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TOM TAT

Do mém thit 1a mot trong nhiing yéu té quan trong nhat dé danh gia chat luong thit va quyét dinh thi hiéu cua
ngudi tieu dung. Nhitng nghién ctu truée ddy da chi ra rang da hinh nucleotide don g.97395177 C>G
(rs27318422) trén gen CAST lién két voi ¢6 mém thit va duoc dé nghi str dung nhu chi thi phan tir trong chon
gidng. Do vay, nghién ctru nay duoc thuc hién nham phan tich tin suét kiéu gen va alen cia CAST g.97395177
C>G & quan thé bo Vang tai mién Trung (Thira Thién Hué va Quang Tri) va Tay Nam Bo (An Giang) sir dung
phuong phap PCR-RFLP va giai trinh tu. Két qua chi ra ring CAST ¢.97395177 C>G la da hinh trong quan thé
bo Vang duoc khao sat, trong d6 alen C dugc béo cdo trong nghién ciru truée day cho thit mém hon c6 tan suit
lan luot & bd Vang nudi tai Thira Thién Hué, Quang Tri, va An Giang la 0,25 (25%); 0,5 (50%) va 0,28 (28%).
Thém vao do, khong co6 su sai khéac vé su phan bé kiéu gen cua bd Vang nubi tai mlen Trung va Tay Nam Bé.
Két qua nay dé nghi rang bo Vang Viét Nam c6 thé mang kiéu gen lién két vai d6 mém thit va day 1a bao cao
dau tién vé da hinh gen CAST g.97395177 C>G ¢ ho Bos indicus néi chung va bd Vang Viét Nam néi riéng.

Tir khéa: Bo Vang, gen CAST, &6 mém thit, PCR-RFLP, da hinh nucleotide don (SNPs).

PAT VAN BE

D6 mém thit & mét trong nhivng chi tiéu quan trong dé danh gia chat lwong thit va quyét dinh thi hiéu cia nguoi
tiéu dang (Robyn et al., 2022). D6 mém thit bi &nh hudng boi khong chi yéu tb san xuét nhw gibng, kiéu gen, tudi,
ché d6 nudi dwéng, hoac khéi lvong giét mé, con bi anh hwéng boi cac yéu t6 ky thuat nhw diéu kién giét mo,
tudi giét md va quy trinh ché bién (Calvo et al., 2014). Trong do, yéu t6 anh hwéng quan trong nhat dén @6 meém
thit sau giét mé la sw phan giai cAc protein si co quan trong b&i cac enzyme néi sinh trong co nhw Capains va
Calpastatins (Bhat et al., 2018).

Calpastatin n&m trong nhém gen lién quan dén d6 mém cua thit (Pinto et al., 2010) va mé hda enzyme phan giai
céac protein sgi co (Consolo et al., 2017). Gen Calpastatin ctia bd zebu (CAST) nam trén nhiém sic thé sé 7 gém
35 exon c0 vi tri tr g. 97310302 — g. 97446918 (NC_032656.1, Bos_indicus 1.0, GCF_000247795.1). Nhiéu da
hinh nucleotide don (SNPs) trén gen CAST da dwoc phat hién cé anh hwéng dang ké dén d6 mém thit va duwoc
d& nghi lam chi thj phan t& cho tinh trang chét lwong thit & bo (Kostusiak et al., 2023). Trong d6, dét bién thay thé
nucleotide C>G tai vi tri g.98533962 C>G (trén bo gen Bos taurus UMD 3.0) lién quan dang k& dén d6 mém thit
sau giét mé (Schenkel et al., 2006; Calvo et al., 2014) & cac giéng bd Bos taurus khac nhau.

