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Tém tat. Nghién ctru nay duoc thuc hién nhim danh gid da hinh doan intron 2 ctia gen Leptin (LEP)
(g.1926C>T) va vung 5'UTR ctia gen thyroglobulin (TG) (g.422C>T) ¢ t6 hgp bo lai Senepol x lai Brahman
nudi tai tinh Thita Thién Hué. Két qua danh gia da hinh gen LEP/Sau3AI va TG5/Psul trén 30 mau DNA
béng ky thuat PCR-RFLP cho thay cé sy da hinh vé kiéu gen LEP/Sau3Al; tan sd alen A lién quan dén cac
tinh trang ndng suat va stc sinh san cao la chu yéu (0,92). Nam trong sd 30 con bo mang alen B lién quan
dén ty 1€ md trong than thit cao dugc phat hién 6 xa Dién Mon. Nguoc lai, ca 30 con bo khao sat déu mang
kiéu gen TG5/Psul di hop tt (CT). Do d6, d€ xac dinh chinh xac hon tinh da hinh ctia gen TG5/Psul trén to
hop bo lai Senepol x lai Brahman, cin ting so luong mAu khao sat va tiép tuc chon loc d€ tang tan s6 alen T
lién quan dén chi s& van m& cao trong thit bo. Céac két qua nghién cttu nay cung cap nhitng théng tin di
truyén o cap d6 phan ti d4u tién trén t6 hop bo lai Senepol x lai Brahman nudi tai tinh Thira Thién Hué va

1a co s& cho nhitng nghién cttu chon loc tiép theo nham nang cao chat liong bo thit.
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Abstract. This study was conducted to evaluate the polymorphisms in the intron 2 of leptin (LEP) gene
(8.1926C>T) and in the 5’'UTR of thyroglobulin (TG) gene (g.422C>T) in Senepol x lai Brahman crossbred
cows raised in Thua Thien Hue province. The results of evaluating LEP and TG gene polymorphisms on 30
DNA samples with the PCR-RFLP technique show that the LEP/Sau3 Al gene is polymorphic in the Senepol
x lai Brahman crossbred cows, with the A allele related to high production and reproduction traits as the
dominant allele (0.92). Five over 30 cows carried allele B related to high-fat yield percentage, and all were
raised in Dien Mon commune. In contrast, all 30 studied cows carried heterozygous TG/Psul genotype (CT).
More DNA samples should be analysed to confirm the polymorphism of the TG5/Psul gene in this crossbred
cattle in Thua Thien Hue province, and further selection is needed to increase the frequency of the T allele
related to a high marbling score of beef. These results are informative for further breeding of Senepol x lai

Brahman crossbred cows.

Keywords: crossbred cow, PCR-RFLP, polymorphism, leptin gene, Senepol, thyroglobulin gene

1 Pit van dé

Nang sudt va chat luong thit la cac chi s6 rat quan trong quyét dinh hiéu qua cta nganh
chan nudi bo thit. Chat lugng thit bo duwoc danh gia dwa trén nhiéu chi tiéu, trong d6 ¢ ty 16 m&
giét, d6 mong nurdc, mau sdc, huong vi va d6 mém [1]. Su tich luy m& giét trong co 6 bo thit chiu
anh hudng ctia nhiéu yéu t6 nhu di truyén, dinh dudng va quan ly [2—4]. Viéc cai thién tiém nang
di truyén chat luong thit bo ¢é thé thuc hién béng chon loc dua trén cac chi thi phan tt lién quan
truc tiép dén qud trinh trao d4i lipid & dong vat, chang han nhu gen leptin (LEP) va thyroglobulin

(TG), hai gen lién quan dén tinh trang nang suat va chat luong thit.

