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TOM TAT

B0 vang 1a mot giéng bo ban dia tai Viét Nam va hién 1a ddi tuong dugc quan tdm bao ton nguén
gen. Mac du la giéng bo léy thit, kha nang cho thit va chét luong thit cua bo vang chua tdt so véi mot
sb giéng bo nhap ngoai. Nghién ctru trude day cho théy ¢6 su biéu hién khéc biét cia mot sd gen tham
gia qua trinh tao co gdm MRF4, MYF5, MYOG, va MYODI & té bao vé tinh bo vang va té bao vé
tinh bo Hanwoo cua Han Quéc. Pé 1am sang td co ché biéu hién khéc biét can ¢ duoc trinh tu déy du
clia cac gen ndi trén, bao gdm ving diéu hoa promoter va terminator. Nghién ctru niy bao céo qua trinh
nhan dong, giai trinh tu va phan tich bién di ctia bén gen noi trén & té bao vé tinh bo vang Vi¢t Nam
nudi cdy in vitro. V& nhan dong, khao sat bén enzyme DNA Polymerase thuong mai cho thiy GXL cua
Takara cho két qua on dinh nhét. V& giai trinh tu, phuong phap giai trinh tu NGS c6 gia thanh thip hon
va cho két qua t6t hon giai trinh ty bang phuong phap Sanger theo ky thuat primerwalking. Két qua
nay 1a tién dé dé hudng toi gidi trinh ty ddy du cac gen thudc gen panel tham gia vao qua trinh tao co
va md ¢ bo vang Viét Nam.

Twr khoa: Bo vang Viét Nam, té bao vé tinh, gen diéu hoa phat trién co, nhan dong, giai trinh ty.

Cloning and sequencing of four genes involving muscle development in
muscle satellite cells derived from viethamese native yellow cow

SUMMARY

Vietnam yellow cattle, a collective term for various indigenous cattle breeds in Vietnam, are
primarily raised for meat and are currently an important target for genetic conservation. Despite
being raised for meat, their carcass performance and meat quality are considered inferior to
some imported breeds. Previous studies showed differential expression of genes involved in
muscle formation between muscle satellite cells derived from the yellow cattle and Korean
Hanwoo. These genes include MRF4, MYF5, MYOG, and MYOD1. To assist in elucidating
the mechanisms of differential expression of these genes, the full sequences of these genes,
including promoters and terminators, are required. To this end, we explored methods to clone
and sequence these genes. The result showed that Takara’s GXL gave the most consistent
result among the four commercial DNA Polymerases. For sequencing, Next-Generation-
Sequencing technology using the lllumina platform is more economical and more sensitive than

I Khoa Chan nuéi Thu y, truong Pai hoc Nong Lam Thai Nguyén

2 Van phong SPS Viét Nam, Bo Nong nghiép va Phat trién Nong thon

3Vién Cong nghé sinh hoc va Cong nghé thyc phim, truong Pai hoc Nong Lam Thai Nguyén
#Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam

>Khoa Thu y, Hoc vién Nong nghiép Viét Nam

¢ Truong Pai hoc Khoa hoc, Pai hoc Hué
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traditional Sanger sequencing. The results serve as a baseline for sequencing the other genes

in the muscle and fat formation gene panel.

Keywords: Vietnam yellow cow, muscle satellite cells, genes involved muscle formation,

cloning, sequencing.

