTA /kg ting KLCT ctia ga LT1 1a
3,58 kg, ga LT2 1a 3,87 kg va ga LT12 1a 3,61 kg. Nhu vay, TTTA /kg ting
KLCT ga Lac Thily nudi tai tram Lién Ninh c6 tiéu tén thirc an twong duong
LT2 va cao hon ga LT1 va LT12 [53].
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Bang 3.4. Tiéu ton thirc dn/kg ting khoi lwong co thé (kg)

Tuan tuoi TTTA
1 0,90
2 1,42
3 1,72
4 1,92
5 2,14
6 2,27
7 2,42
8 2,59
9 2,76
10 2,86
11 3,00
12 3,15
13 3,30
14 3,48
15 3,66
16 3,89
17 4,11
18 4,32
19 4,57
20 4,81
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3.2. Phan tich da hinh gen GH va gen POU1F1 ¢ ga Lac Thuy
3.2.1. Két qua tach chiét ADN tong s

Tai thoi diém 10 tuan tudi, tién hanh 1y mau mau cua 465 ca thé ga Lac
Thity con sng dé tach chiét ADN tong s6. Két qua dién di kiém tra tach chiét
ADN trén gel agarose nong d6 1% trong dém 1X TBE cho thiy ADN thu duoc
tap trung thanh mot bang sang, rd nét trén ban gel agarose (Hinh 3.6), ching to
ADN c¢6 chét luong tot, phit hop cho cac phan tich khuéch dai va xac dinh kiéu
gen tiép theo.

20Kb —

Hinh 3.6. Két qua dién di kiém tra san pham tach chiét ADN tdng s6
M: Marker thang chudn 1kb Plus (Thermo), Giéng 1-6: San phdam ADN tong s6
Nong do ADN ctia cac mu sau tach chiét va dinh luong bang may Quibit
3.0 dao dong trong khoang tir 115 dén 199 ng/ul. Két qua nay cho thiy ADN thu
dugc c6 ndng do va chit luong dat yéu cau, dap tmg cho cac thi nghiém khuéch
dai va phan tich kiéu gen tiép theo.
3.2.2. Xac dinh da hinh, tin s6 kiéu gen, tan so alen ciia gen GH va gen
POU1F1 ¢ ga Lac Thuy
3.2.2.1. Nhén ddc hiéu PCR doan gen GH va POUIF1
Két qua khuéch dai doan gen GH va POU1F1 cho thiy mdi phan tng PCR
chi thu dugc mot bang ADN duy nhat, khong xuat hién bang phu va khong bi
tap nhiém. Kich thudc san pham khuéch dai dat khoang 466 bp doi véi gen GH
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va khoang 750 bp ddi véi gen POULF1, phu hop véi két qua ciia Nie va cs.
(2005) [15] va Manjula va cs. (2018) [4] (Hinh 3.7).

‘ :-,‘t‘ ~w Sl 4 ':.;:
- . - - | &— 466bp 750bp —» |

Hinh 3.7. Két qua dién di kiém tra san pham PCR nhéin gen GH va gen POU1F1
A: M: thang chuan ADN 100bp; 1-7: San pham PCR khuéch dai gen GH
B: M: thang chudn ADN 100bp; 1-7: San phdm PCR khuéch dai gen POU1F1

3.2.2.2. Phan tich da hinh RFLP bang enzym gidi han doan gen GH va
POU1F1

Két qua phan tich da hinh RFLP gen GH va gen POU1F1 bang enzym gi6i
han twong tmg Mspl va BspHI trén 455 ca thé ga Lac Thiy con sdng dén cudi ky
thi nghiém tai 20 ,carca tuan tudi duoc thé hién & Hinh 3.8; Hinh 3.9 va Bang
3.5.

Két qua dién di san pham RFLP cua gen GH sau khi cit bang enzym gi6i
han Mspl trén gel agarose 3% c6 sy xuét hién cua ba kiéu gen dic trung, bao
gom kiéu gen AA thé hién hai bang ADN tuong tng 240 va 226 bp; kiéu gen di
hop AG dic trung boi bon bang ADN kich thude 240, 226, 125 va 115 bp; kiéu
gen GG thé hién ba bang ADN gdm 226, 125 va 115 bp (Hinh 3.8).

Tuong ty, két qua phan tich RFLP cia gen POULF1 sau khi cit bing
enzym BspHI cho thay sy ton tai ciia ba kiéu gen. Cu thé, kiéu gen TT gém hai
biang ADN tuong tGng 467 va 283 bp; kiéu gen di hop CT thé hién bon bang
ADN 14 467, 283, 251 va 216 bp; va kiéu gen CC c6 ba biang ADN c6 gdm 283,
251 va 216 bp (Hinh 3.9).



Hinh 3.8. Két qua phan tich da hinh gen GH bang k§ thuiat PCR-RFLP
Sdn pham cdt da hinh G6624 gen GH bang enzym Mspl trén gel agarose nong dé 3%
AA: co bang 240 va 226 bp, AG: co bang 240, 226, 125 va 115bp
GG: bang 226, 125 va 115bp; M: thang chudn ADN 100bp

] g et (e b (9 [0

467 bp >

283 bp >
251 bp >
216 bp >

Hinh 3.9. Két qua phan tich da hinh gen POUIF]1 bang kj thuit PCR-RFLP
San pham cdt da hinh T11041C gen POUIF1 bang enzym BspHI trén gel agarose 2,5%,
TT: bang 467 va 283 bp, CT: bang 467, 283, 251 va 216 bp;
CC: bing 283, 251 va 216 bp; M: thang chuan ADN 100bp
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3.2.2.3. Gidi trinh tw doan gen GH va POU1F1
Gidi trinh tw xdc nhén diém dpt bién G6624 gen GH
Dé x4c nhan mirc do phu hop cua diém dot bién G662A gen GH véi két qua phan
tich PCR-RFLP st dung enzym Mspl (vi tri cit cia enzym Mspl Ia
5 C|C G G 3, ching tdi tién hanh giai trinh tw 5 mau dai dién cho mdi kiéu
gen tuong ung (GG, AG va AA). Dit liéu duogc trinh bay trong Hinh 3.10.

|

A ' i B

Hinh 3.10. Trinh ty ving intron 1 gen GH xac nhéin diém da hinh G662A
A: Kiéu gen AA; B: Kiéu gen AG, C: Kiéu gen GG.
Phan dwoc déng khung la vi tri xdy ra dét bién

Két qua phan tich cho thay ving intron 1 cia gen GH duoc nhan 1én hoan toan
dic hiéu, diém da hinh dwoc xac nhan tai vi tri G662A thudc intron 1 gen GH 1a hoan
toan chinh xac va phu hop véi két qua PCR-RFLP.

Gidi trinh tw xdc nhdn diém dpt bién T11041C gen POULF1

Pé xac nhan diém dot bién T11041C caa gen POULF1 vai két qua phan tich
PCR- RFLP sir dung enzym gi6i han BspHI (5' T/CATGA 3"), ching tdi tién hanh giai
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trinh ty 5 mau dai dién cho mdi kiéu gen twong tng (CC, CT va TT). Két qua duoc thé
hién & Hinh 3.11.

