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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 
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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 
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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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NTK va DAK) nhung trong A/HINI - 2009, tat ca 
cac chiing diu cd cac amino acid NTT glycosyl hda, 

day ciing la vitri quylt dinh tinh khang nguyen (vi 
tri C) (Gallaher, 2009). 

NY18-2009 
P2591-2009 

WRflMC-2008 

NY18-2009 
P2591-2009 

WRAMC-2008 

NY18-2009 
P2591-2009 

WRAMC-2008 

NY18-2009 
Parls2591-

WRAMC-2008 

NY18-2009 
Paris2591-

WRAMC-2008 

I II 
* 20 * 40 ' S O * 80 * 

MEARLLVLLCAF-AATNADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCKLKGIAPLQLGKCNIAGWLLGNPECDLLLTASSWSY 
X X X XX XX X X X X X X 

MKAILWLLYTF-ATANADTLCIGYHAHMSTDTVDTVLEKHVTVTHSVHLLEDKHNGKLCKLRGVAPLHLGKCHIAGWILGMPECESLSTASSWSY 
MKAILWLLYTF-ATAHADTLCIGYHANMSTDTVDTVLEKMVTVTHSVNLLEDKHNGKLCKLRGVAPLHLGKCNIAGWILGNPECESLSTASSWSY 

X X X X X X X X X X X X X X X XXXX 
MKVKLLVLLCTFTAT-YADTICIGYHANNSTDTVDTVLEKMVTVTHSVNLLENSHNGKLCLLKGIAPLQLGNCSVAGWILGNPECELLISKESWSY 

t r i ej \v± trl 

100 III * 120 * 140 IVa * 160 * 180 
IVETSNSEHGTCYPGDFIDYEELREQLSSVSSFEKFEIFPKTSSWPHHETBKGVTAACSYAGASSFYRHLLWLTKKGSSYPKLSKSYVMHKG; 

X X X XXX XX X X X X X X X 
IVETSSSDHGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNHDS|KGVTAACPHAGAKSFYKNLIWI:,VKKGNSYPKLSKSYINDKGI 
IVETSSSDHGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWPNHDS|KGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGI 

XXXXX X X X XXXX X X X X XX X XX XXX X XX 
IVEKPNPENGICYPGHFADYEELREQLSSVSSFERFEIFPKESSWPMHTVGTGVSASCSHHGESSFYRNLLWLTGKMGLYPNLSKSYANNKEL 

|vi tii g| t r i t ( 

2 0 0 * 2 2 0 * 2 4 0 * 2 6 0 * 2 8 0 
VLWGVHHPPTGTDQQSLYQNADAYVSVGSSKYNRRFTPEIAARPKVRDQAGRMNYYWTLLEPGDTITFEATGNLIAPWYAFALNRGSGSGIITSDA 

X XX X X XXX X X X X XX XX XX XX X 
VLWGIHHPSTSADQQSLYQNADAYVFVG|SRYSKKFKPEIAIRPKVRiQEGRMNYYWTLVEPGDKITFEATGNLWPRYAFAMERNAGSGIIISDT 
VLWGIHHPSTSADQQSLYQNADAYVFVGlSRYSKKFKPEIAIRPKVRgQEGRMNYYWTLVEPGDKITFEATGNLWPRYAFAMERNAGSGIIISDT 

X XXX XX XXXX X X I X X X X I X X X X XX XX XX X X 
VLWGVHHPPNIGDQKALYHTEHAYVSWgSHYSRKFTPEIAKRPKVRgQEGRIMYYWTLLEPGDTIIFEAHGNLIAPRYAFALSRGFGSGIINSMA 

ST^3 tL_e£iJ HA,_HA2 
* IVb 300 V * 320 * 3̂ 0 • *^ 360 * 380 
PVHDCNTKCQTPHGAINSSLPFQNIHPVTIGECPKYVRSTKLRMATGLRNIPSIQSGGLFGAIAGFIEGGWTGMIDGWYGYHHQNEQGSGYAADQK 

X X X XX X X X X X 
PVHDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNVPSIQSHGLFGAIAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADLK 
PVHDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNVPSIQSGGLFGAIAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADLK 

XXX XXX X X X X X X X X X X X 
PMDKCDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSHGLFGAIAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADQK 

\vi trC^ 

* 4 0 0 * 4 2 0 * 4 4 0 * 4 6 0 * 4 8 0 
STQNAIDGITNKVNSVIEKMNTOFTAVGKEFNNLERRIENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVRNLYEKVKSQLKNNAKEIGN 

X X 
STQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKRIENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSTJVKNLYEKVRSQLKNNAKEIGN 
STQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKRIENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKEIGN 

XX X X 
STQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKKVDDGFIDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGN 

95 
95 

287 
287 

383 
383 

479 
479 

NY18-2009 
Paris2591-

WRAMC-2008 

VI Vll * 520 * 540 
GCFEFYHKCDDACMESVRNGTYDYPKYSEESKLNREEIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFWMCSHGSLQCRICI* 

XX X X XXX 
GCFEFYHKCDNTCMESVKMGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLWSLGAISFWMCSNGSLQCRICI* 
GCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLWSLGAISFWMCSNGSLQCRICI* 

XXX X XXX 
GCFEFYHKCHDECMESVKMGTYDYPKYSEESKLHREKIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFWMCSMGSLQCRICI* 

566 
566 

Hinh 4. So sanh doi chilu trinh tg amino acid protein hemagglutinin (HA(H1)) cua virus cum A/HINI nam 2009 (virus dai 
djch cum 2009) va nam 2008 phan lap tren ngu'di. Ghi chu: Gen HI cua cac chung so sanh bao gom: hai chung virus H1N1 
mai phat sinh dai dien dai djch cum nam 2009 la A/New York/18/2009(HINI), phan lap tai My (so dang ky: FJ984355) va 
A/Paris/2591/2069(H1N1), phan lap tai Phap (so dang ky: GQ249333); mpt chung virus H1N1 gay dai djch nam 1918 la 
A/South Carolina/1/18(H1N1) (so dang ky: AF117241); va mpt chung virus H1N1 cu a ngu'ai nam 2008 la 
A/DistColumbia/WRAMC-1_154048/2008(H1N1) phan lap tai My (so dang ky: CY038770). Hai chiing H1N1 - 2009 cua My 
(chau My) va Phap (chau Au) chi sai khac amino acid tai v| tri 221 (T221S) va 240 (D240E) du'gc sir dung song doi de so 
sanh vai chung H1N1 -̂ 1918 (ky hieu: SC-1-1918) va H1N1-2008 (ky hieu: WRAMC-2008). Sai khac amino acid khi so sanh 
song doi du'gc danh dau (X); dot biln mit mpt amino acid a v| tri 13 va 147 du'gc bilu hien bang dau (-). Amino acid 
arginine (@) cua diem cat protease danh dau bang mui ten dCmg, giua HAi va HA2, cung nhu- amino acid Glutamic acid (|||) 
thilt ylu cho lien kit vai sialic acid du'gc boi dani va dong khung. Cac amino acid tham gia vao 5 vCing epitope khang 
nguyen dugc danh dau chi din bang khung ten la |W tri A-^. Cac vi tri glycosyl hoa gom 3 amino acid (N-X-S/T) dugc boi 
dam, danh so La ma ben tren va gach ben dual. 

So sanh HlNl - 2009 vdi HlNl - 1918 cho thiy, 
69/566 (12,19%.) sai khac a toan bg HI; 58/343 

(16,9%) d HA,; va 11/223 (4,93%) d HA2. HlNl -
1918 chi c6 6 vi tri glycosyl hda; cu thl vi tri IVa va 
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IVb a HlNl - 1918 khdng bi glycosyl hda (cac 
amino acid: NHE va NTK), trong khi do d tit ea cac 
chiing HlNl - 2009 gay dai dich vi tri nay dugc 
glycosyl hda mgt each hoan toan (eac amino acid: 
NTT) (Hinh 4). 

