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Virus cum A (Influenza A viras) la mpt loai virus dac biet, co miic dp va dieu kien tien hoa nhanh do kha 
nang thay doi he gen tao nen phan type va bien chimg mdi thong qua ca che dot bien "lech khdng nguyen" 
(antigenic drift) hoac/va tai to hp'p "tron khdng nguyen" (antigenic shift). Tron khang nguyen la hien tacmg trao 
doi cac phan doan gen hay con goi la tai to hpp trao doi (reassortment) giiia cac virus thuoc cung mot phan 
type hoac giiia cac phan typs khac nhau, dan den sir hinh thanh mpt loai virus mdi co dac tinh gay benh va 
khang nguyen hoan toan khac co kha nang gay dai dich toan cau. Virus ciim A/HINI - 2009 (A/(HlNl)v; S-
OIV) hien nay la dien hinh cua qua trinh tien hoa dac biet nhu vay giiia cac dong virus cum A. IVIpt loat virus 
cum A gay dai dich trong the ky 20 va virus HlNl hien nay (2009) dugc hinh thanh la he qua cua qua trinh 
tien hoa tai to hpp nhieu dong cua virus cum d dong vat va ngudi. Trong do phai ke den cac ddng/phan type: i) 
HlNl gay dai dich cum Tay Ban Nha (Spanish flu) nam 1918 - 1919; ii) H2N2 gay dai dich cum chau A 
(Asian flu) nam 1957 - 1958; iii) H3N2 gay dai dich cum Hdng Kong (Hong Kong flu) nam 1968 - 1969; va 
iv) HlNl mod hinh thanh, gay dai dich cum hien nay, nam 2009. Dong virus cum A/HINI - 2009 co dac tinh 
di truyen, gay benh va khang nguyen khac han cac dong virus cum A/HINI tniac do, day la virus cua nguoi, 
dugc hinh thanh qua nhieu lop tien hoa tit nhieu nguon gen va dong gen cua virus cum A khac nhau. Day la ket 
qua cua sir tien hoa "lech khdng nguyen" va tai to hgp "iron khdng nguyen" tu nhieu dong virus cua Ign, nguoi 
va chim co xuat xii Bac My va Au - A. Gen polymerase PB2 va PA lay tir nguon gen cum Ign H1N1/H3N2 ma 
truac do tai to hgp tit cum chim/lgn Bac My; gen FBI lay tii ciim A/H3N2 cua nguoi; gen HI, NP va NS thu 
thap tir cum Ign co dien HlNl va cum Ign H3N2; gen Nl, M lay tit ciim Ign H1N1/H3N2 nguon gen Au - A. 
Tat ca cac phan doan gen kien tao virus HlNl - 2009 da co nhiing dot bien lan so voi nguon gen tien nhiem, 
dac biet la gen HA(Hl), c6 sai khac den khoang 28% ve nucleotide va amino acid cua HAi va nhieu vi tri 
glycosyl hoa khac la so voi HA ciia H1N1(1918) va H1N1(2008). Gen NA(N1) ciing co mite dp bien doi tuang 
tu. Viet Nam dang la mgt trong gan 150 quoc gia dang co dai dich HlNl - 2009, lay lan nhieu tinh/thanh va 
con s6 nhilm HlNl - 2009 dang gia tang nhanh chong. Trong bai bao nay chung toi trinh bay nhiing dii lieu 
thong tin ve nguon gen va ca che tien hoa phan tir cua dong/phan type ciim A/HINI - 2009 tra thanh virus cua 
nguoi, cu the ve su xuat hien, luu hanh; dac diem chung ve tien hoa; ca che cua su hinh thanh, qua trinh bien 
doi doc luc va di truyen; mgt so net ve can thiep va phong chong can giai quyet. Su xuat hien va luu hanh cum 
A/HINI - 2009 cua nguai tai Viet Nam tao them mpt doi mat dich te moi tai nuac ta, song song voi cum 
A/H5N1 da va dang hoanh hanh trong nuac nhieu nam qua. ., ... ,, 

Tit khoa: Cum A, ddng gen, dai dich, HlNl 2009, H2N2, H3N2,H5N1, ngudn gen, S-OIV, tiin hoa phdn tu 

Gl6l THIEU SLT X U A T HIEN VA LUtJ H A N H 2009; Neumann et al, 2009) (Hinh 1). Cd le, van 
CUA CUM A/HINI TRONG LICH Sir chuySn hang khong da nhanh chdng dua vims phan 

phoi khap toan cau (Khan et al, 2009). Vims cum 
Tu thang 4/2009 din nay, mpt phan ddng mdi mdi, xuSt hien nam 2009, vdi ten viSt tat la A/HINI 

cua viras cum A/HlNl bung nd d Mexico, nhanh - 2009 hay A/(HlNl)v (variant), hoac con dugc gpi 
chdng lan sang nhiSu nudc Bic My, chau Au va dSn la vims cum A cd ngudn goc tu Ion (swine-origin 
nay, gin 150 qudc gia tren thl gidi, 134.500 ngudi influenza A (HlNl) vims), ky hieu S-OIV, dupc 
nhiim, 816 ngudi chit (din 22/7/2009), trong do cd^ khing dinh mpt each chin chin dd la H lN l cua 
Viet Nam da va dang lira hanh dich cum HlNl mot ngudi va ngudi chinh la vat chu thich hop cho su 
nay (Gallaher, 2009; IT, 2009; Ktmtz-Simon, Madec, tmyen lay true tiep ngudi - ngudi (Naffakh, van der 
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Werf, 2009; Michaelis et al, 2009). Do van tdc, hinh 
thuc lay lan va muc dp gay benh cua viras HlNl -
2009 tren pham vi toan cau, ngay 11 thang 6 nam 
2009, T6 chuc Y tl thl gidi (WHO) da chinh thuc 
thong bao nang len cap dp 6, cap dp cao nhat va 
cong bd dai dich cum A/HINI tren pham vi toan thl 
gidi (WHO, 2009). 