I. PAT VAN DE

Theo diéu tra trudc day bo vang Viét Nam
1a gidng bo lai gitta bo vang Trung Qudc (Bos
taurus) va bo u An Do (Bos indicus) (Nguyén
Binh Trudng va Pham Ngoc Du, 2017). Gidng
bo nay duoc nudi ly thit, tuy nhién nang suét
cho thit cling nhu chat lugng thit chua cao
(Nguyén Thi Thuy va ctv., 2014). Viéc nguoi
tiéu dung Viét Nam gan ddy duoc tiép cAn mot
s6 san pham thit bo nhap ngoai nhu bo Kobe/
Wagyu (Nhat) va Hanwoo (Han Qudc), sin
sang chi tra gia cao cho cac loai thit bo nay
cho thiy ngudi tidu ding ua chudng cac loai
thit bo mém va c6 md giit. Phan tich so sanh
st biéu hién ctiia mot sb gen diéu hoa qua trinh
tao co gilra bo vang Viét Nam va bo Hanwoo
cho thiy MRF4, MYF5, MYOD1 va MYOG
biéu hién manh hon & té bao vé tinh thu nhan
tir bd Hanwoo, mot gidng bod c6 kha ning cho
thit cao va chat lugng thit tot nho luong md
giat 16n (Nguyen et al, 2023). Do d6 nhiéu
kha ning cic gen nay gop phan tao nén sy
khac bi¢t gitra chat lugng thit bo Hanwoo va
bo vang Viét Nam. Mot sb nghién ctu trude
day vé cac gen MRF4, MYF5, MYODI1 va
MYOG cho thiy da hinh & cac gen nay cé
thé anh huong dén chat lugng ciing nhu kha
nang cho thit cua bo. Pac biét vi tri da hinh
thuong nim ngoai ving mi hoa, trong cac
ving diéu hoa nhu promoter va terminator (Li
et al., 2004; Chung & Kim, 2005; Wang et al.,
2011; Ujan et al., 2011; Xue et al., 2011; Guo
etal.,2013). bé lam sang to co ché tao nén su
khéc biét vé biéu hién, can phai phan tich sy
sai khac vé trinh ty cua cac gen nay giita bo
vang va bo Hanwoo. Diéu nay doi hoi trinh ty
day du cua bdn gen noéi trén, dic biét phai bao
gdm ca phan trinh ty diéu hoa gdm promoter
va terminator. Mic du giai phéap triét dé nhat
la giai trinh tu toan bd bo gen bo vang Vit
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Nam, chi phi va yéu cau vé ky thuat khién
diéu nay khong dé thuc hién. Mot cach tiép
can khac 1a tdp trung giai trinh ty nhom da
gen (gen panel) lién quan dén mot dic diém
nhat dinh bang cach 1am gidu cac gen nay
bang PCR (Weber et al., 2020).

MRF4, MYF5, MYODI va MYOG la
nhitng gen c6 kich thudc twong dbi 16n, mdi
gen c6 chiéu dai (bao gdm ca trinh ty diéu hoa)
khoang tir 4-5 kb bao gdm ca ving diéu hoa.
Nhim muc dich phén tich bién di can thu nhan
trinh ty cta cic gen nay véi sé luong 15i tao
tac, bao gdm 16i nhan dong va giai trinh ty, 1a
t6i thiéu. Ky thuat PCR truyén thng sir dung
cac enzyme Taq Polymerase s€ khong phu hop
trong truong hop nay do ti 1¢ 16i cao. Long-
range PCR la nhiing ky thuat PCR cho phép
tao dong cac trinh tuy >4 kb tr¢ Ién, su dung
nhitng enzyme c6 kha ning khuyéch dai trinh
tu 16n, dong thoi c6 ti 18 16i khuéch dai thap
(Jia et al., 2014; Kubo et al., 2015). Trong
nghién ctru nay, nham xac dinh diéu kién tét uvu
dé nhan dong bdn gen ndi trén, chung toi khao
sat mot s6 enzyme thuong mai c6 kha nang doc
16i va khuéch dai dugc san pham kich thude
16m. Bé xac dinh trinh tu cta san phém khuéch
dai, chung t6i khao sat giai trinh tw va phan
tich trinh tu bén gen bang hai phwong phép:
phuong phéap truyén théng Sanger st dung
k¥ thuat primer-walking va phuong phap giai
trinh tu thé hé méi (NGS) thong qua hé thong
Ilumina. B4o cdo nay trinh bay két qua khao
sat diéu kién toi uvu dé khuéch dai, giai trinh tu
va phan tich bén gen MRF4, MYF5, MYODI
va MYOG. Két qua s& 1a tién dé tiép tuc giai
trinh ty day du nhitng gen dai hon thudc nhom
gen tham gia diéu hoa qua trinh tao co va m&
& bo vang Viét Nam, dong thoi 1am nén tang
cho cac nghién ciru gen panel ctia cac giéng vat
nuoi quan trong tai Vi¢t Nam trong tuong lai.



