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TOM TAT

Muc tiéu ctia nghién ciru nay la phan tich moi lién két gitta da hinh gen pituitary transcription
factor 1 (PIT1), Melanocortin-4 Receptor (MC4R), Growth Hormone (GH) va Leptin (LEP) voi kha
nang tang khéi luong trung binh ngay va day md lung o lon Duroc. Nghién ciru dugc tién hanh
trén dan lgn Duroc qua 2 thé hé (n=500; n,=188) bang phuong phap PCR-RFLE. Két qua phan tich
cho thay da hinh gen PIT1, MC4R, GH c6 méi lién két chat voi tinh trang tang khoi lugng trung
binh ngay va tinh trang day mé& lung (P<0,05). Gen LEP ¢6 moi lién két véi tang khoi luong trung
binh ngay (P<0,05) nhung khong cé méi lién két voi day mé lung (P>0,05).

Tur khoa: Tang khoi hiwgng, day mér lung, gen MC4R, PITI, GH, LEP.

ABSTRACT

The association between the genetic polymorphism of some candidate genes with the
average daily weight gain and the backfat thickness of Duroc pigs through two generations

The objective of this study was to analyze the association between the genetic polymorphism
of Pituitary Transcription Factor 1 (PIT1), Melanocortin-4 Receptor (MC4R), Growth Hormone
(GH), and Leptin (LEP) genes with the average daily gain (ADG) and the backfat thickness (BFT)
of Duroc pigs. The study was conducted on Duroc pigs over 2 generations (n,=500; n,=188) by PCR-
RFLP method. The analysis results showed that the gene polymorphism of PIT1, MC4R, GH was
closely associated with ADG and BFT (P<0.05). The LEP gene was associated with ADG (P<0.05)

but not related with BFT (P>0.05).

Keywords: Average daily gain, backfat thickness, gene MC4R, PITI, GH, LEF.

1. BAT VAN BE

Trong chan nudi noi chung va chan nudi

lon noi riéng, chon giong anh huong quan
trong dén kha ndng sinh truong va chat luong
thit cua doi con. Trudce day, chon giong lon
duoc thuc hién chu yéu dwa trén phuong
phap chon loc truyén thong thong qua viec
quan st céc tinh trang san xuat qua cac thé
' Phong TNTD Céng nghé Té' bao Bong vat, Vién Chan nuoi
* Truomg Dai hoe Nong — Lam Bac Giang
‘(;6115 ty TNHH lon giong hat nhin DABACO, Tién Du,
Bac Ninh.
* Tac gia lién hé: TS. Pham Doan Lan, Phong Thi nghiém
Trong diém Cong nghe Té& bao Dong vat, Vién Chan nudi,
Thuy Phuong, Bac Tir Liém, Ha Noi. Pién thoai: 0914366975;
Email: pdlanvn@yahoo.com

hé. Vi vay, thoi gian chon loc 1au, do chinh xac
khong cao.

Nhimg ndm gan day, cung vdéi su phat
trién nhanh cua linh vuc di truyén phan ti
va cong nghé gen, hé gen cua nhiéu loai vat
nuo6i da duoc giai ma, nhiéu gen lién quan
dén cac tinh trang kinh t& da duoc xac dinh,
déng thoi duoc ung dung dé ho tro chon loc
cac con gidng ¢ nang suat va chat leong cao.
Gen PIT1 la gen ma hda cho cac protein dong
vai tro quan trong trong qua trinh phat trién cua
co thé va diéu hoa su phién ma cac hocmon sinh
truong nhu GH, prolactin, TSH-p (Yu va ctv,
1995; Cogan va Phillips va ctv, 1998). Gen MC4R
nam trén nhiém sac thé s&' 1 cua lon (Kim va
ctv, 2006) dong vai tro chinh trong viéc diéu

