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TOM TAT

Sira bo 1a mot trong nhiing thyc pham quan trong cung cap protein va cac nguyén tb vi lugng cho con nguoi.
Trong sb 13 bién thé beta-casein & sira, A1 va A2 beta-casein la nhirng bién thé duoc nghién ciru nhiéu nhét boi
sy tiéu hoa chua hoan chinh beta-casein Al s& giai phdng mot peptide hoat tinh goi la beta-casomorphin-7
(BCM-7). Nhitng nghién ciru gan day da dwa ra nhiéu bang chirng cho thay s lién quan giira A1 beta-casein va
nguy co mic bénh dai thao duong loai 1, bénh tim mach, hoi ching tré so sinh chét dot ngot, bénh tu ky va stc
khoe hé tiéu héa. Ngoai ra, cac nghién ctru ciing cho thay bién thé A2 (beta-casein ty nhién) c6 anh huéng dang
ké dén tong lwong sira ciing nhu thanh phan va chét luong sita. V6i tim quan trong cua beta-casein sira nhu vy,
chung t6i da tién hanh nghién ciru xac dinh bo sira mang gen dong hop A2A2 trong dan bo sita Thanh phé Ho
Chi Minh bang phuong phéap giai trinh tu gen. Két qua xac dinh véi 500 bo sira thu dugc 9 bo ddng hop A1A1L
(1,8%), 454 bo di hop A1A2 (90,8%) va 37 bo dong hop A2A2 (7,4%). Tan suat xuat hién cua allele Al va A2
lan luot 1a 47,2% va 52,8%. Bén canh phuong phép giai trinh tu gen, protein beta-casein Al hay A2 trong cac
Mau sita bo ciing duoc khang dinh bang phuong phap Western blot. Trong nghién ciru nay, ty 1¢ bo dong hop
A2A2 duge xéac dinh 14 7,4% da cho thiy trién vong xac dinh va nhan giéng dugc dan bo sira ddng hop A2A2 &
thanh phé H5 Chi Minh la rat kha quan.

Tur khoa: Beta-casein, bo sita, giai trinh tu gen, stta A2.

MO DAU

Sira bo la mét loai thwe phdm quan trong cung cAp protein va cac nguyén td vi lwong cho tré so sinh, tré nhé va
ngudi Ién. Stka bd c6 hai nhém protein chinh 13 whey va casein. Trong d6, casein chiém 80% va la mét trong
nhirng nhém quan trong vi lién quan dén nhiéu chc nang sinh Iy (Sodhi et al., 2018). Trong bdn loai casein,
beta-casein chiém 25 - 35% va 1a gen c6 dd da hinh I&n nhét trong cac gen ma héa protein stva. C4c nghién ctu
trén thé giéi da phat hién ra 13 bién thé beta-casein trong si¥a bd (Kaminski et al., 2007). Trong d6 beta-casein
Al, A2 la nhitng allele phd bién va quan trong nhat, dwoc bat ngudn tir dot bién tw nhién do sw thay ddi codon
tht 67 cla gen beta-casein ma hoa amino acid proline (CCT) trong A2 dwgc thay dbi thanh codon méa hoa
histidine trong bién thé A1 (CAT). Sw khac biét nay trong chudi amino acid dan dén thay dbi trong cu tric bac
hai cla protein dwoc biéu hién, tr d6 gay anh hwéng Ién nhivng dic tinh sinh Iy cla protein twong trng (Sodhi et
al., 2018). Sy da hinh mét nucleotide d&n dén thay di Ién trong déc tinh cta giéng 1a hién twong hiém trong thuwe
t&, do do allele beta-casein A1/A2 rét hiéu qua dé& lam marker chon gidng bod sira. Viéc st dung cac marker nay
cho phép chon dwoc gidng bo cho siva cé ham lwong protein cao va gidm nguy co anh hwéng dén strc khoé cla
nguwoi tiéu dung (Miluchova et al., 2014).