Cum A phan type HlNl (A/HINI) chua ro duac 
hinh thanh tu bao gid, ma chi dugc biet den lan dau 
tien vao nam 1918 trong dai dich cum mang tinh 
khoe liet nhat trong lich su con ggi la cum Tay Ban 
Nha (Spanish flu), bdi quy mo dich benh toan cau 

vdi tren 40 trieu ngudi tu vong (Nelson et al, 2008; 
Vana et al, 2008; Investigation Team, 2009). Sau 
dai dich dd, phan type cum A/HINI tiep hic luu 
hanh trong cgng ddng loai ngudi trong giai do^n 
1918 - 1957, sau do biln mit trong vong 20 nam, rdi 
lai xuit hien hi 1977 cho din nay. Mpt trong nhiing 
cau hdi ve tien hda chua dugc giai dap mpt each tri$t 
de do la, bing each nao vims HlNl dgc luc cao nhat 
trong lich su dugc hinh thanh; va d dau, luc nao, 
viras xuat hien dau tien de roi gay nen vu dich tham 
khoe trong lich su loai ngudi vao nam 1918 - 1919 
(Taubenberger, Morens, 2006). 
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Hinh 1. Ban d6 phan bo dai djch cum A /H IN I - 2009 tren pham vi toan cau cua To chiic Y t l t h l giai (tinh den ngay 
06/7/2009). (Nguin: WHO tai httD://wvw.who.int/csr/don/h1n1 20090706a HOO.png) 

Mac du theo ghi nhan, nhimg nam 1847, 1889 
ciing da cd nhieu vu dich cd bieu hien lam sang va 
quy mo tuong ty nhu dai dich cum, nhimg lieu do cd 
phai la dich ciim tien nhiem ciia dai dich ciim 
A/HlNl - 1918 hay khong? Din nhiing nam 1930, 
khi nhiing chiing vims ciim A thuoc phan type HlNl 
dugc phan lap dau tien d Ign, sau do la d ngudi; va 

bang phuang phap huyet thanh hgc ngudi ta da 
chiing minh chiing cd moi lien quan khang nguyen 
vdi vims ciim gay dai dich nam 1918 (Shope, 1936; 
Zhou et al, 1999). Nhirng nam culi 1990, khi ky 
thuat giai trinh ty dugc iing dung va nhiing chudi 
gen diu tien ciia mgt so chiing vims dai dich ciim cd 
diln HlNl - 1918 da dugc giai ma, dd la nhiing 

134 



Tap chi Cong nghe Sinh hoc 7(2): 133-153, 2009 

chudi gen thupc vl cac chung A/South 
Carolina/1/1918 (HlNl); chung A/Brevig 
Mission/l/1918(HlNl) va chiing A/New 
York/l/1918(HlNl) (Taubenberger et al, 1997; 
2005; Reid et al, 1999; 2000; 2002; 2004a) cho 
phep cd nhiing hilu bilt phan tich lien quan sau xa 
hem giiia cac chung ciia phan type HlNl tien nhiem 
va hau nhiem trong quan the dgng vat va ngudi 
(Fanning et al, 2002; Reid et al, 2003; 
Taubenberger et al, 2000; Vana et al, 2008; 
Zimmer, Burke, 2009). 

Nhiing nghien ciiu tiep tuc sau do cho thay, sau 
nam 1918, vims ciim A/HINI van tiep tuc luu hanh 
trong tu nhien, bat dau phan hda tao thanh cac ddng 
lay nhiem; hoac cd the da phan hda tmdc do, nhimg 
den nhiing nam 1918 - 1950 mdi phat hien thay 
trong quan the gia siic va ngudi (Jordan, 1927; 
Oxford et al, 2002). E)dng HlNl luu hanh trong 
quan the loai Ign, cd the ciing van song hanh trong 
cgng dong loai ngudi, thuc hien qua trinh tai td hgp 
doi gen (antigenic shift) gay nen cac 6 dich hang 
nam cho den nhiing nam 1950. Voi su xuit hien ciia 
viras ciim H2N2 gay dai dich tren ngudi nam 1957 
(con ggi la dai dich "cum chdu A"), mgt hien tugng 
that la ky da xay ra la, nhiing phan ddng tryc tiep cua 
mm tu ddrig A/HINI - 1918 hoan toan biln mit 
khoi cgng dong loai ngudi, nhung "hau due" cua 
chiing van cii con tdn tai trong quan the loai Ign. 
Nam 1977, HlNl cua ngudi lai xuat hien, vdi nhieu 
bang chiing cho rang do cd the la viras HlNl cua 
nhiing nam 1950 lira giii trong phdng thi nghiem bi 
that thoat ra tu nhien, do miic do tuong dong gan 
nhu tuyet doi giira khang nguyen cac chiing sau 1977 
vdi cac chiing HlNl gay benh trade do 20 nam 
(Kendal et al, 1978). Cac ddng vims nay van tiep 
tuc ton tai trong tu nhien, de cung cap ngudn gen da 
ddng kien tao nen cac phan ddng vims ciim A mdi 
(Taubenberger, Morens, 2006; Bahl et al, 2009). 

Nam 2006, hai ddng "hau due" HlNl ciia 
A/HINI - 1918 va hai ddng mdi tai to hgp khac 
nguon la ddng HlNl ciia ngudi va ddng HlNl cua 
Ign (ciim Ign 'co dien"), da tien hanh tai td hgp nhieu 
lan tao nen ddng viras ciim A/H3N2 ciia ngudi 
(Scholtissek et al, 1978; Zhou et al, 1999; Sun et al, 
2009). Cung tii dong H3N2 nay cua ngudi, cung 
gidng nhu su phan hda HlNl trade day, mgt ddng 
thich ling H3N2 cua Ign cung dugc hinh thanh 
(Taubenberger, Morens, 2006; Yu et al, 2007; 2008; 
Sun et al, 2009). Miic dp gay benh ddi voi ngudi cua 
cac phan type mdi nay khong cao, benh xay ra le te, ca 

hai ddng HlNl va H3N2 cua Ign hau nhu khdng gay 
benh ma chi gay nhiem doi vdi ngudi (Olsen, 2002; 
Taubenberger, Morens, 2006). Tit do trd di, ciim 
A/HINI van giii miic do dgc luc gay nhiem va gay 
benh "on hoa " trong quan the Ign va cgng ddng ngudi 
mai cho den thang 4 nam 2009. Voi no luc nghien ciiru 
vaccine cap toe, cuoi thang 5 nam 2009, Vien Tieu 
chuan va BCiem dinh Sinh pham Quoc gia (NIBSC) 
Vuong quoc Anh da tao dugc giong vims vaccine 
chiing NIBRG-121 theo phuong phap di tmyen ngugc, 
liy gen HA(Hl) va NA(N1) tu chiing 
A/Califomia/7/2009(HlNl)v; va ngay 27 thang 5 nam 
2009, To chiic Y te the gidi cong bo va khuyen cao sii 
dung chiing NIBRG-121 de san xuat vaccine cho 
ngudi phong chong dai dich HlNl - 2009 hien nay 
(http://wwvy.who.intycsr/resources/pubhcations/swuief 
lu/2009 05 27IDCDCRG15a.pdf). Cung vdi NIBSC, 
Trang tam Kiem soat va Phdng ngira benh tat Hoa Ky 
(CDC) cung da thanh cong tao giong vaccine HlNl 
ky hieu IDCDC-RG15; va mgt so giong vaccine khac 
CBER-RG2, X-179A, rVR-153 phat triln d cac qudc 
gia khac ciing da dugc WHO khuyen cao sir dung lam 
vaccine 
(http ://vyww. who. int/csr/resources/pubhcations/s winef 
lu/en/). 