Viras ciim A/HINI - 2009 ciia ngudi thu nhan 
gen HA(Hl) tit ddng gen HlNl ciim lgn cl diln ed 
nguin gdc Bic My, trong do gen HI bat dau hinh 
thanh tit 2002 - 2003, tit do dlii nay gen HI a HlNl 
- 2009 gay dai dich da co it nhit 9 dot biln lam thay 
ddi amino acid tai cae vi tri: NIOIS, T145S, N159K, 
R163K, N185D, A241E, K275E, S278A, M331L, 

vdi sy biln ddi thanh phin sau sic trong nam 2008 -
2009 nhu da phan tich d tren (Hinh 5). Nhu vay, gen 
HI, mgt gen quylt dinh tinh khang nguyen va gay 
benh ciia eiia cum A/HINI da cd biln ddi rat ldn d 
cac chiing gay dai dich nam 2009, mgt vin dl lam 
trd ngai qua trinh san xuit vaccine hien nay. Hay ndi 
each khac, HlNl - 2009 khong hoac mgt phin rat it 
bi trang hda bdi khang thl khang HI ciia viras HlNl 
- 2008 hoac khang thl do cac viras HlNl trade d6 
ed trong ty nhien hay do vaccine hinh thanh. Dieu 
kien bat huge de co dugc vaccine cd hieu lyc la phai 
sii dung ngudn gen HI eua cac chimg gay dai dich 
hien tai (WHO, 2009). 

N101S,T145S, ridSSK, 

i^pmcssm-Art-mz^^i^^sisisx^3s&^m:.^s&^^^z^^!ms6i^ 

D175N, S216G, L298I, ¥2351 

K54R, iri84A,A68i4S 

T43SI. A587V 

PB2 

^ PB1 

Gil88S,:R215K, P2t7L, S279H, 

R 1 6 ^ , N1S5D, A241E| K27$E, S278A, M331U 

I19M, l « L , V75A, E77G, A79S,:H12S', S189N, K257R 

E$3D, F313V, 

L269M, T365I, \ra89l, T397N, D398E 

K78R, AgiS, M119L, 

L338i\/I 

1316KI 

PA 

HA(H1) 

NP 

^ NA(N1) 

NS1 

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Hinh 5. Nguon gen, thai diem hinh thanh dong gen va muc dp dot biln cua cac gen thanh phln tham gia kiln tao he gen 
virus cum A/HINI - 2009 gay dai djch hien nay. Cac con so va cac chu bieu hien vj tri co dot bien trong cac phan doan gen 
vol amino acid thay doi dugc ky hieu bang 1 chu cai; thai gian kien tao gen cua dong cum H1N1 - 2009 la cac nam ghi a 
ben dual. 

Bdc diem 
(NA(N1)) 

bien doi cua gen neuraminidase 

Tren be mat viras ciim A cdn cd mgt loai protein 
vd mang dac tinh enzyme nhan biet va pha bo sialic 
acid cua thu the te bao nhiem de giai phong viras 
giiip hoan thanh chu ky nhan len, do la 

neuraminidase (NA) hay sialidase do phan doan 6 
ciia he gen viras ciim A ma hda (Air, Laver, 1989; 
Suzuki et al, 2005). Hemagglutinin (HA) trang gian 
hen kit thu thl trong qua trinh xam nhap (giai doan 
vao trong tl bao), con neuraminidase (NA) cd trach 
nhiem cit lien kit khoi thy thl trong qua trinh giai 
phdng viras (giai doan ra khdi tl bao) dl xam nhap 
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vao te bao khac (Skehel et al, 2000; Matrosovich et 
al, 2004; 2006). Trang hda protein NA vdi khang 
the dac hieu neuraminidase, hoac vo hieu hda ngan 
trd chiic nang cua enzyme neuraminidase ciia viras 
bang cac loai hda dugc (vi du: oseltamivir, biet dugc 
Tamiflu; zanamivir, biet dugc Relenza) se kitn ham 
so lugng viras khong cd ca hgi xam nhap tiep vao 
cac tl bao khac dl thye hien qua trinh lay nhiem 
(Matrosovich et al, 2004; Bauer et al, 2009; Ekiert 
et al, 2009; Maurer-Stroh et al, 2009). 

NA, ehilm khoang 20 - 25% tong so protein be 
mat cua viras ciim, dugc coi la protein khang nguyen 
do vai tro kich thich mien dich va tham gia vao mien 
dich hgc ndi chung cua qua trinh lay nhiem viras 
ciim A, dong thdi ciing gdp phan lam sach mucin 
tren niem mac dudng ho hap giup viras tiep xuc thu 
the te bao de gay nhiem (Michaelis et al, 2009). 
Viras ciim A tuy d cac phan type khac nhung co 
cimg type khang nguyen NA, cd the gdp phan lam 
giam miic do gay benh cua viras duang nhiem khac 
phan type HA, vi du, H2N2 vaccine cd the lam giam 
din 50% miic do gay nhiem ciia viras H3N2 do cimg 
chung nhau phan type N2 tao mien dich cheo, mac 
du H3 va H2 cd the khac nhau (Ducatez et al, 2008). 
Neu Nl ciia viras dai dich HlNl - 2009 eo do dong 
nhat cao vdi eac phan t57pe Nl duong c6 trong cac 
quan the vat chu (vi du: HlNl co dien cua lgn va 
ngudi) thi mien dich vdn co tir HlNl - 2008 (chimg 
cii) se gop phan lam thuyen giam sy lan toa cua 
HlNl - 2009 (chung mdi). Rit tile, su thl khong 
nhu vay, ciing giong nhu gen HI, gen Nl d chimg 
mdi gay dai dich hien nay da cd miic do dot bien rat 
cao va la mgt thanh phan gen hoan toan mdi, khac 
biet din 18,2% so vdi gen Nl ciia viras HlNl nam 
2008 tren ngudi (Michaelis et al, 2009). 

Gen Nl ciia HlNl - 2009 gay dai dich la mgt 
thanh phan gdp nhat tit ddng gen ciim lgn Au - A, 
ma trade dd, dugc tai to hgp tit ddng gen ciim chim 
Au - A, vdi do dai ciia gen la 1410 bp, khong thay 
doi ke tir nam 1918 (Bang 1) (Maurer-Stroh et al, 
2009). Nguon gen NA nay dugc kien tao tit nhiing 
nam 1992 - 1993, cho den nay, khi tham gia lam 
thanh phan phan doan 6 cua HlNl - 2009, gen Nl 
hien tai da c6 13 bien doi ca hiiu, do la a cac vi tri 
I19M,' I40L, V75A, E77G, A79S, H126P, S189N, 
K257R, L269M, T365I, V389I, T397N, D398E 
(Hinh 5). Khi phan tich pha he, kit qua cho thay, gen 
Nl cua tit ca cac chiing HlNl cho din nam 2008 
tren ngudi, kl ca A/Puerto Rico/8/1934(HlNl), hay 
A/South Carolina/1/1918 (chimg gay dai dich nam 

1918) va cac chimg ciia HlNl ciia Ign diu tap trung 
ciing nhau trong cimg mgt nhdm, nghia la it nhieu 
chimg cimg chia chung tinh khang nguyen; trong khi 
dd cac chung HlNl - 2009 gay dai djch hien nay la 
hoan toan tach biet (Babakir-Mina et al, 2009). 
Miln dich tit khang nguyen Nl ciia cac ddng HlNl-
2008 hoac ciia ciim lgn c6 dien dl giup trang hda 
khang nguyen Nl cd trong HlNl - 2009 la hoan toan 
khdng mong dgi dugc, do chenh lech thanh phan 
khang nguyen qua ldn giiia cac chung (Michaelis et 
al, 2009; CIDRAP, 2009). 

