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TOM TAT

Doan intron 2 cua gen leptin (LEP) va vung 5° khong dich ma (5" UTR) cua gen thyroglobulin

(TG5) duoc xem la gen du tuyén dé chon loc cac tinh trang lién quan dén nang suat va chat luong thit

bo. Nghién ctru nay dugc thuc hién nham t6i wu hoa cac diéu kién PCR trong vi¢c phat hién khuéch dai

doan gen LEP va TGS5. Cac mau gdc 1ong bo dugce sir dung dé tach chiét DNA tong sd bang AccuRive

SDNA/RNA Prep kit ciia KT Biotech. Trong 20ul thé tich phan tmg c¢6 chira 1,25 pM mdi; 200uM

dNTP; 1x PCR buffer; 0,75 don vi Taq polymerase va DNA tong s6. PCR dugc tdi uu véi viée xac dinh

nhiét 46 gdn mdi va ndng d6 DNA khudn mau. Nong d6 DNA khudn mau duoc tham do trong khoang

25-150 ng. Khoang nhiét d6 gin modi duge khao sat 1a 55-64°C d6i véi cap modi LEPF/LEPR va 52-

58°C d6i voi cap modi TGF/TGR. Két qua cho thdy khoang nhiét d6 gdn mdi phu hop dé khuéch dai gen

LEP bang cip moi LEPF/LEPR 1a 58-62°C, tdi wu ¢ 62°C. Trong khi d6, nhiét do gan mdi cho san

pham khuéch dai ddc higu khi st dung cip moi TGF/TGR trong khodng 52-58°C, tdi uu & 55°C. Nong

d6 DNA tong so phu hop cho khuéch dai hai gen néi trén 1a 50-75 ng khi st dung ndéng ¢6 moi moi loai

1a 1,25 pM. Trong trudng hop can sir dung k¥ thuat multiplex PCR dé khuéch dai dong thoi 2 gen LEP

va TGS, c6 thé tién hanh gin mdi & nhiét d 58°C.
Tir khéa: Gen leptin, Gen thyroglobulin, Géc 16ng, Téi vu PCR
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HAIR ROOTS OF CATTLE
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ABSTRACT

The intron 2 of the leptin gene (LEP) and the 5’ untranslated region (5' UTR) of the thyroglobulin
gene (TG5) are considered candidate genes for selecting traits related to beef yield and quality. This
study was conducted to optimize the PCR conditions required to amplify the LEP and TG5 genes. The
AccuRive sDNA/RNA Prep kit was used to extract genomic DNA from hair roots of cattle.
The reaction mixture of 20 pL final volume contained 1.25 pM primers, 200 uM dNTP, 1x PCR buffer,
0.75 unit Taq polymerase, and genomic DNA. PCR is optimized with the determination of primer
annealing temperature and template DNA concentration. The investigated annealing temperature range
was 55-64°C for the LEPF/LEPR primers and 52-58°C for the TGF/TGR primers. The optimal
concentration of template DNA was tested in the range of 25-150 ng. The results showed that the
suitable annealing temperature range for LEPF/LEPR and TGF/TGR primer pairs were 58-62°C and
52-58°C, respectively. The optimal annealing temperature to amplify the LEP and TG5 genes was 62°C
and 55°C. The genomic DNA concentration of about 50-75 ng was essential to achieve this
amplification in the case using 1.25 uM of primers. The multiplex PCR for LEP and TG5 genes can be
implemented with annealing temperature of 58°C.
Keywords: Leptin gene, Thyroglobulin gene, Hair root, PCR optimization
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1. MO PAU

Phan tUng chudi polymerase
(Polymerase Chain Reaction - PCR) la mot
trong nhig k¥ thuat khong thé thiéu trong
sinh hoc phan tir dé khuéch dai in vitro mot
doan DNA cu thé véi do nhay va d¢ chinh
xac cao (Coleman va Tsongalis, 2006;
Garibyan va Avashia, 2013). Hién nay, ky
thuat PCR dugc ung dung trong nhiéu linh
vuc trong chan nuoi, thi y, ddc biét la chon
gidng va chan doan bénh. Viéc kiém tra ¢
muc d6 DNA nhim xéac dinh céc gen lién
quan dén cac tinh trang kinh té quan trong
s& gilip cai tién di truyén céc tinh trang nay
thuan loi hon.