DAC DIEM CHUNG VE TIEN HOA PHAN TU" 
CtiA VIRUS CUM A/HINI - 2009 

Tai to hop tao nen virus ciim A/HINI - 2009 tir 
nguon gen da dong 

Ciim ATHINI - 2009 duong nhiem tren ngudi 
hien nay, cd the noi la ket qua cua mgt qua trinh tiln 
hda het siic dac biet de tao nen mgt san phim HlNl 
qua nhieu ldp tien hda tai to hgp da ddng (Shinde et 
al, 2009; Investigation Team, 2009; Gallaher, 2009). 
Giai doan dau va giiia ciia the ky 20, tinh each biet 
dia ly va sy canh tranh loai vat chu, da tao nen thl 
tien hda tach biet cua cac ldp to hgp ngudn gen ciim 
A, hay cdn ggi la be gen (gene pool) theo hai ldp 
phan ddng: lop phan ddng to tien Au - A (Eurasian 
lineages) va lop phan ddng td tien chau My 
(American lineages) (Bahl et al, 2009). Nhiing thap 
ky cuoi the ky 20 dau the ky 21, ngudn gen cd co hgi 
trgn nhap, ma mgt trong nhiing loai vat chu giao lira 
ngudn gen chinh la con ngudi va phuong tien giao 
thong cua con ngudi (Khan et al, 2009; Naffakh, 
van der Werf, 2009). Ciim chim Bic My cd dip tilp 
xiic vdi ciim Ign Au - A; ciim nguoi va cum Ign c6 
dien cd dip trao doi gen ciing nhau de cd ca hgi tai td 
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hgp tao nen cac phan type va biln chung mdi, trong Taubenberger, Morens, 2006; Bahl et al, 2009; 

do diln hinh la HlNI - 2009 (Zhou et al, 1999; Zimmer, Burke, 2009). 
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Tai to hap tao I-
{tam hop tif 3 nguon 

Cumlo'nH1N2/H3N2' 

Cum la'n H1N1/H3N2 
(nguon gen Au - A) 

Cum A/HINI ngiFO'i 
A/California/04/2009(H1N1) 

(tam flop to-3 nguon gen) 

Hinh 2. So dS tien hoa phan tCr tai to hgp trao doi (reassortment) tao nen virus A/H1N1 - 2009 gay dai djch hien nay tCr 
nhieu nguon gen l<hac nhau (thiet l<e lai dya tren tai lieu tham l<hao). 
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Cac budc tiln hda tai td hgp cua viras ciim 
A/HINI - 2009 cd thl dugc mo ta qua 2 giai doan 
tam hop (tai td hgp tir 3 ddng gen) (Hinh 2). Cd the 
tdm luge vin tit nhu sau: Tir 3 dong gen la ciim 
A/H3N2 cua ngudi (human A/H3N2), ciim chim tdn 
tai d Bic My (North American Avian Influenza) va 
cum Ign cd diln A/HINI (classical swine A/HINI) 
CO tai Bac My, mgt phan type trung gian la ciim 
A/H3N2 ciia Ign va mgt ddng gen la ciim Ign H1N2 
Bic My dugc hinh thanh. Day la giai doan tam hop 
thir nhdt tir 3 ngudn gen "noi dia Bdc My" tao nen 
dong viras trang gian H3N2 d Ign (con ggi la ciim 
Ign H3N2) (Nelson et al, 2008; Zimmer, Burke, 
2009). Song song nhu vay, cac phan type trung gian 
khac cua lap phan dong to tien Au - A ciing dugc 
hinh thanh, do la ciim HlNl va H3N2 ciia Ign 
(nguon gen Au - A). Tham gia giai doan tam hgp 
thif hai gom 3 thanh phan: dong viras trang gian 
H3N2 a Ign, ddng gen cum Ign H1N2 Bac My va 
dong gen cum Ign HlNl Au - A. Qua trinh tai td hgp 

diln ra liic nay la tuong doi phiic tap: Tir ddng gen 
H3N2 cua Ign hinh thanh sau qua trinh tam hgp lan 1, 
gen PB2, PBl, PA, NP va NS dugc gdp ciing vdi 
gen HI liy tit ciim Ign H1N2 Bac My va gen Nl va 
M liy tir ciim Ign HlNl cd nguon goc Au - A dl tao 
nen ddng ciim A/HINI ngay nay (Hinh 2) (Shinde et 
al, 2009; Michaelis et al, 2009; Smith et al, 2009). 

Cum A/HINI - 2009 dugc hinh thanh sau hai 
qua trinh tam hgp, do la phan type cua mgt to hap 
cac phan doan gen c6 miic do bien doi khac rat nhieu 
so vai ciim A/HINI von van dang luu hanh d chau 
My trong cac nam trudc do (cho den 2008), dac biet 
ddi vdi cac gen khang nguyen HI va Nl (Gallaher, 
2009; Shinde et al, 2009; Zimmer, Burke, 2009). 
Nguon goc tien hda tai to hgp tao nen cum A/HINI 
ciia ngudi nam 2009 dac tnmg bang su trgn lan hon 
tap cua nhieu dong gen tit ciim chim, ngudi, Ign de 
tao nen cac chung trung gian tai to hgp, cung cap cac 
phan doan gen cho su hinh thanh ciim A/HINI ngay 
nay (Smith et al, 2009) (Bang 1). 

Bang 1. Ly Ijch "trich ngan^' cua 8 phan doan gen cum A/H1N1 (A/California/04/2009(H1N1)). 

Phan doan 
gen 

PB2 

PB1 

*PB1-F2 

PA 

HI 

NP 

Nl 

M 

" M l 

***M2 

NS 

****NS1 

"'•*NS2 

Dd dai 
(bp) 

2280 

2174 

2151 

1701 

1497 

1410 

982 

838 

Nguon goc gen 

tien hoa 

Cum chim Bac My 

Cum H3N2 ngu'ai 

Cum chim Bac My 

Cum Ign CO dien (H1N1) 

Cum Ign CO dien (H1N1) 

Cum chim Au - A 

Cum chim Au - A 

Cum Ign CO dien (H1N1) 

Trung gian tai to hap 

Cum Ion Bac My 
(H1N2/H3N2) . . 