Dac diim biin ddi cua td hgp gen polymerase (PB2, 
PBl, PA) 

Viras cum A/HINI - 2009 (S-OIV-HINI) cd 8 
phan doan gen kiln tao tir cac ddng gen hon hap ma 
trade do nguon gen cung cap de thye hien tai to hgp 
trao doi dugc tien hda tir "be gen" cua viras ciim 
chim va lgn (Smith et al, 2009). Cu the, tit cac dong 
gen chinh sau day: tir dong gen co dien cua ciim lgn 
ngudn glc Bic My (gen hemagglutinin, HA; gen 
nucleoprotein, NP; gen non-stractural protein, NS); 
tir dong gen ciim chim nguon gdc Bac My (gen poly­
merase basic protein 2, PB2; gen polymerase acidic 
protein, PA); tit ddng gen ciim miia vu eiia ngudi 
H3N2 (gen polymerase basic protein 1, PBl) va tit 
ddng gen ciim lgn co dien Au - A nguon goc tit cum 
chim tai Au - A (gen neuraminidase, NA; gen matrix 
protein, MP) (Smith et al, 2009; Michaehs et al, 
2009). 

Cym gen PB2, PBl, PA c6 vai trd quyet dinh su 
tong hgp cac thanh phan ciia viras cum A, trong do 
c6 thanh phan RNA kien tao he gen va cac protein 
kien tao cau true cua viras (Beare, Webster, 1991; 
Taubenberger et al, 2005). Doi vdi viras HlNl -
2009, to hgp gen polymerase lay tir nguon gen Bac 
My cua lgn va ngudi, ma trudc do cac ddng gen 
cung cap chiing trong vdng 10-12 nam qua, dugc 
tien hda trai qua cae giai doan tai to hgp (tam hgp, 
triple reassortment) (Bang 1; Hinh 5). Td hgp gen 
enzyme xuc tac tong hgp nay la ket qua cua mgt su 
hdn hgp tien hda, tit 3 ngudn gen ciia 3 loai vat chu: 
chim, nguai va lgn. Gen PB2 va PA cd ngudn glc tir 
cum chim Bac My, tai to hgp trang gian qua H3N2 
cua lgn, rdi bd sung vao HlNl - 2009; gen PBl hoan 
toan lay tit cum H3N2 cua ngudi d Bic My, vin luu 
hanh rgng rai trong loai ngudi (Hinh 2). Trai qua 10 
liam tiln hda, bit nguIn tit nhiing nam 1998 - 1999, 
gen PB2 chi cd 3 dot biln d cac vi tri K54R, T184A, 
A684S; trong khi do gen PA ciing tit eiim chirn dugc 
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thu nhan tir nhiing nam 1996 - 1997 lai cd 5 dot biln 
bao gdm G188S, R215K, P277L, S279H, L338M; 
con gen PBl, mgt gen dich thuc cua ciim ngudi lay 
tir H3N2 ciia ngudi cd he sl dot bien cao nhit ke tir 
khi duac hmh thanh vao nhiing nam 2000 - 2001 den 
nay, vdi 7 dot biln la V12I, D175N, S216G, L298I, 
Y235I, T435I, A587V (Hinh 5). NguIn gen 
polymerase ciia HlNl - 2009 la ciia ciim chim va 
ngudi, khong cd nguIn goc pha he tit ciim lgn tuy cd 
trai qua qua trinh tai to hgp trang gian tren lgn 
(Smith et al, 2009; Neumann et al, 2009; Michaelis 
et al, 2009; Peiris et al, 2009). 

Ldng cimg chilu vao gen PBl lech khung dgc 
la gen PB1-F2, cd do dai 273 bp. Ci ciim A/HINI 
tir 1918 cho din 2008, tren ngudi va tren lgn, PBl-
F2 ma hda cho mgt loai protein nhd cd chiic nang 
gay chit tl bao theo chuang trinh (apoptosis) doi 
vai cac te bao cd nguon goc mien dich, dac biet la 
cac dai thye bao phi nang (alveolar macrophage) 
theo ca chi lam thay dii hinh thai, lam mat dien the 
cua mang ty thl (Coleman, 2007; Easier, Aguilar, 
2008). Doi vdi viras gay dai dich hien nay (HlNl -
2009 hay S-OIV), PB1-F2 khong cdn la mgt gen 
hoan chinh niia, do bi dot bien trong thanh phan 
gen PBl da gay anh huang tieu cyc den khung gen 
ciia PB1-F2 va chinh sy "dot phd" vl dot biln eua 
PBl dl tang tinh dgc lyc da "hy sinh" gen PB1-F2, 
mac dii ddi vdi hau nhu tat ca viras ciim A cho den 
nay, ke ca H5N1 gia cam, PB1-F2 c6 vai trd khong 
nho trong hgp nhat bieu hien dgc luc cua viras 
(Coleman, 2007). 

Bac diem bien doi cua cdc gen phu tra khde (MP, 
NP,NS) . , . / _ / ' ' 

NS (non-stractural protein) la gen ma hda cho 2 
loai protein bao gom NSl (660 bp) da chiic nang, cd 
vai trd trong tang cudng dgc lyc va NS2 (hay cdn ggi 
la NEP, nuclear export protein) do dai 366 bp, hinh 
thanh do hien tugng "noi gen" (sphcing). Protein 
NS2 c6 nhiem vu ket hgp vai protein dem Ml 
(matrix protein 1) tuong tac vdi yeu to chuyen van 
qua mang te bao (CEFl, cellular export factor) dl 
van chuyen phiic hgp vRNP (viral nucleoprotein) sau 
khi cac phan doan he gen da dugc bao gdi trong 
protein NP (nucleoprotein) (Ye et al, 2006). iVIP hay 
cdn ggi la M (matrix protein) kich thudc 982 bp, bao 
gom hai khung gen, mgt khung ma hda cho Ml (759 
bp); va khung kia cho M2 (294 bp), hinh thanh do 
hien tugng "noi gen" (splicing). 

NP va NS la cac phan doan gen dich thuc cua 
virus ciim lgn c6 dien HlNl c6 ngudn glc xuat xii 
Bic My (classical swine HlNl, North American 
lineage) ma trade do nhiing gen nay da dugc tai to 
hgp trong viras trung gian (Bang 1; Hinh 2) (Smith 
et al, 2009; Michaehs et al, 2009). NP cd xuit xii tit 
ddng gen hinh thanh vao nhirng nam 1995 - 1996, 
trai qua 14 nam da dot biln d 3 vi tri amino acid la 
E53D, F313V, I316M; cdn phan doan gen NS chi 
mdi qua 10 nam tien hda, hinh thanh tit nhiing nam 
1999 - 2000, vdi 4 dot biln thay doi amino acid tai 
cac vi tri K78R, A91S, M119L, N207D (Hinh 5). 
Phan doan gen MA tham gia vao he gen cua HlNl -
2009 tit ddng gen xa nhat, ddng gen ciim lgn 
H1N1/H3N2 xuit xii Au - A, tir nhiing nam 1995 -
1996, nhung ed ve la gen bao tdn nhat trong 8 phan 
doan he gen, vdi duy nhit mgt biln doi amino acid d 
vi tri G30S (Hinh 5). Ro rang, cac phan doan gen 
NP, NS, MP chi ma hda eho cae loai protein cd chiic 
nang van chuyin va bao ve cua viras, nen miic do 
tiln hda cd phin ban che va deu cd nguon goc tir 
cum lan dich thuc. 

