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hgp enzyme cellulase va xylanase
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QUAN, HO THI DUNG, HO VAN KHOA. Anh hudng clia protein
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KHOA HOC CONG NGHE
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TOM TAT

Té bao goc vé tinh (satellite stem cell) dong vai tro quan trong trong qua trinh duy tri va tai tao
co. La mot loai t€ bao goc thuoc nhom trung mo, chung co6 thé biét hoa thanh té bao tién than cua
t€ bao co, tién than t€ bao soi va t€ bao ma. Ngay nay, voi viéc thit bo Wagyu tré nén rat phé bién
trén thé giodi ciing nhu tai Viet Nam, thit bo c6 ti 1é mo gidt cao ngay cang duoc ua chudng. Tuy
giéng bo vang Viet Nam duoc nuoi dé 1ay thit, kha nang cho thit ciing nhu ti 1é mo giat ctia bo
vang con chua t6i vu. Nham dat nén moéng cho viéc nghién ctru sau vé co ché cho thit ciing nhu
tao mo giat & giong bo vang Viét Nam dé cai thién chat luong thit bo vang thong qua lai giong,
nghién cttu tng dung ky thuat Long-Range PCR nham tao dong va gidi trinh tur cAc gen tham gia
vao qua trinh phat trién co va tao mé giat, gébm cac gen Pax3, Pax7, Mrf4, Myf5,Myod1, MyMyog
va PPARy. Bai viét nay trinh bay két qua tao dong, gidi trinh tiy bang phuong phap Sanger va
phan tich da hinh 7 gen ma hoa protein lién quan dén qua trinh phat trién co ciing nhu kiém soat
ti 16 mo giat cta giong bo vang Viet Nam, stt dung nguyén liéu 1a t€ bao goc vé tinh nuoi cay in
vitro.

Tt khoa: Bo vang Viét Nam, té bao goc vé tinh, Long-range PCR, gen tham gia qua trinh phat
trién co va mo.

1. AT VAN DE

Bo vang Viét Nam 1a tén goi chung dé chi nhiéu
nhom bo ban dia duoc nuodi & nhiéu dia phuong khac
nhau tai Viet Nam. Chung c6 thé c6 tén goi khac
nhau, thuong theo tén dia phuong hoac dan toc nuoi

ung tot voi diéu kién khi hau tai Viet Nam, thoi gian
len giong som, khong kén chon thic an [1]. Tuy
nhién nhuoc diém cta giong bo nay 1a kha nang cho
thit chua cao va ti lé mo giat it [1, 3].

Té bao goc vé tinh thuong khong hoat dong

cac giong bo nay, vi du bo H'Moéng, bo vang Thanh
Hoa, bo vang Chau Déc v.v... Theo gia thuyét hien
nay, bo vang 1a con lai ctia 2 giéng bo du nhap vao
Viet Nam: Bo vang Trung Quoc (Bos taurus) vabo u
An Do (Bos indicus) [1]. Theo diéu tra, hién Viét
Nam c6 bay nhom bo vang khac nhau [2]. Tuy cé
nguon goc ngoai nhap, bo vang da ton tai va phat
trién tot trén nhiéu dia phuong do d6 duoc xem la
giong bo ban dia. Uu diém ctia giong bo nay 1a thich

nhung khi co bi tén thuong, té€ bao goc vé tinh sé
duoc hoat hod, di vao chu trinh phan bao. Chung sé
di chuyén, biét hoa va hop nhat dé tao thanh cac té
bao co moi [4]. Céc chi thi phan tr ddc trung cho té
bao goc vé tinh gom cac nhan t6 phién ma paired
box (Pax3, Pax7) 1a cac chi thi noi bao, va mot so
nhan t6 phién ma khac nhu Myf5 va Myod1. Trong
s6 nay Pax7 thuong duoc stt dung 1am chi thi noi
bao dé nhan biét t€ bao ve tinh dang hoat dong [4].
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Ngoai ra, vai tro ctia cac gen Mrf4, va Myog trong
qua trinh phat trién co ciing da duoc xac nhan. O bo
da xac dinh duwoc Myod1 va Myf5 dong vai tro quan
trong nhat trong qua trinh cho thit [5].