Cum lan Bac My ' •• 
(H1N2/H3N2) . ~ 

. Ciim Ion Bac My 
(H1N2/H3N2) 

Ciim Ign Bac My (H1N2) 

Cum Ion Bac My 
(H1N2/H3N2) 

Cum Ign Au - A (HI N2/H3N2) 

; CumlgnAu-A(H1N2/H3N2) 

Cum lan Bac My 
(H1N2/H3N2) 

Cum A/H1N1 cua ngu-ai 
(vi du dai dien) 

A/Califomia/04/2009(H1 Nl) 

A/California/04/2009(H1 Nl) 

A/California/04/2009(H INI) 

A/California/04/2009(H1N1) ;• 

A/California/04/2009(H1N1) 

A/California/04/2009(H1N1) ''"' 

A/California/04/2009(H1N1) •:! 

A/California/04/2009(H1N1) 

Ghi chu: * PB1-F2 (273 bp): Long vao gen RBI nhu'ng b| gian doan do dot biln; **M1 (759 bp); ***M2 (294 bp): hinh thanh 
do noi gen (splicing) trong phan doan M; ****NS1 (660 bp); *''***NS2(NEP) (366 bp): hinh thanh do noi gen (splicing) trong 
phan doan NS. 
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Lirgc torn licli sv hinh thanh cac dong ciim A 
cung cap nguon gen tien hoa 

Dong virus cum A/HINI gay dai dich 1918 - 1919 
(cum Tay Ban Nha) 

Dai dich dau tien dugc ghi nhan trong lich sir la 
cum Tay Ban Nha do viras thuoc phan type HlNl 
gay nen ma tinh dac hieu ket hgp khang nguyen cua 
ddng viras HlNl - 1918 nay khac hoan toan vdi 
HlNl cua Ign liic do, cho phep nhan xet, ddng cum 
A gay dai dich tren ngudi nay da tien hda va bien doi 
(Shop, 1936). D6i vdi vhus cum A/HINI d Ign, sau 
nay dugc ggi la dong viras "HlNl co dien" cua Ign 
(classical swine HlNl), cho den khi phan lap vao 
nam 1930, cd cac dac tinh sinh hgc khang nguyen va 
phan tit sau han 10 nam tien hda, da khac xa nhieu 
so vai HlNl - 1918 cua Ign nam 1918 va HlNl -
1918 cua ngudi nam 1918 (Kanegae et al, 1994). 

Nhieu nha nghien ciiu cho rang, ddng viras ciim 
HlNl - 1918 bat nguon tit My (viing Kansas) va tran 
sang chau Au (Barry et al, 2008), nhung ciing co 
nghien ciiu cho thay, ddng viras HlNl dau tien nay 
von sinh ra d cac nudc Dai Tay Duang ngay thang 2 
nam 1918 (Simonsen, 2004; Zunmer, Burke, 2009). 
Trudc do, nam 1916 - 1917, ciing da co mgt so 6 
dich ciim xay ra tai cac can cii quan sy cua Phap, c6 
le, day la nguon viras tien nhiem de tien hda phat 
sinh dai dich 1918. Cho dii con tranh cai thdi gian 
nao la chinh xac va a dau phat sinh nguon gen dau 
tien cua viras ciim A/HINI - 1918, nhung thuc te 
hien nhien cho thay dai dich nay khong khdi phat tai 
chau A, mac du sy gdp nhat nguon gen kien tao van 
cdn la van de bi an can lam sang td (Knobler et al, 
2005). 

Dai dich 1918 khdi phat bang mgt dgt dich 
"nhe" vac miia xuan nam 1918 va "nang" din trong 
cac thang cudi 1918 dau 1919. Cung liic, dich phat ra 
a chau Au va Bac My, chu yeu la d My tai cac tmng 
tam huan luyen va ca sd quan su ciia My chuin bi 
dua quan sang chau Au (Reid et al, 2001). Dgt dich 
thii hai tiep noi vao mua thu nam 1918; va trong gin 
2 thang, dich benh da lan toa khap the gidi vdi ty le 
gay chit 5 - 10% (Knobler et al, 2005). Dgt thii hai, 
do chiu anh hudng cua mien dich thu dugc tir dgt 
tmdc nen ty le dugc bao ve la 56 - 89% so vdi 35 -
94% trade do, cdn nhiing dgt tiep theo trong nam 
1919 - 1920 dich benh da khong con manh het nhu 
trade (Barry et al, 2008). Ciing nhu cac dai dich 
ciim ve sau, dich ciim Tay Ban Nha (1918 - 1919) 

ciing bit diu bing gay chit vdi ty le ldn do pha vd 
can bing miln dich bdi ea chi ciia "crm bdo 
cytokine" (cytokine storm), rdi sau do trong cgng 
ddng mat bang miln dich dugc nang dan ya su manh 
liet cua dich benh thuyen giam dan rdi mat han 
(Kobasaefa/., 2007). 

Ve dac dilm di tmyin hgc, ddng ciim A/HINI -
1918 tren ca sd phan tich gen/he gen mdi dugc giai 
ma gan day cho thiy, khac vdi cac chung/ddng ciim 
gay dai dich ve sau nay, cac chiing phat sinh nam 
1918 deu thuc hien qua trinh kien tao he gen bat 
nguon tir ciim chim va chuyen ddi tinh thich iing 
sang ngudi rdi lan trayen gay nhiem true tiep ngudi -
ngudi (Reid, Taubenberger, 1999; Taubenberger et 
al, 2005). He gen ciia HlNl - 1918 chic chin dugc 
liy tir thanh phan gdp nhat phan doan gen cua ciim 
chim chua biet ro ngudn gdc phat sinh 
(Taubenberger, Morens, 2006; Vana, Westover, 
2008). 