MQT SO VAN DE VE CAN THIEP VA PHONG 
CHONG 

Cum A/HlNl - 2009 v&i hoa dirac dieu trj 

Cho den nay, hai nhdm hda dugc dieu tri cum A 
cd gia tri va hieu qua la: nhdm ngan can ehue nang 
protein NA gom oseltamivir (Tamiflu) va zanamivir 
(Relenza); va nhdm ngan can chirc nang protein M2 la 
amantadine va rimantadine la cac dan chat cd nguon 
goc tir adamantane (Cinatl et al, 2007; Maurer-Stroh 
et al, 2009). Loai hda dugc oseltamivir va zanamivir 
it dgc, de sir dung; va oseltamivir (Tamiflu) cd lgi the 
han vi sir dung bang dudng udng thuan lgi ban 
zanamivir (Relenza) bang dudng hit thd. Cho din bay 
gid, dilu tri benh nhan nhiem cum A/HINI - 2009 vdi 
Tamiflu rat hieu qua, chi cd 1 tradng hgp khang thuoc 
xay ra tai Dan Mach (xem Michaelis et al, 2009). Ddi 
voi ngudi ldn, udng 2 vien Tamiflu (vien nhgng 75 
mg) trong mgt ngay, ngay khi cd trieu chiing eiim. Sy 
phat trien khang thude ciia viras HlNl - 2009 vdi cac 
loai hda dugc nay chae phai can thdi gian de du kha 
nang tien hda. 

Miln dich va vaccine doi voi cum A/HINI - 2009 

Theo Trang tam Kiim soat va Phdng ngita benh 
tat Hoa Ky (CDC), miln dich hinh thanh trade day 
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(giai doan 2005 - 2009) do tiem phdng vaccine ciim 
miia vu hoac nhilm ciim HlNl- trade 2009 deu 
khong cd kha nang bao hg dii vdi ciim HlNl - 2009 
gay dai dich hien nay (CDC, 2009). Nhu tren da 
phan tich, thanh phin nucleotide va amino acid cua 
ehuoi gen HA(Hl) va NA(N1) cd miic do bien doi 
rit cao ve lugng (khoang 18,73% ve amino acid, vdi 
toan bg HI; 18,2% ve amino acid vdi toan bg Nl, so 
vai viras HlNl-2008) va ve chat, nghia la cd rat 
nhieu dot bien tai nhieu vi tri quan trgng ke ca cac vi 
tri epitope va glycosyl hda (Gallaher, 2009; 
Michaelis et al, 2009; Babakir-Mina et al, 2009). 
Cung theo CDC, lap ngudi tre tuoi ma hau het la tre 
em rat nhay cam vdi ciim HlNl - 2009 mdi nay, ty 
le nhiem nhanh va chet cao ban nguai gia (tren 60 
tuoi). C6 le, mien dich thu dugc a ngudi gia tit 
nhiing phan type HlNl co xua ton tai trong thien 
nhien cd tac dung ban so vdi mien dich do vaccine 
ciim mua vu gan day dem lai d ngudi tre (CDC, 
2009). 

De cd dugc vaccine chu dgng phdng chong ciim 
HlNl - 2009 mdi dang gay dai dich, xu hudng sii 
dung chimg duong nhiem de lam vaccine la cd tinh 
hieu qua nhat. Trong cong nghe tao vaccine ciim A 
the he moi, ky thuat di trayen ngugc (reverse 
genetics technology) dugc ap dung rgng rai, nhat la 
gan day vdi ciim A/H5N1 gia cam gay benh tren 
ngudi (Ozaki et al, 2004). Cac hang nghien ciiu va 
san xuat vaccine da "vdo cuoc" nhanh chdng vdi 
nhiing co gang nit ngan thdi gian tao chiing va san 
xuat dugc vaccine trong thdi gian ngan nhat, den 
thang 9, 10 hoac quy 4/2009 se cd vaccine HlNl -
2009 cd hieu luc (WHO, 2009; Novartis, 2009; HHS, 
2009; GSK, 2009). HHS (US Department of Health 
and Human Services) dau tu 1 ty do la nhanh chdng 
chiem linh cdng nghe che tao va san xuat vaccine the 
he mdi tir chiing HlNl gay dai dich hien nay de 
cung cip tai nudc My (HHS, 2009). 

Hang loat cac chimg vaccine tao ra chii yeu theo 
cong nghe di trayen ngugc da dugc lap rap thanh 
cong, trong do cd the ke den mgt so chiing sau day: 

- Chimg vaccine NIBRG-121: La chiing tai to 
hgp lip rap gen HI (so dang ky: GQ214335) va Nl 
(GQ214336) bang ky thuat di trayin ngugc, tir 
chiing duang nhiem A/California/7/2009(HlNl)v, do 
Vien Tieu chuin va Kiem dinh Sinh phim Quic gia 
(NIBSC) Vuang quIc Anh tao ra. 

- Chung vaccine CBER-RG2: La chung tai tl 
hgp lip rap gen HI (sl dang ky: FJ969540) va Nl 

(FJ969517) bing ky thuat di trayin ngugc, tii chimg 
duang nhilm A/Califomia/04/2009 (HlNl)v, do 
Phdng Thi nghiem thudng true eua T6 chiie Y tl the 
giai tai Trung tam Danh gia va Nghien ciiu che 
phim sinh hgc My (WHO Essential Regulatory 
Laboratory at Center for Biologies Evaluation and 
Research (CBER/FDA, USA) tao ra gin day. 

- Chiing vaccine X-179A: La chiing tai to hgp 
dugc tao ra bang phuang phap gay nhiem cheo, 
mang gen HI (s6 dang k^: GQ214335) va Nl 
(GQ214336), tir chimg duang nhiem 
A/California/7/2009(HlNl)v, do Tradng Dai hgc Y 
New York, My. 

- Chiing vaccine IDCDC-RG15: La ehung tai 
tl hgp lip rap gen HI (GQ377047) va Nl 
(GQ377046) bing ky thuat di trayin ngugc, tii 
chimg duang nhiem A/Texas/5/2009 (HlNi)v do 
Trung tam hgp tac Giam sat va Phdng dich cua Td 
chiic Y tl thl gidi tai CDC (WHO Collaborating 
Centre for Surveillance, Epidemiology and Control 
of Influenza in the Centers for Disease Control and 
Prevention (CDC), Atlanta, GA, USA) tao ra. 

- Chiing vaccine lVR-153: Cung la chiing dugc 
tai to hgp do CSL, Australia tao ra bang ky thuat di 
trayen ngugc, vdi gen HI va Nl lay tir chiing duang 
nhilm A/California/04/2009 (HlNl)v, ngay lap tiie 
dugc thu nghiem tren ngudi tir 29/6/2009 va dy kien 
cung cap khoang 10 trieu lieu/nam cho Australia. 