Ngoai kha nang biét hoa thanh té bao co, t€ bao
goc ve tinh con co thé biét hoa thanh t€ bao mo,
dong vai tro quan trong trong su hinh thanh mo
giat, tic 1a mo trong co, & bo [6]. Qua trinh hinh
thanh m& dwoc ching minh 1a do gen ma hoa thu
thé PPARy (peroxisome proliferator activated

receptor-gamma) chi phdi [7]. PPARy duoc cho 1a

tao ra nhiéu circRNA (circular RNA-circRNA) c6
kha nang kich thich biét hoa thanh té€ bao ma [8].

Su diéu hoa biéu hién khac nhau cta cac gen
tham gia vao qua trinh tao co va m& ¢ gia suc duoc
cho 1a nguyén nhan dan dén su khac biét vé kha
nang tao thit va chat luong thit [9]. Nhiéu nghién
cttu cho thay co ché cta sy diéu hoa khac nhau nay
la do da hinh nucleotide & cac gen tham gia vao qua
trinh tao thit va tao mo, trong d6 c6 PPARy,, Pax3,
Pax7, Myf5. Su da hinh khéong chi nim & ving
mang ma ma c6 thé nam & ving diéu hoa ctia gen
[10, 11]. Dé thay thé cho viéc phat hién cac da
hinh nay bang gidi trinh tu toan bo bo gen, mot
cach ti€p can pho bién khac 1a nghién cttu da gen
(gene panel) bang cach khuéch dai gen quan tam
bang PCR [12].

Do bo vang la bo lai gitta Bos taurus va Bos
indicus nén bo gen bo vang c6 kha nang mang cac
nhiém sac thé (NST) cta ca hai giong bo [1, 13].
Nham tim hiéu o hon vé co ché phan tir cia qua
trinh phat trién co va biét hoa mo & giong bo vang
Viét Nam, nghién cttu nay st dung ky thuat Long-
range PCR [14] dé khuéch dai nhom da gen gém
Pax3, Pax7, Mrf4, Myf5, Myodl, Myog, va PPARy
nham tim kiém nhimg da hinh c6 kha ning lién
quan dén kha ning cho thit va ti 1é mo giat cta thit.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Vat lieu nghién ctu 1a t€ bao goc vé tinh bo
vang Viet Nam duoc phan lap va nuéi cay boi
phong thi nghiém chuyén sau, Vién Cong nghé
sinh hoc va Cong nghé thuc phdm, Truong Dai
hoc Nong Lam, Dai hoc Thai Nguyén. Té bao duoc

duy tri trong moi truong Dulbecco’s Modified Eagle
Medium (DMEM) b6 sung 15% huyét thanh bao
thai phoi bo (FBS). Chai nuoéi T-flask (25 cm? chtra
té bao goc vé tinh ctia bo vang Viet Nam ¢ do bao
hoa gia thé nuoi 80%.

2.2. Phuong phap

221 Tach chiét ADN tong sé

Té bao duoc tach khéi binh nuoéi bang enzyme
collagenase (BioLegend Acutase cat No 424201)
va rtra sach enzyme bang dém PBS, sau d6 tai
huyén phu té bao vao 800 pl dém PBS. Tién hanh
tach ADN tong s6 bang kit FavorPrep™ Tissue
Genomic ADN Extraction kit (Favorgen, cat No
FATGK 001-2) theo huong dan ctia nha san xuat.
Tt ba binh nuoéi cay dai dién cho ba dong té bao
goc ve tinh ctia bon ca thé bo vang tach chiét duoc
téng cong 200 ul ADN téng s6 moéi binh. Nong do
ADN tdng s6 duoc xac dinh bang phuong phap
quang phé UV 260/280 va dien di kiém tra trén gel
agarose 0,8%.