KHKT Chéin nuéi sé 264 - thang 4 nam 2021



DI TRUYEN - GIONG VAT NUOI

ti€t kha nang tiép nhén thirc dn va can bing
nang luong (Bruun va ctv, 2006) da duoc
nhiéu tac gia nghién ctru. Gen GH da duoc im
thdy ¢6 anh hudng dén s6 ngay lon dat 100kg,
khéi luong tim, phdi va xwong ham (Biziené
va ctv, 2011). Leptin dong mot vai tro quan
trong trong vice diéu chinh Iugng thirc an va
can barg nang lugng o lon (Houseknecht va
ctv, 1996). Tuy nhién, da phan cac nghién ctru
lien ket gitra gen va tinh trang duoc thuc hién
trong 1 thé'heé (TH). Vi vay, méi lién két Ay c6
di truyén char ché qua cac TH hay khong thi ¢o
rat it nghien cru dugc thuc hién. Chinh vi vay,
trong nghien ciu nay, chiing toi tién hanh phéan
tich mai lien két cua cac locus da hinh PIT1,
MC4R, GH va LEP dén tinh trang ting khoi
luong trung binh ngay (TKL) va day mo hung
(DML) o lon Duroc nuébi tai Viét Nam qua2TH
dé cung cap du liéu ban dau cho chon loc ging
véi hd tro cia chi thi phan tur.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. D6i tugng va dia diém

Nghien cuu duoc tién hanh trén 688 con
lon Duroc, trong dé: 500 con lon TH1 (362 cai
va 138 durc) va 188 con TH2 (133 cai va 55 duc).
Thé hé xuat phat (XP) la cac cap bd me duoc
nhiap tu Pai Loan va Canada vé Viét Nam;
TH1 va TH2 1a lon dugc sinh ra 0 Viét Nam tir
bo me THXP. Lon Duroc duoc nudi tai Cong

ty TNHH Lon giong hat nhan Daba: o
Chi, huven Tién Du, tinh Bic Ninh
doan Dabaco.

xa Tan
thudc Tap

2.2. Phuong phap

Sau thdi gian theo me va cai stra, lon thi
nghiem (TN) duoc chuyén vao nudi theo doi
khi co KL 1a 31,67+0,144kg, két thuc kiém
tra khi lon dat 94,7120.345kg tuong umg véi
77 99+0,283 va 290,278 ngay tudi. Trong
thdi gian nuor kiem tra, lon duge danh sé 2
thé. Lon T duoc can vao ngay bit dau va
ngay ket thuc kicin tra bang can dién tir Meti-
ler Toledo (Trung Qudc). Murc TKI ngay)
drroc tinh dua trén KL bat dau va kol thice
kiem tra va sO ngav nudi

Day md lung duoc do bfmg, may do sieu
am Agroscan AL vii dau do ALAL 350 (ECM
France) ¢ vi tri xuong suon 3-4 cudi, cach
duong sbng lung 6cm trén timg cé thé sdng
cung voi thoi diém can két thuc theo phuong
phap clia Youssao va ctv (2002) trén con lai
(LY).

Phieong phap tach chict AND: Céc mau mé
dudi cua lon dwoc thu thdp tir thang 11/2016 dén
thdng 2/2019. Mau dwoc bao quan tro 15 ethanol
(90°) & -20'C trwce khi tdch chiél. Tidch chiét
ADN dwoc thyc hién theo qiy trinh kit Gene]ET
Genomic ADN Purification Kit (Thermo Fisher
Scientific, Vilnius, Lithuania).

Bang 1. Trinh ty mdi, san pham PCR, enzyme cit gioi han cua gen MC4R, PIT1, GH, LEP

Ta ]\1 h thwoc RI: I

Gen Moi C) PCR (°C) Alen '\Jguun
5 -TACCCTGACCATCTTGATTG-3' S A: 226bp Kim va ctv
MCHR 5 A TAGCAACAGATGATCTCTITG 226bp  Tagl 37 G 15¢ho Jobp  (2006)

5'-AGTGTAGCCAGAGCATCT- 3

A: 710bp

) o 7oA Yu va ctv
PITL 5 ACCACATCTGCACACTCA- 3 1745bp  Rasl 37 g 3g8hp, 300bp  (1995)
’ 7 A:605 b P . .
GH  5-TTATCCATTAGCACATGCCTGCC-3 P Faria va ctv
5'-CTGGGGAGCTTACAAACTCCTT.3 L b, (2006)
= 3 3 " Szydlowski
5 CGGICACCGGTTTGGACTTCATCC-3 st 37 € 186bp 4tbp S
LEP 5 .GCCCAGGCTCICCAAGGTCTCCS s R ¢Uwp 00