KHOA HOC KY THUAT THU Y TAP XXXII SO 1 - 2025

IL. VAT LIEU PHUONG PHAP
NGHIEN CUU

2.1. Vat ligu

La té bao vé tinh bo vang Viét Nam do
phong thi nghiém chuyén sau, Vién cong
nghé sinh hoc va Cong nghé thuc phém,
Truong Dai hoc Nong Lam, Pai hoc Thai
Nguyén cung cp.

2.2. Phwong phap nghién ctru
2.2.1. Tdch chiét DNA téng sé

T nguyén liéu la chai nudi T-flask chira
té bao vé tinh, tién hanh tach chiét DNA tong
s6 bang kit FavorPrepTM Tissue Genomic
DNA Extraction kit (Favorgen, cat No
FATGK 001-2) theo huéng dan ctia nha san
xuét. DNA téng sé duoc dinh luong bang may
do quang phd UV/Vis ¢ budc séng 260/280,
sau d6 kiém tra lai mot 1an nira béng dién di
trén gel Agarose 0,8%.

2.2.2. Thiét ké méi

Trinh ty cua MRF4 (NC_307332.1), Myf5
(NC_307332.1), MyoD1 (NC _37342.1) va
Myog (NC 037343.1) dugc thu nhan tir co s&
dit 1iéu NCBI Gene. Dé dam bao trinh ty thu
nhén chira viing promoter va terminator, tién
hanh mé rong vé hai phia cia trinh ty khoang
1.5-2 kb. St dung phan mém Primer BLAST
(Ye et al., 2012). Pé dam bao tinh dic hiéu
ctia moi thiét ké, tién hanh thi nghiém PCR
in silico tai UCSC In-silico PCR (https://
genome.ucsc.edu/cgi-bin/hgPcr) va chon céac
cap mdi dic hiéu nhit. Khao sat tir 2-3 cip
moi cho mdi gen.

2.2.3. Nhén dong bang kj thudt Long-range
PCR

Phan tng Long-range PCR st dung
cac cap mdi dic hiéu di chon va enzyme
DNA Polymerase c6 kha ning khuyéch dai
san pham 16n (bao gém 4 loai enzyme la
Phusion™ High Fidelity DNA Polymerase,

Plantinum™ Superfi™ DNA Polymerase
(Thermofish scientific, cat No lan lugt 1a
F530S va 12351010), Q5® cua NEB (cat No
MO0491S) va PrimeSTAR GXL cua Takara
(cat No R0O50A). Hon hop phan tng chitra
1 mdi xudi va 1 mdi nguoc, khoang 60-
100 ng DNA tong s6 lam khudén mau (~2 ,
dém phan tng (5, ANTP (~2 ul, nong dg 200
uM), va 1 don vi enzyme DNA-Polymerase.
Quy trinh phan tng PCR gdm cac budc nhu
sau: 2 phat bién tinh & 98°C, tiép dén 1a 30
chu ky gdm 98°C trong 30 gidy, 58-60°C
trong 30 gidy, 72°C véi 30 gidy/1 kb cho ba
enzyme Phusion, Superfi, Q5 va 1 phat/1 kb
cho GXL, 72°C trong 10 phit va cudi cing
1a 4°C trong 10 phat. Néu khong xuét hién
bang dac hiéu, giam nhiét do gén mdi xuéng
khoang 2°C. Néu xuat hién bang tap nhiém
cing bing dic hiéu, ting nhiét do gin moi
lén khoang 2°C.