2.2.2. Thiét ké moi khuéch dai

Trinh tu day da cta cac gen Pax3, Pax7, PPARy,
Myf5, Mrf4, Myodl va Myog cta B. faurus va B.
indicus duoc thu nhan tir co s& dit lieu (CSDL) Gene
ctia Trung tim Thong tin Cong nghé sinh hoc
Quoc gia Hoa Ky (NCBI). Bé tim hiéu thém vé trinh
tu diéu hoa (promoter & terminator) clia cac gen
nay, doi voi cac gen co kich thuoc bé (<7 kb), mo
rong trinh tu gen tham chiéu tréen NCBI vé hai phia
thém tir 1 - 2 kb. Doi véi cac gen c6 kich thudc 1on
(>60 kb), mé rong trinh tu gen tham chiéu vé hai
phia thém 10 kb. Déi voi cac gen co kich thuoc bé,
tién hanh thiét ké moi va chon mot cap moi dac hieu
duy nhat dé thtr nghiem. Dai voi gen c6 kich thudc
16n, tién hanh thiét ké cac cap méi c6 kha ning
khuéch dai san pham kich thudc tir 6 — 10 kb sao cho
cac san phdm chong 14p nhau it nhat 200 bp. Phan
mém PrimerBLAST duoc st dung dé thiét ké cac
cap moi nay [15].

Quy trinh thiét ké méi dac hieu duoc tién hanh
bang hai buoc: & buodc 1, stt dung khuon 1a ma truy
cap trinh tr gen quan tm c6 kéo dai thém & hai dau
5 va 3’ va st dung phan mém PrimerBLAST dé tim
kiém moi dac hiéu theo cac thong s6 dinh sin gdm
chiéu dai, ti 1é phan tram GC, nhiét do gan méi, vi tri
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moi trén khuon va “GC clamp” (GC bat buoc & dau 3’
ctia moi); néu budce 1 khong tim thady moi dac hiéu,
stt dung mot phan mém thir 3: Vi du Primer3Plus
hodc PrimerQuest dé thiét ké moi theo thong so
dinh s&n, sau do dung PrimerBLAST dé chon cap
moi dac hiéu.

2.2.3. Quy trinh phan umg Long-range PCR

Quy trinh PCR duoc thuc hién nhu sau. Chuan
bi khoang 80 - 100 ng khuon (DNA téng s6) cho
moi phan tmg. Enzyme AND Polymerase duoc
tham do dé tim ra enzyme t6i uu gdbm 3 enzyme c6
kha nang doc 16i va khuéch dai cac san pham nhiéu
GC: Phusion™ High Fidelity AND Polymerase,
Plantinum™  Superfi™  AND  Polymerase
(Thermofish scientific, Cat No lan luot 1a F530S va
12351010) va Q5® cua NEB (Cat No MO0491S).
Toéng thé tich phan tmg 1a 50 pl trong d6 gom: Beém
(5-10 ul), moi (2 pl, nong do 10 pmol), ANTP (2
ul, nong do 200 uM), enzyme AND Polymerase
(0,25-0,3 ul), DMSO (tuy truong hop), khuon (2 pl)
va nudc cat. Moi enzyme ndi trén duoc st dung
cho hai quy trinh phan tng PCR trong truong hop
san pham phan ung khong dic hiéu sau khi da
tham do nhiét do gan moi, hodc khong dt luong
san phdm. Quy trinh phan tmg PCR thtr nhat gém:
2 phut bién tinh & 98°C theo sau béi 30 chu ky géom
98°C trong 10 giay, 58 - 65°C trong 30 giay, 72°C
voi 15 giay/1 kb - 72°C trong 10 phut va 4°C trong
10 phut. Néu quy trinh nay chua cho két qua toi
uu, tién hanh quy trinh phan tng PCR nhu sau: 2
phut bién tinh & 98°C, 10 chu ky gém 98°C trong
10 giay, 58 - 65°C trong 30 giay, 72°C voi 15 giay/1
kb theo sau bédi 25 chu ky gém 98°C trong 10 giay,
58 - 65°C trong 30 giay, 72°C véi 1 phut/1 kb -
72°C trong 10 phut va 4°C trong 10 phut [16].