Trong nhi*ng ndm gan day, nganh cbng nghiép sira thé gi¢i chirng kién s thanh céng cla stva A2, chira thanh
phan beta-casein A2 ma khéng c6 thanh phan beta-casein Al (dwoc cho 1& c6 khd ndng gay anh hwéng khéng
tbt cho strc khée ngwoi st dung). Tai Viét Nam, Cong ty siva Vinamilk d& ddu tw kinh phi Ién d& nhap khu 200
con bo siva A2 thudn chdng tir New Zealand. Tap doan TH cong bd da tién hanh lwa chon t» dan bd cia cong ty
va phan tach nhirng con bo si¥a cé kidu gen A2A2 d& nhan giéng tao dan. Nhw vay c6 thé thay, tao dan bo A2A2
thuan chiing va san xuét sira A2 1a hwéng di dang rat dwoc chi trong clia nganh cong nghiép sira trén thé gidi
ciing nhw & Viét Nam. Hién nay, Thanh ph Hb Chi Minh (TP. HCM) la dia phwong dan dau déng gép téi 75,66%
san lvong stra toan mién Nam. Theo théng ké 01/4/2020 ctia S& N6éng nghiép va Phat trién N6éng thén TP. HCM,
tdng dan bo sira clia Thanh phé 1a 74.153 con. Ban bo sira dwge nudi chi yéu tai Ci Chi chiém 78,13% va Héc
Mbn chiém 16,85% tdng dan. Tuy nhién, chwa co6 dir liéu vé tAn suat xuat hién cua allele A1/A2 trong dan bo siva
tai TP. HCM. Viéc xac dinh hién trang di truy&n cta allele A1/A2 trong dan bo thanh phé giup danh gia kha nidng
Iwa chon duwgc nhitng con bo stva thudn chiing A2A2. Xut phéat tlr xu hwéng nhu cau vé sia A2 hién nay ciing
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nhw tinh hinh thuwc t& tai TP. HCM, ching t6i thwc hién nghién ctvu nay dé& chon dan bo A2A2 chét lwong cao.
Trén co s& nhitng ca thé bod sira A2A2 xac dinh dwoc tlr nghién ciru, nganh ndng nghiép TP. HCM cé thé xay
dwng chwong trinh tuyén chon va phéi gibng hop ly nhdm nhan réng dan bd A2A2 san xuét sira A2 co gia tri kinh
té cao. Day la mot dé tai nghién ctru rat thiét thuc, cé thé (ng dung ngay vao thyc tidn san xuat d& nang cao gia
tri kinh t& cGa bo siva va san phdm siva ctia TP. HCM, gidm thidu viéc nhap khau sira A2 ciing nhw bo A2A2 tir
nwéc ngoai, mang dén cho nguwdi tiéu dung san pham siva cé lei hon cho strc khoé.

NGUYEN LIEU VA PHUONG PHAP
Tiéu chuan chon lwa bo va thu mau mau, sira bo cho nghién ctru

M&u mau va stka clia 500 con bo khac nhau dwoc thu nhan béi Trung tdm Gidng cay tréng, VAt nudi va Thiy san
TP. HCM, Chi cuc Chan nu6i va Thi y TP. HCM ttr cac ho, trang trai nudi bo sira tai 2 khu virc la huyén Ca Chi
va huyén Héc Mén tlr thang 11 dén thang 12 ndm 2019. Tiéu chuén cu thé ddi véi tirng ca thé bod cai dwoc chon
dé& danh gia bao gdm: (1) Bo sira tir 3 dén 6 nadm tudi, (2) Dinh sia: 15 - 20 kg/ngay.

5 mL mau twoi (méu tinh mach) cta mdi con bo thu nhan dwoc chira trong cac 6ng thu mau chiva chat chéng
déng. Mau dwoc gitr & 4°C, van chuyén vé phong thi nghiém va dwoc st dung dé thwc hién giai trinh tw gen.
30 mL sia twoi ctia méi bd thu nhan dwoc gitr & 4°C, van chuyén vé phong thi nghiém va st dung dé xac nhan
sy hién dién cula protein beta-casein Al va A2.