O Viét Nam, bd Vang thudc nhém gidng bo Zebu (Bos indicus) dwoc nudi phd bién tai cac viing ndng thén nghéo
do bo c6 kha nang thich nghi cao v&i méi tredng dia phwong. Bo dwge chan nubi theo hinh thirc chan tha tw
nhién nham tan dung ngudn thirc &n sdn cé. Thit bd Vang dwoc cho rdng c6 thd thit nhd, min nén dwoc thi
trwong wa chudng (Lé Hiéu, 2023). Vi vay, trong nhitng ndm qua, chinh phi da thuc hién chwong trinh cai tao
gidng bd Vang Viét Nam theo hwéng nang cao nang suét va chéat lwong thit (Thu Hang, 2023). & mét sb dia
phwong trén ca nwéc, dé nang cao gia tri cta thit bd nham cai thién doi sbng ctia ngwdi néng dan va kinh té cda
huyén x&, chinh pha va nha chan nuéi dia phwong da nd lwc xay dwng nhan hiéu thit bd, chdng han nhw thit bo
Vang A Lwéi nudi tai huyén A Lwéi, tinh Thira Thién Hué, hay thit bd Ba Tri & huy&n Ba Tri, tinh Bén Tre. Tuy
nhién, chét lwgng thit bi anh hudng béi nhidu yéu td, trong dé yéu té di truyén déng gép dén 53% (Kostusiak et
al.,, 2023), do vay dé nang cao chat lwong thit va cai thién hiéu qua chon loc thi (ng dung chi thi di truyén phan t&
la can thiét.

Xuét phéat tlr nhitng dan chirng nay, phan tich da hinh gen CAST lién quan dén d& mém thit & quan th& bd Vang
tai cac tinh mién Trung (Quang Tri va Thira Thién Hué) va Tay Nam (tinh An Giang) Viét Nam da dwoc thuc hién
trong nghién ctru nay nham lam co s& cho chwong trinh cai thién giong va nang cao chat lwgng thit bo Vang.
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VAT LIEU VA PHUONG PHAP NGHIEN clU
Thu mau

ban glong Bo Vang dwoc sir dung trong nghlen ctru nay dwoc nudi tai 3 tinh Thira Thién Hué, Quang Tri, va An
Giang. Bé danh gia sy da hinh, cac ca theé gom ca duwc va cai & cac lra tudi khac nhau da dwoc thu thap mau
mau ngau nhién tai cac hd chan nudi bo. Trong do, 59 mau mau duoc thu thap tai cac nong hé cda huyén A
Lwéi, tinh Thira Thién Hué, 12 mAu tai huyen Triéu Phong, tinh Quang Tri, va 30 mau tai huyen Tinh Bién va
huyén Tri Ton, tinh An Giang. Thé tich méau thu thap 1a 3 mL/ mau va dwoc 4y tai tinh mach c6 cha bo bang ong
l4y mau chan khong voi chat chéng dong heparin. Sau do, mau dwoc bao quan & nhiét d6 4°C va chuyén vé
phong thi nghiém dé tién hanh tach chiét DNA tdng sé.

Tach chiét DNA

DNA téng s6 dwoc tach chiét theo cac budc co ban: Thu té bao bach cau bang phuong phap ly tam, phan giai
protein bang Proteinase K, chlet DNA bang hén hop phenol : chloroform : isoamylalcohol va tia DNA bang
ethanol. San phdm DNA téng sé duoc danh gia chat lwgng va sé lwgng béng may do quang phd NANODROP
ONE (Thermo Fisher Scientific Inc, My).

Khuéch dai gen CAST

Dot bién thay thé nucleotide C>G trén gen CAST nam tai intron 7 & vi tri 9.97395177 cla hé gen bod Bos indicus
hién nay (NC_032656.1, Bos_indicus 1.0, GCF_000247795.1). Trén hé thong co s& di liéu cla ngan hang gen
NCBI, da hinh nay co ma la rs27318422. Nhw vay, dé khuéch dai doan gen CAST g.97395177 C>G
(rs27318422), chung tdi st dung cap mdi ty thiét ké bang phdn mém Primer-BLAST (Ye et al., 2012). Cac thong
tin vé moi dwoc st dung trong phwong phap PCR dugc trinh bay & bang 1. Phan tng PCR (25 pL) gdm céc
thanh phan 10 ng DNA khudn mau, dém GoTaq Flexi 5X, mdi xudi 10 uM, mdi ngwoc 10 M, dNTP 2,0 mM,
MgCl> 25 mM, GoTagq hot start polymerase 1,25 U (Promega, My), va nwdc cét. Phan &ng PCR dwoc thyc hién &
nhiét d bién tinh 94°C/30s, gan moi 57°C/30s, va kéo dai 72°C/30s trong 35 chu ky.