2.2.4. Tinh sach va gidi trinh tir

San pham PCR duoc dién di trén gel agarose
0,8% va tinh sach bang kit FavorPrep™ GEL/PCR
purification kit (Favorgen FAEPK cat No 001-1B).
Do kich thuéc san phdm 16n, dé c6 da luong ADN
dap tmg yéu cau giai trinh te Sanger (noéng do toi
thiéu 20 ng/pl), tién hanh don tir 3 - 5 mau PCR va
tta bang phuong phap Ethanol/Natri acetate. San
phdm duoc gt di gidi trinh te Sanger dich vu
Primerwalk (FirstBase) voi méi duoc thiét ké hai
chiéu sao cho téng chiéu dai doc duoc khoang tir

1,2 - 1,4 kb va cac vung trinh tu duoc doc chéng
l1ap nhau dé co6 thé lap rap. Két qua doc trinh tu
duoc xtt Iy bang phan mém Snapgene version 7.0
dé loai bod cac base c6 chat luong kém, sau d6 lap
rap thanh contig. Céc trinh tu 1ap rap duoc dang ky
& ngan hang Genbank Nucleotide.

2.2.5. Phan tich da hinh

bé xac dinh cac da hinh c6 anh huong dén su
khac biét trong qua trinh tao m& va phat trién co
ctia bo vang Viét Nam, tién hanh sip giong cot
nhiéu trinh te cac gen da giai trinh tu voi trinh tu
tham chiéu cta Bos taurus va Bos indicus st dung
phan mém MEGA 11 [17]. C4c vi tri da hinh duoc
téng két vao mot bang va doi chiéu voi cac da hinh
da duoc ghi nhan trudc day.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tach chiét AND téng so

T 3 dong t€ bao goc vé tinh bo vang Viet
Nam thu nhan dugc 3 mau AND tong so6. Két qua
do quang phd cho nong do AND khoang 30-40
ng/ul voi ti 1é A260/280 dat 1,9. Nhu vay, luong
ADN téng s6 thu dugc khoang tir 6 - 8 pg cho moi
chai T-flask. Két qua dién di kiém tra ADN téng so
duoc trinh bay ¢ hinh 1A. Dua trén két qua nay co
thé thay, ADN c6 d¢ nguyén ven cao, it bi dut gay.

3.2. Thiét ké mdi

Bang 1 trinh bay mot s6 thong tin vé khuon st
dung dé thiét ké moi, bao gom ma truy cap trinh
tu cho Bos taurusva Bos indicus, d6 dai gen (chua
tinh ving mé rong vé hai phia) va téng s6 exon
ctia gen. Bang 1 ciing trinh bay s6 lwong cdp moi
can thiét dé co thé nhan dong toan bo gen bao
gom ca vung md rong, voi kich thuoc san phdm
PCR 1a tir 6 - 10 kb. Mac du cac cap moi thiét ké
déu dac hiéu dua trén danh gia ctia PrimerBLAST,
qua danh gia thuc té khong phai cap moi nao ciing
cho san pham dac hiéu hodc khuéch dai thanh
cong, do d6 ctt moéi san phdm PCR du kién, thiét
ké ba cap moi dac hiéu va danh gid hiéu qua
khuéch dai cua chung dé tir d6 chon ra mot cap
moi tot nhat.

Do s6 luwong cdp moi thiét ké kha lon, chon
khong trinh bay tat ca trinh tu cia ching & day.
Bén canh d6, mot s6 cap moi khong cho két qua
khuéch dai nhe y muén dua trén khao sat 3 loai
enzyme AND Polymerase da st dung. Bang 2

64 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 10/2024



KHOA HOC CONG NGHE

trinh bay trinh tu ctia mot s6 cdp moi khuéch dai
thanh cong san phdm bang mot trong 3 loai

enzyme noi trén.