Lwa chon cdp méi khuéch dai viing gen beta-casein

Trinh tw mdi khuéch dai viing gen beta-casein dwoc tham khao tlr céng bd trwéc day (Ganguly et al., 2013). Cap
mdi dwoc tdng hop bdi cong ty IDT, My. Mbi xudi: 5-CCA GGA TAA AAT CCA CCC CT-3’, mdi nguoc: 5-AGG
GAA GGG CAT TTC TTT GT-3' dwoc kiém tra céac thong sb k§ thuat (%GC, Tm, Hairpin, Self-Dimer, Hetero-
Dimer) béng Oligo Analyzer, kiém tra d6 d&c hiéu véi trinh tw muc tiéu bang phdn mém BLAST. Kiém tra kha
nang khuéch dai trinh tw muc tiéu trén ly thuyét bang PCR in silico.

Khuéch dai trinh tw gen beta-casein ttr mau mau bo

Khuéch dai trinh tw viing gen beta-casein truc tiép tr mau bd bang Phusion Blood Direct PCR Kit (Thermo Fisher
Scientific, My) st dung c&p mdi da lwa chon véi ndng d6 méi 0,5 uM. Chu trinh nhiét d6 dwoc cai trong may PCR
la 94°C trong 3 phut, 40 chu ki (94°C trong 30 gidy; 50°C trong 30 gidy, 72°C trong 1 phut 30 giay) va két thic &
didu kién 72°C, 10 phut. San phdm PCR dwoc dién di trén gel agarose 1% dé phét hién trinh tw muc tiéu.

Giai trinh tw gen beta-casein

Sau khi kiém tra trinh tw muc tiéu da duoc khuéch dai béng dién di gel agarose, chiing t6i tién hanh tinh sach san
phadm PCR bang GeneJET PCR Purification Kit (Thermo Fisher Scientific, My). Cac san pham PCR sau tinh sach
dwoc sir dung lam nguyén liéu cho phan &ng chu ky gidi trinh tw (cycle sequencing reaction) st dung bd
BigDye™ Terminator v3.0 Cycle Sequencing Kit (Thermo Fisher Scientific, My). Sau d6 tGa s&n pham giai trinh tw
b&ng hdn hop CHsCOONa 3 M; ethanol 100%; Mg®‘0,01 M, t & -80°C trong 1 gi¢. Ly tdm mau & 13.500 vong/phtit,
4°C, 30 phut, 8 bé dich ndi. Loai bo tap chat va cac chat danh diu thiva bing cach riva véi ethanol 70%. Ly tam
13.500 vong/phit, 4°C, 15 phat, @b bd dich ndi. Lam khé mau & nhiét d6 phong va thém 10 pl Hi-Di formamide,
trén déu sau d6 G & 98°C trong 5 phit. D& mau trén da va nap mau vao may giai trinh tw DNA 3.500 Genetic
Analyser (Thermo Fisher Scientific, M§). Qua trinh gidi trinh ty gen beta-casein dwgc thyc hién tai phong thi
nghiém cda phong Cong nghé sinh hoc Y dwoc - Trung tdm Cong nghé sinh hoc TP. HCM.

X&c nhan sw hién dién cha protein beta-casein Al va A2 trong mau siva bo

M&u sira thu nhan dwoc hoa véi NaOH 0,1 M theo ti 1é 1:10, tiép dén dwoc hoa trong 5 X Laemmli buffer va bién
tinh & 95°C trong 5 phut. Sau d6, mau dwoc dién di trén gel SDS - PAGE st dung néng dé gel tach 15%. Protein
phan tach trén gel SDS - PAGE dwoc chuyén sang mang nitrocellulose bang hé théng chuyén mang Semidry
(Biorad). Mang sau khi chuyén dwgc nhuém béng dung dich Ponceau S dé kiém tra sw hién dién cla cac vach
protein dwoc chuyén Ién mang. Tiép dén, mang dwoc ngam trong 1 gi& bang dung dich TBS chra 5% BSA.
Mang dwoc U v&i khang thé khang beta-casein Al (Biosensis - #C-1781-100) va khang thé khang beta-casein A2
(Biosensis - # C-1780-100) v¢i d6 pha lodng 1:10.000 trong dung dich TBS-T chira 3% BSA & nhiét d6 phong
trong 1 gi&. Mang sau khi G véi khang thé dwoc riva 3-4 1an bang dung dich TBS-T va G véi khang thé thir cap co
gan peroxidase (Thermo Fisher - #31401) trong 1 gi&> & nhiét d6 phong sau dé dwoc rira 3-4 14n véi dung dich
TBS-T. Mang dugc phét hién bang bo kit ECL (Thermofisher - #32106).