Ta: Nhiét dg giin moi; Ti: Nhigt d§ & phan iing cit enzyme gioi han, RE: enzyme gioi han

Phuong phap nhin gen ddc hiéu (PCR): Cac
cap moi dac hiéu (Bang 1) dwoc md ta boi Kim
va ctv (2006), Yu va ctv (1994), Faria va ctv
{2006) va Szydlowski va ctv (2004) da duoc sur
'ung dé khuéch dai cac trinh ty muyc tiéu. Mot

phan tmg PCR duoc chuén bi véi tong the tich
25ul bao gom 12,5uM DreamTaq PCR Master
Mix 2X (Thermo Fisher Scientific) 0,4uM moi
moi va 100ng DNA. Chu kv nhiét PCR duoc
thiét ké'bién tinh 6 95°C trong 3 phit, tiép dén

KHKT Chan nuéi sé 264 - thang 4 nam 2021




DI TRUYEN - GIONG VAT NUOI

35 chu ky gom cac giai doan bién tinh (95°C
trong 30 giay). u (Ta® 45 giay) va kéo dai (72°C
1 phut), cudi cung kéo dai 0 72°C 5 phut.

Phuong phap phin tich da hinh PCR-RFLP:
Cac san pham PCR cua mdi gen dugc cat bang
enzym gioi han tuong ung (Bang 1). Sau khi
cat, kich thuéc cac doan ADN dugc xac dinh
bang phuong phap dién di trén gel agarose 2%
vai dién thé 100V trong 45 pht trén hé dém
TBE 1X. Cac doan ADN cat gi6i han trong gel
agarose sé xudt hién dudi tia tir ngoai (UV)
nho mot chat phat huynh quang la ethidium
bromide. Cac bang dién di duoc déi ching
voi thang ADN chudn (Marker). Kiéu gen cua
timg ca thé duoc xac dinh duya trén sy co mat
hay vang mit cua cac doan ADN.
2.3. Xtr 1y s liéu

S6liéu dugc phan tich theo GLM (Minitab
16) Y, =u+G+SE+G*SE +S +e, Trong do: y, la
TKL hay DML; H la gid trt trung bmh quan H:e Gl
la anh huong ctia kiéu gen; i cia moi gen (kiéu gen
i=GH: AA/GG/AG; LEP: TT/CT; MC4R: AA/GG/
AG; PIT1: AA/AB/BB); SE. la anh huéng cia gidi
tinh j (j=duc va cdi); G*SE, la anh huong twong
tc giira kiéu gen va gidi tinh; S, la anh hwong ciia
cdc duec gzong e lasai s6 ngau nhién; So sanh
mikc do tin cdy gzwa cic 56 trung binh bang Least
Square Mean-LSM boi phép thir Tukey.

3. KET OUA VA THAO LUAN

3.1. Tan s6 gen va tan so alen

Tan sd alen va tan sd kiéu gen cua cac da
hinh trén cac gen MC4R, PIT1, GH, LEP trong
modi thé' hé duoc trinh bay trong Bang 2 cho
thay sy phan b tan so kiéu gen va alen cua
cac locus qua 2 TH khong co sy khac biét
déang ké. Kiéu gen di hop AG cua gen MC4R
chiém wu thé ¢ ca 2 TH véi tan s6 0 THI1 va
TH2 1an luwot 12 0,508 va 0,484. Tan so alen A
va G tuwong tng la 0,414; 0,586 6 TH1 va 0,412;
0,587 & TH2. Ty 1é nay tuong tu voi nghién
ctru ciia Nedza va ctv (2010) trén quan thé lon
Pulawska lan luot 1la 0,42 va 0,58. Hirose va
ctv (2014) nghién ctru trén gio'ng lon Duroc
thay rang alen A xuat hién voi tan s0 thap hon
so v6i alen G 6 5 TH. O TH1, tin s& alen A va

G lan luot 1a 0,34:0,66; TH2 la (,46:0,54; TH3
1a 0,39:0,61; TH4 1a 0,3:0,7 va TH51a 0,23:0,77.