Béang 1. Thong tin gen tham gia vao qua trinh phat trién co va tao m& giit & hai giong bo

STT | Tén gen Ma truy cap bo dai (kb) Téng s6 exon Téng s6 cap moi
B. taurus/ B. B. taurus/ B. B. taurus/ B. can thiét
indicus indicus indicus
1 Mrf4 281336/109558938 1818/1840 3/3 1
2 Myfs | 281335/109558941 3236/6770 3/4 1
3 | Myodl | 281938/109569822 2648/2698 3/3 1
4 Myog 281343/- 2841/- 3/- 1
5 Pax3 540951/109576904 101773/103727 9/8 14/14
6 Pax7 536229/109576201 67126/107645 8/9 9/16
7 | PPARy | 281993/109576385 65233/132241 7/8 10/22
3.3. Nhan dong va giai trinh tu mot nghién ctu trudc day. Nghién ctiru nay chi ra
rang, chi c6 enzyme GXL ctia Takara c6 thé
A M 1 2 3 B M1 2 3 45 6 khuéch dai mot cach dang tin cay cac san pham co

Kb
10,0
5,0
1,0
0,5
0.1

C wm 1

Dm 1 2 3 4

2 3 4

Kb
10,0-
5,0-

1,0+
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0,1-

Hinh 1. Két qua dién di DNA téng s6 va san phdm
long-range PCR ctia 7 gen diéu hoa phat trién co
va biét hod m& ctia giong bo vang Viét Nam

Stt dung cac cap moi duoc thiét ké, 4 gen
Myfb, Mrf4, Myod va Myog duoc nhan dong thanh
cong. Két qua dien di duoc trinh bay & hinh 1D.
Cac gen duoc khuéch dai thanh cong theo thur tu
trén gel lan luot 1a: Tir duong chay s6 1 dén so6 4,
Mrf4, Myf5, Myod1, Myog. Dai voi 3 gen c6 kich
thudc >60 kb, chi mot s6 cap moi (Bang 2) cho két
qua khuéch dai thanh cong diung mot trong ba
enzyme sau khi da t6i uu diéu kién phan tmg cho
enzyme ndy. Két qua nay tuong tu doi voi mot so
loai enzyme thuong mai da dugc khao sat trong

kich thuoc > 9 kb con cac enzyme khéc can t6i wu
rat nhiéu diéu kién [15].
Vé6i gen PPARy ¢6 kich thudc dy doan khoang

