Tap chi Céng nghé Sinh hoc 7(2): 133-153, 2009

BAI TONG QUAN

NGUON GEN VA CO CHE TIEN HOA PHAN TU CUA VIRUS CUM A/HIN1 - 2009 GAY

PAI DICH O NGUOI HIEN NAY

I.é T hanh Hoa, Trwong Nam Hai, Nong Vin Hai, Pinh Duy Khang, Phan Vin Chi, Quyén Pinh Thi, Lé

Tran Binh
Vién Cong nghé sinh hoc

TOM TAT

Virus cim A (Influenza A virus) 14 mot loai virus diic biét, c6 mirc d6 va diéu kién tién héa nhanh do kha
ning thay dbi hé gen tao nén phan type va bién ching méi théng qua co ché dot bién “léch khdng nguyén”
(antigenic drift) hodc/va tai t6 hop “ron khdng nguyén” (antigenic shift). Tron khang nguyén Ja hién tugng trao”
ddi cac-phén doan gen hay con goi 1a tai td hop trao doi (reassortment) gilra cac virus thudc cuing mdt phan
type hoidc gitra cac phén type khac nhau, din dén sy hinh thanh mét loai virus méi ¢ dac tinh gy bénh va
khéng nguyén hoan toan khéc c6 kha néng gy dai dich toan cdu. Virus ciim A/HINI - 2009 (A/HIN1)v; S-
OIV) hién nay la dién hinh cta qua trinh tién hoa dic biét nhu vay giita cac dong virus cam A. Mot loat virus
cim A gdy dai dich trong thé ky 20 va virus HINI hién nay (2009) dugc hinh thanh 14 hé qua cia qua trinh
tién hoa tai td hop nhidu dong ciia virus ciim & déng vat va ngudi. Trong d6 phai ké dén cac dong/phan type: 1)
HINI gay dai dich cim T4y Ban Nha (Spanish flu) nim 1918 - 1919; ii) H2N2 gy dai dich cim chiu A
(Asian flu) ndm 1957 - 1958; iii) H3N2 gay dai dich cim Hong Kéng (Hong Kong flu) nim 1968 - 1969; va
iv) HIN1 méi hinh thanh, giy dai dich ciim hién nay, ndm 2009. Dong virus cim A/HINL - 2009 ¢6 ddc tinh
di truyén, gay bénh va khéng nguyén khac hin cac dong virus cum A/HINI tru6e d6, ddy 1a virus cua ngudi,
dugc hinh thanh qua nhidu 16p tién hoa tu nhidu ngudn gen va dong gen cua virus cam A khéc nhau. Déy 1a Két
qua cua sy tlen hoa “léch khang nguyén” va tai t6 hop “trén khdng nguyén” tir nhleu dong virus cia lon, ngudi
va chim c6 xuat xit Bc My va Au - A. Gen polymerase PB2 va PA lay tir ngudn gen cim lon HIN1/H3N2 ma
trde do6 tai td hop tir cim chim/lon Bic My; gen PBI ldy tir ciim A/H3N2 cha ngudi; gen H1, NP va NS thu
thép tir cim lon ¢6 dién HIN1 va ciam lon H3N2; gen N1, M ldy tir cim lon HIN1/H3N2 nguon gen Au- A
Tt ca céc pban doan gen kién tao virus HINI - 2009 da c6 nhimg djt bién 16n so véi ngudn gen tlen nhiém,
dic biét 14 gen HA(HL1), cé sai khac dén khoang 28% v& nucleotide va amino acid cia HA, va nhiéu vi tri
glycosyl hoa khéc la so véi HA cua HIN1(1918) va HIN1(2008). Gen NA(N1) ciing c6 mirc d9 bién dbi twong
tw. Viét Nam dang la mdt trong gan 150 quéc gia dang c6 dai dich HIN1 - 2009, lay lan nhiéu tinh/thanh va
con sb nhlem HINI - 2009 dang gia ting nhanh chéng. Trong bai bdo nay ching t6i trinh bay nhiing dif liéu
thong tin vé nguon gen va co ché tién hoa phén tr ciia dong/phén type cim A/HINI - 2009 tré thaph virus cla
nguoi, cu thé vé su xuat hién, luu hanh; déc diém chung vé tién héa; co ché clia su hinh thanh, qué trinh bién
d6i doc luc va di truyén; mét sb nét vé can thiép va phong chong chn giai quyét. Sw xuét hién va hru hanh cm
A/HINI - 2009 ctia ngudi tai Viét Nam tao thém moét déi mit dich t8 méi tai muéc ta, song song véi cim
A/H5N1 di va dang hoanh hanh trong nuéc nhiéu nim qua.