Leptin la mot loai hormone duoc cac t€ bao md san xuat, déng vai trd quan trong trong
qua trinh tich 1ty lipid, tham gia vao viéc diéu khién tap tinh dinh duwdng va anh huong dén hoat
dong ctia hé thong mién dich va sinh san, cling nhw kich thudc cia dong vat. Gen LEP nam trén
nhiém sic thé (NST) s6 4, c6 kich thudc 16.735 bp, chira 3 exon va 2 intron. Toan b viung ma hoa
ctia gen LEP (g6m 501 nucleotide) nam trén exon 2 va exon 3; hai exon nay dwoc ngan cach béi
doan intron c6 kich thudce 2 kb [5]. Pa hinh nucleotide don (SNP) LEP/Sau3AI (g.1926C>T) xuat
hién trén doan intron 2 [6] lam thay d&i amino acid & vi tri 2059 ctia chudi protein (arginine thanh
cysteine) [7, 8]. SNP LEP/Sau3Al da dwgc stt dung d€ chon loc phéan tir cac tinh trang nhue nang
suat stra [7, 8], nang suat sinh san [9-11], trong lwong co thé [12-14], ty 1é md [15] va luong thic
an thu nhan [16].

Gen TG duogc xem la mot gen du tuyén cho vi tri tinh trang s6 lwong, anh huwong dén su
tich ity lipid & gia stic. Gen TG nam trén NST s& 14, kich thudc it nhat 1a 300 kb va chira 37 exon
ma hod 8,7 kb mRNA [17]. Su thay d6i nucleotide g.422C>T ¢ vung 5" khong dich ma (5'UTR) ctia
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gen TG (TG5) da dugc bao cdo cé lién quan dén luong mé giat & bo thit [18]. SNP & vi tri g.422C>T
trén gen TG5 ctia bo dugc sit dung d€ chon loc phan ttr chi s6 van mé [19-21], ty 1é md [15] va do
day m& lung [22-24] & mot s giong bo thit. Tuy vay, nghién ctru cua Putra va cs. lai cho thdy
vung 5'UTR cua gen TG trén bo Pasundan la don hinh, chi ton tai alen C; bén canh d¢, da dang
di truyén & viing intron 2 ctia LEP/Sau3Al rat thap. Trén co sé d6, nhém tac gia cho rang khong
thé stt dung SNP TG5/BstYI va LEP/Sau3Al lam chi thi phan tw trong viéc chon loc bo Pasundan
[6]. Nhu vay, viéc nhan dang dédc diém di truyén ctia hai gen nay trén ting nhom bo thit la rat

can thiét.

Trong nhitng nam gan day, mot sd t6 hop bo dang dwoc phat trién tai tinh Thira Thién
Hué, ch:fmg han nhu lai Senepol, lai Brahman, lai Red Angus va lai BBB. Bo lai Senepol 1a t6 hop
bd dugc tao ra bang phuong phép thu tinh nhan tao gitta tinh bd Senepol véi bo cai nén lai
Brahman tai dia phuong. Mot s thong tin budc dau cho thay bé lai Senepol dé nudi, xwong nho,
co bap phat trién, thit chic, kha ning cho ty 1& thit xé cao hon so véi con lai Brahman [25]. Véi
muc tiéu hudng dén phat trién mot nén san xuat hang hdéa bén virng, viéc tiép tuc phat trién cac
giong bo thit cho nang sudt cao va chat luong tot 1a rat can thiét. Nghién cttu nay duoc thuee hién
nham xac dinh tinh da hinh ctia cac gen LEP/Sau3Al va TG5/Psul & t& hop bo lai Senepol x lai
Brahman dwoc nudi 6 Thira Thién Hug, tir d6 cung cap thém théng tin cho cac chwong trinh chon
loc bo thit chat lwong cao dwa trén chi thi phan tt.