AAATICAT GA AAATICAT GA

AAATITATGA

Hinh 3.11. Trinh tw viing exon 6 gen POU1F1 x&c nhin diém da hinh
T11041C

A: Kiéu gen CC; B: Kiéu gen CT: C: Kiéu gen TT.
Phan dwoc dong khung la vi tri xdy ra dét bién

Két qua GTT & Hinh 3.11 cho thiy doan gen POU1F1 duoc nhdn 1én hoan toan
dic hiéu, ddng thoi xac nhan dinh diém da hinh T/C tai vi tri 11041. Sy thay d6i nay
anh huong truc tiép dén vi tri nhan dién cua enzym BspHI, phu hop vé6i két qua PCR-
RFLP.

3.2.2.4. Tan sé kiéu gen/alen ciia da hinh gen GH va POUIF1

Sy phan bd tan sd kiéu gen, alen cta cidc da hinh GH/Mspl va
POU1F1/BspHI trong quan thé ga Lac Thuy thi nghiém thé hién ¢ Bang 3.5.
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Két qua kiém dinh chi binh phuong (x%) cho thdy su phan bé tan s alen va kiéu
gen tai cac vi tri phu hop véi trang thai can bang di truyén Hardy-Weinberg.
Diéu nay cho thiy su phan b alen, kiéu gen ciing nhu céu trac di truyén cua
quan thé tai cac locus nghién ciru twong d6i on dinh, khong bi anh huong boi
nhing yéu t6 nhu chon loc nhan tao, troi dat di truyén hay giao phéi khong ngau
nhién & locus nay cua giéng ga Lac Thuy. Trang thai can bang di truyén 14 diéu
kién thuan loi dé danh gia mdi lién hé giira da hinh gen GH va gen POU1F1 véi
khéi luong sinh trudng & ga, giup han ché nguy co sai 1éch do cau triic ciia quan
the.

Két qua cho thay, tai locus GH/Mspl (G662A), alen A (0,77) chiém wu thé
so voi alen G (0,23). Trong d6, tan sé kiéu gen AA 16n nhat (0,60), tiép dén 1a
kiéu gen AG (0,33) va nho nhét 1a kiéu gen GG (0,07). Su phan bo céc kiéu gen
va alen tai locus nay cua chiing t6i phu hop véi két qua da duge Nguyén Thi
Quynh Chau va cs. (2023) cong bd trén quan thé ga Lac Thuy. Pong thoi, cling
tuong dong v4i cac bdo cao trén ga Tau Vang (0,67 alen A; 0,30 alen G), ga
Cobb (0,72 alen A; 0,28 alen G) [42], ga Mia (0,71 alen A; 0,29 alen G) [5] va
ga Lién Minh (0,81 alen A; 0,09 alen G) [6], ciing nhu phu hop véi cac két qua
khao sat do Nguyén Thi Quynh Chau va cs. (2024) cong bb [8, 62].

Bang 3.5. Tan s kiéu gen va tan s6 alen gen GH va gen POU1F1 trén ga

Lac Thuy
Gen SNP Tan sé kiéu gen Tan s6 alen HWE (x%)3 841
GH G662A AA AG GG A G
0,60 0,33 0,07

0,77 023  1,9374
(n=273) (n=152)  (n=30)

POUl1F1 T11041C CC CT TT cC T

0,38 0,47 0,15
061 0,39 0,069
(n=173) (n=213)  (n=69)

Ghi chii: Gid tri y° tra bang tai df = 1 va mirc ¥ nghia p = 0,05

Pbi véi da hinh T11041C tai locus POU1F1/BspHI, két qua cho thay alen
C (0,61) pho bién hon alen T (0,39). Trong ba kiéu gen x4c dinh dugc, kiéu gen
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CT ¢6 tan s6 16n nhét (0,47), tiép dén 1a kiéu gen CC (0,38) va nho nhat kiéu
gen TT (0,15). Su xuat hién dong thoi cua ba kiéu gen nay phu hop véi bao cao
trude d6 trén quan thé ga Lac Thuy [8]. Két qua nay ciing gidng v6i mot sb béo
C4o trén cac gidng ga khac. Cu thé, & dong ga huéng thit Trung Qudc, Jin va cs.
(2018) ghi nhan kiéu gen CT c6 tan sb cao nhat (0,49), tiép theo 12 CC (0,28) va
TT (0,23), dong thoi alen C (0,52) phd bién hon alen T (0,48) [63]. Trén gidng
ga Noi, Thu va cs. (2021) ciing ghi nhan kiéu gen CT (0,43) ¢ tan s6 cao hon
CC (0,40) va TT (0,17), v6i tan sb alen C (0,615) 16n hon alen T (0,385) [7].
Tuy nhién, két qua nghién ctru trén ga ban dia Han Qudc ctia Manjula va cs.
(2018) cho thay kiéu gen CC chiém uu thé tuyét ddi (0,844), cao hon nhiéu so
v6éi CT (0,13) va TT (0,026), v6i tan s alen C 13 0,909 va T 1a 0,091 [4].
Tuong tu, Ubong va cs. (2025) khi nghién cttu da hinh PIT-1/BspHI ¢ ga ban
dia Nigeria FUNAAB Alpha d3 ghi nhan kiéu gen c6 tan s6 cao nhat 1a BB
(0,52), sau d6 1a AA (0,32) va AB (0,16); trong d0, alen B (0,64) phd bién hon
alen A (0,36) (twong tng véi alen C va T trong nghién ctru nay) [64].

3.3. Moi lién két giira kiéu gen ciia da hinh GH/Mspl va POU1F1/BspHI véi
khoi lwong co thé ga Lac Thuy

3.3.1. Méi lién két giira cc ki¢u gen ciia da hinh G662A gen GH véi khdi
lwong co thé ga Lac Thiy

Méi lién két giita cac kiéu gen cia da hinh G662A thudc gen GH véi
KLCT cua 455 ca thé ga Lac Thuy (gom 260 ga tréng va 195 ga méi) duogc trinh
bay ¢ Bang 3.6.

Phan tich mai lién két giita da hinh G662A ciia gen GH véi KLCT & ga Lac
Thuy cho thdy KLCT ting dan theo thoi gian nudi, phu hop voi quy luat phat
trién sinh hoc chung cua gia cam. Két qua thong ké ciing cho thdy ga mang kiéu
gen GG c6 KLCT 16n hon so v6i AA trong khoang thoi gian tir 7 dén 20 tuan
tudi (p < 0,05).