Phan tich sé liéu va xac dinh cac ca thé bo déng hop A2A2 lam co s& xay dwng dan bo siva hat nhan caa
Thanh pho Ho Chi Minh

Céc trinh tw nucleotide d3 giai trinh tw dwoc doc tin hiéu bdng phan mém SnapGene Viewer 3.3. Trinh ty duwoc
xuét ra tap tin dinh dang fasta va dwoc so sanh véi trinh tw viing gen ma héa beta-casein (A1) hoan chinh tham
khao tir co sé& di¥ liéu Genbank (accession no. XM_010806178.2) bang céng cu BLAST. Boc két qua BLAST va
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xac dinh diém dat bién dwa trén nguyén tic xac dinh sy thay ddi trinh tw gen mé& hoa cho beta-casein tai codon
th® 67 ma hoa amino acid proline (CCT) trong A2 dwoc thay ddi thanh codon ma hoa cho histidine (CAT) trong
bién thé A1; tlr d6 sé xac dinh dwoc gen ma hoda beta-casein tdn tai & dang ddng hop A1, ddng hop A2 hodc di
hop A1A2. Trén co sé di¥ lieu gen két hop véi két qua xac nhan sy hién dién cda protein, dan bo hat nhan déng
hop A2A2 dugc xac dinh.

KET QUA VA THAO LUAN

Khuéch dai trinh tw gen beta-casein bang PCR

Két qua dién di san phAm PCR khuéch dai trinh ty doan gen beta-casein tr mau mau bo trén gel agarose 1%
dwoc quan sat bang may chup hinh Gel imaging system GelDoc Analytick Jena - Btrc. Kich thuéc clia doan gen
beta-casein khuéch dai la khodng 202 bp theo dw doan (Hinh 1). Két qua PCR cho thay c&p mdi dwoc st dung
trong nghién ctru nay hoan toan cé thé khuéch dai gen beta-casein véi kich thwéc viing gen muc tiéu la 202 bp.

202bp —»

Hinh 1. Két qua dién di san phdm PCR khuéch dai viing gen beta-casein & mét s6é mau bo trén gel agarose 1%
K&t qua giai trinh tw gen beta-casein

Nhém nghién cu da tién hanh giai trinh tw viing gen beta-casein clia 500 mau méau bo thu nhan. Két qua giai
trinh tw viing gen beta-casein tai vi tri dot bién diém cta mot sé mau véi méi nguwoc dugc trinh bay & Hinh 2. Két
qua BLAST clia mau bo nghién ctu véi trinh tw ving gen ma hoa beta-casein (A1) hoan chinh tham khao tw
Genbank (accession no. XM_010806178.2) dwoc trinh bay & Hinh 3. Sau khi phan tich két qua xac dinh dwoc 37
(7,4%) cé thé bo mang kidu gen A2A2 beta-casein, 9 (1,8%) ca th& bd mang kiéu gen A1A1 va 454 (90,8%) ca
th& bo mang kiéu gen A1A2. Cac mau bd mang kiéu gen ddng hop A2A2 chi yéu duoc |y tir céc trai bo thudc
huyén Hoc Mén. Tan sb xuét hién cda allele A1 trong dan bod thanh pho 1a 47,2%, allele A2 |a 52,8%. Mac du tan
s6 xuét hién cua allele A2 trong dan bo thanh phé cao (52,8%) nhung sb lweng bo chi san xuét stva beta-casein
A2 khong nhiéu. Cu thé, trong téng sb 500 mau d giai trinh tw, bd ddng hop A2A2 chiém 7,4% (37 mau).

