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Trong nghién ctru nay, 196 con ga Mia dugrc cong cwong doc bang li¢u cong 10°TCID,, chiing virus A/
H5N1/NCVD-2693 - nhanh 2.3.2.1C va ty 1é kiéu hinh chét/song sau 28 ngay cong cu’o’ng doc dwgc quan
sat danh gia. So sanh su sai khac trinh tu gen, cac haplotype BF2 dong hop ciia 24 miu dwoce phat hién va
dugc phan thanh nhém haplotype BF2 c¢6é kha ning khiang (BF2*M-R) hay min cim (BF2*M-S) ciin ci
vao mirc d) twong dong véi mot co sé dir liéu bao gdm 26 haplotype dwoc xay dung dwa trén 51 trinh tw
haplotype ciia cic giong ga tring Leghorn va 5 giong ga Trung Quéc (Xiayan, BeijingYou, Zhenzu, Wuji
va Sanhuang) cong bd trén Ngan hang GenBank. Bén canh d6, da hinh kiéu gen Mx cia tirng ca thé ga
dugc xic dinh bing k§ thuiat PCR-RFLP, sir dung enzyme cit giéi han Hpy8IL Két qua, di xac dinh dwoc
kiéu gen Mx/AA mi héa Asn tai vi tri 631 va haplotype BF2*M-R lién két véi kiéu hinh khang bénh cim
A/H5N1, trong khi d6 kiéu gen Mx/GG mi héa Ser va haplotype BF2*M-S lai thé hi¢n tinh min cam véi
bénh nay. Két qua ciing cho thiy, mdi lién két giira cac alen khang trong hai gen Mx va BF2 chi phéi kha

nang khang bénh & ga.

Tir khoa: A/H5N1, ga Mia, gen BF2, gen Mx, haplotype, PCR-RFLP, sequencing.

Chi sé phén loai 4.3

pat van de

Phtc hé phu hop t6 chirc chinh (Major
Histocompatibility Complex - MHC) bao gdm mot
nhém gen ma hoa cho cac protein trinh dién khang
nguyén trén bé mit té bao cua da s6 dong vat co xuong
sdng va dong vai tro quan trong trong viéc didu hoa
cac dap tmg mién dich cua co thé. Do vy, chung hira
hen tro thanh cac ing vién cho viéc chon loc di truyén
nham nang cao kha ning khang bénh & cac giéng vat
nudi ndi chung va gia cdm ndi riéng [1-3]. O ga (Gallus
gallus), MHC con dugc goi 1a phic hé B va dugce chia
thanh 2 phan cha yéu: nhém B lién két (MHC-B)
va nhém Y lién két (MHC-Y) [4, 5], trong d6 ving
MHC-B dugc cho 1a ¢6 lién két chit ché véi cac bénh
truyén nhiém hon 1a viang MHC-Y [6]. Theo Yan va cs
(2005), co6 2 locus gen (ky hiéu 1a BF1 va BF2) ma hoa
phan tr MHC 16p 1 & ga (BF), trong d6 gen BF2 biéu
hién manh va duoc coi nhu 1a gen 16p I chinh, nguoc lai
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gen BF1 biéu hién yéu va co rat it ban phién md mARN
trong phéan tot MHC lop I ¢ ga [5]. Cac gen MHC ¢
ga co tinh da hmh cao [7] va chinh tinh da hinh cao
ndy cung voi moi lién két véi nhung tlnh trang khang
bénh di thuc day cac nha khoa hoc vé gidng gia cam di
sau nghién ciru cho du sy da hinh cao d6 it nhicu gay
trd ngai cho viéc gan két cac gen riéng 1é voi cac dap
ung khang bénh. Két qua nghien clru cua nhiéu tac gia
trén thé gi¢i da chi ra mbi lién két co v nghia cua vung
gen BF2 véi dac tinh khang hay man cam véi mot so
tac nhan gay bénh bao gom: virus gay bénh Marek [8-
10], bénh do khudn Salmonella [2, 11], virus gdy bénh
Gumboro [12, 13] va bénh do virus cam gia cam [14].
Trong nghién ctru ciia minh, cac tac gia cling da chi ra
céc kiéu alen hay cac kiéu gen don boi (haplotypes) dac
trung ctia gen BF2 lién két voi cac tinh trang dap ung
mién dich va kha nang khang benh trén cac giong ga
khac nhau. Nhu vay c6 thé thay rang, cac gen MHC c6
thé st dung nhu chi thi phan tr dé chon loc nang cao
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The association between Mx and BF2 genes
on the resistant/supceptible ability for
A/H5N1 disease in Vietnamese Mia chickens