2.2.4. Gidi trinh tw va phén tich két qua

Dé giai trinh ty san pham PCR, chung toi
thu nghiém hai phuong phap 1a giai trinh tu
Sanger cac doan chong lap dé ndi chung lai véi
nhau (con goi la primer walking) va giai trinh
ty thé hé méi (NGS) bang hé thong Illumina.
Trudc tién, tién hanh lam giau mau bang cach
tia DNA va diéu chinh nong d6 mdi gen dén
néng d6 bang nhau (25-39 ng/ml). Déi voi
giai trinh ty Sanger, tién hanh dat cac cap mdi
giai trinh ty sao cho cac trinh ty nam canh
nhau chong lap téi thiéu 200-300 nucleotide.
Giai trinh tu cho tung gen riéng ré ¢ cong ty
FirstBase (Malaysia). Sau khi giai xong, tién
hanh tia ving trinh tu x4u va lap rap cac trinh
ty thanh contig. Viéc phan tich bién di d6i voi
giai trinh tu Sanger duogc tién hanh bang phan
mém Snapgene phién ban 7.0 bang cach giong
cot trinh tu giai dugc vdéi trinh ty tham chiéu.
Khi xac dinh duoc sai khac, kiém tra két qua
bang mit thudng cac vi tri da hinh & két qua
tho (trace file).
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D6i voi gidi trinh ty bang hé théng NGS
Illumina, tron 4 san pham PCR ciia 4 gen véi ti
1¢ bang nhau va gui di giai trinh ty trén hé théng
[llumina ¢ cong ty K-test (Viét Nam). Phan tich
két qua giai trinh tw NGS duoc tién hanh trén
nén tang Galaxy truc tuyén (https://usegalaxy.
eu/). Cac budc co ban gdm: danh gia chat luong

g0i bazo (Q) tai mdi vi tri bang FastQ, sau do tia
céc vi tri ¢6 chat lugng thap bang Trimmomatic/
Sickle. Tiép dén st dung Bowtie2/BWA-MEM
dé anh xa két qua doc Ién trinh ty tham chiéu.
Sau khi tién hanh sip xép két qua doc theo toa
d9, tién hanh goi bién di (variance calling). Quy
trinh phan tich dugc tom tit ¢ Hinh 1.

QUY TRINH XU'LY TRINH TY
NGS TREN USER GALAXY

| Tai file 1én server (Fastq) I

FASTQC @

Xem file Fastq

TRIMMOMATIC/SICKLE @

Tai file 1&n (B gen tham chiéu dinh
dang fasta)

CONVERT FASTA to
BOWTIE BASE SPACE

INDEX

ICét tia adapter & bazo chat lugng kém|

|Lép chi muc bd gen tham chiéu ‘

J

J

| Fastq Forward/Reverse da tia

| B gen tham chiéu dugc lap chi muc

BOWTIE2/BWA-MEM @

B gen tham chiéu da lap

chi muc trén CSDL

Anh xa read lén genome tham
chiéu da chi dan

Thdng ké d6 sau méi bazo

SAMTOOL DEPTH

U
|

IGV genome viewer <+———|Xac dinh bazo bién di

4

FREEBAYES

@ BCFTOOLS STATS

Thong ké bién di

Hinh 1. Sor d6 tém tat két qua giai trinh tw lllumina Miseq 4 gen diéu hoa phdt trién co’

Dé phan tich bién di giita cac gen tham gia
diéu hoa qua trinh tao co cta bo vang Viét Nam
va bo Hanwoo Han Qudc, tién hanh sip giong cot
trinh ty dai dién da chu giai (annotated consensus
sequences) véi trinh tu gen twong ung & bo
Hanwoo Han Quéc thu nhéan tir NCBI Nucleotide.