Gen leptin va gen thyroglobulin la
cac gen lién quan tryc tiép dén trao doi lipid.
O bo, gen LEP nam trén nhidém sic thé sb 4,
¢6 kich thudc 16.735bp, chira 3 exon va 2
intron (Javanmard va cs., 2008). Pa hinh
gen LEP/Sau3Al (g.1926C>T) xuit hién
trén doan intron 2 da dugc st dung dé chon
loc phan tir cac tinh trang nhu nang sudt sita
(Moravéikova va cs., 2012; Trakovicka va
cs., 2013), nang suét sinh san (Moussavi va
cs., 2006; Oner va cs., 2017; Ferchichi va
cs., 2018), khdi lugng co thé (Almeida va
¢s., 2003; Nobari va cs., 2010; Hussain va
cs., 2017), ty 1€ md (Sedykh va cs., 2016)
va lugng thic an thu nhan (Liefers va cs.,
2002).

Gen thyroglobulin md@ héa cho
thyroglobulin, day 1a mot loai hormone
glycoprotein dugc tong hop trong céc té bao
nang tuyén giap. Su thay thé cytosine (C)
bang thymine (T) & vi tri nucleotide 442
trong vung 5’ UTR cuta gen thyroglobulin
(TG5) c6 lién quan dén ty 16 md gidt hay do
van m& & bo thit (Barendse, 1999). Tir két
qua nghién ctru nay, gen TGS dugc xem la
gen duy tuyén dé cai thién d6 van md va chat
lugng & bo thit (Anwar va cs., 2017). Gen
TGS cling da dugc st dung lam chi thi phan
ti trong cai thién d¢ van md va céc tinh
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trang lién quan dén tong hop lipid & bo Bos
taurus va Bos indicus (Casas va cs., 2005;
van Eenennaam va cs., 2007; Anton va cs.,
2011).

Viéc phat hién da hinh cac gen nay cé
thé dugc thyc hién théng qua ki thuat PCR-
RFLP hoic giai trinh tw gen trén cic mau
DNA tach tir cac mau long, mo, mau hodc
tinh (Eenennaam, 2006). Trén dai gia suc,
viéc thu mau mau hay mau mé dé tach chiét
DNA lam khudén miu trong PCR gip nhiéu
kho khin, chang han nhu ngudi thu miu
phai c6 ky thuat tdt, s6 luong mau thu dugc
trong mot ngay it, viéc bao quan mau khé
khan... Chinh vi vdy, chung toi d tién hanh
thu cic mau gdc 16ng cua bo dé tach chiét
DNA tong s6. Nghién ctru nay duoc thyc
hién nhim t6i wu hoa cac diéu kién PCR
trong khuéch dai doan gen LEP va TG5 véi
DNA tong sd tir gbc 16ng bo.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Tach chiét DNA tong s6

Mau gdc 16ng duoc thu thap tir cac td
hop bo lai nubi & cac hd chan nudi ¢ tinh
Quang Ngai (Lai Sind, Brahman x Lai
Brahman, BBB x Lai Brahman,
Droughtmaster x Lai Brahman, Red Angus
x Lai Brahman, Charolais x Lai Brahman).
S6 lugng ca thé bo trong mdi t6 hop lai duoc
thu mau 1a 50. S6 lugng gbc 1ong thu & mdi
con bo t6i thiéu la 30 dé dam bao tach chiét
du luong DNA can thiét cho nghién ctru..
Sau d6, cac mau goc 16ng cho vao tai dung
mau, ky hiéu ma sb va chuyén vé phong thi
nghiém. DNA tong sd dugc tich bang
AccuRive sDNA/RNA Prep kit cua KT
Biotech (Viét Nam). Dé tang hiéu qua tach
chiét DNA, cac gbc 16ng dugc dong hod
bs‘ing thiét bi Bullet blender (Next Advance)
trong thoi gian 5 phat trong dung dich dém
cua b¢ kit. Sau d6 tién hanh tach chiét theo
hudng dan ciia nha san xuat. Nong do va do
tinh sach cia DNA dugc do bang may
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quang phd Nanodrop (Thermo Scientific,
USA).

2.2. Téi wu quy trinh PCR

Poan gen LEP va TGS dugc khuéch
dai bang k¥ thuat PCR trén mdy luan nhiét
Axygen® MaxyGene™. Trinh ty cac cap
mdi va kich thudc san pham dugc trinh bay
& Bang 1. Cac cap moi dugc sir dung trong
nghién ctru nay do cong ty IDT (M¥) cung
cap.