Bang 2. Tan s6 kiéu gen, alen ctia cac da hinh gen

Kiéu Theé hé
Gen Tan alen, -
50 kiéugen 1(n-500) 2 (n=188)
A 0,414 0,412
Alen o 0,586 0,587
AA 0,160 (n=80) 0,170 (n=32)
- AG 0508 0 484 (n=91
Gen (n=254) 0484 (n=91)
0,332 A
6 mrleg 03 (0763)
A 0,5 0,531
Alen B 0,5 0,469
0,298
AA - 0,324 (n=61
- (n=149) Lal
Gen  AB (r?éji((’flz) 0,414 (n=78)
0,298
BB (@149 ._..0.260 (n=49)
A 0,402 0,374
A
] e 0,598 0,626
AA 0,150 (n=75) 0,154 (n=29)
GH AG 0504 441 (n=83
Gen (n=252)  O441 (n=83)
0,346 _
& @Ay %R
sen | © 0,021 0,029
T 0,979 0,970
LEP CT 0,042 (n=21) 0,058 (n=11)
Gen . 0,958 0,941
(n=479) (n=177)

Pa hinh gen PIT1 xuat hién 3 kiéu gen
AA, AB va BB. Tan s0 alen A va alen B la
0,5:0,5 ¢ TH1 va 0,531; 0,469 ¢ TH2. Trong
nghién cttu cta Franco va ctv (2005) str dung
phuong phiap PCR-RFLP, enzyme Rsal phan
tich trén 218 ca thé Landrace cho thay, tan s6
alen A (0,878) cao hon so véi alen B (0 122).
Tuy nhién, nhiéu nghién cttu lai chi ra rang tan
s alen A thap hon so voi alen B (Oczkowicz
va Rozycki., 2013; Brunsch va ctv, 2002). Theo
cong bo cua Yu va ctv (1995), khong tim thay
alen B trén quan thé lon Meishan va lon Min-
zhu; trén quan thé lon Duroc tan s6 alen A va
B xuat hién béng nhau (0,5); tdn s6 alen A trén
quan thé lon Hampshire (0,38) thdp hon so véi
alen B (0,62); tan so alen A trén quan thé lon
Landrace (0,88) cao hon so véi alen B (0,12).
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Tan s6 kiéu gen va alen ctia gen GH thé
hi¢n 0 Bang 2 cho thdy trong quéan thé o TH1:
kiéu gen AA chiém ty 1¢ thip nhat (15%),
GG chiém 34,6% va AG chiém ty 1é cao nhat
(50,4%). Alen A va G ¢6 tan s6 1an luot 1a 0,402
va 0,586. O TH2, kiéu gen AG chiém ty 1& cao
nhét (0,441), tiép theo 1a GG (0,404) va thap
nhat la kiéu gen AA (0,154). Alen A va G c6 tan
so1an luot 1a 0,374 va 0,626. Ty 1é nay tuong tw
voi mot nghién ctru cta Biziene va ctv (2011)
trén mot s gidng lon co ngudn gdc chau Au
(Yorkshire, Lithuanian White, Large White)
va con lai cua no, tan s6 alen A va G 1an luot
la 0,36 va 0,64. Trong quan thé lon lai E, gitra
lon ndi Brazil va lon lai ba gidong (Landrace x
Large White x Pietran), tdn sd alen G 12 0,77 va
alen A la 0,23 (Faria va ctv, 2006).

Qua Bang 2 cho thay chi ¢6 2 kiéu gen
TT va CT cua gen LEP xuat hién trong quan
thé nay, chimg to su phd bién cua alen C la
rat thap trong khi d6 alen T chiém wu thé véi
tan s6' 0,98 & TH1 va 0,97 & TH2. Tan s6 thap

dac thu cua alen C cing dugc md ta trong
cac nghién cttu trueée day o gidng lon Duroc
(Hirose va ctv, 2014); Yorkshire (Tran Xuan
Hoan va ctv, 2013) va t6 hop lai Mangalia x
Duroc (Temptfli va ctv, 2015). Tuy nhién, & mot
s0 quan thé lon ndi thi alen C ¢ tan s§ chiém
uru thé nhw lon Méng Céi cua Viét Nam (0,83)
(Tran Xuan Hoan va ctv, 2013).