Ké&t qua tlr nghién clru nay cé sy twong ddng véi mot sb nghién ciru trén thé gici v& danh gia tn sb allele va
kiéu gen cla beta-casein. Vi du nhv mét céng bd nam 2020 ctia nhém nghién ctru Sebastiani va ddng tac gia vé
danh gia sy lvu hanh clGa cac gen ma héa beta-casein nhdm Iwa chon cac bo siva ddng hop A2 dé tao ra sira
A2A2 chét lvgng cao. Két qua clia nghién cru nay cho thay tn sé xuét hién cla allele Al va A2 1an luot 14 61%
va 30% (Sebastiani et al., 2020). Twong tw, ndm 2019 cac nha khoa hoc Ba Lan da cong bdé mét nghién ctu vé
tinh da hinh di truyén cGia gen ma hoa beta-casein nham danh gia tAn s xuét hién cla bién thé A1, A2 cla gen
ma héa beta-casein & bo tét Ba Lan. K&t qua nghién ctru cho thay tan sb xuét hién allele A2 14 47% (Cieslinska et
al., 2019). Mét cach tdng quat tlr cAc nghién ctru trén thé gici va nghién ctu clia ching tdi cé thé thdy ca hai bién
th& A1, A2 clia gen ma hoa beta-casein déu xuét hién phé bién trong dan bo thé gi6i. Két qua trong nghién ctru
cta ching tdi phan tich trén 500 bo siva trong dan bo siva thanh phd cho thay ty 1é bo sira ddng hop A2A2 chi c6
7,4% bo cho sira hoan toan 1a beta-casein A2. Con sé nay |a kha thap, do dd, d& nang cao lwgng siva bd A2A2,
viéc tiép tuc xac dinh bo ddng hop A2A2 va tién hanh lai tao ra dan bo thuan chiing A2A2 cung cap cho céc trang
trai bo tai thanh phé la rat quan trong.
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666A66CT6G TTATG 6 ATG GG 666A66CcTG6T T TAKl6 G AT666 GGGAGGCTGTTABGGA GGG !
(A) A1AL (B) A1A2 (C) A2A2

Hinh 2. Két qua giai trinh tw viing gen beta-casein tai vi tri dot bién diém ctia mét sé mau véi méi ngwec. (A) Mau dang
hep ALAL (mau B23), (B) mau di hop A1A2 (mau B52), (C) mau déng hep A2A2 (mau B106). Ki hiéu K = T hodc G

Mau déng hop A1A1 (mau B23)

Query 1 TCCAGGATAAAATCCACCCCTTTGCCCAGACACAGTCTCTAGTCTATCCCTTCCCTGGGC 60
POELEELEERLE R LR e e e e e i iinitl

Sbjct 407 TCCAGGATAAAATCCACCCCTTTGCCCAGACACAGTCTCTAGTCTATCCCTTCCCTGGGC 466

e v ymrintitiotiomantiti i

Sbjct 467 CCATCCATAACAGCCTCCCACAAAACATCCCTCCTCTTACTCAAACCCCTGTGGTGGTGC 526

Query 121 CGCCTTTCCTTCAGCCTGAAGTAATGGGAGTCTCCaa 157

CULERELEL Rttt it iriniinil
Sbjct 527 CGCCTTTCCTTCAGCCTGAAGTAATGGGAGTCTCCAA 563

Mau di hop A1A2 (mau B52)
Query 1  TCCAGGATAAAATCCACCCCTTTGCCCAGACACAGTCTCTAGTCTATCCCTTCCCTGGGE 60

PUCEEELEEREE LR e e e it eriniinl
Sbjct 407 TCCAGGATAAAATCCACCCCTTTGCCCAGACACAGTCTCTAGTCTATCCCTTCCCTGGGE 466

Query 61 CCATCCMTAACAGCCTCCCACAAAACATCCCTCCTCTTACTCAAACCCCTGTGGTGGTGC 120

PUCELE TERLELLEEEEE Rt et e el
Sbjct 467 CCATCCATAACAGCCTCCCACAAAACATCCCTCCTCTTACTCAAACCCCTGTGGTGGTGC 526

Query 121 CGCCTTTCCTTCAGCCTGAAGTAATGGGAGTCTCCAAAG 159

! FLLELUELLERREREEr e et teetntttl
Sbjct 527 CGCCTTTCCTTCAGCCTGAAGTAATGGGAGTCTCCAAAG

Mau déng hop A2A2 (mau B106)

Query 1 TC(AGGATAAAATC(AC((CTTTG(CCAGA(A(AGTCT(TAGTCTATCC(TTCC(TGGG( 60

Hllll[llll\ll[ll]lll PULLLELLCELELEEE L e ienininl
Sbjct 407 TCCAGGATAAAATCCACCCCTTTGCCCAGACACAGTCTCTAGTCTATCCCTTCCCTGGGC 466