III. KET QUA VA THAO LUAN

3.1. Thiét ké va khao sat moi

16

Théng tin vé ma truy cdp, cau trac 4 gen
va trinh ty cac cip moi dic hiéu da khao sat
dé khuyéch dai chung dugc cung cip ¢ Bang
1. Chiéu dai trong bang la chiéu dai gen.
Chiéu dai san pham khuyéch dai chira thém
khoang 1-2kb ¢ dau 5° va 3’ cia gen. Di véi
mdi gen, chon khoang 2-3 cép mdi dic hiéu

de thir nghiém voi ca bon loai enzyme.
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Bang 1. Thong tin ma truy cap gen, s6 lwong exon/intron va trinh tw méi

Ma truy cap Chiéu dai

Tén gen (NCBI gene) (bp)

S6 lwong
exon/intron

Trinh tw cac cap moi khao sat
(5°13")

MRF4 281336 1818

F1: GACATAGCCTTATGCTTTCC

R1: TCTCTGCTCCAAAGTATCC

F2: CACACGCATGGGATCAGTTAATCG
R2: AAGGTTGGGCTAGGGGATGCTG
F3: GTTCTAGAGAGCACTGGGTGT
R3: GCAGGGGAGTTTGTGTTCCT

Myf5 281335 3236

F1: GTTAGTTTGCCTGAAAGC

R1: TATCAAGTACATTTGCAAGC

F2: CAAGCCCCTGGGAAGGAGTTCATC
R2: TTGCAAGCAACTGGGGTTTGGTAG

Myod1 281938 2648

F1: CCTCTATGTGTGTGTGTCC
R1: TGTTGGTCTGCAAACTCC
F2: GCTGTGACGTGCTGTTATGG
R2: TTGCAGATGGACTACAGCGG
F3: TATGCAGGGGTGCACAAGTC
R3: GACGGCTCTCTCTGCAACTT

Myog 281343 2841

F1: TCAAGCCTGTTGTGAAGG

R1: TGGTGTCTAAATTGGGTAGG
F2: TCTTTGCCCAGCCAATGAAC
R2: AGTGGGCTAGAATGCCCTGT
F3: TCTACTCCACAGTCCATGCCT
R3: CCATCCAGTACATAGAGCGCC

3.2. Khéo sat enzyme DNA Polymerase

Két qua PCR st dung cac cap mdi dac hiéu
nay thuong cho mot san pham dic hiéu va duy
nhat. Tuy nhién dbi voi 3 loai enzyme DNA
Polymerase 1a Phusion, Plantinum va Q5, luén
can phai diéu chinh mot trong cac thong sb va
diéu kién PCR, vi du diéu chinh nhiét d6 gin
moi, lwgng khuon va thoi gian kéo dai. Nguoc
lai, GXL luén cho két qua dic hiéu va 6n dinh
& nhiét do gan moi 58°C cho ca 4 gen. Tinh 6n
dinh va kha ning khuéch dai san pham kich
thude 16n duge sip xép theo thu ty la: GXL
— Plantium™ — Phusion — Q5. Jia et al.,
2014 tién hanh khao sat 4 loai enzyme thuong
mai khac nhung ciing di dén két luan tuong
tu 14 GXL cho két qua 6n dinh nhit. Hinh 2
trinh bay ban d6 4 gen mo ta vi tri gdn moi cla
mot trong cac cap mdi dic hiéu di chon. Hinh
dugc v& bang phan mém Snapgene phién ban
7 dya trén thong tin vi tri intron, exon 6 CSDL
NCBI Gene va du doan vung promoter va