2 Phuong phap
21 Thumiu

Phuwong Thuy Phuong, thi xa Huwong Thuy, va xa Dién Mon, huyén Phong Dién, c6 s6
luwong bo lai Senepol cao trong tinh Thira Thién Hué. Chinh vi vay, day la cac dia phwong dugc
lyra chon dé tién hanh thu mau. Téng 56 30 mau goc 1ong duoc thu thap tir t& hop bo lai Senepol
x lai Brahman nuoi & cc ho chan nudi (15 mau/xa hodc phuong). S§ luong gdc 1ong thu duoc &
modi con bo t6i thiéu 1a 30. Sau d6, cac mau goc 16ng dwgc cho vao tii dung mau, ky hiéu ma sd&

va chuyén vé phong thi nghiém d€ tién hanh tach chiét DNA tong s6.

2.2 Téach chiét DNA téng s6

Céac mau gdc 16ng bo dugc tach chiét DNA tdng 8 [5, 26] bang AccuRive sSDNA/RNA Prep
kit ctia KT Biotech (Viét Nam). D€ tang hiéu qua tach chiét DNA, cac goc 1ong duoc dong hoa
trong dung dich dém ctia bd kit vdi su trg gitp cta thiét bi Bullet blender (Next Advance) trong
5 phut. Sau d6 tién hanh tach chiét theo hudng dan ctia nha san xuat. Nong do va do tinh sach
ctia DNA dugc do bang may quang phd Nanodrop (Thermo Scientific, USA).
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2.3  Khuéch dai gen LEP va TG

DPoan intron 2 ctia LEP va 5UTR cta TG dugc khuéch dai ttr DNA tong s véi cdp primer
d3c hiéu bang ky thuat PCR trén may luan nhiét Axygen® MaxyGene™. Trinh ty va kich thudc
cac cap primer dugc trinh bay ¢ Bang 1. PCR dwgc thuc hién véi cac thanh phan phan ¢ng sau:
50ng DNA; 1,25 uM mdi loai primer; 200 uM dNTP; 1x PCR buffer va 0,75 don vi Taq polymerase
(Solgent, Han Qudc). Tong thé tich phan tng la 20 pL. Chuong trinh nhiét cia PCR duoc trinh
bay ¢ Bang 2.

San phdm PCR duoc nhudm truc tiép béng thu6c nhudm 6x GelRed (ABT, Viét Nam) va
dugc phan tach bang dién di trén gel agarose 2% trong dém 0,5% TAE & 100V trong 25 phut. Két
qua dién di dwoc phan tich trén may Gel Doc™ XR+ (Bio Rad, My).

2.3  Xac dinh da hinh doan intron 2 gen LEP va viing 5UTR gen TG

San phdm PCR ctia doan intron 2 gen LEP dwoc cat bang enzyme han ché& Sau3AlI [16].
Trong khi d6, san phdm PCR ctia doan gen TG5 duoc cat bang enzyme Psul d€ tim cac diém da
hinh [27]. Hon hop phan ting cat bao gom 10 pL san pham PCR, 1x buffer, 3 don vi enzyme han
ché. Phan ting cat duoc tién hanh t qua dém & 37 °C. Két qua phan ting cat han ché duoc kiém
tra bang dién di hon hop sau phan ting trén gel agarose 2% trong dém 0,5x TAE ¢ 100 V trong 25

Bang 1. Trinh tw cac cap primer ddc hiéu

Kich

thuéc san Ngutn
Gen SNP Vi tri Trinh ty primer f S GenBank tham
pham khéo
(bp)

5'- TGGAGTGGCTTGTTATTTTCTTCT -3'
LEP g1926C>T Intron2 422 EU313203 [16]
5'- GTCCCCGCTTCTGGCTACCTAACT -3'

5'- GGGGATGACTACGAGTATGACTG -3'

R > 4 .
16 g42CGT - SUIR - o o1 GAAAATCTTGTGGAGGCTGTA -3 >4 AY6IS525.1 [19]

Bang 2. Chuong trinh nhiét caia PCR

Doan gen Chu ky nhiét Nhiét d¢ va thoi gian
Intron 2 LEP 1 chu ky 94 °C trong 5 phut
35 chu ky 94 °C trong 40 gidy, 62 °C trong 40 giay, 72 °C trong 40 giay
1 chu ky 72 °C trong 7 phut
TG5 1 chu ky 94 °C trong 5 phut
35 chu ky 94 °C trong 40 gidy, 55 °C trong 40 giay, 72 °C trong 40 giay
1 chu ky 72 °C trong 10 phut
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Bang 3. Thong tin phan ting cit bang enzyme han ché’