Query 61 CCATCCCTAACAGCCTCCCACAAAACATCCCTCCTCTTACTCAAACCCCTGTGGTGGTGC 120

LLELLE LERLEEL LR L LR e e e e e iengnnl
Sbjct 467 CCATCCATAACAGCCTCCCACAAAACATCCCTCCTCTTACTCAAACCCCTGTGGTGGTGC 526

Query 121 CGCCTTTCCTTCAGCCTGAAGTAATGGGAGTCTCCAA 157

LERLELEEERREREe ettt ittt
Sbjct 527 CGCCTTTCCTTCAGCCTGAAGTAATGGGAGTCTCCAA 563

Hinh 3. Két qua BLAST trinh tw ctia mdt sé mau bd nghién ctru véi trinh tw viing gen ma héa beta-casein (A1) hoan
chinh tham khao tir Genbank. Query: Trinh tw nucleotide (ttr két qua giai trinh tw) ctia mau nghién ctu; Sbjct: Trinh tw
nucleotide vung gen ma héa beta-casein (Al) hoan chinh tham khao tir Genbank (accession no. XM_010806178.2)

Két qua BLAST cta mau B23 véi trinh tw beta-casein Al tham khao (& hinh 3) ghi nhan vi tri dot bién 1a 473 theo
vi tri trén trinh tw tham khao. Theo d6, tai vi tri dot bién trén trinh tw tham khao (beta-casein A1) dwoc xac dinh 1&
nucleotide A thi twong tng trén trinh tw nucleotide ctia mau nghién ctu (B23) ciing la tin hiéu cta nucleotide A
nén mau B52 dwoc xac dinh & ddng hop A1A1. Trong khi d6, két qué BLAST clia mau B106 vdi trinh ty beta-
casein Al tham khao cho thay vi tri dét bién 473 trén trinh tw tham khao (beta-casein A1) dwgc xac dinh Ia
nucleotide A thi twong (ng trén trinh tw nucleotide ctia mau nghién ctu (B106) cb tin hiéu clha nucleotide C nén
mau B106 dwoc xac dinh 1a ddng hop A2A2. Két qué BLAST clia mau B52 véi trinh tw beta-casein tham khao
(Hinh 3) ghi nhan tai vi tri dot bién 473 theo vi tri trén trinh tw tham khéo chinh 1& nucleotide A, twong tng trén
trinh tw nucleotide ctia mau nghién ctru (B52) thi c6 tin hiéu clha ca hai nucleotide la A va C nén mau B52 duoc
xac dinh la di hgp A1A2.

Sw hién dién cta protein beta-casein Al va A2 trong mét s6 mau siva bo

Pé kiém tra lai két qua gidi trinh tw, tAt cd mau c6 két qua giai trinh tw 14 ddng hop A2A2 va mét s mau A1A1,
A1A2 dwoc tién hanh xac nhan sy hién dién cla protein beta-casein Al hay A2 trong thanh phan si¥a bd bng
phuwong phap Western blot. Mau siva dwoc xac dinh chi mang beta casein Al ho&c A2 néu chi cho tin hiéu khi lai
véi khang thé khang beta casein Al ho&c A2 nhung khéng cho tin hiéu véi khang thé con lai. Trong trwdng hop
mau sira cho tin hiéu khi lai v&i khang thé khang beta casein Al va khang thé khang beta casein A2 thi mau sira
duwoc xac dinh mang ddng thoi beta casein Al va beta casein A2 (Hinh 4). Sy hién dién cla beta casein Al va
A2 dwoc thé hién bang vach protein cé kich thwéc khoang 33 kDa (Hinh 4), cao hon khdi lwgng phan t&r dwoc
c6ng bd cla beta casein Al va A2. Hién twong nay cling dwoc ghi nhan & cac nghién ctru vé casein bd cla
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Jovanovic, Hristov, va Shandilya (Jovanovic et al., 2007; Hristov et al., 2012; Shandilya et al. 2015). Sy khac biét
nay duwoc cho la do sw phosphoryl héa trén beta casein (Hasson et al., 1983, Shandilya et al. 2015). Két qua cho
thay tat ca& 37 mau sira tr nhitng con bd dwoc xac dinh 1a ddng hop A2A2 bing phuong phép giai trinh tw déu
dworc xac nhan chi mang beta casein A2 bang phwong phap Western blot.