Cdc dong virus ciim co dien vd thu'dng true ciia lom 
HlNl, H1N2, H3N1, H3N2 

Sa khai nhat, ciim A gay nhiem tren Ign lan dau 
tien dugc ghi nhan lam sang la vao nam 1918, ciing 
liic vdi dai dich ciim tren ngudi giai doan 1918 -
1919. Mgt dieu can phan biet ro rang la, viras dai 
dich cum HlNl - 1918 hinh thanh tit nguon gen 
vims ciim chim ma khdng phai phat sinh tit nguon 
gen duang nhiem liic do dang cd tren Ign (CIDRAP, 
2009). Chiing ciim Ign HlNl dau tien dugc phan lap 
vao nam 1930 d My, tit do ciim Ign HlNl hiu nhu 
thudng true trong quan the Ign a mgi thdi gian cho 
din nay (Kanegae et al, 1994; Olsen, 2002), trd 
thanh ddng vims ciim Ign co dien (classical swine 
strain/lineage). Ddng vims cum Ign el diln HlNl 
dugc phat hien ton tai gay benh dudng ho hip d 
nhilu nudc tren thl gidi (Liu et al, 2009a). Ben canh 
do, cdn cd mgt sd phan type khac tao nen cac ddng 
gay nhilm ciim A tren Ign, bao gdm H1N2, H3N1 va 
H3N2, lam phirc tap hda cac dong viras ciim A gay 
nhiem va gay benh cd ngudn gen tang trii trong Ign 
(Saito et al, 2008; Chutinimitkul et al, 2008; 
Moreno et al, 2009), tao dilu kien cho sy trao ddi 
cheo hinh thanh phan type hoac cac chiing mdi co 
dgc luc cao han (Yu et al, 2007; 2008; Sun et al, 
2009). 

Ciim Ign (swine influenza) dugc hilu theo nghia 
dich tl hgc la dich ciim gay ra do cap chung vims 
ciim A thong thudng thich iing va tdn tai thudng 

138 



Tap chi Cong nghe Sinh hoc 7(2): 133-153, 2009 

xuyen trong vat chii la Ign. Nhu da ndi, chiing noi 
trgi gay dich ciim d Ign la thuoc phan type HlNl, 
mgt ddng viras ciim A tilp tuc tin tai cd thdi gian 
xuat xii tir nhung nam 1918, nhung cac chiing thuoc 
cac phan type khae la H1N2, H3N1 va H3N2 ciing 
gay benh vdi trieu chiing benh tich tuong ty va ciing 
dugc phan lap thudng xuyen tir Ign (Taubenberger, 
Morens, 2006; Kothalawala et al, 2006; Ducatez et 
al, 2008; Michaelis et al, 2009). 

Cum Ign xay ra thudng xuyen d Ign tai nhieu 
nudc tren the gidi vai ty le nhiem cao va ty le chet 
thap (1 - 4%), trong do co cac tieu bang mien Tmng 
nudc My, Mexico, Canada, Nam My, chau Au (gdm 
Vuang quoc Anh, Thuy Dien, Italy), Kenya, Trung 
Quoc, Dai Loan, Nhat Ban, Han Quoc, Thai Lan va 
mgt s6 nudc khac (Olsen, 2002; Yu et al, 2007; 
2008; Chutinimitkul et al, 2008; Kuntz-Simon, 
Madec, 2009). Lgn, mgt vat chii cd vai trd thiet yeu 
trong vdng tien hda cua ciim A thich iing gay benh 
tren va cua ngudi, cd the bi gay nhiem bai mgt loat 
cac phan type cum A dich ciim miia vu (seasonal 
influenza A virases) cua lgn, chim, ngudi; trong do 
dong H3N2 von sa hiiu ciia ngudi ciing tin tai 
thudng xuyen d lgn tao nen mgt the tai to hgp trgn 
gen hinh thanh cac chiing mai (Kothalawala et al, 
2006; Sun et al, 2009). Ddng H3N2 gay dai dich d 
ngudi nhiing nam 1968 (con ggi la dich ciim Hong 
Kong) dugc coi la phat sinh ti: lgn, sau khi giet chet 
gan 1 trieu ngudi, lai "on hoa" trd lai va la viras ciim 
mua vu thudng xuyen cd mat d cgng dong ngudi va 
quan the lgn (Yu et al, 2001; 2008), bat buoc mgt so 
nudc phai ap dung chuang trinh vaccine theo miia 
cho lgn va cho ngudi (Baras et al, 2008). Cac vu 
dich noi trgi do cum lgn gay ra d ngudi dugc ghi 
nhan nam 1976 va vaccine ciim lgn sir dung cho 
ngudi dugc tien hanh d My cho gan 40 trieu ngudi, 
da day lui viras gay benh tren ngudi, mac dii cd hien 
tugng phan iing vaccine tao nen hgi chiing Guillain-
Barre (Sencer, Millar, 2006). 

Co the tdm luge, cac giai doan va qua trinh hinh 
thanh cac chiing/ddng/phan type ciim lgn nhu sau: 

- Tir 1930 den 1998, ciim lgn vung Bic My chu 
yeu do phan ddng cum lgn co dien A/HINI gay ra. 

- Tit 1998, ddng vmis ciim A/H3N2 vai su tai td 
hgp cac phan doan gen tir cac nguon gen ciim A d 
ngudi, lgn, chim (qua trinh tam hgp, triple 
reassortment) trd nen ndi trgi gay benh d lgn vitng 
Bic My, song hanh ciing ddng viras cum lgn c6 diln 
HlNl. 

- Ciing trong giai doan nay, cac chung viras 
thuoc ddng mdi H1N2, ket qua ciia tai to hgp trao 
ddi cheo giua ddng trang gian H3N2 tam hgp tmdc 
do vdi ddng viras ciim lgn cd dien HlNl, cung dugc 
phan lap tai My. 

- Ddng phan hda khac la H3N1 ciing dugc phan 
lap tren lgn a My trong 10 nam gan day, cd the la ket 
qua tai to hgp ciia H3N2 ciia ga tay vdi HlNl tren 
ngudi (loai co dien, trade 2009) va cac viras ciim A 
duang nhiem trong quan the lgn, trd nen mgt ddng 
moi gop tay cho tien hoa tai to hgp trao ddi gen hinh 
thanh ciim A/HINI - 2009 (Lekcharoensuk et al, 
2006; Michaehs etal, 2009; Peiris etal, 2009). 

- Dong viras mdi HlNl - 2009 dugc phat hien 
tren nguai tir thing 4 nam 2009. Ngay 02/5/2009, Ca 
quan giam sat thuc pham Canada (CFIA, Canadian 
Food Inspection Agency) thong bao tim thay viras 
mdi HlNl - 2009 tren dan lgn d Alberta (CFL\, 
2009), vi du do la chiing Ayswine/Alberta/OTH-33-
24/2009(HlNl) (s6 dang Iq̂ : GQ369425). Moi diu, 
CFIA nghl rang lgn bi nhiem do tiep xuc vdi ngudi 
nuoi mang viras HlNl - 2009, nhung sau do loai 
viras mai nay duge xac dinh la viras HlNl - 2009 
cua lgn, nguon lay chua dugc ro. Giiia thang 6/2009, 
tuong ty, loai vims mdi HlNl - 2009 ciia lgn ciing 
gay ra 6 dich tai mgt trang trai d Argentina theo 
thong bao ciia To chiic Thii y the giai (OIE) vdi 30% 
cd trieu chiing lam sang, khong co ty le chit (OIE, 
2009). Cac chiing ciim A/HINI - 2009 tren lgn cd 
thanh phan gen HA(Hl) va NA(N1) ding nhit tdi 99 
- 100% vdi ciim A/HINI - 2009 cua ngudi. 