Bang 1. Thong tin vé CAST g.97395177 C>G (rs27318422) trén bo Bos indicus va trinh tw mdi dac hiéu

Bo gen Bos_indicus 1.0 . 2 en
Trinh ty mdi (5' - 3') Kich thwoc (bp) | i1 tham khdo trén
ID Vi tri '
GTGTGGCATCAGCAGGTATTG 0.98533962 C>G
527318422 9.97395177 239
GAAAACACGCATACACCCCA (Calvo et al., 2014

BDién di gel agarose: San pham PCR dugc kiém tra bang dién di trén gel agarose 2% trong dém 0,5X TAE & 100
V trong 30 phut. Két qua dwoc doc dwdi may Gel Doc XR+(Bio-rad, My). Thang chuin 100 bp DNA (DM2100
ExcelBand™ Ladder, SMBIO, Pai Loan) dwoc str dung dé xac dinh kich thwéc cac doan DNA trén gel agarose.

Xac dinh da hinh gen CAST

Phan mém NEB cutter 2.0 (Vincze et al., 2003) da duoc st dung dé thiét ké va chon loc enzyme gi¢i han phu
hop c6 thé nhan biét dwoc diém cat. Trong sb cac enzyme gidi han, enzyme gi6¢i han Rsal ¢é trinh tw cat phu
hop véi trinh tw mang dét bién gen CAST 9.97395177 C>G da duwoc st dung dé tim diém da hinh. H&n hop
phan ng gdm: 5 pL san phdm PCR, 0,25 pL Rsal, 1 uL cutsmart buffer (NEB, Nhat ban) va 3,75 uL nuéc cat.
H6én hop nay dwoc G & nhiét d6 37°C qua dém. Thong tin trinh tw cat va kich thwéc cla cac phan doan dwoc cat
bdi enzyme gi¢i han Rsal dwoc trinh bay & bang 2. Ké&t qua phan ng cat gi¢i han dwoc kiém tra trén gel
agarose 3% trong dém 0,5X TAE & 100 V trong 30 phdt.

Bang 2. Théng tin vé phan (rng cét bang enzyme gi¢i han Rsal

Enzyme gi&i han Trinh ty cat (5°-3") Kiéu gen Kich thwérc (bp)
cC 239
Rsal 5...GTAC...3 CG 82, 157, 239
3...CATG...5 R
GG 82, 157
Giai trinh tw

Dé xac dinh sy thanh cong ca quy trinh thiét ké méi va enzyme gioi han cho nghién ctru nay, 2 mau PCR cua 2
ca thé mang kiéu gen dét bieén (CG va GG) da dwgc chon loc dé gwi di gidi trinh tw (Azenta, Nhat Ban). Két qua
gidi trinh ty dwoc phan tich st dung céng cu MEGA11 (Tamura et al., 2021).

Xt ly s lidu

Sé ligu vé tan suét kiéu gen, tan suét alen va Chi-binh phwong (X?) dwoc tinh toan st dung phdn mém Microsoft
Excell (Microsoft 365 MSO, version 2305).
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- Tan suét kiéu gen dworc tinh theo cong thirc:
Tan suét kiéu gen = Sb ca thé mang kiéu gen twong ng/Tdng sé mau nghién ctru.
- Tan suét alen dworc tinh theo cac cong thirc:
p = (CC + 1/2CG)/N va q = (GG+ 1/2GC)/N
p 14 tAn suét alen C, q |a tAn suét alen G, N 1a tdng s6 mAau nghién ctru
Su sai khac thdng ké (p<0,05) vé sw phan phéi kiéu gen CAST g.97395177 C>G theo quan thé khao sat & cac
dia phwong khac nhau dwgc phan tich bang Fisher's exact test (Kim, 2017), st dung phan mém R commander
(R package version 2.7-1) (Fox va Bouchet-Valat, 2020).
KET QUA VA THAO LUAN
Két qua khuéch dai doan gen CAST ¢.97395177 C>G

Két qua khuéch dai doan gen CAST g.97395177 C>G cla bo Vang voi cap moi déc hiéu duoc dién di trén gel
agarose cho thay xuat hién 1 bang duy nhat, r6 nét voi kich thwdc wdce doan 239 bp (Hinh 1). Dieu nay cho thay
da khuéech dai thanh céng doan gen trén.