O giai doan tir 1 dén 6 tuan tudi, mic du ga mang kiéu gen GG c6 Xu
huéng dat KLCT 16n hon so v6i AG va AA, tuy nhién su sai khac gitta cac kiéu
gen khong c6 nghia thong ké (p > 0,05). V& chi tiéu ADG, ga mang kiéu gen GG
dat gia tri cao nhat (15,14 g/con/ngdy), tiép theo la kiéu gen AG (13,76
g/con/ngay) va thap nhat 1a kiéu gen AA (12,88 g/con/ngay) (p < 0,05). Nhiing
két qua trén cho thay alen G c6 tac dong tich cuc dén téc ting KLCT & ga Lac
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Thuy. Do do, kiéu gen GG co thé duoc coi 13 mot chi thi phan tr tiém nang, co

gia tri tham khao trong viéc hd tro chon loc sém céac ca thé ga Lac Thuy c6 xu

huéng sinh trudng tot tir tuan tudi thi 7.

Bang 3.6. Moi lién hé giira cac kiéu gen ciia da hinh G662A gen GH dén
khdi lwong ga Lac Thiiy (g; LSM = SE)

Tuin Kiéu gen 5

tudi AA (n = 273) AG (n = 152) GG (n = 30)

0LNT 27,28 +0,13 27,60 £ 0,18 27,59 + 0,36 0,309
1 60,53 + 0,50 60,70 + 0,68 63,01 + 1,52 0,301
2 100,25 + 0,85 100,97 + 1,16 104,58 + 2,57 0,274
3 162,12 + 1,56 164,93 + 2,13 168,24 + 4,72 0,330
4 246,21 + 2,46 250,505z 3,35 259,37 + 7,43 0,187
5 340,81 + 3,25 352,09 + 4,43 355,74 + 9,83 0,069
6 447,32 + 4,26 459,30 + 5,80 463,25 + 12,87 0,172
7 565,98 + 5,08" 580,69 + 6,92% 599,50 + 15,35 0,048
8 674,25 + 5,74 699,13 + 7,83 734,42 + 17,36° *ox
9 797,20 + 6,41° 830,71 + 8,74° 866,24 + 19,38° *ox
10 925,07 + 6,67° 977,98 + 9,10° 1014,68 + 20,18  ***
11 1035,08 + 7,95°  1095,77 +10,83"  1157,26 + 24,0280  ***
12 1137,23 +8,50°  1214,94+11,58"  1288,95+ 25,69°  ***
13 124445 +8,99°  1320,64 + 12,25°  1410,93 + 27,17°  ***
14  1347,72+959°  142555+13,07° 1530,19 + 28,99°  **=*
15 144846 +10,26°  1533,43+13,98"  1649,12 + 31,01°  ***
16 153591 +11,17°  1634,91+1522° 176254+ 33,76° ok
17  1622,89+11,04° 1728,86+15,05°  1872,20 + 33,372  ***
18  1711,91+10,87° 182548 +14,82°  1981,96 + 32,872  ***
19  1776,13+10,99° 1901,56 + 14,98"  2022,82 + 33,22  ***
20  1843,29+10,76° 1967,20 + 14,66°  2162,58 + 32,528  *x*

ADG 12,88 +0,08° 13,76 + 0,10° 15,14 + 0.23° ok

Ghi cha: **: p <0,01; ***: p <0,0001
Cdc gid tri trong cung mot hang co chit cai khac nhau (a, b, c) la sai khac co y nghia

(p < 0,05).
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Két qua nay thong nhat v6i voi nhidu cong bd trude ddy. Cu thé, Thinh va
cs. (2020) cho thiy ga Mia mang kiéu gen GG c6 KLCT cao hon rd rét ¢ giai
doan 7 - 14 tuan tudi va cd6 ADG cao hon ¢ cac khoang thoi gian tir 4 dén 6, 6
dén 8, 8 dén 10, 10 dén 12 va 2 dén 16 tuan tudi [65]. Hoang Anh Tu4n va cs.
(2022) ciing ghi nhan kiéu gen GG c¢6 anh hudng 16n dén KLCT cua ga Mia
trong giai doan 8 - 20 tuan tudi [5]. Tuong tu, DS Thi Thu Huong va cs. (2023)
bao céo kiéu gen GG 1am ting dang ké KLCT cta ga Lién Minh & giai doan 11-
20 tuan tudi [66]. Ngoai ra, Mehdi & Reza (2012) ghi nhan anh hudng cua da
hinh nay dén KLCT ga Iran & 1 va 8 tuan tudi [17].

Gen GH 1a gen thudc truc sinh trudng, gitt vai trd trong diéu hoa qua trinh
phat trién co, xuong & ga. Nhiéu da hinh ctia gen ndy dd duoc ching minh c6

moi lién quan dang ké dén dac di€ém sinh trudng & cac giong ga khac nhau.

3.3.2. Moi lién két giira cac Kkiéu gen ciia da hinh T11041C gen POU1F1
v6i khoi lwong co thé ga Lac Thiy

MGdi lién két giita cac kiéu gen cta da hinh T11041C thudc gen POU1F1 va
KLCT ciia 455 c4 thé ga Lac Thuy dugc trinh bay ¢ Bang 3.7.

Phan tich mdi lién két giita cho thdy KLCT cia dan ga ting dan theo thoi
gian nudi, tuan theo quy luat phat trién sinh hoc cua gia cdAm. Anh hudéng cia cac
kiéu gen dén KLCT duogc ghi nhan rd & mot sd giai doan sinh trudng. Cu thé,
cac ga mang kiéu gen CC c¢6 khdi KLCT cao hon so voi kiéu gen TT trong cac
khoang thoi gian tir 9 - 11 tudn tudi va tir 14 -20 tudn tudi (p < 0,05).

Tir 4 dén 8 va 12 dén 13 tuan tudi, ga mang kiéu gen CT ¢6 KLCT nhé hon
CC nhung lai cao hon TT; tuy nhién, su sai khac nay khong c6 y nghia thong ké
(p > 0,05). Gié tri ADG cao nhat ¢ ga co kiéu gen CC (13,53 g/con/ngay), trong
khi kiéu gen TT c6 gia tri thip nhat (13,00 g/con/ngay) (p < 0,05). Nhitng di
liéu nay cho thiy alen C c6 xu hudng anh hudng co loi dén sinh truong va
KLCT ¢ ga Lac Thuy.