Sy phiic tap ciia qua trinh tien hoa phan dong 
ciim A a lgn, cgng them mgt dieu kien sinh hgc la 
lgn la loai vat chu thich iing chuyen doi cau triic cua 
vims ciim A len ngudi, ciing nhu day la loai vat qua 
gan vdi cgng dong ngudi trong moi quan he lay 
nhiem, da tao lgi the het sue thuan lgi cho viec hinh 
thanh cac ddng mdi gay dai dich ciia vims ciim A. 

Cdc dong virus ciim gay dai dich d nguoi H2N2 
(ciim chau A) vd H3N2 (cdm Hong Kong) 

Ca hai ddng viras ciim A H2N2 va H3N2 nay 
deu xuat phat tai chau A, gay dai dich each nhau 
khoang tren dual 10 nam, trong giai doan 1957 -
1958 va 1968-1969. 

Dai dich ciim chau A (Asian flu) do ddng viras 
ciim A phan type H2N2 gay ra, dugc sinh ra ngi tai 
tai Tmng Quoc vao khoang thdi gian diu nam 1957 
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(Scholtissek et al, 1978; Lindstrom et al, 2004). 
Vims H2N2 dugc phan lap tai Singapore thang 
2/1957 va Hdng Kong thang 4/1957, nhung dai dich 
H2N2 lai xuit hien d Trung Quoc, Hong Kdng, tran 
xudng phuang Nam vao miia he 1957, sang My 
thang 6/1957, gay chet khoang 1 trieu ngudi trong 
cac nam 1957 - 1958 (Glezen, 1996). Ddng viras 
ciim A/H2N2 - 1957, tilp nhan 3 phan doan gen cd 
nguon goc thiiy cam, tit vit hoang da va 5 phan doan 
gen khac tir chung viras ciim A dang lira hanh tren 
ngudi liic do, trong do gen HA(H2) dugc thu nhan tir 
vit (Schafer et al, 1993; Scholtissek et al, 1978; 
Lindstrom et al, 2004). ̂  

Sau do 10 nam, dai dich ciim Hong Kong xuat 
hien vdi mgt ddng viras cum A mdi gay benh, do la 
H3N2. Ddng viras gay dai dich nay thu nhan 2 phan 
doan gen mdi, thong qua tai to hgp trao doi gen 
(reassortment) tit nguon tang trii vit trdi va giii lai 6 
phan doan gen co nguon goc tir viras ciim ngudi von 
lira hanh liic do. So ngudi chet do H3N2 trong dai 
dich nay khong nhieu, mgt phan do nguyen nhan la, 
tuy gen HA cd thay doi tir H2 sang H3 (theo ca che 
trgn gen tai to hgp), nhung gen N2 van giii nguyen 
ven. Tuy N2 khong phai la mgt khang nguyen gay 
mien dich bao ve hoan toan khi vims xam nhap, 
nhung khang the do N2 sinh ra ciing gdp phan trung 
hda viras sau nhiem va do vay, lam bien doi miic do 
ac liet cua dich ciim (Glezen, 1996; Scholtissek et al, 
1978; Lindstrom et al, 2004). Mgt ly do khac, la 
trade do trong lich sit, phan doan gen H3 da cd ton tai 
nen it nhieu ciing cd tao nen mat bang mien dich d 
mgt so ngudi ldn tuoi, lam kim ham dang ke miie do 
va toe do lay trayen cua vims H3N2 trong dai dich 
nhiing nam 1968 -1969 (Simonsen et al, 2005). Ciing 
CO the, do ap luc nhu vay, nen viras H3N2 tuy "dc 
lief luc khdi dau dai dich, nhung khong lau va trd 
nen "on hda" tdn tai cimg con ngudi de thinh thoang 
gay "cum miia vu", dac biet d cac nudc Bac My ti: do 
cho den nay (Baras et at, 2008). Tuy nhien, dieu dang 
lo ngai la sy luu giii thudng xuyen ciia mgt nguon gen 
ciim A trong quan the ngudi, se tao dieu kien tai td 
hgp sinh ra nhiing chiing viras mdi; va chinh xac dieu 
do da xay ra vdi ddng HlNl - 2009 duang dai cd su 
gdp phan dac lye eua dong gen H3N2 ciia ngudi nay 
(Michaelis et al, 2009; Neumann et al, 2009; Smith 
et al, 2009; Zimmer, Burke, 2009). Ciing giong nhu 
sy song hanh ton tai ciia HlNl, cac ddng H3N2 ciia 
ngudi va H3N2 cua lgn ciing dong thdi luu hanh trong 
cgng dong loai ngudi va quan the loai lgn ti: dd cho 
din nay (Yu et al, 2008; Chutinimitkul et al, 2008; 

Sun et al, 2009). 

CO CHE CUA QUA TRINH BIEN DOI DI 
TRUYEN TAO NEN VIRUS CUM A/HINI - 2009 
CUANGU6I 

Bien d6i ylu t6 doc lire gSy nhiem giira cac loai 

Viras ciim A da dugc phan lap tir nhieu loai 
dgng vat, gia siic, gia cam, thuy cam, chim di cu va 
dgng vat hoang da, chinh chiing la ngudn tang try 
ngudn gen cho qua trinh tai to hgp kien tao cac bien 
chiing gay nen tat ca dich ciim A tren the gidi (Bahl 
et al, 2009). Dgng vat va ngudi ciing chinh la tap 
hgp vat ehii luu trii nguon gen lay nhiem giiia cac 
loai vdi nhau, kl ca nguon gen tao nen viras ciim d 
ngudi (Horimoto, Kawaoka, 2001). Chi phoi qua 
trinh lay nhiem giiia cac loai la quy luat "rdo cdn 
lodi sinh hoc" (species-barrier), ma theo do, viras 
ciia loai nay khong hoac khd gay nhiem doi vai vat 
chii thuoc loai khac. Doi vdi ciim A, han che thich 
ung vat chii vin tuan thu theo ca che ndi tren, tuy 
nhien c6 phan long leo ban, do cac phan doan cua he 
gen viras cum A cd the dugc vay mugn giiia cac 
phan type cua viras d cac loai khac nhau mgt each de 
dang (Horimoto, Kawaoka, 2001; Bahl et al, 2009). 
Viras ciim A ciia loai chim thudng nhan len rat kem 
d ngudi (Beare, Webster, 1991), cdn vims ciim d 
ngudi lai khong hoan toan thich iing nhan len a thiiy 
cim (Vines et al, 1998; Ito et al, 2000). 