HUCJNG TUONG LAI VE TIEN HOA P H A N TlT 

Tien hoa tai to hgp ciia viras eiim A ndi ehung 
va HlNl noi rieng se khong bao gid dimg lai 
(Taubenberger et al, 2001). Cho den bay gid, ciim 
HlNl gay dai dich hien nay van chua biet do dau va 
vi sao ma duge phat sinh ra mgt each dot nggt nhu 
vay. Thye su ma ndi, ciim dai dich hien nay, khdng 
gay chet vai ty le cao, nhung gay nhiem va lay lan 
nhanh vai miic do khinh khiing, dat ehiing ta vao su 
canh giac gidng nhu ciim HlNl - 1918. Ban diu 
ciing "nhe nhdng" nhu vay, nhung chi sau mgt thdi 
gian ngin ciim dai dich HlNl -1918 da "manh" len 
rit nhanh, cudp di gin 50 trieu sinh mang. HlNl -
1918 dugc coi la me de ciia cac ddng ciim A hinh 
thanh sau nhiing nam 1918 va la nguIn goc eho eac 
phan ddng gen da dang nhat tai t l hgp tao nen biln 
chiing (Reid et al, 2004b; Taubenberger, Morens, 
2006). Su xuit hien hit siic dot nggt ciia mgt biln 
chiing viras gay dai dich hien nay la S-OIV (HlNl -
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2009; HlNlv) , mgt ddng gen hoan toan mdi, la minh 
chiing cho kit qua ciia mgt qua trinh xay ra nhanh va 
manh: mgt qua trinh dot bien lech gen gan nhu hoan 
toan ciia gen khang nguyen HI va Nl ; va mgt qua 
trinh tdi td hop trao doi cac gen gan nhu hon hgp 
eua cac phan doan gen ho trg khac (Gallaher, 2009; 
Michaelis et al, 2009; Zimmer SM, Burke, 2009; 
Neumann et al, 2009; Peiris et al, 2009). 

Mgt dilu hit siic dang lo ngai la sy hgi nhap tien 
hda ciia cac ddng gen ciim A, da chgn nai xay ra tren 
vat chii la lgn, mgt moi tradng ly tudng de chuyeii 
gen va biln ddi gen. Dong HlNl - 2009 cd the 
chuyin biln theo 2 hudng: i) Thye hien trao di i gen 
cheo dl tao nen cac bien chiing cd miic do dgc luc 
cao han hien nay, vi du, vdi H5N1 the dgc luc cao 
tren gia cim xuit hien trong 5 nam gin day, rat cd 
thl se ddng hanh cimg HlNlv (HlNl-2009) va biln 
ddi "gidn ncf (expanding) vi tri cat ciia protease, tir 
mgt arginine (R) thanh mgt loat R va K (lysine) tang 
dgc lyc; ii) Hoac mgt kich ban khac c6 the xay ra, do 
la HlNl - 2009 ciing se thuyen giam dan do mat 
bing miln dich trong cgng dong ngay cang dugc 
tang cuong, do dieu kien vat chii eo hep va viras 
HlNl - 2009 se dugc binh thudng hda nhu da thay 
vdi H3N2 gay cum mua vu tir xua den nay. 

C6 hai ylu t l tac dgng ho trg cho viras HlNl -
2009 tiln hda theo xu hudng thii 2, do la: 

i) Trong khi cac viras dai dich cd dgc lyc cao 
trade day HlNl - 1918, H2N2 - 1957 va H3N2 -
1968, chi chap nhan tai to hgp trao doi phan doan 
gen HA(H1,H2,H3) va N A ( N ' I , N 2 ) da biln ddi vao 
he gen cua chung, nhung bao ton cac phan doan khac 
vin it nhieu thich img vdi vat chu la ngudi 
(Taubenberger, Morens, 2006), thi HlNl - 2009 gin 
nhu doi mgt loat tat ca cac phan doan, phan nhieu lay 
tit nguon gen dgng vat (chim, lgn) (Gallaher, 2009). 
Dieu nay se gay "kho de" cho viras gay dai dich hien 
tai trong van de dn dinh thich iing xam nhiem cd 
hieu qua d ngudi; 

ii) Hon niia, hien nay loai viras dai dich mdi nay 
chua kip doi phd vdi cac loai hda dugc ngan can 
neuraminidase (Tamiflu, Relenza), them vao do 
mien dich mac phai se dugc hinh thanh, ciing vdi sy 
no luc khong che ciia the giai ke ca ap dung vaccine, 
se "bdt ep" HlNl - 2009 quay tra ve quy dao tien 
hda thong thudng nhu cac loai viras ciim miia khac. 

Khac vdi ciim gay dai dich trudc day, ngay nay 
the gidi da co nhirng moi lien ket dap dich hieu qua, 

vai nhiing phuang tien thong tin va cong cy huu 
hieu, ma mgt trong nhiing bien phap gia tri nhat van 
la vaccine phdng dich (WHO, 2009; Ortiz et al, 
2009; Michaelis er al, 2009). Hang chuc to chiie va 
cdng ty dang diu tu nghien ciru de cd hang ehue 
chimg vaccine lam gilng va kha nang san xuat hang 
ty lilu vaccine dii cung cip cho nhu cau the gidi la 
giai phap kha thi dugc. Theo T I chiic Y t l the gidi, 
tit thang 10 hoac 11 tra di, cd thl WHO khuyin eao 
chuang trinh vaccine phdng chong H l N l - 2009 qui 
mo thl gidi. Viet Nam da co kinh nghiem doi pho 
vdi nhilu dich benh, k l ca SARS, ciim A/H5N1, 
ciing vdi thl gidi dudi sy ho trg ciia WHO, nen 
chimg ta co quyin hy vgng kiem soat dugc dai dich 
nay tren dat nudc ehung ta. 

T A I LIEU THAM K H A O 

Air GIVl, Laver WG (1989) The neuraminidase of 
influenza virus. Proteins 6: 341-356. 

Babakir-Mina M, Dimonte S, Pemo CF, Ciotti M (2009) 
Origin of the 2009 IMexico influenza virus: a comparative 
phylogenetic analysis ofthe principal external antigens and 
matrix protein. ;4rc/! Virol SA(%): 1349-1352. 

Bahl J, Vijaykrishna D, Holmes EC, Smith GJ, Guan Y 
(2009) Gene flow and competitive exclusion of avian 
influenza A virus in natural reservoir hosts. Virology 
390(2): 289-297. 

Baras B, Bouveret N, Devaster JM, Fries L, Gillard P, 
Sanger R, Hanon E (2008) A vaccine manufacturer's 
approach to address medical needs related to seasonal and 
pandemic influenza viruses. Influenza Other Respi Viruses 
2(6): 251-260. 

Barry JM, Viboud C, Simonsen L (2008) Cross-protection 
between successive waves of the 1918-1919 influenza 
pandemic: epidemiological evidence from US Army 
camps and from Britain. J/n/ert JDw 198: 1427-1234. 

Easier CF, Aguilar PV (2008) Progress in identifying 
virulence determinants of the 1918 HlNl and the 
Southeast Asian H5N1 influenza A viruses. Antiviral Res 
79(3): 166-178. Review. 

Bauer K, Richter M, Wutzler P, Schmidtke M (2009) 
Different neuraminidase inhibitor susceptibilities of human 
HlNl, H1N2, and H3N2 influenza A viruses isolated in 
Germany from 2001 to 2005/2006. Antiviral Res 82(1): 34-41. 

Beare AS, Webster RG (1991) Replication of avian 
influenza viruses in humans. Arch Virol 119: 37^2. 

CDC (2009) Serum cross-reactive antibody response to a 
novel influenza A (HlNl) virus after vaccination with 
seasonal influenza vaccine. 

148 



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

CFIA (2009) An Alberta swine herd investigated for HlNl 
flu viras. 2009 [Press release] 

Chutinimitkul S, Thippamom N, Damrongwatanapokin S, 
Payungpom S, Thanawongnuwech R, Amonsin A, 
Boonsuk P, Sreta D, Bunpong N, Tantilertcharoen R, 
Chamnanpood P, Parchariyanon S, Theamboonlers A, 
Poovorawan Y (2008) Genetic characterization of HlNl, 
H1N2 and H3N2 swine influenza viras in Thailand. Arch 
Virol 153(6): 1049-1056. 