3.2. Méi lién két giita cac diém da hinh gen
v0i cac chi tiéu sinh truong

Anh huéng cua cac da hinh gen riéng
lé d6i voi tinh trang TKL, DML ¢ lgn Duroc
duoc thé hién 6 Bang 3. Két qua Bang 3 cho
thay 3 da hinh gen MC4R, PIT1, GH déu 6
moi lién két dang ké véi TKL va DML 6 ca
hai TH (P<0,05). Trong khi d6, & ca 2 TH, da
hinh gen LEP ¢é méi lién két chit ché véi TKL,
nhung khong tim thdy méi lién két véi tinh
trang DML (P>0,05). Trong nghién cttu cia
Hirose va ctv (2014) ciing cho thay khong c6
moi lién két y nghia gitra da hinh gen LEP véi
tinh trang DML (P>0,05).

Bang 3. Anh huéng ctia ki€u gen MC4R, PIT1, GH, LEP dén ting khdi lvgng trung binh ngay va
day mé lung

Gen Thé hé Tang khdi lwong (g/ngay) . Day md lung (mm) p
AA AG GG AA AG GG
MC4R 1 853,3'49,597  820,4°+6,364  790,4+7,309 0,000 12,62°+0,292 1 1,95°+0,194 11,380,223 0,001
2 860,3'+15,917 814,9"£9,731 797,7°+10,962 0,004 12,85*+0,597 11,482 +0,365 10,04°+0,411 0,000
AA AB BB AA AB BB
PIT1 1 833,1°+8,001  816,4"°6,411 807,9°t8,200 0,036 12,42°:0,238 11,81+0 191 11,58%+0,244 0,014
2 844,7°+10,25 811,649,816 782,9°+12,163 0,000 12,3740,395 1 1,430,378 9,620,469 0,000
AA AG GG AA AG GG
GH 1 818,3°+10,128 809,0°+6,365 832,3*+7,266 0,014 12,57%+0,301 12,02%+0,189 11,480,216 0,003
2 835,7°+10,15  788,5°+10,10 839,9°+15,16 0,001 12,09°+0,392 11,34+0,390 9,97°+0,586 0,007
TT CT TT CT
LEP 1 817,145,311 870,7°+20,238 0,008 12,92+0,606 11,89+0,159 0,088
2 807,4+7,753  884,2+23,420 0,003 11,31+0,312 11,40+0,944 0,931

Két qua phan tich gen MC4R cho théy lon
mang kiéu gen AA c6 TKL cao nhat (853,3 g/
ngay) 6 TH1 va 860,3 g/ngay 6 TH2. Lon mang
kiéu gen GG c6 TKL thap nhat (790,4 g/ngay
0 TH1 va 797,7 g/ngay 0 TH2). Két qua nghién
cou cua Kovacik va ctv (2009) cong bd kiéu
gen AA, AG va GG 6 TKL 601,32; 595,46 va
607,36 g/ngay.

Kiéu gen AA cua gen PIT1 ¢6 TKL cao
nhdt (833,1 g/ngay) & THI1 va 844,7 g/ngay o
TH2. Lon mang kiéu gen BB c6 TKL thap nhat
(807,9g/ngay) o TH1 va 782,9 g/ngay & TH2.
Két qua nay twong tw cong bd cia Mauricio
va ctv (2005) la kiéu gen AA dat TKL cao nhat
(900 g/ngay) va kiéu gen BB c6 TKL thap nhat
(868 g/ngay).
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Lon mang kiéu gen GG cua gen GH 6
TKL cao nhat o ca 2 TH (832,3 va 8399 g/
ngay), lon mang kiéu gen AG co TKL thap
nhat (809,0 g/ngay ¢ THI; 788,5 g/ngay ©
TH2). Trong nghién cttu cua BiZiené va ctv
(2011) trén lon Lithuanian White, Landrace,
Yorkshire va Large White, TKL dat cao nhat
o lon ¢6 kiéu gen GG (777,4 g/ngay) va lon
mang kiéu gen AA ¢ TKL thap nhét (743,7 g/
ngay).