Summary

In the study, 196 Mia chickens were individually
challenged by A/HSN1/NCVD-2693-2.3.2.1C
sub-strain with the dose of 10‘TCID_, and the
chicken survival/mortality phenotypes were
observed at 28-day post-challenge. The BF2
nucleotide variation in exon 2 was detected by
sequencing, and consequently the homologous
BF2 haplotypes from 24 individual were
identified and grouped into resistant BF2*M-R
haplotype and supceptible BF2*M-S haplotype
motifs. These motifs were confirmed based on
their high nucleotide homology with 26 BF2
haplotypes constructed from 51 haplotypes of
White Leghorn and 5 Chinese chicken varieties
(Xiayan, BeijingYou, Zhenzu, Wuji, and
Sanhuang) published in GenBank. Besides, the Mx
genotypes were determined from 196 individuals
by PCR-RFLP, using restriction enzyme Hpy8I.
The results indicated that the Mx/AA genotype
encoding for Asn at pos.631 and BF2*M-R
haplotype were identified to be associated with A/
H5NI1 resistant trait, while the Mx/GG encoding
for Ser and BF2*M-S haplotype expressed to be
susceptible. The results also demonstrated that
the association between resistant alleles of Mx
and BF2 enhanced disease resistibility in chicken.

Keywords: A/H5N1, BF2 gene, haplotype, Mia
chicken, Mx gene, PCR-RFLP, sequencing.
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kha nang khang bénh cua ga.

Gen Mx, hay con goi 1a gen khang myxovirus - mot
nhém cac virus ARN bao gdm virus cum (influenza),
virus gay bénh kho thé (parainfluenza), virus gy bénh
qua1 bi (mumps) va virus gay benh Newcastle duoc tim
thdy ¢ nhiéu co the sinh vat, bao gdm nim men va dong
vét c6 xuong song [15]. Cac gen nay mé hoa cho phan
tir protein Mx thudc ho protein dynamin ¢ ban chat
gidng nhu enzyme khang virus GTPases (guanosine
triphosphate) duoc kich thich bai interferon (IFN) va
khi twong tac v6i IFN, protein Mx s& trc ché su hinh
thanh céac protein va cac acid nucleic can thiét cho su
nhan 1én cta virus [16-18]. Su hién dién cac kiéu gen
Mx di giai thich Iy do tai sao cac ca thé vt nudi nay
lai c¢6 kha niang khang lai sy xdm nhiém virus tot hon
céc ca thé vat nuoi khac. Cac nghién ciru vé vai tro cua
gen Mx ddi voi kha nang khang bénh & ga d chi ra vi
tri sai khac tai acid amin Asn631Ser (Asparagine-631-
Serine) quyét dinh dap tng sinh khang thé ciing nhu
dap ing khang virus cim gay bénh ¢ ga [19-23].

Trude tinh hinh dich cim gia cam dang 1a van dé
toan cau, ddc biét & Viét Nam khi ma diéu kién co so
chan nuoi, trinh d0 KH&CN con han ché, ching t6i
tién hanh nghién ctru phan tich vai tro cua kiéu gen Mx
va BF2 lién quan dén kha ning khang hay man cam
voi virus cam gy bénh trén dan ga Mia nudi tai Viét
Nam, tao co s¢ cho viéc chon dong ga co tinh khang
bénh cao dua trén cac chi thi phan tir hd trg.