Két qua thu duoc thong nhat véi bao cao ciia Manjula va cs. (2018), trong do
da hinh POU1F1/BspHI ¢6 mdi lién quan véi KLCT va mirc tang khdi lugng
ctia ga ban dia Han Qudc 14 - 16 va 16 - 18 tuan tudi (p < 0,05); ga mang kiéu
gen CC c6 mirc ting KLCT cao nhat, trong khi kiéu gen TT cho két qua thap

nhAt.
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Bang 3.7. Anh huéng ciia cac kiéu gen thudc da hinh T11041C gen POU1F1
dén khdi lwong ga Lac Thiy (g; LSMean = SE)

Tuan

tuoi

01 NT

© 0O N O O B~ W N P

o o e T = R N
© 00O N O o A W N B, O

20
ADG (9g)

Kiéu gen

CC (n=173) CT (n =213) TT (n =69)
27,27 +0,17 2747 +£0,15 2752 +0,26
60,45 + 0,63 60,85 + 0,58 61,18 + 1,00
100,30 + 1,07 100,90 + 0,98 101,70 + 1,70
163,60 + 1,97 163,10 + 1,79 163,90 + 3,11
250,80 + 3,11 247,80 + 2,82 245,00 + 4,90
348,80 + 4,12 343,80 + 3,74 342,10 + 6,50
455,80 + 5,38 450,50 + 4,89 448,80 + 8,50
582,80 + 6,41 568,60 + 5,83 561,70 + 10,12
699,70 + 7,31 679,20 + 6,64 674,40 + 11,54
82850 +8,17° 807,50 + 7,42 789,00 + 12,89"
964,70 + 8,65° 941,40 +7,86® 927,70 + 13,66"
1083 + 10,33° 1054 + 9,39% 1037 + 16,31°
1192 + 11,23 1165 + 10,20 1146 + 17,73
1298 + 11,87 1275 + 10,78 1251 + 18,74
1407 + 12,64° 1379 + 11,48% 1348 + 19,95°
1512 + 13,56° 1484 + 12,32% 1449 + 21,40°
1614 + 14,81° 1571 + 13,45% 1541 + 23,38°
1701 + 14,84° 1665 + 13,48%° 1633 + 23,42°
1796 + 14,77° 1759 + 13,42% 1716 + 23,32°
1867 + 15,23° 1827 + 13,84% 1793 + 24,04°
1936 + 15,02° 1893 + 13,65% 1860 + 23,72°
13,53 +0,11° 13,23 +0,10% 13,00 £ 0.17°

0,600
0,798
0,777
0,972
0,576
0,569
0,687
0,126
0,061
0,023
0,036
0,029
0,062
0,086
0,034
0,039
0,016
0,035
0,012
0,022
0,016
0,015

Nhitng ky ti a, b trong ciing mot hang thé hién su sai khac cO Y nghia thong ké (p <

0,05).
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Tuong tu, Ubong va cs. (2025) ciing ghi nhan ga tréng Nigeria FUNAAB
Alpha mang kiéu gen BB (twong tng kiéu gen CC trong nghién ctru nay) c6 uu
thé vé khdi luong (p < 0,05) & 4 va 8 tudn tudi. Ngoai ra, kiéu gen BB con ¢o
anh hudng c6 y nghia ddi voi mot sé chi nhu chiéu dai than, sai canh va chiéu
dai canh so voi kiéu gen AA (twong tmg voi kiéu gen TT cta chung t6i) & 6 tuan
tudi (p < 0,05) [63].

O ga Noi Viét Nam, Thu va cs. (2021) lai ghi nhan da hinh POU1F1/BspHI
c6 anh huong dén KLCT theo hudng nguoc lai, g mang kiéu gen TT (1.040 g)
c6 KLCT cao nhét, con kiéu gen CC (946,0 g) c6 KLCT thap nhat & 91 ngay
tuéi (p < 0,05) [7]. Su sai khac ghi nhan cho thdy tic dong da hinh
POU1F1/BspHI 1én tinh trang sinh trudng c6 thé chiu anh huéng bai nén tang di
truyén cua timg giéng.

Gen POU1F1 nam trén NST1 gan viung QTL diéu hoa sinh truéng va phat
trién co xuwong & ga nén cac da hinh ctia gen POULF1 c6 kha ning cai thién
KLCT ciing nhu dic diém hinh thai cia ga.

Hinh 3.12. Ga trong Lac Thiiy mang kiéu gen cé loi lién két véi tinh trang sinh
truong
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Hinh 3.13. Ga trong Lac Thiiy khong mang Kiéu gen lién két véi tinh trang sinh
trudng

Hinh 3.14. Ga mai Lac Thity mang Kiéu gen cé loi lién két véi tinh trang sinh
truong



Hinh 3.15. Ga mai Lac Thity khong mang kiéu gen lién két véi tinh trang sinh
truéng
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KET LUAN VA PE NGHI
Két ludn

- Ga Lac Thuy nu6i ¢ tram Lién Ninh c6 ty 1¢ séng tuong dbi tot, dat 95,00% &
8 tudn tudi, dén 20 tuan tudi dat 91,00%. Khdi lugng co thé cua ga Lac Thuy
lic 16 tuan tudi dat 1605,32 g, ltc 20 tuan tudi dat 1928,46 g. Tiéu tén thic dn
trén mdi kg tang khdi luong co thé lac 16 tuan tudi dat 3,89 kg va lic 20 tuan
tudi dat 4,81 kg.

- Quan thé ga Lac Thuy c6 muc d6 da hinh cao tai hai locus GH/Mspl (G662A)
va POU1F1/BspHI (T11041C), trong d6 mdi locus déu xac dinh dugc hai alen

va ba kiéu gen dic trung.

- Phan tich mdi lién két giita da hinh GH/MspI (G662A) véi khdi luong co thé
cho thdy ga mang kiéu gen GG c6 khdi lugng co thé cao hon 13 rét so véi cac
kiéu gen AG va AA trong giai doan 7 - 20 tuan tudi (p < 0,05). Tuong tu, doi
v6i da hinh POU1F1/BspHI (T11041C), ga mang kiéu gen CC c6 khéi luong co
thé cao hon c6 ¥ nghia thong ké so v4i ga mang kiéu gen TT & cac giai doan 9 -
11 tuén tudi va 14 - 20 tudn tudi (p < 0,05).

Dé nghj

- Can xem xét sir dung cac da hinh G662A gen GH va da hinh T11041C gen
POU1F1 nhu nhing chi thi phan tir tiém ning trong cong tac chon tao ga Lac
Thuy theo hudng nang cao ning suét sinh trudng. Nén chon Iwra cé thé ga mang
kiéu gen GG (gen GH) va kiéu gen CC (gen POU1F1) dé chon tao dong ga Lac
Thuy c6 nang suat sinh trudng cao.

- Can tiép tuc nghién ctru va xac dinh moi lién két gitra da hinh gen GH va
POU1F1 véi cac chi tiéu sinh truong & nhitg gidng ga ban dia khac, tir d6 chon

tao giébng ga ban dja Viét Nam c6 kha ning sinh truong cao.
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i
PHU LUC TRINH TU POAN GEN GH VA GEN POU1F1

1. Két qua giai trinh ty doan gen GH.

5’AACATCCTCCCCAACCTTTCCATCTCCGTATAAATGACTACAATGAGG
TAGCACCATGGCGAACACATCTGCATTTATGCAAGGAGGGGATATGGAGA
GGTGGCAGTGATCACGAGCACCCCCATCCATTTTAAACAGACCCCCAGCTA
TATAAGGGGTGTCTCACCTGTTATCATCACCTGGATGAAAGGAGGAAACGT
TCAAGCAACACCTGAGCAACTCTCCCGGCAGGAATGGCTCCAGGTACTTTG
CTTTATCTCAGTTCTAATGGGTGTTCCAATGCTGCTGCATGCTTTGGGTGAT
GGGATACGATGGTGGGGTGTGCTGTGGTGGGCTGACACACGCAGAGLCCGG
CTCTGAACTAAAATGTGGCAACTTACAGATCAGTGACAAAGGATCTCCTTC
CCTACAGTGCAACTTCAAACCATGAGCTGACTCAGGTAACCCTGAGCCTAA
CCTTGACAGG-3'. Phan déng khung thé hién trinh tu nhan dién va vi tri cit cua
enzym Mspl.