Boan Enzyms Trinh ty cat Kiéu gen Kich thuwdc alen (bp) Nguon7tham
gen han ché khao
Intron Sau3Al 5 JGATC 3 AA 390, 32 [13]
2 LEP 3 CTAGT 5 AB 390, 303, 88, 32
BB 303, 88, 32
TG5 Psul 5 RYGATCY 3 cC 295, 178, 72 [18]
3 YCTAGTR & CT 473,295,178, 72
1T 473,72

phut. Thang chuan 100 bp DNA (Solgent, Han Qudc) duoc st dung d€ xac dinh kich thudce cac
doan DNA trén gel agarose. Két qua dién di dwoc phan tich trén mdy Gel Doc™ XR+
(Bio Rad, My).

2.3  Xwly thong ké

Céc sd'liéu dugc quan ly bang phan mém Microsoft Excel va xtt Iy theo phuong phap thong

ké sinh hoc.
— Tan s6 kiéu gen duoc tinh theo cong thitc:
Tan so kiéu gen = SO ca thé mang kiéu gen twong ting/Tong s6 mau nghién ctu

—Tan s alen dwoc tinh theo cac cong thikc:
p=(@2xAA+AB)2xNvag=(2xBB+AB)2x N

trong d6 p 1a tn s6 alen A; g 1a tan s8 alen B; N 1a tong s& mau nghién ctru.

3 K&t qua va thao luin
Da hinh doan intron 2 ctia gen leptin

Két qua khuéch dai gen intron 2 gen LEP trén nhiém sic thé s& 4 tit DNA tng sd voi cip
primer ddc hiéu cho thay xuat hién bang DNA duy nhat, 10 nét, vdi kich thude khoang 422 bp
(Hinh 1). Nhu vay, c6 thé nhan dinh rfing da khuéch dai thanh cong doan intron 2 ctia gen LEP.

Két qua dién di kiém tra da hinh doan intron 2 ctia gen LEP trén 30 mau DNA ctia t6 hop
bo lai Senepol x lai Brahman nudi tai Thita Thién Hué dugc trinh bay trén Hinh 2. C6 hai kiéu
gen AA va AB trén t8 hop bo lai nay. Tuy vay, & phuong Thuy Phuong, 15/15 mau DNA khao
sat mang kiéu gen LEP/Sau3AI dong hop tor AA; tan sd alen A 1a 1,0 va alen B 1a 0 (Bang 4). Trong
khi d6, & xa Bién Mon, 10/15 con bo lai Senepol x lai Brahman mang kiéu gen AA va 5/15 ca thé

mang kiéu gen di hgp tr AB. Tan s6 alen trén 15 ca thé bo lai Senepol x lai Brahman ¢ xa Bién
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500 bp
~421 bp

400 bp

1 2 3 4 5 6 M

Hinh 1. Két qua khuéch dai doan Intron 2 ctia gen Leptin
1-6: san pham PCR, M: thang chudn DNA 100bp

Mbn 1a 0,83 d6i voi alen A va 0,17 d&i vdi alen B. Tinh chung cho ca 2 dia phuong 1dy mau, tan

s0 alen A cao hon nhiéu so véi alen B (0,92 so véi 0,08).