Vat liéu va phuong phap nghién ciu

Vit li¢u

Dbi twong thi nghiém 1a 196 con ga Mia (2 tuin
tuéi) 6 dic diém ngoai hinh dac trung duoc lya chon
ngau nhién tai cac ho chin nudi & mot s6 tinh 1an can
Ha Nbi. Ga duoc deo sb nhan, khong tiém chung va
nudi dudng cach ly an toan sinh hoc. Ché d6 cham soc
vanudi dudng ga dugc thuc hién theo quy trinh chuan
ciia Trung tdm Nghién ctu gia cam Thuy Phuong,
Vién Chan nuoi.

Phuwong phap

Phwrong phdp xdc dinh hiéu gid khang thé va céng
cwong déc: st dung huyét thanh tach tir miu mau
ga luc 5 tuan tudi dé xac dinh hiéu gia khang thé doi
v6i vacxin H5N1 bang phuong phap @c ché ngung
két hong cau (Hemagglutination inhibition - HI) véi
khang nguyen chuan HS mua tur Phong thi nghiém
tham chiéu qudc té vé virus cim gia cAm Weibridge
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(Vuong qubc Anh). Phuong phép cong cuong doc ga
dugc thuc hién theo dudng nhé miii 100 ul/ca thé véi
litu cong 10*TCID,, ching virus A/H5N1/NCVD-
2693 - nhanh 2.3.2.1C trong phong an toan sinh hoc
ctia Trung tim Chan doén thi y Trung uong (Cuc Tha
y). Pay la ching virus Ivu hanh trén dién rong trong ca
nudc, dic biét 1a khu vuc phia Bic nude ta va lidu cong
10°TCID,, d& dugc t6i wu dam bao ty 1¢ ga chét va ga
song sau 28 ngay tuong tng chiém 78,0 va 22,0%, phu
hop v&i muc dich sang loc nhimg c4 thé ga mang kiéu
gen c6 khi niang khang cao hay min cidm véi chiing
virus xam nhiém [24].

Phirong phdp thu thdp madu va tach chiét ADN tir
mdu ga: ga 4 tudn tudi duoc ldy mau mau bang cach
dung kim va xylanh choc hut mau tinh mach ¢ canh
ga. Méu ga dugc cho vao dung dich chéng dong natri
citrate 0,5% va bao quan & 4°C trudc khi st dung dé
tach chiét ADN. Phuong phap tach chiét ADN tir mau
mau ga dugc thyc hién theo quy trinh b kit GeneJET
Genomic ADN Purification (Fermentas). Mau ADN
dugc bao quan & -20°C cho céc thi nghiém tiép theo.

Phwong phap PCR nhan cac doan gen Mx va BF2 ¢
ga: st dung cip mdi (F: 5°- GCA CTG TCA CCT CTT
AATAGA-3’;R: 5°-GTATTG GTA GGC TTT GTT
GA - 3”) dé nhan doan gen Mx c6 kich thudc 301 bp
thudc nhiém sic thé s6 1 & ga (GenBank: DQ788615.1)
va cip mdi (F: 5°- GCA GAG CTC CAT ACC CTG
CGG TA - 3’; R: 5’- GCC GGT CTG GTT GTA GCG
CCG - 3°) d nhan doan gen BF2 c6 kich thudc 267 bp
thudc nhiém séc thé s6 16 & ga (GenBank: AB426152).
Phan tmg PCR dugc toi wu hoa va thyc hién trong tong
thé tich 25 ul bao gébm 2 x Go-taq green master mix
(Promega), 200 uM dNTPs va 0,5 ul dung dich ADN.
Chu trinh nhiét dugc tién hanh trén may Thermal cycle
(Eppendorf): bién tinh 95°C trong 10 phut, tiép theo
1a 30 chu ky (95°C trong 30 giay; 58°C trong 30 gidy;
72°C trong 30 gidy) va cudi ciing 1 chu ky & 72°C trong
5 phut.