2. Két qua giai trinh tw dean gen POU1F1.

5'GGGGTACCACTCAACTTCAGTCATTGCTGACTGGGAAGAACAGTTT
ATGGCAGATATTTGATTTTTAGAAAATATGATAACCTCTAAAACACTGCTG
TTGTAGTTTCTGATTTCCAGAAATACTATACAAAAAGCCTGAATGTGTCAG
AAAAGTTTCTAATAGTGATATTTTTCCCTTTGTACAGTATTTCTGCCAAAGA
AGCCCTGGAGAGGCACTTTGGAGAACAAAGCAAGCCTTCTTCTCAGGAAA
TCATGAGGATGGCTGAGGGGCTTAATCTTGAGAAAGAAGTCGTAAGAGTT
TGGTTTTGCAACAGAAGACAAAGGGAAAAAAGAGTGAAGACAAGTCTGCA
TCAGAACGCCTTTAGCTCTATTATCAAGGAGCACCATGAGTGCCGGTAAAG
CTTTTTCATGCGTAGCTGTGGATTTCTGTTTTGCTTTATTTTAAGTACTTTGT
ATATACTTATTTT/CATGAAGAAAAAATGGTAAATCACTTGATTCCCTTACA
AGCTAGCCAGCTTCAGATGCAATTTTGTGTGGGAGGCCTGATTTCATTGTA
AAAGGTTGGGGAAAAAAATGCTATTGCATATATTTGAACTGTTGAAGGCCT
AACTTCAGTGAGCCTATTAGGCATTACTCAACCAGAAATGCTTTACAAATA
GCATATGTAGTTGCAGTTTCCCTGTGCTGTGCCTTCACTGAGTCCGCATTGT
ACTGAATGATTAAAAGAGAACCCCCATTGCAGGTACCCTA-3" Trinh ty nhan
dién va vi tri cit ciia enzym gi6i han BspHI (5' T|CATGA 3') dugc xéac dinh rd trén

doan trinh ty (vi tri dong khung).
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hinh POUIFI/BspHI (T11041C). Tong so 455 c4 thé ga Lac Thay duoc 1ay mau mau va tién hanh xac
dinh ki€u gen bang phvzong phap PCR-RFLP. Két qua cho thay, da hinh POUIFI/BspHI thu dwoc 3
ki€éu gen CC, CT va TT ¢6 tan s6 tuong tng la 0,38, 0,47 va 0,15; 2 alen C va T c6 tan s twong ung la
0,61 va 0,39. Phan tich théng ké cho thay, da hinh POU1F1/BspHI ¢ anh hudng tich cuc dén mtic tang
khoi luong co thé (KLCT) cua ga Lac Thily 6 mot s6 tudn tudi (TT): céc ca thé ga mang kiéu gen CC c6
KLCT cao hon dang ké so vdi cac ca thé ga mang kiéu gen TT trong giai doan 9-11TT va 14-20TT
(P<0,05). Do @6, kiéu gen CC ctia da hinh POU]FI/BspHI 6 tiém  ndng dwoc sit dung nhw moét chi thi

phan ti trong chuong trinh chon loc nham cai thién KNST ctia quan thé ga Lac Thay.
Tw khéa: Ga Lac Thuy, sinh truéng, gen POUTF1.

ABSTRACT
Association of POUIF1 gene polymorphism with growth performance in Lac Thuy chickens

The POUIF1 gene is an important candidate gene associated with growth traits in chickens. The
study aimed to evaluate the association between the growth performance of Lac Thuy native chickens
and the POU1F1/BspHI (T11041C) polymorphism. A total of 455 individuals were collected for blood
samples and their genotypes were analyzed using PCR-RFLP. The results showed that SNP at locus
POU1F1/BspHI had 3 genotypes CC, CT and TT with corresponding frequencies of 0.38, 0.47, and 0.15.
The allele frequencies of C and T were 0.61 and 0.39, respectively. Statistical analysis revealed that this
polymorphism had a positive effect on body weight gain in Lac Thuy chickens at several ages.
Specifically, individuals with the CC genotype exhibited significantly higher body weights than those
and TT genotypes during 9-11 and 14-20 weeks (P<0.05). Therefore, the CC genotype of the
POU1F1/BspHI (T11041C) could serve as a molecular marker for selective breeding aimed at improving
growth performance in Lac Thuy chicken populations.

Keywords: LacThuy chickens, growth, POUI1F1 gene.

1. BAT VAN DE

Chén nuodi gia cam la linh viee then chot
ctia nganh chan nuéi Viet Nam, trong do cac
giong ga ban dia chiém hon 70% tong dan gia
cam quoc gia (Evelyne va ctv, 2022) va dong
vai tro quan trong trong sinh ké chan nudi
néng ho va an ninh thuc phdm. Hau hét cac
giong ga ban dia thé hién kha nang thich
nghi t6t voi diéu kién khi hau khic nghiét va

Phong Thi nghiém trong diém Cong nghé té'bao dong vat
2Trung tdm nghién ctru ong va chuyén giao cong nghé chan nudi
3Trung tam thuc nghiém va bao ton vat nudi

4Vién Chan nudi

*Tac gia lién hé: PGS.TS. Pham Doan Lan, Pho Vién truong
Vién Chan nudi. PT: 0914366975; Email:
pdlanvn@yahoo.com.

ché d6 dinh dudng ngheo nan, do d6 gitr vai
tro quan trong trong hé thong chan nudi bén
vitng tai vung nong thon (Liverpool-Tasie va
ctv, 2019; Thu va ctv, 2021).

Tai mién Bac Viét Nam, ga Lac Thuy la
giong ban dia c¢6 thit, tring ngon, dugc
nguoi tiéu dung ngay cang wa chudng va
mang loi ich kinh t€ cao. Tuy nhién, so véi
cac gidng ga thwong phdm, van boc 16 nhitng
han ché vé nang suat, dién hinh la tdc d6 sinh
treéng con cham (Nguyén Thi Mwoi va ctv,
2021). Do d6, viéc cai thién kha nang sinh
truong (KNST) ga Lac Thuy d€ ting hiéu
sudt chan nudi dang la van dé rat duoc quan
tam, ddc biét trong boi canh nhu cau protein
dong vat cta con nguoi dang tang nhanh
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chong. Céc bién phap quan ly nhu t61 wu hda
dinh dudng va phong bénh da dwoc thuc
hién réng rai, tuy nhién cho dén nay hiéu qua
van con han ché. Do d6, viéc cai thién KNST
0 ga ban dia can duoc tiép can vdi cac cong
nghé hién dai nhu di truyén phan t trong
chon loc dé xac dinh cac gen tng vién c6 lién
quan tryc tiép tdi cac tinh trang kinh t& nhu
sinh treong maoi tao nén loi ich lau dai, bén
vitng va cé gid tri thuc tién cao (Rodbari va
ctv, 2011; Thu va ctv, 2021).