Két qua phén tich m&i lién két cua da hinh
gen LEP v¢i TKL cho thay lon mang ki€u gen
CT ¢6 TKL cao hon lon mang kiéu gen TT o
ca 2 TH. Kiéu gen CT c¢6 TKL ¢ TH1 va TH2
lan luot 1a 870,7 va 884,2 g/ngay; kiéu gen TT
c6 TKL la 817,1 g/ngay o TH1va 8074 g/ngay
o TH2. Két qua tuong tu cling dugc quan sat
trong cac quan thé lon khac nhu lon Landrace
Ba Lan (Kulig va ctv, 2001), Duroc (Urban va
ctv, 2002), Mangalica x Duroc (Tempfli va ctv,
2015).

Da hinh gen MC4R trong nghién ctru cua
ching t6i c6 mdi lién két vdi tinh trang DML.
Kiéu gen AA cd DML cao nhét o ca2 TH, tirong
ung lan luot 1a 12,62 va 12,85mm; thap nhat la
kiéu gen GG (11,38mm) ¢ TH1 va 10,04mm ¢
TH2. Diéu nay tuong tw voi nghién ctru cua
Kovacik va ctv (2009) trén gen MC4R cua 102
con lon duyec giéng va lon nai lai két hop Large
White va Landraces da tim thdy mdi twong
quan giita gen MC4R véi DML (P<0,05). Tuy
nhién, Wang va ctv (2012) nghién ctru gen
MCA4R trén 305 ca thé lon lai Shanzhu x Duroc
cho thay khéng c6 méi tuong quan voi DML.

Day md lung cua kiéu gen AA 6 gen PIT1
dat cao nhat (12,42mm) ¢ TH1 va 12,37mm o
TH2 va kiéu gen BB c6 DML thap nhat. Két
qua nay twong tir nhu nghién ctru cua Franco
va ctv (2005) gen PIT1 c6 lién quan déen DML,
kiéu gen AA c6 DML cao nhat, dat 11,521mm.

Nghién cttu da hinh gen GH cho thay,
DML cao nhat & lon mang kiéu gen AA, thap
nhat o kiéu gen GG. Lon mang kiéu gen AA
(12,57mm), AG (12,02mm), GG (11,48mm) &
TH1; twong tmg cac kiéu gen AA, AG, GG lan
luwot 1a 12,09; 11,34; 9,97mm o TH2. Day md&

lung co su khéac biét gitra 2 kieu gen AA va GG
& quan thé lon Duroc (P<0,05). Trong nghién
ctru nay, mdi lién két gitta da hinh gen GH vai
DML (P<0,05) 6 ca 2 TH. Két qua nay phu hop
v6i nghién ctru cuia Franco va ctv (2005).

Pa hinh gen LEP khong c6 mdi tuong
quan vdi tinh trang DML ¢ ca 02 TH (P>0,05).

4. KET LUAN

Cac da hinh MC4R, PIT1, GH duoc xac
dinh la ¢ moi lién két chat voi TKL va DML
& ca 2 TH. Pa hinh gen LEP c6 méi lién quan
dén TKL, nhung khong 6 méi lién quan dén
DML.

Lon mang kiéu gen GG/GH, kiéu gen AA/
MCA4R, kiéu gen AA/PIT1 va kiéu gen CT/LEP
c6 TKL cao nhat.

Lon mang kiéu gen AA/GH, kiéu gen AA/
MCA4R, kiéu gen AA/PIT1 c6 DML cao nhat.

Nhing két qua nay chi ra rang co thé su
dung da hinh cac gen néi trén nhu la cac chi
thi phan tir trong chuong trinh chon loc gidng
tai Cong ty TNHH lon gidng hat nhan Dabaco.
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