Phwong phap xac dinh da hinh doan gen Mx: san
pham PCR khuyéch dai doan gen Mx & ga dugc tién
hanh U cit bang enzyme giéi han Hpy8I trong tong
thé tich 20 ul bao gém: 12 ul san pham PCR, 10 Unit
HpyS8L, 1x buffer va duoc @ qua dém & 37°C. Két qua
duogc dién di trén gel agarose 1,5% trong thoi gian 35
phut ¢ higu dién thé 90 V.

Phwong phap giai trinh tw xdc dinh da hinh
haplotype trong doan gen BF2: trinh ty doan gen BF2
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dugc xac dinh trén may giai trinh tu tu dong AB3130
(module BigDye® XTerminator™ - website: www.
appliedbiosystems.com/support). San phiam PCR
dugc lam sach theo quy trinh bd kit QIAquick PCR
Purification (Quiagen) va dugc bao quan ¢ -20°C. Phan
ung sequencing dugc thyc hién theo quy trinh bd kit
BigDye Terminator V3.1 Cycle Sequencing (Applied
Biosystem), sau d6 dugc 1am sach bang kit BigDye®
XTerminator™ - Purification (Applied Biosystem).

Phwong phdp xir Iy s6 liéu: kiém tra cAn bang Hardy
Weinberg (HW) va su sai khac giita ty 18 ga séng va
chét sau cong cuong doc o cac kiéu gen Mx va BF2
nghién ctru trong quan thé ga Mia phan tich bang kiém
dinh Chi-square, sir dung phan mém Microsolf excel.

Phan tich trinh ty gen dugc thuc hién st dung cac
phin mém chuyén dung LaserGene v7.0, Bioedit
v7.2.5 va so sanh véi két qua da cong bd trén ngan
hang gen quc té (EMBL/Genbank/DDBJ).

Két qua va thao luan

Da hinh gen Mx va moi lién két véi kha ning
khdang/min cim vdi chiing virus ciim A/H5NI xim
nhiém

Nham khang dinh kha ning khang bénh ga khong
bi anh huéng do du lwong khéng thé ton tai tir doi cha
me, hiéu gia khang thé trén ga thi nghiém luc 4 tuin
tudi da duoc xac dinh. Két qua cho thay, ca 196 con
ga thi nghiém déu khong c6 khang thé ciim (am tinh).
Nhu viy, ga dat yéu cau dung trong thi nghiém cong
cuong doc véi lidu cong 10*TCID,, ching virus A/
HSN1/NCVD-2693 - nhanh 2.3.2.1C.

Str dung cap mdi nghién ctru, doan gen Mx c6 kich
thudc 301 bp, tir vi tri 20670 dén 20968 bao gém mot
phan ving intron 12 va exon 13 trén trinh ty gen Mx
thudc nhidm sic thé s6 1 & ga (GenBank: DQ788615.1)
da dwoc khuyéch dai thanh cong. Pa hinh gen Mx chira
vi tri dot bién A20766G trong ving exon 13 din dén
thay d6i axit amin Asn631Ser va lam thay d6i chirc
ning khdng/man cam véi virus cim A/H5N1 x4m
nhiém trén ga dugc xac dinh bang enzyme cét giéi han
Hpy8I. Két qua, da phat hién duoc 3 kiéu gen Mx/AA,
AG va GG trong quan thé ga Mia nghién ctru, véi tan
) tuong ung la 0,424; 0,413; 0,163 va 2 alen Mx/A,
MxG véi tan s6 trong tmg 12 0,63 va 0,37 (bang 1). Két
qua nay kha phu hop véi két qua phan tich tan s alen
cta gen Mx c6 kha nang khang virus cim A/H5N1 trén
15 gidng gia cAm ban dia va 4 gidng ga ngoai cia Li
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va cs (2006) [25], khi tac gia da phat hién tan s6 alen A
(c6 kha nang khang virus cam) & cac gidng ga ndi cao,
dao dong tir 0,7241 dén 0,9554, trong khi d6 tan sb
alen A & quan thé ga ngoai thip hon nhiéu, dao dong tir
0,0565 dén 0,2742. Bang kiém nghiém Chi-square voi
p = 0,28, chiing t6i x4c dinh tan s6 cac kiéu gen twong
ng trong quan thé ga Mia nghién ctru nay tuan theo
dinh luat can bang Hardy Weinberg.