65,2 kb doi voi B. taurus va khoang 150 kb doi voi
B. indicus, trong s6 cac cap moi duoc thiét ké, chi
c6 4 cap moi c6 kha nang khuéch dai thanh cong
voi kich thudc san phdm PCR x4p xi 6 kb. Két qua
khuéch dai PPARG duoc trinh bay & hinh 1C. Vé6i
gen Pax3 co6 kich thudoc du doan khoang 100 kb
cho ca hai giong bo, chi c6 3 cdp moéi cho san
pham dic hiéu, voi kich thudc tir 8,6 - 8,9 kb. Két
qua khuéch dai Pax3 duoc trinh bay ¢ hinh 1B,
duong chay so6 4 - 6. V6i gen Pax7, kich thuoc du
doan 1a 67 kb cho B. taurus va 107 kb cho B.
indicus, chi c6 3 cap méi cho san pham dac hiéu,
voi kich thudc tir 8,8 - 9,1 kb. Két qua khuéch dai
Pax7 duoc trinh bay & hinh 1B, duong chay s6 1 -
3. Thong tin cac cap méi khuyéch dai thanh cong
cac san pham ctia 7 gen nay duoc trinh bay ¢ bang
2. St dung ky thuat giai trinh tu Sanger két hop
primer-walking (giai trinh tu cac doan ngan chéng
lap nhau dé lap rap thanh gen day dt), trinh tu cta
cac gen Mrf4, Myfb, Myodl va Myog duwoc giai
trinh tu twong doi day dt véi ving gii trinh tu cé
kich thuéc tir 3 - 4,4 kb. Trong khi do, giai trinh tu
cac doan gen ctia Pax3, Pax7 va PPAR chi cho két
qua khoang 2,6 - 5,4 kb do nhiéu vung trinh tu
chtra ti ¢ GC cao. Can ctt vao viec khong thé giai
day da trinh te cac doan gen bang phuong phap
Sanger, chung t6i dé xuat giai trinh tu cac gen nay
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bang phuong phap giai trinh tu thé hé mdéi NGS)  (OR554977), Myf5 (OR631211), Myod1l
trong nghién cttu ti€p theo, nhu da thuc hién trong  (OR554978), Myog (OR554979), Pax3
mot nghién ctu st dung long-range PCR trudec day  (OR631213), Pax7 (PP766426) va PPARy
[15]. Két qua gidi trinh tw Sanger 7 gen ndi trén (OR641253).
duwoc dang ky & ngan hang NCBI Genbank. Ma
truy cap cho cac gen nay lan luot 1a: Mrf4
Bang 2. Théng tin trinh tir méi ctia cac sdn phdm dugc khuyéch dai thanh cong
Kich thuéc
Tén gen Maéi xuéi (5°>3) Méi nguoc (5°>3) san phidm
(bp)
Mrf4 GACATAGCCTTATGCTTTCC TCTCTGCTCCAAAGTATCC 4850
Myf5 GTTAGTTTGCCTGAAAGC TATCAAGTACATTTGCAAGC 5176
Myod1 CCTCTATGTGTGTGTGTCC TGTTGGTCTGCAAACTCC 4564
Myog TCAAGCCTGTTGTGAAGG TGGTGTCTAAATTGGGTAGG 4746
CCAGTACACTCAGTCCCCGTGC AGAGCCCAAGTTCTGGTGACTTTC 8826
Pax3 GGCATTCCTGAGAAGTGGTCAGTC AGGGAGAGGGCCACTAGCTTTCC 8637
GAGCAAACTGCAGCAGAGAATGGC CCAGAGGATCCCCCAGTTGTTTGG 8965
CCTCCGAGGTCTAGTATTGTCC CACCCTCGACAGATCAGTTTCC 8962
Pax7 GAAACGCGCTTCCTGACTTCTCC ATACGGGTCCCCCGGAAAGGAC 9101
GCAGAAGGTGGTTGAACGCTGC CAGCCTTCCTCACCCAGACGTG 8804
CACCCAAACTAAGCACCTCG GCCCGCAATCAAGCATACC 5705
PPARG GTCCTGTGGTTCTTACTACCC TCAGTTTTCCCACAGATCGC 6792
TAGCTCTTAGTGACCACAACCC TGAATCCAGAGGAGTCCTTCACC 6203
AGTATTGTTGGTGAGCTAAGGC AGCAGCGTAGGGTTTGTACC 6054

3.4. Phan tich da hinh

Két qua giai trinh tu ctia 7 gen ctia bo vang
Viét Nam duoc siap giong cot voi cac gen tuong
ung cua B. taurusva B. indicus. Vi tri da hinh duoc
xac dinh la vi tri c¢6 su sai khac nucleotide ctia bo
vang Viet Nam voi mot trong hai giong bo ndi trén.
Vi tri da hinh duwoc danh s6 theo so thur tu cta
trinh te gen bo vang Viét Nam da dang ky trén
ngan hang GenBank. Bang 3 téng két cac vi tri da
hinh duoc phat hién. Ky hiéu ins twong duwong voi
chén nucleotide, ky hiéu - tuong duong mat
nucleotide. Trong cac vi tri da hinh nay, mot so vi
tri da duwoc bao cao trong cac nghién ctru trudc
day. Cu thé, vi tri da hinh 1196A->T ctia Myf5 (da
hinh 526T/A theo nghién ctu cta Ujan va cs
(2011) [18] duoc cho 1a c6 lien quan dén do day
mo va d0 mém thit cia bo (B faurus) va
2535G>A (1948A/G theo Li va cs (2004) [19] cua
gen Myf5 da duoc chimg minh 1a ¢6 lién quan dén
khoi luong bo moi sinh va toc do sinh truedng sau