Tir khéa: Ciim A, dong gen, dai dich, HINI 2009, H2N2, H3N2,H5NI, ngudn gen, S-OIV, tién héa phan tr

GIOI THIEU SU XUAT HIEN VA LUU HANH
CUA CUM A/HIN1 TRONG LICH SU

Tir thang 4/2009 dén nay, mét phan dong méi
clia virus cam A/HINI bing nd & Mexico, nhanh
chéng lan sang nhiéu nuéc Bic M§, chau Au va dén
nay, gin 150 qubc gia trén thé gi6i, 134.500 ngudi
nhiém, 816 ngudi chét (dén 22/7/2009), trong do o,
Viét Nam d& va dang luu hanh dich cim HINI1 méi’
nay (Gallaher, 2009; IT, 2009; Kuntz-Simon, Madec,

2009; Neumann et al., 2009) (Hinh 1). Cé 1€, van
chuyen hang khéng da nhanh chéng dua virus phén
phbi khap toan cau (Khan et al, 2009). Virus cum
méi, xudt hién nam 2009, véi tén viét tt 1a A/HIN1
- 2009 hay A/(HIN1)v (variant), hodc con dugc goi
14 virus cim A c6 ngudn gbc tir lgn (swine-origin
influenza A (HIN1) virus), ky hiéu S-OIV, duoc
khing dinh mot cach chin chin dé 12 HIN1 cia
ngudi va ngudi chinh la vét chi thich hop cho su
truyén lay truc tlep ngudi - ngudi (Naffakh, van der
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Werf, 2009; Michaelis et al., 2009). Do van téc, hinh
thire 1ay lan va mirc d6 gdy bénh cua virus HINI -
2009 trén pham vi toan cdu, ngay 11 thang 6 nim
2009, T4 chirc Y té thé giéi (WHO) di chinh thirc
théng bao nang 1én clp dé 6, cip do cao nhat va
cong bd dai dich cim A/HIN1 trén pham vi toan thé
gi¢i (WHO, 2009).

Cam A phén type HIN1 (A/HIN1) chua 16 duge
hinh thanh tir bao gid, ma chi duoc biét dén lan dau
tién vdo ndm 1918 trong dai dich cim mang tinh
khéc liét nhét trong lich sir coh goi Ja cim Tay Ban
Nha (Spanish flu), béi quy mé dich bénh toan cau
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v6i trén 40 trigu nguoi tir vong (Nelson et al., 2008;
Vana et al, 2008; Investigation Team, 2009). Sau
dai dich d6, phén type cim A/HINI tiép tuc luu
hanh trong céng ddng loai nguoi trong giai doan
1918 - 1957, sau d6 bién mét trong vong 20 ndm, roi
lai xudt hién tir 1977 cho dén nay. M6t trong nhimg
céu hoi vé tién hoa chira dugc giai dap mot cach triét
dé d6 13, bang cach nao virus HIN1 ddc luc cao nhat
trong lich sir dugc hinh thanh; va ¢ déu, lac nao,
virus xuét hién dAu tién dé rdi gay nén vu dich thim
khéc trong lich sir loai ngudi vao ndm 1918 - 1919
(Taubenberger, Morens, 2006).
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Hinh 1. Ban dé phan bb dai dich cim A/H1N1 - 2009 trén pham vi toan cau cla Td chirc Y té thé gidi (tinh dén ngay
06/7/2009). (Ngudn: WHO tai http://www.who.int/csr/don/h1n1_20090706a 1100.png)