terminator tr CSDL promoter sinh vat nhan
chuin (https://epd.expasy.org/epd/) va dinh
nghia cua terminator. Mdi duogc chon dé thé
hi¢n trong hinh dugc boi dam 6 Bang 1. Hinh
3 trinh bay két qua dién di san pham PCR khi
khao sat 4 enzyme DNA Polymerase. Hinh 3A
1a két qua PCR cho san pham dic hiéu ddi
v6i ca 4 gen khi sir dung enzyme Plantinum™
SuperFi™. Hinh 3B 1a hinh dai dién két qua
PCR st dung enzyme Q5 hodc Phusion ¢ diéu
kién chua t6i uu nhiét d6 gan moi va diéu
kién phan tng PCR, din dén khong cho san
pham hodc san pham khéng dic hiéu. Hinh
3C la két qua PCR str dung enzyme GXL cho
san phém dic hiéu ddi voi ca 4 gen. Déc biét
khong thé hién trong hinh 1a san luong san
pham khuyéch dai cia GXL cao hon 1,5 lan
so voi cac enzyme DNA Polymerase con lai.
Tht ty cia miu trén cac gel 1a: miu sé 1:
MRF4; miu s6 2: MYF5; mau s6 3: MYODI;
mau s 4: MYOG.
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Start (10.273.398) F1 (10.274.126 .. 10.274.145)

(10.278.957 .. 10.278.975) R1 End (10.279.216)

—-4 MRF4 gene > }
~ < /
|[CExon1 > Exon3 >
MRF4 full
5818 bp.
(10.283.433)
Start F1 (10283480 . 10.263.497) (10.288.636 . 10.288.655) R1 End (10.288.669)
MYF5 gene \—F
Exon 1 @ D
[ Promoter > [ ez >
MYFS5 full
5236 bp
(34.793.143 .. 34.793.160)
(34.793.119) R, |TATA Box
Start [Transcription starting site’ (34.797.688 .. 34.797.706) F1 End (34.797.767)
~
—————1 MYOD1
MYOD1 full
4648 bp
(796.554)
Start LRl (796.612 .. 796.631) (801.340 .. 801.357) F1 Emd (801.395)
—_— ] MYOG full k:j;»
 promoter » [T R—
[Boni > »

MYOG full
4841 bp

Hinh 2. Ban dé bén gen tham gia diéu hoa

phét trién co’ & bo (vé bang phan mém

Snapgene phién ban 7 theo chu giai trén CSDL NCBI gene)

3.3. Giai trinh ty va phén tich két qua

Két qua giai trinh ty Sanger cho 4 gen cho
thiy mot sé viing ciia cac gen nay khong thé giai
duoc do giau GC hodc cac ly do ky thuat khac
nhu mdi bat cip khong tot voi khudn. Trinh tyr
lap rép cua 4 gen giai theo phuong phap Sanger
dugc gui di dang ky & NCBI Genbank voi ma
truy cap lan lugt 1a: MRF4 (OR554977), MYF5
(OR631211), MYOD1 (OR554978), MYOG
(OR554979). Chiéu dai giai dugc va sb vi tri da
hinh ctua 4 gen giai trinh ty theo phuong phap
Sanger dugc thong ké ¢ Bang 2. Két qua giai
trinh ty NGS cho trinh tu dai hon két qua giai
trinh tw Sanger va dong thoi cho nhiéu thong tin
hon vé bién di. Bang 2 tom tat mot sd thong sd
so sanh két qua giai trinh tw Sanger bang phuong
phép primer walking va NGS Illumina. Trinh tu
NGS thé dugc dang ky ¢ ngan hang GenBank
SRA véi ma truy cap 1a PRINA1107566.