khi cai stta. Cac gen noi trén khong mang cac da
hinh da duwoc bao cao truéc day béi Wang va cs
(2010) [20] va Du va cs (2013) [21], bao gom: Da
hinh cac vi tri cat cta Xbal & Mrf4, da hinh
782G/A & exon 1 ctia Myod1 va 186T/C & exon 1
ctia Myog. Tuy nhién, danh gia su biéu hién cac
gen Mrf4, Myf5, Myodl, Myog & té€ bao goc vé
tinh thu nhan tir bo vang Viet Nam va t€ bao goc
ve tinh thu nhan tit bo Hanwoo cho thay su biéu
hién cta cac gen néi trén & té€ bao goc vé tinh bo
vang Viét Nam thap hon so véi & té€ bao goc vé tinh
Hanwoo [22]. DPiéu nay cho thdy c6 kha ning
nhitng da hinh khéac ciing déng vai tro diéu hoa
chua duoc 1am ro doi voi su biéu hién cta cac gen
nay. Trong tuong lai can c6 su nghién ctu trén
nhiéu ca thé bo vang Viet Nam hon dé xac dinh
cac da hinh diac trung cho giong bo vang Viet
Nam, dong thoi c6 thé déng vai tro diéu hoa qua
trinh tao thit & bo.
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Bang 3. Pa hinh ctia gen diéu hoa phat trién co va mo & Bo vang Viét Nam

Gen Viét B. B. Gen Viét B. B.
(Ma truy cap) Nam taurus | indicus | (Ma truy cap) Nam taurus Indicus
151G A A 527C A A
152A A - 606G A A
167C G G 857A C C
226T C C 860G T T
360 Ins
(GTGG) - 1196A T T
593G C S 1415T G G
599C C G 1422T A A
756G A A 1461T G G
Mitt T T o] B e T 66
(OR554977) 1696C T T (OR631211) 1980G A A
2123A C C 2294C T T
2137G T T 2382T C C
2420G C S 2513A G G
2884- Ins (A) - 2535G A R
3007- T T 2542C G G
3015C T T 2560A G G
3016A C C 3455C T T
3017- AT AT 3501G A A
3026G T T
1139C C T 964T C C
1867G A G 1056C G G
1901A C M 1592T C C
2043A A G 1619- - Ins (C)
2366T C Y Myog 1671G G A
3527G T K (OR554979) 1749-C - CC
3749G A A 1753TC CT CT
Myod1 3829C C T 1960G G -
(OR554978) 3867 Ins (T) - - 2302T C C
4046A T A 2763A G G
4050C G C 410C G S
4143G C S 460T G T
4167A G A 500C G S
4301C G G 748C T Y
4308CA TG CA 846G G
4338G A G Pax? 1097C T C
4340- Ins Ins (PP766426) 1200A G A
62A G A 1222— GG- GGGA
76 Ins (T) - - 1244A T A
415A T A 2414C T C
681A C C 2910C T Y
702A T A 3364G T K
958T C Y 3657T C Y
Pax3 979G T K PPARG 440— | GTTCCA | GTTCCA
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Pax3 1103G A A 1261A C C
(OR631213) | 1111A G G 1681T C C
1368G A R 1693CC TT TT
1422-1426- | AAAT AAAT 2031G A G
1460G A R 2156G A A
1721T C Y 2398TT ~ -T
2069C T C 2490C G G
2238 Ins 2499 Ins
(TC) ) (AA) j
2374A G A 2548- G G
2596T C C
22793T - C
3746-3752
Ins ACAC- —
(ACACAT
4093A A G
4286C A A
4288GA AG AG
4292 AG AG
4302-4306
(GAD) AGAT AGAT
ﬁ’géﬁ’ CTGAAT | CTGAAT
GGGT- GAGTA | GAGTA
4320G A A
4986C T T
4. KET LUAN phat hién mot so da hinh méi chua ro chirc nang.