CIDRAP (2009) Pandemic influenza. Center for infectious 
disease research and policy. University of Miimesota 
(http://www.cidrap.umn.edu/index.html'). 

Cinatl J Jr, Michaelis M, Doerr HW (2007) The threat of 
avian influenza A (H5N1). Part III: antiviral therapy. Med 
Microbiol Immunol (Bert) 196: 203-212. 

Coleman JR (2007) The PB1-F2 protein of Influenza A 
virus: increasing pathogenicity by disrapting alveolar 
macrophages. VirolJA: 9. Review. 

Couceiro JN, Paulson JC, Baum LG (1993) Influenza viras 
sfrains selectively recognize sialyloligosaccharides on 
human respiratory epithelium; the role of the host cell in 
selection of hemagglutinin receptor specificity. Virus Res 
29: 155-165. 

Ducatez MF, Webster RG, Webby RJ (2008) Animal 
influenza epidemiology. Vaccine 26: D67-D69. 

Ekiert DC, Bhabha G, Elsliger IVtA, Friesen RH, 
Jongeneelen M, Throsby M, Goudsmit J, Wilson IA (2009) 
Antibody recognition of a highly conserved influenza viras 
epitope. Science 324(5924): 246-251. 

Fanning TG, Siemens RD, Reid AH, Janczewski TA, 
Dean J, Taubenberger JK (2002) 1917 avian influenza 
virus sequences suggest that the 1918 pandemic viras did 
not acquire its hemagglutinin directly from birds. / Virol 
76: 7860-7862. 

Gallaher WR (2009) Towards a sane and rational approach 
to management of hifluenza HlNl 2009. VirolJ 2QQ9{\): 51. 

Glezen WP (1996) Emerging infections: pandemic 
influenza. Epidemiol Rev 18(1): 64-76. 

GSK (2009) The vaccine will cotriprise an antigen from 
the recently isolated A HlNl influenza sfrain and a 
proprietary GSK adjuvant system (AS03). 

HHS (2009) HHS takes additional steps toward 
development of vaccine for the novel influenza A (HlNl). 

Horimoto T, Kawaoka Y (2001) Pandemic threat posed by 
avian influenzaA viruses. Clin Microbiol Rev 14: 129-149. 

Investigation Team (IT, 11 authors) (2009) Emergence of a 
Novel Swine-Origin Influenza A (HlNl) Viras in Humans. 
NEnglJMed360(25): 2605-2615. 

Ito T, Suzuki Y, Suzuki T, Takada A, Horimoto T, Wells 
K, Kida H, Otsuki K, Kiso M, Ishida H, Kawaoka Y 
(2000) Recognition of N-glycolylneuraminic acid linked to 
galactose by the alpha2,3 linkage is associated with 
intestinal replication of influenza A viras in ducks. J Virol 
74: 9300-9305. 

Jordan E (1927) Epidemic influenza: a survey. Chicago: 
American Medical Association, 1927. 

Kalbfiiss B, Knochlein A, Krober T, Reichl U (2008) 
Monitoring influenza viras content in vaccine production: 
precise assays for the quantitation of hemagglutination and 
neuraminidase activity. Biologicals 36(3): 145-161. 

Kanegae Y, Sugita S, Shorfiridge KF, Yoshioka Y, Nerome 
K (1994) Origin and evolutionary pathways of the HI 
hemagglutinin gene of avian, swine and human influenza 
viruses: cocirculation of two distinct lineages of swine 
V-ams.Arch Virol 134: 17-28. 

Kendal AP, Noble GR, Skehel JJ, Dowdle WR (1978) 
Antigenic similarity of influenza A (HlNl) virases from 
epidemics in 1977-1978 to "Scandinavian" sfrains isolated 
in epidemics of 1950-1951. Virology 89: 632-636. 

Khan K, Arino J, Hu W, Raposo P, Sears J, Calderon F, 
Heidebrecht C, Macdonald M, Liauw J, Chan A, Gardam 
M (2009) Spread of a Novel Influenza A (HlNl) Viras via 
Global Airline Transportation. N EnglJ Med 361(2): 212-
214. 

Knobler SL, Mack A, Mahmoud A, Lemon SM (2005) In: 
The threat of pandemic influenza: are we ready. National 
Academies Press, Washington DC (432 pp). 

Kobasa D, Jones SM, Shinya K, Kash JC, Copps J, 
Ebihara H, Hatta Y, Kim JH, Halfinann P, Hatta M, 
Feldmann F, Alimonti JB, Femando L, Li Y, Katze MG, 
Feldmaim H, Kawaoka Y (2007) Aberrant innate immune 
response in lethal infection of macaques with the 1918 
influenza viras. Nature 445(7125): 319-323. 

Kothalawala H, Toussaint MJ, Grays E (2006) An 
overview of swine influenza. Vet Q 28: 46-53. 

Kumlin U, Olofsson S, Dimock K, Amberg N (2008) 
Sialic acid tissue distribution and influenza viras tropism. 
Influenza Other Respi Viruses 2(5): 147-154. Review. 

Kuntz-Simon G, Madec F (2009) Genetic and Antigenic 
Evolution of Swine Influenza Viruses in Europe and 
Evaluation of Their Zoonotic Potential. Zoonoses Public 
Health 56(6-7): 310-325. 

Lekcharoensuk P, Lager KM, Woodraff M, Vincent AL, 
Richt JA (2006) Novel swine influenza viras subtype 
H3N1, United States. Emerg Infect Dis 12(5): 787-794. 

Lindsfrom SE, Cox NJ, Klimov A (2004) Genetic analysis 
of human H2N2 and early H3N2 influenza virases, 1957-

149 

http://www.cidrap.umn.edu/index.html'


Le Thanh Hoa : a/. 

1972: evidence for genetic divergence and multiple 
reassortment events. Virology 32S(l): 101-119. 

Liu J, Bi Y, Qin K, Fu G, Yang J, Peng J, Ma G, Liu Q, Pu 
J, Tian F (2009a) Emergence of European avian-like HlNl 
Swine hifluenza A Virases in China. J Clin Microbiol 
47(8): 2643-2646. 

Liu S, Ji K, Chen J, Tai D, Jiang W, Hou G, Chen J, Li J, 
Huang B (2009b) Panorama Phylogenetic Diversity and 
Distribution of Type A Influenza Viras. PLoS ONE 4(3): 
e5022. 

Manrabia SC, Lazaro E (2006) Viral evolution. Phys Life 
Rev 3(2): 65-132. 

Mafrosovich MN, Klenk HD, Kawaoka Y (2006) Receptor 
specificity, host range and pathogenicity of influenza 
virases. In: Kawaoka Y (ed) Influenza virology: current 
topics. Caister Academic Press, Wymondham, England: 
95-137 

Mafrosovich MN, Mafrosovich TY, Gray T, Roberts NA, 
Klenk HD (2004) Neuraminidase is important for the 
initiation of influenza viras infection in human airway 
epithelium. J Virol 78: 12665-12667. 

Maurer-Sfroh S, Ma J, Lee RT, Sirota FL, Eisenhaber F 
(2009) Mapping the sequence mutations ofthe 2009 HlNl 
influenza A viras neuraminidase relative to drag and 
antibody binding silss. Biol Direct A: 18. 

Medefros R, Naffakh N, Manuguerra JC, van der Werf S 
(2004) Binding of the hemagglutinin from human or 
equine influenza H3 virases to the receptor is altered by 
substitutions at residue 193. Arch Virol 149: 1663-1671. 

Michaelis M, Doerr HW, Cinatl J Jr (2009) Novel swine-
origin influenza A viras in humans: another pandemic 
knocking at the door. Med Microbiol Immunol 198(3): 
175-183. 