Nhiéu gen tham gia di€u hoa sinh
treong & dong vat, trong d6 yéu td phién ma
dic hiéu tuyén yén (POUIFI hay PIT-1) la
mot trong nhitng gen quan trong nhat
(Bhattachyra va Chatterjee, 2012; Jin va ctv,
2018). O ga, POUTF1 ndm trén NST 1 véi cdu
tric bao gdm 7 exon va 6 intron, trai dai
khoang 14kb gan cac locus QTL lién quan
dén sinh trudéng va phat trién (McElroy va
ctv, 2006; Bello va ctv, 2020;
https://www.animalgenome.org/cgi-
bin/QTLdb). Gen POUIF1 duoc xem la gen
tng vién cho cac tinh trang san xuat do co
pham vi hoat dong sinh hoc da dang va vai
tro diéu hoa thiét yéu (Nie va ctv, 2008). Gen
nay ma hoa cac protein duoc biéu hién chu
yéu & cac té€ bao lactotroph, somatotroph va
thyrotroph tiét ra prolactin (PRL), hormone
sinh treong (GH) va hormone kich thich
tuyén giap (TSH) (Iguchi va ctv, 2017). Hau
hét cac da hinh di truyén duoc quan sat thay
0 gen POUIF1 c6 thé kiém soat su biéu hién
cac hormone trén va anh huong dén hoat
dong trao doi chat va su phat trién co xuong
ctia ga (Bhattachyra va Chatterjee, 2012; Thu
va ctv, 2021). Cac da hinh trong gen nay da
duwoc minh ching c6 anh hudng dén cac tinh
trang sinh tredng, khoi luong co thé & nhiéu
loai nhu lgn (Getmantseva va ctv, 2017; Bo va
ctv, 2022), bo (Seong va ctv, 2011), dé ctru
(Aboelenin va ctv, 2022) va ga (Manjula va
ctv, 2018; Thu va ctv, 2021; Ubong va ctv,
2025). Do do, gen nay duoc xem la gen ttng
vién c6 tiém nang lién két voi cac tinh trang
san xudt ¢ ga.

Nghién ctu vé da hinh T11041C gen
POUIF1 budc dau da thuc hién trén mot s
gidng ga ban dia Viét Nam (Thu va ctv, 2021;
Nguyén Thi Quynh Chau va ctv, 2023, 2024).
Tuy nhién, moi lién két gitta da hinh gen nay
vl KNST ¢ céc gidbng ga ban dia con rat han
ché. Do d6, d€ g6p phan vao bao ton va khai
thac hiéu qua ngudn gen ga ban dia, nghién
cttu nay da duoc thuec hién phan tich méi lién
hé gitta da hinh tai vi tri T11041C gen
POU1F1 véi KNST ga Lac Thiy nham cung
cap thdng tin khoa hoc hd tro cho cong tac
chon tao giong c6 KNST cao gép phan nang
cao hiéu qua chan nuodi gidng ga nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu, dia diém va thoi gian

Thi nghiém (TN) dwoc thuc hién trén
giong ga Lac Thay, tai Tram nghién cttu thuc
nghiém Lién Ninh, Trung tam nghién cttu
Ong va chuyén giao cong nghé chan nudi, tir
thang 4/2025 dén thang 8/2025 va phan tich
di truyén duwoc thuc hién tai Phong Thi
nghiém trong diém Cong nghé t&€ bao dong
vat (PTNTD), Vién Chin nudi.

2.2. Phwong phap
B&' tri thi nghiém: Tong s6 500 ca thé ga Lac
Thuy thuwong pham (TP) dwoc cung cap boi
Trung tdm thuc nghiém va bao ton vat nudi,
nuodi nhot hoan toan trén nén chudng thong
thoang tu nhién, gan nhan c4 thé va theo doi
KLCT tir 01 ngay tudi (NT) dén 20TT. Ga
dwoc nudi dudng cung ché do cham soc, vé
sinh phong bénh va quy trinh chan nuoi trén
co so tham khao quy trinh nudi ga thit cta
Tram nghién cttu thyre nghiém Lién Ninh véi
gid tri dinh dudng duoc trinh bay ¢ bang 1.
Bang 1. Gia tri dinh dudng thitc dn nuoi ga TP

Chi tiéu Giai doan
INT-3TT _ 45TT  6-20TT
ME (keal/kgTA) 2800 2950 3.000
Protein (%) 2000 1650 17,00
Canxi (%) 0,60-120 050,00 0,87
Photpho (%) 0.50-1.00 040100  0.69
Xo (%) 5,00 600 526

KLCT duoc can tai thoi diém 1 ngay tudi
(NT) va moi tudn tudi (TT)-20TT vao mét
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ngay nhat dinh, budi sang trudc khi cho an.
Déi véi ga INT va KLCT <500g duwogc can
béng can dién t& c6 do chinh xac +0,5g; ga
dat >500g duoc can bang can dong ho co do
chinh xac +5g.

Thu thdp mau: Mau dwoc 18y ttr tinh mach
canh ctia ga lac 10TT khoang 1ml va bao
quan trong ong cd chira chat chong dong
mau EDTA 0,5M ¢ 4°C va sau d6 duoc
chuyén vé PTNTD, Vién Chan nudi dé tach
chiét ADN tdng so.

Téch chiét ADN téng s6: theo quy trinh bo kit
Gene]ET Genomic ADN Purification Kit
(Thermo Fisher Scientific, Waltham, My) va

dwoc bao quan ¢ nhiét do -20°C. Cac mau
ADN tong s0 sau tach chiét duoc danh gia
chat lugng bang phuong phap dién di trén
gel agarose 1% va dinh luong nong d¢ trén
may Quibit 3.0 (Thermo Fisher Scientific,
Waltham, My).

Khuéch dai dogn gen POUIF1: ADN tong s6
dam bao chat luong duoc st dung thuc hién
phan tng PCR khuéch dai viing exon 6 gen
POUIF1 v6i cagp mdi dac hiéu tuong tng
theo nghién cttu ctia Manjula va ctv (2018).
C4c thdéng tin co ban vé trinh ty mdi, enzym
giéi han st dung trong nghién cttu duoc
trinh bay ¢ bang 2.