Mgt dieu het sire dang quan tam la d chd, hau nhu 
tit ca cac bien chiing tai td hgp ciia vims cum A deu 
chgn lgn (Sus scrofa) lam vat chii thich iing trang gian 
trong qua trinh bien doi hoac/va chuyin ddi ca che 
thich img vat chii cam nhiem ciia minh (Horimoto, 
Kawaoka, 2001). Khong giong nhu loai lgn cd vai tro 
tang trii, lira giii va cung iing nguon lay, cac loai viras 
cum A d loai ngya (Equus caballus) chua thay cd 
bang chiing xac thye trayen lay true tiep sang nguai 
(Medeiros et al, 2004). Ro rang, loai chim va loai lgn 
van la eac loai tiep tay dae lye cho viec chuyen doi 
mgt bien chiing vims eiim A tit cho "thich img cdm 
nhiim vd gdy nhiem" tra thanh chung (hoac phan 
type) vims "cua" ngudi va "gdy benh" tren ngudi 
(Homo sapiens). Qua trinh nay, ddi vdi nhilu loai 
viras khac gay benh cua ngudi phai mit hang 
tram/nghin nam, nhung ddi vdi ciim A, cd thl chi 
dugc thye hien trong vong vai chuc nam (Zhou et al, 
1999; Olsen, 2002; Xu et al, 2004). Viras ciim 
A/HINI - 2009 cua ngudi xuit hien nam 2009 hien 
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dang gay dich tai 150 qudc gia tren thl gidi, trong do 
cd Viet Nam, la mgt minh chiing het siic xac thye ciia 
qua trinh tien hda dd (Shinde et al, 2009; Liu et al, 
2009b; Kuntz-Simon, Madec, 2009). 

Vay, ca che chuyin ddi ylu tl dgc luc trong qua 
trinh tien hoa tao nen biln chiing mdi hoac phan type 
mdi cd dgc lyc dac hieu theo loai nhu the nao? 

Dac hieu loai vat chu (host specificity), khac vdi 
thich ling vat chii (host adaptivity) la d cho thich iing 
vat chii chi giiip viras thich umg gay nhiem mgt thdi 
gian ma khong coi vat chu do la nguon mdi gidi 

trayin lay tryc tiep; cdn dac hieii loai vat chii la mgt 
loai hinh tuong tac giiia viras cam nhiem va te 
bao/ca thl thich img hinh thanh do tien hda, ma d do, 
viras thuc hien dugc mgt each hoan toan qua trinh 
gay nhiem va tmyen lay true tiep giiia ca the nay vdi 
ca the khac (Manmbia, Lazaro, 2006). Doi vdi ciim 
A va cum A/HINI, yeu td dgc luc quyet dinh rat ldn 
qua trinh xam nhiem la moi lien ket va miic do tuang 
tac bieu hien giiia protein hemagglutinin (HA) be 
mat cua viras vdi thy the te bao cam nhiem ciia vat 
chu cd cau triic ti: sialic acid (SA) (Kumlin et al, 
2008; Qi et al, 2009) (Hinh 3). 

H OH H 
I i I 

HO C — C C 

-OOC 

H N -
I 
c = o Neuraminidase 

t , ^ -TyrtSS 

GIIJ190 / . y O 

Hinh 3. Thu the t l bao va lien kit sialic acid cua thu the vai hemagglutinin. A. Phan tii thu the b l mat cam goc vao mang t l 
bao va sialic acid du'gc gan vao cuoi ciJa chuSi polypeptide thu thl ; sialic acid lien kit vai galactose tao nen goc quay a2,3 
hoac a2,6 tiep nhan HA (hemagglutinin), ma a giOa la diem cat cua enzyme neuraminidase (NA). B. Mo hinh lien ket 
hemagglutinin vai sialic acid; cac amino acid 224-228 va 135-138 cua phan tCr HA tao nen "h6c torn" lien kit vai sialic acid 
(Nguon: Expert Reviews in Molecular Medicine (2001): http://www-ermm.cbcu.cam.ac.uk). , , 

Cac loai sialic acid, trong ty nhien, phan ldn d 
dang polysialic acid (polymer) lien quan den thu the 
te bao, la nhiing' dan chat cd nguon goc ti: 
neuraminic acid da dugc N-acylate hda (acetylation) 
tai vi tri cua amino acid Asparagine (N) (Suzuki et 
al, 2000). Hai phan tit ca ban cd vai trd quan trgng 
cua thu the te bao la V-acetylneuraminic acid 
(Neu5Ac) ket qua ciia qua trinh acetyl hda va N-
glycolylneuraminic acid (Neu5Gc), san pham ciia 
qua trinh glycolyl hoa (Schauer et al, 1995). Ban 
chat va cau tnic ciia sialic acid bieu hien tren be mat 
te bao dgng vat quyet dinh dac tinh gidi ban vat chu 
ciia sy cam nhiem ngoai lai (host restriction) hay ndi 
each khac do chinh la yeu to ca ban ciia quy luat 
"rdo cdn lodi sinh hoc" (Qi et al, 2009). C) ngudi, te 
bao bieu mo dudng ho hap viing khi quan chu ylu co 
ciu true thu the be mat thuoc chudi lien kit 
NeuAca2,6Gal vai galactose hay ggi tit la lien kit 

gdc quay a2,6 (Couceiro et al, 1993) va chi cd viras 
cum ciia ngudi cd protein HA nhan biet va lien kit 
(Stevens et al, 2005). O loai chim va loai ngua, te 
bao bieu mo ho hap va bieu mo tieu hda cua ca the, 
nai vims xam nhap va nhan len, cd thu the be mat tl 
bao cau tnic tir NeuGca2,3Gal hay ggi tat la lien ket 
gde quay a2,3 (Ito et al, 2000). Do vay, viras ciim A 
cua gia cam va ngya ehi cd kha nang nhan bilt va 
lien ket vdi sialic acid noi galactose vdi gdc quay 
a2,3 d ca hai dang acylate hda, NeuSAc va glycolyl 
hda, Neu5Gc (Vines et al, 1998; Suzuki et al, 2000; 
Ito et al, 2000). 