Nham gop phan 1am sang t6 co so di truyen
hoc ciia sy biéu hién khac biét gitra cac gen diéu
hoa phét trién co ¢ bo vang Viét Nam va bo
Hanwoo, chiing toi tién hanh so sanh trinh tu 4
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gen bo vang giai dugce bang phuong phap NGS
Vv6i trinh tu 4 gen bo Hanwoo cong bd trén ngan
hang gen NCBI Nucleotide. Ma truy c@p cua cac
nhim sac thé chira trinh ty cac gen diéu hoa phat
trién co ciia bd Hanwoo 1a CM054874.2 (NST s
5 chira MRF4 va MYF5), CM054884.2 (NST s6
15 chira MYOD1) va CM054885.2 (NST s6 16
chira MYOG). Két qua cho thiy c6 mot s sai
khac dang chu y, xting dang duogc nghién curu ki
hon dé 1am rd mdi quan hé véi su khac biét vé
biéu hién gen ciing nhu tinh trang cho thit va chat
luong thit. Vi du mot dot bién sai nghia ¢ exon
s6 1 (183T— C) & bo Hanwoo khién mot axit
amin thay dbi tir cystein thanh arginine & MRF4;
da hinh & intron s6 2 324A— G cua MYFS5 lién
quan dén kha ning cho thit & bd Hanwoo di duoc
Chung va Kim bao céo trude day (Chung & Kim,
2005); dot bién sai nghia & exon s6 1 567C—
T cia MYODI1 & bd Hanwoo khién arginine tré
thanh leucine; va dot bién sai nghia & exon s
3 429G — A clia MYOG ¢ bo Hanwoo khién
proline tré thanh leucine. Day la nhiing sai khac
ve trinh tu glua cac gen bo vang Viét Nam va bo
Hanwoo nam trong ving ma hoa, hodc dot bién
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duogc ghi nhan bdi cac nghién cuu trude day, do
d6 chiing c6 nhiéu kha nang gop phan tao nén sy

sai khac vé tinh trang gilta bo vang Viét Nam va

bo Hanwoo Han Quoc.

Hinh 3. Két qua khao sat enzyme DNA Polymerase. Hinh 3A dai dién cho két qua
khuéch dai 4 gen bang Plantium™ SuperFi™; 3B dai dién cho két quéa khuéch dai 4 gen
bang Q5 hodc Phusion™; 3C dai dién cho két qua khuéch dai 4 gen bang GXL
(xem thém phan Két qua 3.2 dé biét thém chi tiét).

Bang 2. Phan tich mét s6 théng sé cuia phwong phap giai trinh tw Sanger
va NGS déi véi 4 gen diéu hoa tao co & bo.

SANGER NGS
gil dugcl hinn xacdinn BN Gloch  hinn wa e GIé e
ly thuyet dwoc ’ thuyet dwoc ’
MRF4 3035/5001 20 1,8 4745/5001 30 0,6
MYF5 3761/5176 19 2,2 5175/5176 45 0,6
MYOD1 4404/4564 17 2,6 4564/4564 26 0,6
MYOG 3625/4746 10 2,4 4617/4746 49 0,6

*Gid thanh moi gen dirge tinh bang gid tong chia cho sé gen, do dé s6 gen cang Iom gid thanh cang gidm.

Bang 2 cho thiy giai trinh tu NGS ¢6 uu thé
vé gia thanh ciing nhu kha ning phan tich siu
cac bién di so voi giai trinh ty Sanger. NGS cho
phép giai trinh tu cac vung giau GC hodc ving
lap, khién viéc bét cap moi tré nén khé khan
trong giai trinh tu Sanger. Viéc phan tich két qua
NGS thuong kho khin di véi cac nha Sinh hoc,
tuy nhién cac cong cu trén nén tang Galaxy truc
tuyén co thé gitip don gian hoa qua trinh phan