Leptin la gen du tuyén quan trong lién quan dén céc tinh trang san xuat chu yéu nhu do
day m& lung, lvong dn vao, nadng suét sinh san, san luong stta va chat lugng thit [28, 29]. Mot s6
két qua nghién ctru vé da hinh gen LEP/Sau3Al trén bo stta Hostein-Friesian cta Jecminkova va
cs. va Hussain va cs. cling cho thay c6 hai kiéu gen chu yéu ctia gen LEP duwgc xac dinh la AA va
AB, tuong tu két qua trong nghién cttu nay [13, 30]. Cac tac gia cling da chi ra réng tan sd ctia
alen A cao hon ctia alen B & cac t8 hop bo dia phrong, bo lai & Iréc [13] va bo Hostein ¢ Iran, Irac
va Cong hoa Séc [13, 29, 30]. Mot sd két qua nghién ctu truede day trén bo Holstein Frisian [31],
bo ban dia Iran, bo Holstein va Brown Thuy Si [32], bo Sahiwal va Frieswal [33] hay Holstein [34]
ciing cho két qua tuong tw két qua nghién cttu ctia chung t6i. Nguoc lai, Yang va cs. da bao cao
rang trén gia stic ban dia ctia Trung Qudc, kiéu gen ddng hop tir phd biéh nhat 1a BB va cac ca thé

mang kiéu gen BB c6 kha ndng tang trudng vuot trdi [35].

Két qua nghién cttu cua Trakovicka va cs. v€ da hinh gen LEP/Sau3AI g.1926C>T trén 296
mau méu bo Slovak Spotted va 85 mau gdc 16ng bo Pinzgau da chi ra rang tan s& alen A va B 1an
lwot 14 0,838/0,162 va 0,694/0,306 [8]. SNP trén gen LEP/Sau3Al ¢ tac dong dang ké dén san luong
stra va tudi dé Itra ddu. Nhiing con bo mang kiéu gen AA c6 san luong sira, ham luong protein,
chat béo trong sita cao nhat va tudi dé lira dau thap nhat. Nguoc lai, bo mang kiéu gen BB c¢d stc
san xuat stta thap nhat. BO mang kiéu gen di hop t&r AB c6 tudi dé lita dau 16n nhat [8]. Nghién
ctru cua Sedykh va cs. cho thay ¢ moi lién quan dang ké gitra da hinh gen LEP/Sau3Al trén intron

2 va nang suat thit 6 bé Hereford va Limousine. Than thit ctia bé Hereford va Limousine mang
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Bang 4. Kiéu gen va tan sudt alen ctia gen LEP/Sau3AlI trén t& hop bo lai Senepol x lai Brahman

’ Tan s6 kiéu gen LEP/SAU3AI Tan s6 ALEN
Dia phuwong S6 mau
AA AB BB A B
Thuy Phuong 15 15/15 (1,0) 0/15 (0,0) 0/15 (0,0) 1,0 0,0
Pién Mén 15 10/15(0,67)  5/15(0,33)  0/15(0,0) 0,83 0,17
Tinh chung 30 25/30 (0,83)  5/30(0,17)  0/30 (0,0) 0,92 0,08

AAAA AA AAAAAAAA  AAAB AA AAAA AA AA

- -390 bp

-303 bp

1 23 45 678 910111213 1415

Hinh 2. Pa hinh doan Intron 2 ctia gen LEP/Sau3AI
1-7 va 9-15: két qua cat han ché; 8: thang chuadn DNA 100bp

kiéu gen AB c6 ty 1é m& cao hon so véi bé mang kiéu gen AA [15].

Da hinh doan 5’UTR ctia gen thyroglobulin

Két qua khuéch dai gen TG5 trén DNA tong s6 voi cdp primer dac hiéu cho thdy xuat hién
bang DNA duy nhat, rd nét, vi kich thude khoang 545 bp (Hinh 3). Nhu vay, doan 5UTR cua
gen TG da duoc khuéch dai thanh cong. Két qua danh gia da hinh gen TG5/Psul trén 30 mau
DNA ctia t& hop bo lai Senepol x lai Brahman dwoc trinh bay trén Hinh 4 va Bang 5. Toan bd mau
DNA khao sat & phuong Thuy Phuong va xa Dién Mon, tinh Thira Thién Hué, déu mang kiéu
gen TG5/Psul di hop tit (CT), tdn s6 alen C 1a 0,5 va alen T 1a 0,5. Khong thay ca thé nao trong 30
con bo lai khao sat mang kiéu gen dong hgp CC hay TT. D€ danh gid chinh xac hon tinh da hinh

ctia gen TG5/Psul trén t6 hop bo lai Senepol x lai Brahman, can tang s6 lugng mau khao sét.