Moreno A, Barbieri I, Sozzi E, Luppi A, Lelli D, Lombardi 
G, Zanoni MG, Cordioli P (2009) Novel swine influenza 
viras subtype H3N1 in Italy. Vet Microbiol 138(3-4): 361-
367. 

Naffakh N, van der Werf S (2009) April 2009: an outbreak 
of swine-origin influenza A(HINI) viras with evidence for 
human-to-human fransmission. Microbes Infect 58: 1-3. 

Nelson MI, Viboud C, Simonsen L, Bennett RT, 
Griesemer SB, St George K, Taylor J, Spiro DJ, 
Sengamalay NA, Ghedin E, Taubenberger JK, Holmes EC 
(2008) Multiple reassortment events in the evolutionary 
history of HlNl influenza A viras since 1918. PLoS 
Pathog A(2):e\0000\2. 

Neumaim G, Noda T, Kawaoka Y (2009) Emergence and 
pandemic potential of swine-origin HlNl influenza viras. 
A(̂ r«?-e 459(7249): 931-939. 

Novartis (2009) Novartis--successfiiUy demonsttates 
capabilities of cell-based technology for production of A 
(HlNl) vaccine. Jun 12, 2009. 

OIE (2009) Immediate notification report: A/HINI 
influenza. Jun 25, 2009. 

Olsen CW (2002) The emergence of novel swine influenza 
virases in North America. Virus Res 85(2): 199-210. 

Ortiz JR, Sotomayor V, Uez OC, Oliva O, Bettels D, 
McCarron M, Joseph S. Bresee, Mounts AW (2009) 
Strategy to enhance influenza surveillance woridwide. 
Emerg Infect Dis 15(8): 1271-1278. 

Oxford JS, Sefton A, Jackson R, Innes W, Daniels RS, 
Johnson NP (2002) Worid War I may have allowed the 
emergence of "Spanish" influenza. Lancet Infect Dis 2: 
111-114. 

Ozaki H, Govorkova EA, Li C, Xiong X, Webster RG, 
Webby RJ (2004) Generation of high-yielding influenza A 
vfruses in African green monkey kidney (Vero) cells by 
reverse genetics. J Virol 78(4): 1851-1857. 

Peiris JS, Poon LL, Guan Y (2009) Emergence of a novel 
swine-origin influenza A viras (S-OIV) HlNl viras in 
humans. J Clin Virol 45(3): 169-173 . 

Qi L, Kash JC, Dugan VG, Wang R, Jin G, Cunningham 
RE, Taubenberger JK (2009) Role of sialic acid binding 
specificity of the 1918 influenza viras hemagglutinin 
protein in viralence and pathogenesis for mice. J Virol 
83(8): 3754-3761. 

Reid AH, Fanning TG, Hultin JV, Taubenberger JK (1999) 
Origin and evolution ofthe 1918 "Spanish" influenza viras 
hemagglutinin gene. Proc Natl Acad Sci USA 96(4): 1651-
1656. 

Reid AH, Fanning TG, Janczewski TA, Lourens RM, 
Taubenberger JK (2004a) Novel origin of the 1918 
pandemic influenza viras nucleoprotein gene segment. J 
ViroHS: 12462-12470. 

Reid AH, Fanning TG, Janczewski TA, McCall S, 
Taubenberger JK (2002) Characterization of the 1918 
"Spanish" influenza virus matrix gene segment. J Virol 76: 
10717-10723. 

Reid AH, Fanning TG, Janczewski TA, Taubenberger JK 
(2000) Characterization of the 1918 "Spanish" influenza 
viras neuraminidase gene. Proc Natl Acad Sci USA 97: 
6785-6790. 

Reid AH, Fanning TG, Slemons RD, Janczewski TA, 
Dean J, Taubenberger JK (2003) Relationship of pre-1918 
avian influenza HA and NP sequences to subsequent avian 
influenza sfrains. Avian Dis 47: 921-925. 

Reid AH, Taubenberger JK (1999) The 1918 flu and other 
influenza pandemics: "over there" and back again. Lab 

150 



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

/wvê r 79: 95-101. 

Reid AH, Taubenberger JK, Fanning TG (2001) The 1918 
Spanish influenza: integrating history and biology. Microb 
/n/eci 3(1): 81-87. 

Reid AH, Taubenberger JK, Fanning TG (2004b) Evidence 
of an absence: the genetic origins of the 1918 pandemic 
influenza viras. Nat Rev Microbiol 2: 909-914. 

Saito T, Suzuki H, Maeda K, Inai K, Takemae N, Uchida 
Y, Tsunemitsu H (2006) Molecular characterization of an 
H1N2 swine influenza viras isolated in Miyazaki, Japan, in 
2006. / Vet Med Sci 70(4): 423-427. 

Schafer JR, Kawaoka Y, Bean WJ, Siiss J, Senne D, 
Webster RG (1993) Origin of the pandemic 1957 H2 
influenza A viras and the persistence of its possible 
progenitors in the avian reservoir. Virology 194(2): 
781-788. 

Schauer R, Kekn S, Renter G, Roggentin P, Shaw L (1995) 
Biochemistry and role of siahc acids. In: Rosenberg A (ed) 
Biology of sialic acids. Plenum Press, New York: 7-50. 

Scholtissek C, Rohde W, Von Hoyningen V, Rott R (1978) 
On the origin ofthe human influenza viras subtypes H2N2 
andH3N2. Virology %7(\): 13-20. 

Schwarzer J, Rapp E, Hennig R, Genzel Y, Jordan I, 
Sandig V, Reichl U (2009) Glycan analysis in cell culture-
based influenza vaccine production: Influence of host cell 
line and viras strain on the glycosylation pattern of viral 
hemagglutinin. Vaccine 27: 4325-4336. 

Sencer DJ, Millar JD (2006) Reflections on the 1976 swine 
fu vaccination program. Emerg Infect Dis 12: 29-33 

Shinde V, Bridges CB, Uyeki TM, Shu B, Balish A, Xu X, 
Lindsfrom S, Gubareva LV, Deyde V, Garten RJ, Harris M, 
Gerber S, Vagoski S, Smith F, Pascoe N, Martm K, 
Dufficy D, Ritger K, Conover C, Quinlisk P, Klimov A, 
Bresee JS, FineUi L (2009) Triple-Reassortant Swine 
Influenza A (HI) in Humans in the United States, 2005-
2009. N Engl J Med 360(25): 2616-2625. 

Shope RE (1936) The incidence of neufralizing antibodies 
for swine influenza viras in the sera of human beings of 
different ages. J Exp Med 63: 669-684. 

Simonsen L, Olson DR, Viboud C, Heiman E, Taylor RJ, 
Miller IVIA, Reichert TA (2005) Pandemic influenza and 
mortality: past evidence and projections for the fixture. In: 
The threat of pandemic influenza: are we ready? Eds: 
Knobler SL, Mack A, Mahmoud A, Lemon SM. National 
Academies Press, Washington DC. 

Skehel JJ, Wiley DC (2000) Receptor binding and 
membrane fusion in viras entry: the influenza 
hemagglutinin. Ann Rev Biochem 69: 531-569. 

Smith GJ, Vijaykrishna D, Bahl J, Lycett SJ, Worobey M, 

Pybus OG, Ma SK, Cheung CL, Raghwani J, Bhatt S, 
Penis JS, Guan Y, Rambaut A (2009) Origms and 
evolutionary genomics of the 2009 swine-origin HlNl 
influenza A epidemic. Nature 459(7250): 1122-1125. 

Stevens J, Blixt O, Glaser L, Taubenberger JK, Palese P, 
Paulson JC, Wilson IA (2005) Glycan microarray analysis 
of the hemagglutinins from modem and pandemic 
influenza virases reveals different receptor specificities. J 
Mot Biol 355(5): \\43-n55. 