tich. Budc dau phan tich 4 gen néi trén da phat
hién mot sd da hinh duoc bao céo trude day co
lién quan dén chit lugng thit ciing nhu kha nang
cho thit cia bd. Cu thé, dd xéc dinh dugc 3
vi tri da hinh lién quan dén d6 day m& va do
mém phan thit lung (Ujan et al., 2011), trong
lwong bd con méi sinh va toc do sinh trudng
khi cai sita (Li et al., 2004) va chit lugng thit
than lung ngoai (sirloin) (Robakowska-Hyzorek
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et al., 2010) da dugc bao cao trudc day. Bén
canh d6 ching t6i tim thiy mot s6 18i da hinh
MRF4 dugc bdo cdo trude day boi Du et al.
2013 va Wang et al., 2011 nho c6 dugc trinh tu
day du hon bang phuong phap NGS. Cu thé Du
et al. bao cao da hinh T186C ¢ vi tri exon 1 cﬁa
MRF4 tuy nhién can cu theo thong t1n cip moi
nhom tac gia cung cap, vi tri ndy nim & exon
3 va khong chtra d6t bién nhu nhém tac gia da
béo cdo. Wang et al. bao céo da hinh vi tri cat
han ché ¢ viing promoter cia MRF4, tuy nhién
ching t6i chi phat hién mot kiéu gen duy nhét
tai vi tri nay thay vi 3 kiéu gen nhu nhom tac gia
da bao cao.

Giai trinh tu Sanger trong nghién ctru nay
xéac dinh duogc it bién di hon do chi giai dugc
trinh ty mot phin gen diy du, dic biét khong
thé xac dinh tét trinh ty ndm ¢ ving diéu hoa
1a noi thuong mang nhiéu bién di. Trong khi d6
giai trinh tu NGS xac dinh dugc sb lugong bién
di nhiéu hon va ddng thoi nhiéu bién di di hop
tu dugc xac dinh hon so véi gidi trinh tu Sanger.
Diéu nay cho thiy tinh uu viét cia NGS trong
viéc xac dinh bién di, dac biét khi ta quan tam
dén sb luong bién di hon 1a chat luong cua bién
di. Mac du giai trinh ty Sanger thuong dugc
xem la tiéu chuan vang trong giai trinh ty DNA
dé xac dinh bién di, thong thuong nd thuong
dugc ding dé kiém tra bién di biét true thay
vi dung dé tim cac bién di méi (Pirooznia et al.,
2014). Mot nghién ctru gan day cho thdy cac
phuong phép giai trinh tu NGS gém Nanopore
va PacBio cho két qua wu viét hon Sanger va
dic biét 1a khong can sy ¢6 mit cua trinh ty
tham chiéu (Nolan ez al., 2024).

IV. KET LUAN

Nghién ctru da hinh gen dé 1am sang t6 co
ché phén tir ctia cac tinh trang & vat nudi va cay
trong 1a mot ky thuat rat théng dung. Tuy nhién
dbi v6i cac gen c6 kich thudce 16n, nhidu rao can
dat ra véi nha khoa hoc, bao gdm nhan dong
gen, giai trinh ty va phan tich bién di. Trong bao
c40 nay chung toi trinh bay quy trinh t6i vu dé
nhan dong, giai trinh ty va phén tich bién di ctia
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4 gen MRF4, MYF5, MYODI va MYOG ¢ té
bao vé tinh bo vang Viét Nam. Két qua khao sat
cho thay dé tao dong cac gen kich thudc > 3 kb,
enzyme GXL cua Takara cho két qua 6n dinh
nhét, pht hop vai két luan ciia mot nghién ciru
trude day. D61 véi giai trinh tu va phén tich bién
di, k¥ thuat giai trinh ty NGS ¢6 wu thé vuot troi
so voi Sanger vé d6 phu (chiéu dai trinh tu giai
duoc va do sau) va gia thanh. Bén canh d6 NGS
cling thé hién do nhay hon Sanger trong viéc
phat hién cac bién di di hop tir. Str dung nén
tang Galaxy co thé giup don gian hoa qué trinh
phén tich trinh tu NGS.

Loi cam on: Nhom tac gia tran trong cam
on: i) B6 Khoa hoc va Cong nghé Viet Nam (Ma
s6 nhiém vy Nghi dinh thu: NPT.91.KR/20); ii)
Phong thi nghiém Cong nghé Sinh hoc, Truong
Pai hoc Khoa hoc, Pai hoc Hué di tao diéu
kién aé thuc hién mot s6 thi nghiém lién quan
dén nghién ciru nay.
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