Bang 2. Thong tin v€ cip moi va enzym giéi han

Gen Trinh tu moéi (5’ - 3’) Vitri Genbank Enzym gi6i han Nhiét d6 v (°C) Ngudn
POUIF1 F: GGGGTACCACTCAACTTCAG Manjula va
(exon 6) R: TAGGGTACCTGCAATGGGGG | 11041€ 1513687128 BspHI 37 ctv (2018)

Thanh phan phan tng PCR duoc thuc
hién véi tong thé tich 25ul gdbm 12,5ul PCR
master mix; 0,8ul moi (mo6i xudi va modi
nguoc voi ndng d6 10pM moi loai); 1ul ADN
50-100ng, nuwdc tinh sach (Rnase-free water)
duoc bd sung sao cho tong thé tich cudi cung
la 25pul. Chu trinh nhiét nhan doan gen
POU1F1: 94°C/10 phut, tiép theo 35 chu ky o
94°C/30 giay, 60°C/30 giay, 72°C/30 giay va
72°C/10 phit.

Phan tich da hinh: Pa hinh cua gen POUI1F1
duoc xac dinh bang ky thuat PCR-RFLP. San
pham PCR nhan doan gen POUIF1 duogc t
voi 10U enzym BspHI, dung dich dém va
nudc khr ion 8-10 gio ¢ 37°C. Két qua da
hinh RFLP dwoc xac dinh bang phuong phéap
dién di trén gel agarose nong do 2,5% va
quan sat dudi hé thong chup anh GelDoc
(Bio-rad, My).

2.3. Xt 1y s6 liéu

Tén s& cdc alen va kiéu gen duoc tinh
toan bang phan mém Microsoft Excel theo
cong thtrc: P=(2AA+AB)/2N va
q=(2BB+AB)/2N, trong dé, p va q la tdn s6 alen A
va B; N la tong s6’mau. Kiém dinh Chi-square
(x?) dwogc thuc hién dé kiém tra can b?mg
Hardy-Weinberg (HWE). Tang khoi luwong

trung binh hang ngay (TKL) duoc tinh theo
cong thire: TKL=(KLCK-KLDK)/S6 ngay nuoi.

Moi lién hé gitra cac kiéu gen POUIF1
véi KLCT ga Lac Thuy duogc phan tich bang
mo hinh tuyén tinh tong quat GLM cta phan
mém Minitab 16 theo phuwong trinh:
Yijk=p+Gi+Sj+€ijk. Trong do: Yijk la gid tri
quan sdt, u la gid tri trung binh chung, Gi la dnh
hwong ciia tieng kiéu gen ciia da hinh T11041C (i
=CC, CT, TT), Sj la dnh hwong cua gidi tinh j
(j=trong, mdi), Eijk la sai s6'ngdu nhién.

Phuwong phap Tukey dwoc sit dung dé
xac dinh sy khéac biét gitta cac trung binh
(LSM) ¢ mttc sai khac c6 y nghia 95%
(P<0,05). Két qua tinh todn duogc trinh bay
dwdi dang LSM+SE.

3. KET QUA VA THAO LUAN

3.1. Pa hinh PCR-RFLP va tan s6 kiéu gen
POUI1F1

San phdm PCR khuéch dai doan gen
POUIF1 st dung cap mdi ddc hiéu duoc
kiém tra bang dién di trén gel agarose 1%, két
qua hinh anh trén dién di d6 thu duoc mot
bang ADN sang rd, khong cé bang phu, c6
kich thwéc tuwong tng 750bp phu hop voi
cong bd cua Manjula va ctv (2018), nhu vay
doan gen POUIF1 da dugc nhan lén thanh
cong (Hinh 1A).

KHKT Chan nuéi sé 314 - thang 11 nam 2025
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Hinh 1. Phé dién di da hinh PCR-RFLP gen POU1F1 (T11041C)

A: M: Marker 50bp; 1-8: Sin phim PCR gen POUT1F1 trén agarose 1%
B: M: Marker 50bp; Sén phém cit ciia enzym BspHI v6i gen POUIF1 trén gen agarose 2,5%

Két qua phéan tich da hinh RFLP, san
phdm PCR cét boi enzym BspHI thu duoc 2
alen T (467/283bp) va C (283/251/216bp) va
cho 3 kiéu gen TT (467/283bp), CT

(467/283/251/216bp) va CC (283/251/216bp)
(Hinh 1B). Tan s6 kiéu gen va alen cta da
hinh T11041C gen POUIF1 cua 455 ga Lac
Thay duwoc thé hién 6 bang 3.

Bang 3. Tan s6 phan b6 kiéu gen/alen ctia gen POU1F1 & ga Lac Thuay

Gen SNP Tan 56 ki€u gen Tan 56 alen  HWE (y?)3sa1
POU1F1 T11041C CC CT TT C T

0,38 (n=173) 0,47 (n=213) 0,15 (n=69)

0,61 0,39 0,069

Ghi chii: Gid tri x* bang (df=1, P=0,05)

Trén quan thé nghién ctu da hinh
T11041C gen POUIF1 ton tai 2 alen (C va T)
va 3 kiéu gen (CC, CT, TT). Alen C pho bién
hon alen T vdi tan sO 14n luot 14 0,61 va 0,39.
Tan s6 kiéu gen CT xuat hién cao nhat (0,47),
tiép theo 1a kiéu gen CC (0,38) va thap nhat
kiéu gen TT (0,15). Kiém dinh Chi-square (x?)
cho thdy su phan bo cac kiéu gen trong quan
thé ga Lac Thuy tuan theo dinh luat Hardy-
Weinberg. Ba kiéu gen thu duoc twong dong
véi bdo cao trude do trén quan thé ga Lac
Thuy khao sat (Nguyén Thi Quynh Chau va
ctv, 2023). Két qua nay phu hop véi mot s&
cong bd cta mot s6 tac gia khi nghién ctu
diém da hinh nay. O dong ga hudng thit
Trung Qudc, Jin va ctv (2018) ghi nhan kiéu
gen CT (0,49) c6 tan s6 cao nhat, tiép dén la
kiéu gen CC (0,28), TT (0,23) va tan sd alen C
(0,52) cao hon alen T (0,48). O ga Noi, Thu va
ctv (2021) cho biét tan s6 kiéu gen CT (0,43)
cao hon 2 kiéu gen CC (0,40) va TT (0,17), tan
s alen C (0,615) cao hon alen T (0,385). Tuy
nhién, @ mot nghién cttu khéc trén ga ban dia
Han Qudc cho biét kiéu gen CC (0,844) co tan
s0 cao hon CT (0,13), TT (0,026); alen C va T