Nhu da biét, thyroglubulin tdc dong chu yéu dén ham luwong lipid ¢ co than [36]. Nghién
ctu cua Thaller va cs. vé€ da hinh TG5/Psul trén bo Holstein Dtic va Charolais cho thay nhing
con bdo mang kiéu gen dong hop ti TT c6 ham lugng lipid trong co thdn cao hon dang ké so véi
nhitng ca thé mang kiéu gen CT hoac CC [36]. Két qua nghién cttu ctia Burrell va cs. ciing chi ra
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rang bo thit mang kiéu gen TT c6 van m& cao hon so véi kieu gen CC va CT [37]. Tuwong tu,
Barendse va cs. cling da cong b rang tan sd alen T cao & nhitng con bo c¢6 &6 van mé& cao va kiéu
gen TT la kiéu gen duy nhat cho thay suw khac biét vé s phén bd cia van md, gia tdng van mé &
thit bo [20]. Nhu vy, c6 thé thay rang can chon loc tiép dé tang tan s§ alen T ctia gen TG5/Psul
trén bo lai Senepol x lai Brahman ¢ phuong Thuy Phuong va xa Dién Mon, tinh Thira Thién Hug,

nham nang cao ty 1&é m& giat trong than thit ctia t& hop bo lai nay.

- 600 bp
-~ 545bp
- -500 bp

1 23 45 67 8 M

Hinh 3. Két qua khuéch dai doan 5’'UTR cua gen TG5
1-8: san phdm PCR, M: thang chuan DNA 100bp

CT “CT CT CTECRERCTNGEE CT

~473 bp
~295 bp
~178 bp

¥ 2 334 D6 A& 9 20 ¥ A2

Hinh 4. Két qua cit doan 5’UTR cta gen TG bé“mg enzyme han chéPsul
1-7 va 9-12: két qua cit han ché 8: thang chudn DNA 100bp
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Bang 5. Kiéu gen va tan sudt ALEN cta gen TG trén t& hop bo lai Senepol x lai Brahman

. Téng s6 Tan sd ki€u gen TG5/PSUI Tan s6 ALEN
Dia phuong x
mau cC CT TT C T
Thuy Phuong 15 0/15(0,0)  15/15(1,0)  0/15(0,0) 0,50 0,50
Dién Mén 15 0/15(0,0)  15/15(1,0)  0/15(0,0) 0,50 0,50
Tinh chung 30 0/30 (0,0)  30/30 (L0)  0/30 (0,0) 0,50 0,50

4  Kétluan

Két qua nghién ctu trén 30 mau DNA cta bo lai Senepol x lai Brahman duoc nudi tai
phuwong Thuy Phuwong va xa Dién Mon, tinh Thira Thién Hué, cho thdy c6 sy da hinh vé kiéu gen
LEP/Sau3AL tan so alen A lién quan dén tudi dé ltra dau thap; nang suat va chat luong stra cao 1a
chu yéu (0,92). 5/30 con bo mang alen B lién quan dén ty 1é¢ mé& trong than thit cao duoc tim thay
O xa bién Mén. Nguoc lai, 30/30 con bo khao sat mang kiéu gen TG5/Psul di hgp tir (CT). Can
téng cuong s6 mau nghién ctru € c6 két luan chinh xac hon vé da hinh gen TG5/Psul trén t6 hop

bo lai nay va tiép tuc chon loc d€ tang tan s6 alen T lién quan dén chi s& van m& cao trong thit bo.
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Nhém tac gia xin gi 10i cdm on sy hd tro kinh phi cho nghién cttu tir Dé tai Khoa hoc va
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