Mic du theo ghi nhin, nhitng ndm 1847, 1889
cing dd ¢6 nhiéu vu dich c¢6 biéu hién l4m sang va
quy mé trong tir nhu dai dich cim, nhung liéu d6 c6
phai la dich cam tién nhifm cua dai dich cim
A/HINI - 1918 hay khéng? Pén nhimg nim 1930,
khi nhimg chung virus cim A thude phéan type HINI
dugce phén lép déu tién & lon, sau d6 1a & nguol; va
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bing phuong phap huyét thanh hoc ngusi ta di
chimg minh ching c6 méi lién quan khang nguyén
v6i virus cim gay dai dich ndm 1918 (Shope, 1936;
Zhou et al., 1999). Nhing ndm cudi 1990, khi ky
thudt giai trinh tr duge img dung va nhimg chudi
gen diu tién ctia mot s6 ching virus dai dich ctim cd
dién HINI - 1918 d4 duoc giai md, d6 13 phimg
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chudi gen thuc vé cac ching A/South
Carolina/1/1918 ~ (HINt);  ching  A/Brevig
Mission/1/1918(HIN1)  va  ching  A/New

York/1/1918(HIN1) (Taubenberger et al, 1997,
2005; Reid et al, 1999; 2000; 2002; 2004a) cho
phép c6 nhimg hiéu biét phan tich lién quan sau xa
hon giita cac ching cua phan type HIN1 tién nhiém
va hau nhiém trong quan thé déng vit va ngudi
(Fanning et al, 2002; Reid et al, 2003;
Taubenberger et al, 2000; Vana et al, 2008;
« Zimmer, Burke, 2009).

Nhimg nghién ciru tiép tuc sau d6 cho thiy, sau
nam 1918, virus cam A/HIN1 vin tiép tuc hru hanh
trong tu nhién, bat dau phén hoa tao thanh cac dong
lay nhiém; hodc c6 thé di phan héa trrde do, nhung
dén nhimg ndm 1918 - 1950 méi phat hién thiy
trong quén thé gia sic va ngudi (Jordan, 1927
Oxford et al,, 2002). Dong HINI luu hanh trong
quan thé loai lon, ¢ thé cling vin song hanh trong
cdng ddng loai ngudi, thuc hién qua trinh tai td hop
déi gen (antigenic shift) gdy nén cac 6 dich bang
nim cho dén nhimg nim 1950. Vi sy xuit hién cia
virus cim H2N2 gay dai dich trén ngudi nam 1957
(con goi 1a dai dich “cum chdu A"’), mot hién tuong
that la ky d4 xay ra 14, nhimg phan dong true tiép cla
HINI tir dong A/HIN1 - 1918 hoan toan bién mét
khéi cong dong loai ngudi, nhung “hdu dué” cua
ching van cir con ton tai trong quan thé loai lon.
Nam 1977, HIN1 cia ngudi lai xut hién, v&i nhidu
bang chimg cho ring d6 co thé 1a virus HIN1 cia
nhimg nidm 1950 luu giir trong phong thi nghiém bi
thét thoat ra tu nhién, do mirc do twong dong gin
nhu tuyét d6i giita khang nguyén céc ching sau 1977
voi cac chung HIN1 gy bénh truée dé 20 ndm
(Kendal et al, 1978). Céc dong virus nay van tiép
tuc ton tai trong tw nhién, dé cung cip nguén gen da
dong kién tao nén céc phan dong virus cam A méi
(Taubenberger, Morens, 2006; Bahl et al., 2009).

Nam 2006, hai dong “hdu dué”
A/HINI - 1918 va hai dong méi tai td hop khéac
ngudn 14 dong HINI cua ngudi va dong HINI cua
lgn (ctim lon ‘cd dién™), da tién hanh t4i t6 hop nhiéu
lin tao nén dong virus cim A/H3N2 cia ngudi
(Scholtissek et al., 1978; Zhou et al., 1999; Sun et al.,
2009). Cing tr dong H3N2 nay cua nguoi, ciing
giéng nhu sy phan héa HINI truée day, mot dong
thich tmg H3N2 cua lon ciing dugc hinh thanh
(Taubenberger, Morens, 2006; Yu ef al,, 2007; 2008;
Sun et al., 2009). Mirc d gay bénh déi voi ngudi cia
céc phén type mdi nay khéng cao, bénh xay ra 1é t&, ca

HIN1 cua.

hai dong HIN1 va H3N2 ciia lgn hau nhu khong gy
bénh ma chi gdy nhiém d6i véi nguoi (Olsen, 2002;