Phan tng khuéch dai doan gen LEP
va TGS dugc thuc hién voi tong thé tich
20uL, trong d6 chira 1,25 pM mbi; 200pM
dNTP; 1x PCR buffer; 0,75 don vi Taq
polymerase (Solgent, Han Qudc) va DNA
tong sb. Nong d6 DNA khudén méu trong
mdi phan tmg dugc khao sat trong khoang

25-150 ng. Nhiét d6 gan moi duoc tham do
d6i voi gen LEP lan luot 1a 55, 58, 60, 62,
64°C. Ddi voi gen TGS, nhiét do gan moi
dugc khao sat1a 52,55, 58°C. Cac phan Ging
duogc thyc hién theo chuong trinh nhiét sau:
94°C trong 5 phut, tiép theo 1a 35 chu ky
(bién tinh & 94°C trong 40 gidy, gin moi
trong 40 gidy, kéo dai & 72°C trong 40
gidy), 72°C trong 7 phut (ddi voi gen LEP)
va 10 phut (d6i véi gen TG5). San pham
PCR dugc nhudém truc tiép bang thude
nhuom 6x GelRed (ABT, Viét Nam) va
dugc dién di trén gel agarose 2% trong dém
0,5 TAE & 100V trong 25 phut. Két qua
dién di dugc phan tich trén may Gel DocTM
XR+ (Bio Rad, My).

Bdng 1. Trinh ty cac cap primer dic hiéu

Nhiét Kich
do thuéce 1 A
. . s s L , Ma so Nguon tham
Gen Trinh ty primer (5° — 3°) norJg sdn GenBank Khio
chay pham
() (bp)
LEPF: 58,61
TGGAGTGGCTTGTTATTTTCTTCT Liefers va
LEP LEPR: 65,82 422 EU313203 cs. (2022)
GTCCCCGCTTCTGGCTACCTAACT
TGF: 59,75
TG5 TGR: 58.93 545 AY615525.1 (1999)

GTGAAAATCTTGTGGAGGCTGTA

3. KET QUA VA THAO LUAN

Néng do DNA thu duoc tir cac mau
gbc 16ng bo dao dong tir 12 - 298 ng/pl. Ti
16 A260/A280 dao dong tir 1,85-2,05. Theo
Pervaiz va cs. (2011), ty 1€ A260/280 cia
DNA dao dong tir 1,8 dén 2,0 cho thiy DNA
c6 do tinh sach kha cao. Nhu viy, viéc su
dung AccuRive sDNA/RNA Prep kit dé
tach chiét DNA téng sd tir gbc 16ng bod ¢
két qua kha tot. Bén canh do, so véi ldy mau
méau hay mau mo, viéc thu mau gdc 16ng bod
duoc thyc hién dé dang, nhanh chong, va
thuan lgi trong bao quan miu hon nhiéu,
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didc biét 1a d6i véi cac ca thé bo lai co tam
voc 16n.
3.1. T6i wu nhiét dd gin moi

Dé ti wu hoa cac diéu kién chu trinh
nhiét PCR, nguoi ta phai xac dinh nhiét o
va thoi gian tdi wu trong timg phan doan ctia
chuong trinh va sd chu ky khuéch dai.
Trong sb d6, thong sd quan trong nhét 1a
nhiét d6 gin mdi, vi ngay ca do 1éch nho
nhét 1°C hoac 2°C ciling c6 thé tao ra su
khéc biét gitta khuéch dai dic hiéu va khong
dac hiéu (Lo va Chan, 2006; Roux, 2009).
Nhiét dd gin moi t6i uu cho PCR phuy thudc
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vao thanh phan bazo cua mdi, d6 dai trinh
tu mdi, va thuong thip hon khoang 3-5°C
so v6inhiét d6 nong chay cua moi duoc tinh
toan (Grunenwald, 2003; Mamedov va cs.,
2008). Nhin chung, nhiét d6 gin mdi
thuong dao dong trong khoang tir 55°C dén
72°C (Mamedov va cs., 2008).

Két qua khao sat nhiét do gin mdi tdi
wu d6i voi gen LEP duogc thé hién & Hinh 1.

500 bp

M

1

V6i nhiét do gan mdi 1 55°C va 64°C, san
phim PCR thu dugc khong dic hiéu, kich
thudc 16n hon 500bp. Trong khi d6 vai
nhiét d6 gin moi 58 - 62°C, phan tng dién
ra tét, téng hop duogc san phém dac hiéu
dang véi kich thude mong doi. O nhiét do
gin mdi 62°C, bang DNA sang hon so véi
& 58-60°C. Do d6, nhiét do gan moi 62°C la
t6i wu dé khuéch dai gen LEP véi cap modi
LEPF/LEPR.