c6 tan sO twong tng la 0,909 va 0,091
(Manjula va ctv, 2018). Tewong tw, theo Ubong
va ctv (2025) tai da hinh PIT-1/BspHI & ga ban
dia Nigeria FUNAAB Alpha thu nhan tan s6
kiéu gen BB (0,52) cao nhat, tiép dén la AA
(0,32) va thap nhat 1a AB (0,16), alen A (0,36)
c6 tan sd thdp hon B (0,64) (Alen A va B
teong tng alen T va C 6 nghién ctru nay).
3.2. Moi lién hé giira ki€u gen v6i khéi lugng
Moi lién két gitra cac ki€éu gen cta da
hinh T11041C gen POU1F1 véi KLCT ga Lac
Thuy duoc trinh bay ¢ bang 4 cho thdy, dan
ga Lac Thuy c6 KLCT tiang dan theo TT phu
hop véi quy ludt sinh trudng. Anh huong
cua cac kiéu gen dén khoi luong co thé ga
duoc ghi nhan 6 mot s6 TT, cu thé cac ca thé
ga mang kiéu gen CC c6 KL trung binh cao
hon ¢ y nghia thong ké so véi ga mang kiéu
gen TT bat dau & giai doan sinh truong tir
9TT dén 11TT va tir 14TT dén 20TT (P<0,05).
Bén canh d6, két qua ciing cho thay tie 5TT
dén 20TT, ga mang kiéu gen CC c6 KLCT cao
hon ga mang kiéu gen CT va ga mang kiéu
gen CT c¢6 KLCT cao hon ga mang kiéu gen
TT, tuy nhién su sai khac nay khong c6 y
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nghia thong ké. Tang khoi luong (TKL) cua
ga mang kiéu gen CC (13,53g) la cao nhat va
thap nhat la kiéu gen TT (13,00g) (P<0,05).
Nhiing két qua nay cho thady xu hudng alen
C ¢6 anh huong thuan loi dén tdc do sinh
treong va KLCT ¢ ga Lac Thay.

Két qua nghién cttu nay cua chung toi
phu hop vdi cong bd cia Manjula va ctv
(2018) cling da chi ra mdi lién két cua da hinh
POU1F1/BspHI véi KLCT va muc tang KL
cua ga ban dia Han Qudc 14-16TT va 16-18TT
(P<0,05). Ga mang kiéu gen CC cé mtc ting
khoéi luwong co thé cao nhat va thap nhat la
kiéu gen TT (P<0,05). Mot nghién cttu cua
Ubong va ctv (2025) trén ga ban dia Nigeria
FUNAAB Alpha cing ghi nhan ga trong
mang ki€u gen BB (twong tng kiéu gen CC
trong nghién cttu nay) c6 uu thé vé khoi
leong (P<0,05) 6 4TT va 8TT. Ngoai ra, ga
mang kiéu gen BB (ttc kiéu gen CC) con cd
anh hudng cé y nghia (P<0,05) véi chiéu dai
than, sai canh, chiéu dai canh so véi ga mang
kiéu gen AA (ttc kiéu gen TT) ¢ 6TT.

Béang 4. Mdi lién hé giita ki€u gen va KL ga (g)

TT CC (n=173) CT (n=213) TT (n=69) P
INT 27,27+0,17 27,47+0,15 27,52+0,26 0,60
1 60,45+0,63 60,85+0,58 61,18+1,00 0,80
2 100,30+1,07 100,90+0,98 101,70+1,70 0,78
3 163,60+1,97 163,10+1,79 163,90+3,11 0,97
4 250,80+3,11 247,80+2,82 245,00+4,90 0,58
5 348,80+4,12 343,80+3,74 342,10+6,50 0,57
5 455,80+5,38 450,50+4,89 448,80+8,50 0,69
7 582,80+6,41 568,60+5,83 561,70+10,12 0,13
3 699,70+7,31 679,20+6,64 674,40+11,54 0,06
9 828,50+8,17=  807,50+7,422>  789,00+12,89> 0,02

10 964,70+8,652  941,40+7,86>  927,70+13,66° 0,04
11 1.083,22+10,33> 1.054,47+9,39> 1.037,42+16,31> 0,03
12 1.192,60+11,23 1.165,33+10,20 1.146,32+17,73 0,06
13 1.297,88+11,87 1.275,30+10,78 1.250,59+18,74 0,09
14 1.407,09+12,64> 1.379,19+11,48% 1.347,62+19,95" 0,03
15 1.512,05+13,562 1.483,75+12,322> 1.449,19+21,40° 0,04
16 1.613,95+14,812 1.571,19+13,45% 1.541,44+23,38> 0,02
17 1.700,66+14,84> 1.664,91+13,48% 1.633,05+23,42> 0,04
18 1.796,76+14,77> 1.759,49+13,422> 1.715,65+23,32> 0,01
19 1.867,75+15,232 1.827,03+13,842> 1.793,02+24,04> 0,02
20 1.936,00+15,022 1.893,47+13,65% 1.860,44+23,72> (0,02
TKL 13,53+0,112 13,23+0,1020 13,00+0,17> 0,02

Ghi chu: Cdc gid tri LSM trong cung hang mang cdc chir
cdi khdc nhau la sai khdc cé i nghia thong ké (P<0,05).
Tuy nhién, két qua 6 nghién cttu nay cua
ching t6i khac v6i bao cdo cua Jin va ctv
(2018) trén ga huodng thit Trung Quoéc la ga

mang kiéu gen TT (vi tri Genebank
rs13687128) c6 KLCT ¢ 70 ngay tudi va mic
tang KL cao hon ¢ y nghia so véi cac ca thé
ga mang kiéu gen CT va CC (P<0,05). Két qua
twong tw cting duwoc ghi nhan & ga Noi, cho
thdy da hinh POU1F1/BspHI anh huéng dén
KLCT, trong d6 ga mang kiéu gen TT
(1.040g) c6 KLCT cao nhat va ga mang kiéu
gen CC (946,0g) duoc quan sat c6 KLCT thap
nhat 6 91 ngay tudi (P<0,05) (Thu va ctv,
2021). Do vi tri ctia gen POUIF] nam trén
NST1 gan vung QTL diéu hoa sinh truong va
phat trién co xwong ¢ ga nén cac da hinh cua
gen nay cd nhiéu dong gop vao cai thién
KLCT va déc diém hinh thai ¢ ga néi riéng va
gia cdm ndi chung.

4. KET LUAN

Da hinh POUI1F1/BspHI (T11041C) ¢
quan thé ga Lac Thuy da xac dinh duoc 2
alen C (tan s6 0,61) va T (tan s6 0,39), tao nén
3 kiéu gen CC, CT va TT véi tan sO twong
tng la 0,38; 0,47 va 0,15.

Moi lién két c6 y nghia thong ké gitta cac
kiéu gen ctia da hinh POUIF1/BspHI dén
KLCT ga Lac Thuy: ga mang kiéu gen CC cd
KL cao hon 6 rét so véi ga mang kiéu gen TT.

Nhu vay, c6 thé st dung kiéu gen CC
cua da hinh T11041C gen POUIF1 la chi thi
phén t tiém ndng trong chuwong trinh chon
tao va cai thién KNST giong ga Lac Thuy.

LO1 CAM ON

Nhém tdc gid xin chdn thanh cdm on sy hd
tro kinh phi thwc hién nghién cieu nay tie B6 Khoa
hoc va Cong nghé cho cdc hoat dong hang nim
cua Phong Thi nghiém trong diém Cong nghé té
bao dong vadt, Vién Chin nudi.
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