Taubenberger, Morens, 2006). Tu do tr¢ di, cum
A/HINI van git muc d§ doc luc gay nhiém va gay
bénh “6n hoa” trong quén thé lon va cong déng nguoi
méi cho den thang 4 ndm 2009. Vi no luc nghién ciru
vaccine cp toc, cubi thang 5 nim 2009, Vién Tiéu
chuan va Klem dinh Sinh phim Quoc gia (NIBSC)
Vuong qudc Anh di tao dugc gidng virus vaccine
ching NIBRG- 121 theo phuong phéap di truyén nguoc,
liy gen HA(HI) va NANI) tr ching
A/California/7/2009(HIN1)v; va ngay 27 thang 5 ndm
2009, TH chirc Y té thé gisi cong b6 va khuyén céo str
dung ching NIBRG-121 dé san xuét vaccine cho
ngudi phong chéng dai dich HIN1 - 2009 hién nay
(http://www.who.int/csr/resources/publications/swinef
1w/2009_05_27IDCDC RG15a.pdf). Cung véi NIBSC,

Trung tim Kiém soat va Phong nglra bénh tat Hoa Ky
(CDC) ciing da thanh cdng tao giéng vaccine HIN1
ky hi¢u IDCDC-RGIS5; va mét s6 giong vaccine khéc
CBER-RG2, X-179A, IVR-153 phat trién & cac qubc
gia khac ciing da dugc WHO khuyén céo sir dung lam
vaccine

(http://www .who.int/cst/resources/publications/swinef

lw/en/).

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

Téi t6 hop tao nén virus cim A/HINI - 2009 tir
ngudn gen da dong

Clim A/HIN1 - 2009 dwong nhiém trén ngudi
hién nay, c6 thé noi 1a két qua ctia mot qua trinh tién
hoa hét stc dic biét dé tao nén mot san phdm HIN1
qua nhiéu 16p tién hoa tai td hop da dong (Shinde et
al., 2009; Investigation Team, 2009; Gallaher, 2009).
Giai doan déu va giira clia thé ky 20, tinh cach biét
dia 1y va su canh tranh loai vat chd, d3 tao nén thé
tién hoa tach biét ctia cac 16p t6 hop ngudn gen ctm
A, hay con goi 1a bé gen (gene pool) theo hai 16p
phan dong: 16p phan dong t6 tién Au A (Eurasian
lineages) va 16p phan dong 5 tién chau My
(American lineages) (Bahl er al., 2009). Nhimg thap
ky cudi thé ky 20 dau thé ky 21, ngudn gen cb co hoi
trén nhap, ma mét trong nhing loai vat chu giao huu
ngudn gen chinh la con ngudi va phuong tién giao
théng cia con ngudi (Khan et al., 2009; Naffakh,
van der Werf, 2009). Cim chim Bic My c6 dip tlep
xtic véi cim lgn Au - A; ciim nguoi va cam lon ¢o
dién c6 dip trao d6i gen cing nhau dé ¢6 co héi tai td
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hop tao nén cac phén type va bién ching méi, trong  Taubenberger, Morens, 2006; Bahl er al, 2009;

d6 dién hinh 12 HIN1 - 2009 (Zhou et al, 1999;  Zimmer, Burke, 2009).

Virus cumt.mm :
(ngudn gen Bic My)

P L
';?;’:) :&ptgg ',:;Ea,,mg,?) Cum lon HIN1/H3N2
Cum Ign HIN2/H3N2 (ngudn gen Au - A)

Cum A/HIN1 ngwoi
AlCalifornia/04/2009(H1N1)
{tam hop tir 3 ngudn gen)