(+) A2A2 AILAL AlA2 Thang A2A2 AlAl ALA2 (+)

i
4
.?y
|
!

— s e <— 33 kDa

(A) Khéng thé khang beta- (B) Khéng thé khang beta-
casein Al casein A2

Hinh 4. Két qua Western blot xac dinh A1, A2 beta-casein protein & mét sé mau sira bo
(A) U mang véi khang thé khang beta-casein A1; (B) U mang véi khang thé khang beta-casein A2. M3u sita bo déng hop A2A2
(m&u B106) cho tin hiéu lai khi g v6i khang thé A2; mau sika bo déng hop A1A1 (mdu B23) cho tin hiéu lai khi g véi khang thé
Al; mau sia bo dj hop A1A2 (m&u B52) cho tin hiéu lai khi G véi ¢4 hai khang thé Al va A2, (+): m4u sita da duoc x4c dinh
mang beta-casein Al va A2 tir nghién ciru trudce.

KET LUAN

Két qua phan tich cta ching tdi trén 500 mau bo cho thay tAn sut xuét hién cla allele A1 trong dan bo thanh
phd 14 47,2%, allele A2 14 52,8%. Mac du tAn suét xuét hién cda allele A2 trong dan bo thanh phé cao nhwng sb
lweng bo cho sira ddng hop A2A2 beta-casein khéng nhiéu. Cu thé 13, trong tdng s6 500 mau d gidi trinh tw, s6
mau c6 kiéu gen ddng hop A2A2 chiém 7,4% (37 mau). Con sb nay la kha thap, do d6, d& nang cao lwgng siva
bo A2, viéc tiép tuc xac dinh bd ddng hop A2A2 va tién hanh lai tao ra dan bd thuan chiing A2A2 cung cép cho
céc trang trai bo tai TP. HCM |a rét quan trong.
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EVALUATION OF THE GENETIC A1/A2 STATUS IN HO CHI MINH CITY
DAIRY COWS FOR THE SELECTION OF HIGH-QUALITY NUCLEUS
BREEDING A2A2 HERDS

Nguyen Ngoc Truc Ngan Thuong Th| Thu Thuy Pham Bui Hoang Anh', Nguyen Th| Le Thuy ,
Pham Thi Kim Tram®, Diep Tan Toan? Huynh Viet Hoai Trung®, Nguyen Dang Quan®’, Duong Hoa Xo®
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SUMMARY

Cow's milk is one of the most important sources of protein and trace elements for human being. Among 13 beta-
casein variants, Al and A2 beta-casein are the most studied ones because the incomplete digestion of Al-casein
releases a harmful active peptide called beta-casomorphin-7 (BCM-7). Recent studies have provided evidence to
show the association between Al beta-casein comsumption and the risk of type 1 diabetes, cardiovascular
disease, sudden infant death syndrome, autism, and digestion. Moreover, it has been shown that the A2 variant
(the natural form of beta-casein) has significant benifical effects on the total amount of milk production as well
as milk’s composition and quality. Given the importance of such beta-casein variants, we have conducted a study
to examine the prevalence of homozygous genotype A2A2 in Ho Chi Minh city herds by DNA sequencing
method. The results have identified 9 cows with homozygous genotype AL1Al (1.8%), 454 heterozygous
genotype A1A2 (90.8%), and 37 cows with homozygous genotype A2A2 (7.4%). Frequency of occurrence of Al
and A2 alleles were 47.2% and 52.8%, respectively in dairy cows in Ho Chi Minh city. In addition to DNA
sequencing, the Al or A2 beta-casein protein in cows’ milk samples was also confirmed by Western blot. In
summary, the percentage of homozygous genotype A2A2 cows (7.4%) examined in this study infers the prospect
of identifying and propagating A2A2 dairy cows in Ho Chi Minh city.

Keywords: A2 milk, beta-casein, cow, DNA sequencing.
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