Nghién cttu nay nhan dong gen gom Mrf4,
Myf5, Myod1, Myog, Pax3, Pax7 va PPARy tir té
bao goc vé tinh bo vang nuodi cdy. Két qua budc
dau dua trén khao sat 3 enzyme ADN Polymerase
thuong mai la Phusion™ va Plantinum™ Superfi™
cta Thermofisher va Q5® ctia Neb da xac dinh
duoc diéu kién PCR t6i vu cho moéi loai enzyme dé
nhan dong thanh cong doan gen day da ciua Mrf4,
Myf5, Myod1 va Myog va mot phan cac gen Pax3,
Pax7 va PPARy. Nhitng gen nay sau do duoc gidi
trinh tu bang ky thuat trinh tu Sanger két hop
primer walking. Lap rap két qua giai trinh tu va so
sanh chung véi trinh tu tham chiéu trén ngan hang
GenBank da phat hién duoc mot s6 da hinh
nucleotide da duoc mot s6 nghién ctu truoc day
xac nhan co lién quan dén chat luong thit ciing
nhu kha nang cho thit. Dong thoi nghién ctu ciing

Doi voi cac bién di nay, can nghién ctu trén co
mau lon hon va két hop véi phan tich biéu hién
gen dé xac dinh chic nang ctia chung. Doi véi cac
gen c6 trinh ty dai nhe Pax3, Pax7 va PPARy ,
phuong phép thich hop dé giai trinh tu day dua cac
gen nay la st dung cac enzyme Long-range manh
hon va giai trinh te bo da gen bang ky thuat giai
trinh tu thé hé moi.

LO1 CAM ON

Nhom tic gid trdan trong cdm on: i) Bé Khoa
hoc va Cong nghé Viét Nam (Ma so nhiém vu
Nghi dinh thu: NDPT.91.KR/20); ii) Phong thi
nghiém chuyén sau, Vién Cong nghé sinh hoc va
Cong nghé thuc pham, Truong Pai hoc Nong
Lam, Pai hoc Thai Nguyén va Phong thi nghiém
Cong nghé Sinh hoc, Truong Pai hoc Khoa hoc,
Pai hoc Hué€ di tao diéu kién d€ thuc hién mot so
thi nghiém lién quan dén nghién ctu nay.
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CLONING AND SEQUENCING OF GENES INVOLVED IN MUSCLE
AND FAT FORMATION IN VIETNAM YELLOW CATTLE
Dao Van Cuong®?, Pham Dieu Thuy?, Duong Thi Hong Duyen!, Nguyen Quang Tinh', Tu Trung Kien?,
Luu Hong Son?, Nguyen Thi Thanh Ha?, Nguyen Thanh Hai®, Nguyen Ngoc Luong®
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Summary
Muscle-derived satellite cells play a crucial role in muscle maintenance and regeneration. As a
type of mesenchymal stem cell, they can differentiate into myogenic, fibrogenic, and adipogenic
cells. Today, with Wagyu beef gaining popularity worldwide as well as in Vietnam, high-marbled
beef is increasingly sought after. While Vietnam yellow cattle is raised for meat production, its
carcass performance and marbling quality remain suboptimal for the increasingly demanding
customers. To lay the foundation for in-depth research on the mechanisms of meat production
and intramuscular fat formation in Vietnam yellow cattle, we employ Long-range PCR to clone
and sequence genes involved in muscle development and intramuscular fat formation, namely,
Pax3, Pax7, Mrf4, Myf5, Myodl, Myog and PPARy. This report presents the results of PCR

cloning, Sanger sequencing and polymorphism detection of seven genes encoding for proteins
involved in muscle development and intramuscular fat formation in the satellite cells derived

from Vietnam yellow cattle.

Keywords: Vietnam yellow cow, muscle satellite stem cells, Long-range PCR, genes involved in

muscle and fat formation.
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