Bdng 1: tan s6 kiéu gen va alen ciia gen Mx & ga Mia

Kiéu gen Alen
AA AG GG A G
GaMia (n=196) 0424 0413 0,163 0,63 0,37

Phén tich mdi twong quan giita cac kiéu gen Mx
phat hién dugc trén sé ga séng va chét sau cong cuong
doc bang chung virus A/H5N1/NCVD-2693 - nhanh
2.3.2.1C véi lidu cong 10*TCID,, cho thiy, vai tro
khang benh 16 rét clia kiéu gen Mx/AA va Mx/AG voi
ty 1& ga song sau cong & 28 ngay lan lugt chiém 32,53
va 29,63%. Trong khi do, ¢ ga mang kiéu gen Mx/
GG, sau 28 ngay cong cu'orng doc sb ga chét chiém ty
16 96,9% (biéu d6 1). Bing kiém nghiém Chi-square,
chung t6i nhan thay su khac biét vé ty 1é ga séng va
ga chét ¢ 3 kiéu gen nghién ctru 1a c6 y nghia thong ké
véip = 0,004.

Mx/GG sGng (n=1)
Mx/GG ché&t (n=31) 96,9%
Mx/AG s6ng(n=24)

Mx/AG ché&t(n=57)

Mx/AAsEng(n=27)

Mx/AA ch&t(n=56)

67,47%

0,00% 20,00%  40,00%  60,00%  B80,00%  100,00%

Biéu do 1: su lién két giita da hinh kiéu gen Mx véi kha ndng khang bénh
gay ra boi chung virus A/HSN1/NCVD-2693 - nhanh 2.3.2.1 C
(lieu cong 10°TCID )

Tir cac két qua trén, chiing t6i nhan thdy alen Mx/A
lién két voi kha nang khang bénh cao, nguoc lai alen
Mx/G thi thé hién tinh man cam véi bénh gay ra boi
chung virus A/H5SN1/NCVD-2693 - nhanh 2.3.2.1C
xam nhiém véi liéu cong 10°TCID, Két luan nay da
gop phan vao nhén dinh cua nhleu tac gia khi cong
b trong cac nghién ciru cia minh rang vi tri dot bién
A20766G trong gen Mx dan dén thay d6i axit amin
Asn631Ser va lam thay déi chirc ning khang hay man
cam voi virus cim A/HS5N1 xam nhiém trén ga [19, 20,
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22]. Két qua cung gop phan giai thich vi sao tan sb alen
Mx/A trong quan thé ga Mia lai cao hon alen Mx/G
(0,63 s0 v6i 0,37 - xem bang 1). Co thé trong qua trinh
chon loc tuy nhién, nhiing ca thé ga mang alen G co
tinh man cam véi cac bénh do virus ARN xam nhiém,
do vay sb lugng dan dan bi han ché, nguoc lai nhiing
c4 thé ga mang alen A c6 kha ning khang cao véi cac
bénh nay nén sb lugng van duoc duy tri.