Hinh 1. Két qua khuéch dai doan gen CAST g.97395177 C>G (rs27318422).
M Ia thang kich thwéc chuan DM2100 ExcelBand™, giéng 1 — 16: mau DNA bd Vang
Két qua phan tich da hinh gen CAST g.97395177 C>G

Dé phan tich da hinh gen CAST g.97395177 C>G, chuing t6i da G san phdm PCR v&i enzyme gi¢i han Rsal. San
phadm PCR dwoc cét thanh cac phan doan véi kich thwdc khac nhau twong (rng véi kidu gen CC, CG va GG nhw
dwoc trinh bay & bang 2. K&t qua kidm tra kich thwéc cac phan doan trén gel agarose twong (rng véi cac kich
thwédc da duwgc xac dinh. Biéu nay cho thay két quad PCR-RFLP da thwc hién thanh cong (Hinh 2).

3 1R

Hinh 2. Két qua PCR-RFLP ctia CAST ¢.97395177 C>G, trong d6, M la thang kich thwéc chudn DM2100 ExcelBand, mau
1-16 |& céc kiéu gen khac nhau ciia CAST g.97395177 C>G & bo Vang dwoc khao sat

Thém vao d6, dé kiém tra tinh khoa hoc clia quy trinh thiét k&, chiing t5i da giai trinh t 2 ca thé mang 2 kiéu gen
two’ng ng (CG va GG). Két qua gidi trinh tw phi hop véi két quéd PCR-RFLP (Hinh 3). Nhw vay, quy trinh thiét ké
mdi va enzyme gi6i han dé kiém tra da hinh gen CAST g.97395177 C>G & bo Vang la thich hop.
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Hinh 3. Két qua giai trinh tw kiéu gen CAST g.97395177 C>G (A. Kiéu gen CG; B. Kiéu gen GG)

Bén canh do, két qua cho thay rang c6 3 kiéu gen CC, CG va GG xuét hién & quan thé bo Vang, dé nghi SNP
9.97395177 C>G trén gen CAST la da hinh & quan thé bo Vang tai khu vuc dwoc khao sat.

Tan suét kiéu gen va alen cia gen CAST ¢.97395177 C>G & bo Vang nudi tai cac dia phwong khac nhau

Két qua danh gia da hinh gen CAST ¢.97395177 C>G trén 101 mau DNA ctia bd Vang dwoc thé hién & Bang 3.
Qua bang cho thay, ca ba quan thé bo Vang tai Quang Tri, Thira Thién Hué va An Giang déu mang 3 kiéu gen
CC, CG, va GG. Trong d6, & tinh Thira Thién Hué c6 35/59 ca thé mang kiéu gen GG, 18/59 mau mang kiéu gen
CG va 6/59 mau mang kiéu gen CC. Tuong ty, & tinh An Giang c6 17/30 mau mang kiéu gen GG, 9/30 mau
mang kiéu gen CG va 4/30 mau mang kiéu gen CC. & tinh Quang tri, sé ca thé mang kiéu gen GG va CC nhv
nhau (3/12), con lai 6/12 ca the mang kleu gen di hop CG. Tinh chung cho ca 3 vung thi tan sé alen G (0,66) cao
hon alen C (0,34). Két qua X* & ca 3 quan thé bo Vang tai Quéng Tri, An Giang, va Thira Thién Hué nhd hon gia
tri x2 ly thuyét (0.05;1) = 3,84 d& nghi réng cac quan th& nay co cau tric di truyén tuan theo dinh luat Hardy-
Weinberg, nhw vay quén thé bo Vang mang SNP ¢.97395177 C>G cla gen CAST tai cac dia phuwong khao sat
chwa chiu &p lwc chon loc, di nhap cw, hay dét bién.