Hinh 2. So db tién hoa phan tir tai tb hop trao dbi (reassortment) tao nén virus A/H1N1 - 2009 gay dai dich hign nay tir
nhiéu ngudn gen khac nhau (thiét ké lai dwa trén tai liéu tham khao). !
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Cac budc tién hoa tai t8 hop cha virus cim
A/HINI - 2009 c6 thé duoc md ta qua 2 giai dogn
tam hop (tai t hop tir 3 dong gen) (Hinh 2). C6 thé
tém lugc van tit nhu sau: Tir 3 dong gen 1a cim
A/H3N2 cua nguoi (human A/H3N2), cim chim ton
tai & Bic My (North American Avian Influenza) va
cam lon ¢b dién A/HINI (classical swine A/HIN1)
c¢6 tai Bic M§, mét phan type trung gian la cim
A/H3N2 cua lon va mét dong gen 1a cium lon HIN2
Béic M§ duoc hinh thanh. Day 1a giai doan tam hop
thir nhat tir 3 ngudn gen “néi dia Bdc My tao nén
dong virus trung gian H3N2 & lon (con goi 1a ciim
lon H3N2) (Nelson et al, 2008; Zimmer, Burke,
2009). Song song nhur vdy, cic phan type trung gian
khac cua 16p phan dong 6 tién Au - A ciing duoc
hinh thanh, d6 12 cam HIN1 va H3N2 cua lon
(ngudn gen Au - A). Tham gia giai doan tam hop
thir hai gbm 3 thanh phan: dong virus trung gian
H3N2 & lgn, dong gen cim logn HIN2 Bic My va
dong gen cum lon HIN1 Au - A. Qué trinh t4i t3 hop

dién ra lac nay 1a trong d6i phic tap: Tir dong gen
H3N2 ctia lgn hinh thanh sau qué trinh tam hop lan 1,
gen PB2, PB1, PA, NP va NS dugc gbp cung voi
gen H1 14y tir cim lon HIN2 Béc M§ va gen N1 va
M liy tir cum lon HIN1 ¢4 ngudn gbc Au - A dé tao
nén dong cum A/HINI1 ngay nay (Hinh 2) (Shinde et
al., 2009; Michaelis et al., 2009; Smith ef al., 2009).

- Cam A/HINI1 - 2009 dugc hinh thanh sau hai
qua trinh tam hop, d6 13 phan type cta mot t6 hop
c4c phan doan gen c6 mirc d6 bién d8i khéc rat nhiéu
so v&i ciim A/HIN1 vén vin dang luu hanh & chau
M§ trong cc nim trude d6 (cho dén 2008), dic biét
dbi véi cac gen khang nguyén H1 va N1 (Gallaher,
2009, Shinde et al, 2009; Zimmer, Burke, 2009).
Ngudn gbe tién héa tai t6 hop tao nén cim A/HIN1
clia nguoi nam 2009 dic trung bang sy tron 13n hén
tap cla nhiéu dong gen tir cim chim, ngudi, lon dé
tao nén cac chung trung gian tai t3 hop, cung cép cac
phéan doan gen cho su hinh thanh cim A/HIN1 ngay
nay (Smith ef al., 2009) (Bang 1).

Bang 1. Ly lich “frich ngang” cGa 8 phan doan gen cim A/H1N1 (A/California/04/2009(H1N1)).

Phan doan Do dai Ngudn géc gen Trung gian tai t& hop Cum A/H1N1 cua ngw&i

gen (bp) tién hoa {(vi du dai dién)

PB2 2280 Cum chim Béc My Cum lgn Bac My AJCalifornia/04/2009(H1N1)
(HIN2/H3N2)

PB1 2174 Cum H3N2 nguoi CUm lon Bac My AJCalifornia/04/2009(H1N1)

*PB1-F2 (H1N2/H3N2)

PA 2151 CUum chim Bac My Cum lgn Bac My AJCalifornia/04/2009(H1N1)

. (HIN2/H3N2)

H1 1701 Cam lgn cb dién (H1N1) Cum lgn Bac My (H1N2) A/California/04/2009(H1N1)

NP 1497 Cam lon ¢b dién (H1IN1) Cum lgn Bac My A/California/04/2009(H1N1)
(HIN2/H3N2)

N1 1410 Cum chim Au - A Cam lon Au - A (HIN2/H3N2)  A/California/04/2009(H1N1)

M 982 CUum chim Au - A Cam lgn Au - A (HIN2/H3N2)  A/California/04/2009(H1N1)

M1 :

M2 .