Vims ciim A/HINI - 2009 da biln ddi cae vi tri 
d chudi polypeptide HA(Hl) khong cdn gidi ban 
nhan biet sialic acid d gdc quay a2,3 ma hoan toan 
chi nhan bilt sialic acid d gdc quay a2,6 a thu thl tl 
bao cam nhilm cua ngudi (Qi et al, 2009). Do vay, 
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ngudi - ngudi la ehuoi xich vat chu hoan toan phii 
hgp cua ciim A/HINI - 2009. 

Biln ddi gen thanh phan cua he gen cum A/HINI 
- 2009 

Bac diem Men ddi eda gen hemagglutinin 
(HA(Hl)) 

Phan doan gen quan trgng nhat trong 8 phan 
doan gen eau tnic he gen ciia mgt vims ciim A la 
HA (hemagglutinin), mgt protein vo, mang tinh 
khang nguyen va do tham gia va tac dgng vao qua 
trinh xam nhiem eua virus, nen HA cdn dugc coi 
la protein dgc luc ciia virus (Kanegae et al, 1994; 
Gallaher et al, 2009). HA mang dac tinh ket hgp 
thy the vai sialic acid cd tren be mat te bao nhiem 
trong qua trinh gay nhiem va dac tinh gay ngung 
ket khi tiep xiic vai be mat hong cau ga va ngya, 
do vay, HA de dang sit dung trong chan doan sy 
cd mat cua virus (Stevens et al, 2005; Kalbfuss et 
al, 2008; Qi et al, 2009). Dilm nho ra a dinh ciia 
protein HA tao nen mgt "hoc lom" de lien ket vdi 
thu the carbon hydrate qua cau noi sialic acid ciia 
te bao, va day la vai tro thiet yeu, do vay, trong 
nguyen ly tao vaccine can bao dam cd khang the 
sinh ra tmng hda dugc hemagglutinin. Miic do 
sinh ra ciia khang the va kha nang tmng hoa khang 
nguyen be mat HA ciia vims cum A dugc lugng 
hda bang phuang phap chuan do (titration) thong 
qua phan iing ngan trd hong cau (Kalbfuss et al, 
2008). Ve dac tinh khang nguyen - mien dich 
tuang quan vdi dgc lyc virus, tren phan tir protein 
HA CO nhieu vi tri quyet dinh khang nguyen 
(epitope) va vi tri bam dinh thu the (receptor -
binding site), ma a do, neu cd dot bien (thay doi 
amino acid) hoac/va gan ket carbon hydrate, thi rat 
cd the, tinh khang nguyen va dgc lyc bi thay doi 
tuy theo miic do khac nhau (Schwarzer et al, 
2009). 

Hinh 4 trinh bay so sanh doi chieu trinh ty 
amino acid protein hemagglutinin (HA(Hl)) ciia 
viras ciim A/HINI phan lap tren ngudi, bao gdm 
HlNl - 2009 (vims dai dich ciim 2009, mgt ehung 
chau My va mgt chiing chau Au), viras HlNl -
1918 va HlNl - 2008. Hai chiing viras HlNl moi 
phat sinh dai dien cho dai dich ciim nam 2009 la 
A/New York/18/2009(H1N1), phan lap tai My (sd 
dang ky: FJ984355) va A/Paris/2591/2009(H1N1), 
phan lap tai Phap (sl dang ky: GQ249333) dugc 
sir dung song ddi, giiia chiing chi cd sai khac 

amino acid tai vi tri 221 (T221S) va 240 (D240E), 
chiing td HlNl - 2009 gay dai dich toan ciu cd 
miic do tuang ding rit cao. Mgt chiing viras 
HlNl gay dai dich nam 1918 la A/South 
Carolina/1/18 (HlNl) (s6 dang ky: AFl 17241); va 
mgt chiing viras HlNl phan lap d ngudi nam 
2008 la A/DistColumbia/WRAMC-
1154048/2008(H1N1) tai My (sl dang ky: 
CY038770) dugc dua vao so sanh vdi muc dich 
xac dinh miic do khong tuang dong giiia chiing 
gay dai dich hien tai (2009) vdi chimg HlNl gay 
dai dich eo dien nam 1918 va vai ehiing HlNl -
2008 trade khi dai dich phat sinh (Hinh 4). Sai 
khac amino acid khi so sanh song doi dugc danh 
diu (X); dot bien mat mgt amino acid a mgt so 
chiing dugc bieu hien bang dau (-); amino acid 
arginine (§) eua diem cat protease, giiia HAi va 
HA2, ciing nhu amino acid glutamic acid ( ^ thilt 
ylu cho lien kit vdi sialic acid dugc danh dau nhu 
chi dan. Cac amino acid tham gia vao 5 viing 
epitope khang nguyen ciing dugc danh dau chi dan 
bing khung ten la \yi tri A-E\ va eac vi tri glycosyl 
hda gom 3 amino acid (N-X-S/T) duge xac dinh 
de so sanh giiia cac chiing. 

Gen HA(Hl) ed do dai 1701 bp d tat ca cac 
chiing gay dai dich 1918 va 2009; nhung d mgt so 
chiing HlNl - 2008 gen nay chi cd kieh thuoc 1698 
bp. Vi tri cat cua protease d giQa HAj va HA2 chi 
cd mgt amino acid kiem la arginine (R), amino acid 
chiu trach nhiem chinh trong lien ket vdi sialic acid 
la glutamic acid (E) van bao ton trong tat ca cac 
chiing. Ket qua so sanh trinh tu amino acid cac 
chung HlNl - 2009 vdi HlNl - 2008 cho thiy, 166 
tren 566 amino acid cd sai khac trong toan bg chudi 
polypeptide HI, ehilm ty le 18,73%); nlu chi so 
sanh 343 amino acid cua HAi thi cd din 93 amino 
acid sai khac, ehilm ty le 27,4%, cdn trong chudi 
HA2, chi ed 5,4%) (12/223 amino acid) khdng tuang 
ding (Hinh 4). 

Nam vi tri khang nguyen tai HAi trong HlNl -
2009 diu bi dot biln so vdi ehung HlNl - 2008 
(WRAMC-2008); trong HlNl - 2008 (WRAMC-
2008) va trong A/HINI - 2009 diu cd 7 vi tri 
glycosyl hda; trong do 6 vi tri gilng nhau, 1 vi tri 
khae nhau do la vj tri s6 IVa va IVb (Hinh 4). Tai vi 
tri rVa, trong A/HINI - 2008 vi tri nay bi glycosyl 
hda (cac amino acid: NHT) cdn a cac chiing cdn 
nguyen ven. Tai vi tri IVb, chiing HlNl - 1918 va 
HlNl - 2008 khong bi glycosyl hoa (cae amino acid: 
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