Bang 3. Tan suét kiéu gen va alen ctia CAST g.97395177 C>G & bo Vang tai mién Trung va mién Tay Nam Bé

o Tan suét kiéu gen Tan suét alen
Dia phwong SO0 mau x2 p
CcC CG GG C G
Thtra Thién Hué 59 0,10 0,31 0,59 0,25 0,75 2,25
An Giang 30 0,13 0,30 0,57 0,28 0,72 2,05 0.216
21
Quang Tri 12 0,25 0,5 0,25 0,50 0,50 0,00
Tinh chung 101 0,16 0,37 0,47 0,34 0,66

Thém vao dé, khdng c6 sy sai khac théng ké (p>0,05) vé sy phan bé kiéu gen CAST g.97395177 C>G cla bo
Vang tai cac dia phuong khac nhau hay gitra khu vyee mién Trung va Tay Nam Bo. Tuy nhién, cé sy sai khac
théng ké (p=0,04) vé sw phan bé kiéu gen CAST g.97395177 C>G cla bd Vang nudi tai huyén A Luai, tinh Thira
Thién Hué va huyén Triéu Phong, tinh Quang Tri (Bang 4). C6 sw sai khac nay cé thé do sé lwong céa thé khao
sat & cac dia phwong khac nhau

Bang 4. Sy phan bé kiéu gen CAST g.97395177 C>G theo quan thé khao sat

. Sw phan bé kiéu gen p
Dia phwong So mau

CC CG GG
Mién Trung 71 9 24 38 0,95
Tay Nam B6 30 4 9 17
Quang Tri 12 3 6 3 0,04
Thira Thién Hué 59 6 18 35
Quang Tri 12 3 6 3 0,168
An Giang 30 4 9 17
Thiva Thién Hué 59 6 18 35 0,897
An Giang 30 4 9 17
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Thao luan

Calpastatin la protein xut hién tw nhién cé tac dung trc ché quéa trinh lam mém thit sau giét md. Vi vay, CAST
dwoc st dung lam gen dy tuyén lién quan dén d6 mém thit & thit bo (Kostusiak et al., 2023). Theo nghién ciru
truéc day cla Schender va déng tac gia (2006) vé anh huéng ctia CAST g.97395177 C>G dén d6 mém thit cla
bd Angus, Limousine, Charolais va Simmental da chi ra réng tan suat xuat hién alen C & 4 giéng bo lan lwot la
62,5 %, 73,2%, 68,8%, va 36,4%. Bo mang kiéu gen CC c6 thit mém hon so v6i bo mang kiéu gen GG va bo CG
c6 d6 mém thit vira phai. Lwc cét Warner-Bratzler trung binh cla thit sau glet méd 7 ngay & céc ca thé mang kiéu
gen CC, CG, va GG lan lvot la (4,9 + 0,11; 5,09 + 0,12; 5,27 + 0,15 kg/cm ). Twong tw, Calvo va ddng tac gia
(2014) da bao céo co sw xuét hién cta 3 kidu gen CC, CG va GG & ca hai gibng bo Parda de Montafa va
Pirenaica VO'I tan suat alen C Ian lwot [a 0,7 va 0,61. Céc cé thé mang kiéu gen CG c6 do mem thit cao hon (-
1.64 kg/cm ) so v&i ca the mang kiéu gen GG. Nhw vay, tAn suét xuat hién alen C & cac gidng bo trong nghién
clru nay cao hon & quan thé bo Vang duoc khao sat trong nghién ctru cla ching toi. Diéu nay la hop ly do cac
giébng bo kh&o sat trong nghién clru trwée day thude giong bo Bos taurus, dwgc cong nhéan c6 d6 mem thit cao
hon so vé&i gibng bd Bos indicus (Bressan et al., 2010). Tuy nhién, tan suét alen C trung binh cta gen CAST
g.97395177 C>G & bo Vang Viét Nam ciing kha cao 0,34 (34%).