Sun L, Zhang G, Shu Y, Chen X, Zhu Y, Yang L, Ma G, 
Kitamura Y, Liu W (2009) Genetic correlation between 
H3N2 human and swine influenza virases. J Clin Virol 
44(2): 141-144. 

Suzuki T, Takahashi T, Guo CT, Hidari KI, Miyamoto D, 
Goto H, Kawaoka Y, Suzuki Y (2005) Sialidase activity of 
influenza A viras in an endocytic pathway enhances vfral 
replication. J Virol 79(18): 11705-11715. 

Suzuki Y, Ito T, Suzuki T, Holland RE Jr, Chambers TM, 
Kiso M, Ishida H, Kawaoka Y (2000) Sialic acid species 
as a determinant ofthe host range of influenza A virases. J 
Virol 74: 11825-11831. 

Taubenberger JK, Morens DM (2006) 1918 influenza: the 
mother of all pandemics. ̂ merg/B/ecrZ)/.? 12: 15-22. 

Taubenberger JK, Reid AH, Fanning TG (2000) The 1918 
influenza viras: a killer comes into view. Virology 274: 
241-245. 

Taubenberger JK, Reid AH, Janczewski TA, Faiming TG 
(2001) Integrating historical, clinical and molecular 
genetic data in order to explain the origin and viralence of 
the 1918 Spanish influenza viras. Philos Trans R Soc Loud 
B Biol Sci 356(1416): 1829-1839. Review. 

Taubenberger JK, Reid AH, Krafft AE, Bijwaard KE, 
Fanning TG (1997) Initial genetic characterization ofthe 
1918 "Spanish" influenza viras. Science 275: 1793-1796. 

Taubenberger JK, Reid AH, Lourens RM, Wang R, Jin G, 
Fanning TG (2005) Characterization ofthe 1918 influenza 
viras polymerase genes. Nature 437: 889-893. 

Vana G, Westover KM (2008) Origin of the 1918 Spanish 
influenza viras: a comparative genomic analysis. Moi 
Phylogenet Evol 47(3): 1100-1110., 

Vines A, Wells K, Matrosovich M, Castracci MR, Ito T, 
Kawaoka Y (1998) The role of influenza A viras 
hemagglutinin residues 226 and 228 in receptor specificity 
and host range restriction. J Virol 72: 7626-7631. 

WHO (2009) Availability of a candidate reassortant 
vaccine viras for the novel influenza A (HlNl) vaccine 
development. 27/05/2009. (http://www.who.int/csr/ 
resources/publications/swineflu/2009 05 27IDCDC 
RG15a.pdfl. 

151 

file:////43-n55
http://www.who.int/csr/


Le Thanh HOE .3̂  a/-

Xu X, Lindstrom SE, Shaw JVIW, Smith CB, Hall HE, virases in China from 1970 to 2006. / Clin Microbiol 
Mungall BA, Subbarao K, Cox NJ, Klimov A (2004) 46(3): 1067-1075. 
Reassortment and evolution of current human influenza A „ , . „ ^ T- TVJ 
and B virases. Virus Res 103(1-2): 55-60. Yu H, Zhang GH, Hua RH, Zhang Q, Liu TQ, L.ao M, 

Tong GZ (2007) Isolation and genetic analysis of human 
Ye Q, Krag RM, Tao YJ (2006) The mechanism by which origin HlNl and H3N2 influenza virases from pigs in 
influenza A viras nucleoprotein forms ohgomers and binds China. Biochem Biophys Res Commun 356(1): 91-96. 
RNA. iVarMre 444(7122): 1078-1082. . , • „ . . • • , 

Zimmer SM, Burke DS (2009) Histoncal perspective— 
Yu H, Hua RH, Zhang Q, Liu TQ, Liu HL, Li GX, Tong emergence of influenza A (HlNl) virases. N EnglJ Med 
GZ (2008) Genetic evolution of swine influenza A (H3N2) 361(3): 279-285. 

GENETIC SOURCES AND MECHANISM OF M O L E C U L A R EVOLUTION OF THE 
A/HINI - 2009 INFLUENZA VIRUS CAUSING GLOBAL PANDEMIC IN H U M A N 

Le Thanh Hoa*, Truong Nam Hai, Nong Van Hai, Dinh Duy Khang, Phan Van Chi, Quyen Dinh Thi, 
Le Tran Binh 

Institute of Biotechnology 

SUMMARY ; ., . . 

Influenza A viras is well known as a special entity of undergoing multiple evolutionary process to gain its 
capability for genetic changes to form novel lineage(s)/subtype(s) either through mutation, 'antigen drift' or 
reassortment, 'antigen shift'. Antigen shift is a process of exchanging genetic materials derived from 
reassortment of gene segments between virases, within and between subtypes, resulting in an antigenically 
novel viras that is capable of causing a worldwide pandemic. The novel A/HINI - 2009 (A/(HlNl)v; S-OIV) 
currently causing global pandemic is a-remarkable representative for such reassortment within and between 
lineages/subtype(s) of the influenza A viruses. A serial lineages and subtj^es of influenza A causing 
pandemics in the 20* century and the present HlNl (2009), are examples as consesquences ofthe evolutionary 
process of reassortment from many influenza A lineages/sublineages of human and animal origins. Among 
them, there have been encountered the lineages/subtypes: i) the HlNl which caused the Spanish flu pandemic 
in 1918; ii) the H2N2 which caused the Asian flu pandemic in 1957 - 1958; iii) the H3N2 which caused the 
Hongkong flu pandemic in 1968 - 1969; and iv) the novel HlNl reassortant which is causing the current 2009 
pandemic. The A/HlNl - 2009 influenza lineage genetically, antigentically and pathogenically differs 
completely from the previous HlNl lineages; it is a human HlNl to be formed through a number of evolution 
stages from many genetic sources and lineages ofthe influenza viras. This is the resulting reassortant of either 
antigen drift and antigen shift (reassortment) from many swine, human and avian lineages of North American 
and Eurasian origins. The polymerase PB2 and PA were obtained from the H3N2 swine genetic source which 
previously reasserted from the North American avian and swine influenza; the PBl typically from the human 
A/H3N2; the hemagglutinin HA(Hl), nucleoprotein NP and non-stractural NS collected from the classical 
swine HlNl and H3N2; the NA(N1) and M obtained from the Eurasian H1N1/H3N2 Imeage of swine 
influenza. All the segments to constract the HlNl - 2009 have undergone multiple genetic variations compared 
to the previous genetic sources, particularly, hemagglutinin HA(Hl) differs about 28% in terms of nucleotide 
and amino acid of HAj and different glycosylation sites from the HA of H1N1(1918) and H1N1(2008). 
Likewise, the NA(N1) of A/HINI - 2009 has such high level of variation. Vietnam is currently one of nearly 
150 nations confronting HlNl - 2009 pandemic and the infection wave spreads rapidly to many of 
cities/provinces. In this review, we are presenting informative data about the genetic sources and mechanism of 
molecular evolution to form the current human A/HINI - 2009, particularly, detailing its emergence history, 
circulation, general characteristics of evolution; mechanism of the viralence and genetic changing process; 
several features of measurement and prevention to be implemented. The emergence and circulation of the 
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human A/HINI - 2009 in Vietnam poses the potential threat and high presure on us to confront a new 
influenza epidemiology in our country, in paralell with the H5N1 avian influenza circulating during many 
years now. 

Key -words: genetic source, HlNl 2009, H2N2, H3N2, H5N1, influenza A, lineage, molecular evolution, 
pandemic, S-OIV 
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