2 3 4 5

Hinh 1. T4i wu nhiét d6 gin mdi ctia cip moi LEPF/LEPR
M: thang chudn DNA 100bp, 1: 55 <C, 2: 58 C, 3: 60 T, 4: 62T, 5: 64 C

Dbi véi gen TGS, nhiét do gin mdi
duogc khao sat 1a 52, 55, 58°C. Két qua dién
di cho théy trong dai nhiét d6 khao sat déu

500bp

M

xuét hién san phém PCR dic hiéu. Tuy vay,
nhiét do t6i wvu dé gin mdi ddi véi cap mdi
TGF/TGR la 55°C.

1 2 3

Hinh 2. T4i wu nhiét d6 gin mdi cua cip moi TGF/TGR
M: thang chudn DNA 100bp, 1: 52 <C, 2: 55<C, 3: 58 T

3.2. T6i wu nong dd moi

Két qua khao sat nong do DNA ti wu
dé khuéch dai gen LEP va TGS cho thiy khi
sir dung DNA tong s voi nong do 25-150
ng déu cho cic san pham dung véi kich
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thuéc mong dgi. Tuy vay, voi néng do
DNA khudén miu 1a 25 ng thi san phdm PCR
rit mo nhat trén hinh anh dién di (hinh 3).
Trong khi d6, néu sir dung DNA téng sb voi
ndng do tir 100-150 ng thi ty 16 DNA khudn
mau/mdi qua cao, lam xuét hién thém 1
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band DNA nam phia trén cing. Do d6, véi
noéng dd6 moi mdi loai 1a 1,25 uM thi 50-

75ng DNA tong s6 1a pht hop dé thuc hién
PCR.

M 1

2

3 4 5

Hinh 3. T4i wu néng 46 DNA khu6n mau
M: thang chudn DNA 100bp; 1: 25 ng DNA; 2: 50 ng DNA; 3: 75ng DNA; 4: 100 ng DNA;
5: 150g DNA

Da c6 mot s6 cong bd trude day vé
khuéch dai gen LEP va TG5 trén DNA cua
bo bang ky thuat PCR (Barendse, 1999;
Liefers va cs., 2002; H6 Lé Quynh Chau va
cs., 2023). Tuy vay, khi chiing t6i thyc hién
PCR dya trén cac thong tin dd cong bd cua
Barendse (1999), Liefers va cs. (2002) thi
két qua khuéch dai rat kém hodc tao ra san
pham PCR dic hiéu. Trong khi dé, ap dung
theo thanh phan va diéu kién PCR khuéch
dai doan gen LEP va TGS ctia nhom tac gia
HO6 Lé Quynh Chau va cs. (2023) thi cho
hi€u qua khuéch dai kha tdt. Tuy vay, viéc
thuc hién PCR véi hi€u qua cang cao thi sé
cang tiét kiém duoc chi phi cho nghién ctru,
téng hop dwoc mot lwong DNA 16n hon,
phuc vu cho cac nghién ciru tiép theo, dic
biét 1a nghién ctru vé da hinh gen va giai
trinh ty nucleotide. Chinh vi vay, viéc tdi wu
hoa cac diéu kién PCR 1a rat quan trong.
Trong nghién clru nay, ching t6i chi tap
trung vao viéc khao sat khoang nhiét do gan
mdi va ndng do DNA tong s6. Nhiing thanh
phan phan tmg khac nhu ndng d6 Taq
polymerase, ion Mg?*, ti 1& DNA/dNTP
ciing can phai tiép tuc dugc khao sat dé tiép
tuc tang hiéu qua PCR. Bén canh d6 tir két
qué nghién ctru ciing cho thay trong trudng
hop st dung ky thuat multiplex PCR dé
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khuéch dai dong thoi 2 gen LEP va TGS, ¢6
thé tién hanh gin moi ¢ nhiét do 58°C.
4. KET LUAN
Khoang nhiét d6 gan mdi phi hop dé
khuéch dai gen LEP bing cip moi
LEPF/LEPR va TG5 bang cap moi
TGF/TGR lan luot & 58-62°C va 52-58°C.
Nhiét o gdn moi tdi wu cho 2 gen 1a 62°C
dbi voi LEP va 55°C, d6i voi TG5. Nong do
DNA tong s6 phti hop cho khuéch dai hai
gen néi trén 1a 50-75 ng khi sir dung nong
d6 mdi mdi loai 1a 1,25 uM. Trong trudng
hop can sir dung k¥ thuat multiplex PCR dé
khuéch dai dong thoi 2 gen LEP va TGS, ¢6
thé tién hanh gan moi ¢ nhiét d6 58°C.
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