Trong 3 quan thé khao séat, bo Vang nudi tai A Lwéi, tinh Thira Thién Hué dwoc xem la s&n phdm ndng nghiép
chd lwc cda huyén A Lwoi va “thit bd Vang A Luéi” cling da dwoc Cuc s& hivu tri tué trao chirng nhan nhan hiéu
tap thé. Viéc phat trién bén viing nhan hiéu nay khong chi gép phan cai thién thu nhap cho cac hd néng dan con
doéng gop vao sw phat trién kinh té - xa hoi clia huyén A Lwéi. Nhw vay, co6 thé dé nghi rang két qua nghién ctu
nay da cung cép thong tin khoa hoc hiru ich cho chwong trinh cai thién giéng va nang cao chét lwong thit bo
Vang. Do d6, dé lam co s& chinh xac cho viéc ap dung SNPs nay vao chon loc nang cao d6 mém thit cta gidng
bo Vang nubi tai A Lwéi va cac dia phwong khac & Viét Nam, can khéo sat tan suat alen C trong quan thé véi sb
lwgng I&n hon va phan tich mbi lién két gitva da hinh nay véi d6 mém thit cta bo Vang sau khi giét mé va ché
bién.

KET LUAN VA BE NGH]

Ké&t qua nghién ctvu da chi ra rdng quan thé bo Vang tai khu vuc mién Trung va mién Tay Nam B6 Viét Nam c6
si da hinh gen CAST g.97395177 C>G. Trong d9, tan suét alen C dwoc bao céo trong nghién cru trwéc day cho
dd mém thit cao hon & bo Vang nuéi tai Thiva Thién Hué, Quang Tri va An Giang lan Iwot 1a 0,25 (25%); 0,5
(50%) va 0,28 (28%). Khong c6 su sai khac théng ké v& sw phan b kiéu gen CAST ¢.97395177 C>G cla bo
Vang gitra ba tinh khao sat va gitra khu viec mién Trung va Tay Nam B6. Day 1a bao cédo dau tién vé da hinh nay
trén bo Bos indicus.

Cén tiép tuc khdo sat da hinh gen CAST g.97395177 C>G _trén quan thé I6n hon va phan tich méi lién két gitra
da hinh nay vo&i d6 mem thit sau khi giét mo va ché bién dé danh gia mire d6 bieu hién gia tri kiéu hinh cta gen
nay trong quan thé bo Vang.
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POLYMORPHISM OF CAST GENE ASSOCIATED TO MEAT TENDERNESS
OF YELLOW CATTLE RAISED IN THE CENTRAL AND SOUTHWESTERN
OF VIETNAM

Le Nu Anh Thu®, Duong Thi Huong* , Nguyen Binh Nguyen? , Nguyen Ba Trung®, Le Dinh Phung®
University of Agriculture and Forestry, Hue University
%Vietnam UV Joint Stock company

3University of An Giang, Vietnam national Unversity — Ho Chi Minh city

SUMMARY

Meat tenderness is one of the most important factors determining the meat quality, consumer acceptability and
satisfaction. The previous studies indicated that CAST 9.97395177 C>G (rs27318422) related to meat tenderness
should be used as a molecular marker in selection to improve the beef quality. Therefore, this study was
performed to investigate the genotypes and allele frequency of CAST g.97395177 C>G in Yellow cattle
distributed in the central and Southwestern of Vietnam. Results showed that there was polymorphic of
CAST ¢.97395177 C>G in the populations of Vietnamese Yellow cattle, in which, the C allele which previously
showed the higher tenderness value than those of the G allele, has frequencies of 0.25 (25%), 0.28 (28%), and
0.5 (50%) in Yellow cattle raised in Thua Thien Hue, An Giang, and Quang Tri province respectively. In
addition, there were no significant differences in the genotype distribution between the central and southwestern
area (p>0.05). The present findings suggest that A Luoi yellow cattle have possibility to possess the favorable
allele associated with the meat tenderness, and this is the first report about the polymorphism of
CAST ¢.97395177 C>G in Bos indicus and Vietnamese Yellow cattle

Keywords: Yellow cattle, CAST, meat tenderness, PCR-RFLP, single nucleotide polymorphisms (SNPs).
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