DPa hinh haplotype gen BF2 va moi lién két véi
khda ndng khdang/mdn cam véi chiing virus cum
A/H5NI1 xdm nhiém

Str dung cip mdi nghién ctru, doan gen BF2 ¢6 kich
thudc 267 bp, bao gdm toan bd ving exon2 trén trinh
tu gen BF2 thudc nhiém sic thé s6 16 ¢ ga di duoc
khuyéch dai thanh céng. Pa hinh nucletotide trong
doan gen BF2 dan dén kha nang thay d6i chtrc ning
khang hay man cam v&i virus cam A/H5N1 x4m nhiém
trén ga duoc xac dinh bang phuong phap giai trinh tir
gen. Két qué cho thiy, trong tong s6 196 ga Mia nghién
ctru, 24 mau mang kiéu gen BF2 dong hop (chlem ty
112 2%) da duoc phat hién. Ty 18 xuat hién kiéu gen
BE2 dong hop & cac gidng ga Viét Nam réat khac nhau
khi so sanh v&i két qua da cong b cua tac gia [26] vé
ty 1é ca thé ga Te, Tre va H’mong mang kiéu gen BF2
ddng hop (lan luot 12 16,7; 3,3 va 8,3%).

Phan tich sy sai khac ctia 210 nucleotide trong trinh
tu gen BF2 (pos.+53..4+263) thu duogc tir cac mau nay,
10 haplotype dong hgp va céc haplotype di hop ciia
chung da dugc phat hién. Day 1a ving tap trung nhiéu
vi tri SNPs dan dén thay ddi chiic ning ciia doan gen
BF2 lién két dén céc tinh trang dap tng mién dich &
ga[ll,27].
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Hinh I: trinh tu nucleotide haplotype dong hop gen BF2 (exon2) ¢ ga Mia
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Cho dén nay, nhiéu nha khoa hoc trén thé gidi cho
rang trinh tu nucleotide trong gen BF2 tren cac gidng
ga s& khac nhau do dic diém cia ting giéng [11], vi
vay de so sanh murc do twong dong, mot co so dit liéu
bao gdm 26 haplotype v6i muc d6 tuong dong giita cac
nhom dao dong 92,9-100% duoc xay dung dua trén 51
trinh tu haplotype cua cac gidng ga trang Leghorn va
5 gidng ga Trung Qudc (Xiayan, BeijingYou, Zhenzu,
Wauji va Sanhuang) [5, 9, 25].

Véi muyc tiéu xac dinh dugc cac kiéu haplotype lién
két v&i kha nang khang hay man cam véi bénh, tir 26
haplotype trén, chung t6i da xac dinh dugc 8 haplotypes
chia vao 3 nhom, gom: (1) Nhom haplotype khang
bénh cao BF2*D8 (EU581948, 7254315, AB178042,
AB178045); (2) Nhom haplotype khang bénh trung
binh BF2*21 (AY234769), BF2*D12 (EU620715,
AB159071) va BF2*06 (Z54325); (3) Nhom haplotype
man cam BF2*A5 (EU620713, EU755019), BF2*19
(254317, AB178043), BF2*B21 (EU620714) va
BF2*13 (AF013494) (hinh 2).

BF2'DB R(EU581948)
BF2'D8-b.R(AB178045)
BR2'D8-aR(Z4315)
BF2'DB-cR(AB178042)
BR2'B21 S(EUB20714)
BF2*13 S(AF0134%4)

[ BRDI2MGREUST1
BF2'D12-a MbR(AB150
[ BRASSIELTY
BF2*A6-2.S(EUT55019)
BF2106 NoR(Z54325)
T BF2*21 MoR(AY234769)
— BR2*19.5(Z54317)
BF2*19-b.5(AB178043)
T T T T T 1

10 8 6 4 2 0
Nucleotide Substitutions (x100)
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Hinh 2: két qua phdn nhém cdc haplotype lién két véi kha ning khéing
hay man cam véi bénh

Tién hanh phan tich so sanh su twong dong gitra
10 trinh tu haplotype dong hop gen BF2 & ga Mia véi
3 nhom haplotype trén, ching t6i da xac dinh dugc 5
haplotype lién két v6i chirc nang. Cu thé, trong 24 mau
dong hop duge phat hién c6 10 miu mang haplotype
¢6 murc d6 twong dong 96,2-97,6% véi cac haplotype
khang bénh cao BF2*DS8; 4 mau c6 mirc do twong
ddng 92,9-94,8% vai cac haplotype khang bénh trung
binh BF2*D12 va BF2*06; 3 mau tuong dong vai
haplotype man cam BF2*19 ¢ mirc 91,9-93,3%, va
dic biét c6 7 mau mang haplotype dong hop c6 muc do
tuong dong 100% v6i haplotype man cam BF2*A5. Tir
két qua nay, ching t6i tam ky hi¢u nhom ga Mia mang
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haplotype BF2 c6 kha nang khang ching virus HSN1
x4m nhiém 1a BF2*M-R va nhom ga mang haplotype
BF2 mén cam 1a BF2*M-S.

Ap dung vao két qua thi nghiém thyc té, chung toi
nhan thdy trong nhoém ga Mia mang kiéu gen dong hop
khang bénh BF2*M-R, ty 1¢ ga song va chét sau 28
ngay cong cuong doc tuong tng chiém 78,6 va 21,4%,
nguoc lai trong nhom ga Mia mang kiéu gen dong hop
man cam BF2*M-S, ty 1& ga séng va chét sau cong
cuong doc tuong Gmg chiém 20 va 80% (biéu do 2).

BF2*M-5 dénghop chét(n=8) 80,0%

BF2*M-S dénghop sdng (n=2)

BF2*M-R dBng hopchét(n=3)

BF2*M-R dbng hopsdng [n=11) 78,6%

60,00%

20,00%

0,00% 40,00% BOO0%  100,00%

Biéu do 2: s lién két gitta da hinh kiéu gen BF2 déng hop véi kha ning
khang bénh gay ra boi ching virus A/H5N1/NCVD-2693 - nhanh 2.3.2.1 C
(liéu cong 10°TCID,)

Tién hanh phan tich trén s6 ga Mia mang kiéu gen
BF2 di hop tir sng sot sau cong cudng doc, ty 1& ga
c6 kha nang mang haplotype khang BF2*M-R va ga
¢6 kha nang mang haplotype min cam BF2*M-S lan
lwot 14 76,9 va 23,1%. Theo cong bd cua Boonyanuwat
va cs (2006) [14], nhimg ca thé ga mang haplotype
BF2 khang hay man cam déu cho ty 1¢ séng hodc chét
tuong tmg 1a 100%, vi vay két qua trén da dua ra gia
thiét c6 su lién két gen anh huong dén kha ning khang
bénh & ga Mia cho du sy sai khac vé ty 1¢ ga song/
chét & hai nhém mang kiéu gen dong hop BF2*M-R
va BF2*M-S trén 1a c6 y nghia thong ké véi p = 0,004
(kiém dinh Chi-square).

Twong tic giiva cdc gen Mx va BF2 lién két véi
kha nang khdang bénh trén ga Mia

Dé danh gia kha ning lién két giita hai gen Mx va
BF?2 chi phdi tinh khdng hay min cam véi bénh, chiing
t6i tién hanh xéc dinh sb lugng ga mang céc alen Mx/A
va Mx/G trén 24 mau ga Mia mang kiéu gen BF2 dong
hop. Két qua vé sd luong ga sdng va chét sau cong
cudng doc ddi voi timg nhom alen duoc thé hién trong
bang 2.
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Badng 2: 1y 1é ga mang dong thoi cdc kiéu alen gen Mx va BF2 séng va chét
sau cong cuwong doc

Nhom cac alen gen Mx 6 lugng/Ty Téng m %
va B Séngm) % Chétt) %
Mx/A-BF2*M-R 10 833 2 16,7 12 100
Mx/A-BF2*M-§ 2 286 § T4 7 100
Mx/G-BF2*M-R 1 50,0 1 50,0 2 100
Mx/G-BF2*M-§ 0 0 3 100 3 100

Sé liéu & bang 2 cho thiy, nhém ga mang dong thoi
cac alen c6 kha nang khang bénh trong gen Mx va BF2
c6 ty 16 ga séng va chét twong ng cao nhat va thap
nhat so véi ba nhom ga con lai (p = 0,02; Chi-square).
Mic du ty 18 chét & nhom ga nay chiém 16,7%, nhung
mot diéu tha vi 13 toan bo ca thé ga chét nay déu mang
kiéu alen BF2*06 thugc nhom khang trung binh (hinh
2). O nhém ga mang dong thoi cac alen man cam (Mx/
G-BF2*M-8S), ty 1& ga chét 1a 100%, cao hon nhiéu so
v6i ty 18 ga chét mang timg alen khang riéng biét (biéu
dd 1 va 2). Piéu nay cho thay, kha ning 2 alen man
cam trong gen Mx va BF2 di chi phdi lam giam sirc dé
khang ctia ga. So sanh ty 1& ga song va chét & hai nhom
Mx/A-BF2*M-S va Mx/G-BF2*M-R, chung t6i thdy
khong c6 sur khac biét dang ké nao giira cac ty 18 nay
va cho du sb luong mau khong du 16n, nhung co thé
thdy rang c6 mdi lién két giita alen man cam BE2*M-S
v6i alen khang Mx/A dan dén su chét ciia ga (71,4%)
va nguoc lai, mdi lién két gitta alen khang BF2*M-R
v6i alen man cam Mx/G da nang cao kha ning song
sot ctia ga (50,0%) khi ma theo két qua & trén, ty 1¢ ga
mang kiéu gen man cam Mx/GG sdng sot chi chiém
3,1% (biéu do 1).

Tién hanh phan tich trén 52 c4 thé ga song sot sau
cong cuong ddc mang cac alen trong gen Mx va BF2.
Két qua dugce tong hop trong bang 3.

Bang 3: 56 lwong ga mang dong thoi cdc kiéu alen gen Mx va BF2 song sot
sau cong cuwong doc

Alen gen BF2

Alen gen Mx Téng (n)
BF2*M-R BF2*M-S
Mx/A 40 11 51
Mx/G 1 0 1

Bang kiém nghiém Chi-square, ching t6i d xac
dinh sy khac biét vé ty 1& ga sdng giita hai nhom alen
BF2*M-R, BF2*M-S va Mx/A, Mx/G 1a khong c6 y
nghia thong ké voi p = 0,6, c6 nghia la cac alen nay
khong doc 1ap voi nhau. Didu nay mot 1an nita ching
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minh mdi lién két gitra cac alen trong gen Mx va gen
BF2 chi phoi kha nang khang bénh ¢ ga.

Két ludn

Pa hinh kiéu gen Mx va su da dang di truyén céac
haplotype trong gen BF2 da dugc phat hién trén dan ga
Mia, trong d6 alen Mx/A do diém dot bién G20766A
dan dén thay d6i acid amin Ser631Asn trong ving
exon 13 va haplotype BF2*M-R duoc xac dinh lién két
¢6 ¥ nghia v6i kha nang khang cao ddi voi chung virus
A/H5N1/NCVD-2693 - nhanh 2.3.2.1C xam nhiém,
voi lieu cong cuong doc 1a 10*TCID,, Nguoge lai, cac
alen Mx/G va BF2*M-S thé hién tinh man cam véi
chung virus cam nay. Két qua ciing cho thdy vai tro
dong thoi ctia 2 gen Mx va BF2 anh hudng c6 y nghia
dén kha nang khang bénh ¢ ga.
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