NS 838 Cam Ion cb dién (HIN1) Cum lgn Bac My AJCalifornia/04/2009(H1N1)

NS (HIN2/H3N2)

witttNSz

Ghi (‘:.hl.'ll 3 PB1.-I_:2 (273 bp): I:?)ng vao gen PB1 nhung bi gian doan do ddt bién; **M1 (759 bp); **M2 (294 bp): hinh thanh
do ndi gen (splicing) trong phan doan M; ****NS1 (660 bp); ****NS2(NEP) (366 bp): hinh thanh do néi gen (splicing) trong

phan doan NS.
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. Lwgc tom lich si hinh thanh ciac dong cum A
cung cip ngudn gen tién héa

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

Pai dich déu tién dugc ghi nhan trong lich sir 14
cim T4y Ban Nha do virus thudc phan type HINI
gdy nén ma tinh dac hiéu két hop khang nguyén cla
dong virus HIN1 - 1918 nay khac hoan toan véi
HINI cta lon lic d6, cho phép nhan xét, dong cliim
A gly dai dich trén ngum nay da tién hoa va bién dbi
(Shop, 1936). Déi véi virus chm A/HlNl o lon, sau
nay dugc goi la dong virus “HINI 6 dién” clia lon
(classical swine HIN1), cho dén khi phan 1&p vao
nam 1930, c6 cac dic tinh sinh hoc khang nguyén va
phén tir sau hon 10 nim tién hoa, d4 khac xa nhiéu
so v6i HIN1 - 1918 cda lon nim 1918 va HIN1 -
1918 ctia ngudi ndm 1918 (Kanegae et al., 1994).

Nhiéu nha nghién ctru cho ring, déng virus ctim
HINI - 1918 bit ngudn tir My (ving Kansas) va tran
sang chau Au (Barry et al, 2008), nhung cling c6
nghién ciru cho thiy, dong virus HIN1 d4u tién ndy
vé6n sinh ra & cdc nudc Pai Tay Duong ngay thang 2
nam 1918 (Simonsen, 2004; Zimmer, Burke, 20Q9).
Trudc d6, nam 1916 - 1917, cling da ¢6 mdt s6 &
dich cim x4y ra tai cac cin cir quan sy cua Phap, c6
18, day 1a ngudn virus tién nhiém dé tién hoéa phat
sinh dai dich 1918. Cho du con tranh c;’i‘i thoi gian
nao 1a chinh xac va & dau phat sinh ngudn gen dau
tién clia virus cim A/HIN1 - 1918, nhung thuc té
hién nhién cho thiy dai dich nay khéng khoi phat tai
chau A, mac du sy gop nhit ngudn gen kién tao vin
con 1 vAn dé bi 4n cin lam séang to (Knobler et al,
2005).

Dai dich 1918 khoi phéat bing mét dot dich
“nhe” vao mua xuin nam 1918 va “ndng” dan trong
cac thang cubi 1918 diu 1919. Cung lic, dich phat ra
& chau Au va Bic M¥, chi yéu 1a & M¥ tai cac trung
tam hudn luyén va co s& quan su ciia M§ chudn bj
dua quan sang chau Au (Reid et al, 2001). Pot dich
tha hai tlep ndi vao mua thu ndm 1918; va trong gan
2 théng, dich bénh di lan tod khip thé gi6i véi ty 16
gdy chét 5 - 10% (Knobler et al., 2005). Dot thir hai,
do chju anh hudng cia mién dich thu duoc tir dot
trude nén ty 1€ duge bao vé 1a 56 - 89% so voi 35 -
94% trude d6, con nhimg dot tiép theo trong nam
1919 - 1920 dich bénh d3 khéng con manh liét nhu
trude (Barry et al, 2008). Ciing nhu cac dai dich
cim vé sau, dich cim T4y Ban Nha (1918 - 1919)
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cling bt dau bang gly chét véi ty. 18 16m do pha v&
cAn bang mién dich bdi co ché cia “con bdo
cytokine” (cytokine storm), roi sau d6 trong cong
ddng mat bang mi&n dich dugc néng dan vasu manh
liét cia dich bénh thuyén gidm din rdi mét hin
(Kobasa et al., 2007).

V& dac diém di truyén hoc, dong ctim A/HIN1 -
1918 trén co so phén tich gen/hé gen moi duge giai
mi gin day cho thiy, khéc v4i cac chiing/dong cim
gy dai dich vé sau nay, cac ching phét sinh ndm
1918 déu thuc hién qua trinh kién tao hé gen bt
ngudn tir cim chim va chuyén dbi tinh thich mg
sang ngudi roi lan truyén gy nhim truc tiép ngudi -
nguoi (Reid, Taubenberger, 1999; Taubenberger et
al., 2005). H¢ gen cua HINI - 1918 chic chén dugc
Jiy tir thanh phan gop nhdt phén doan gen cia cim

chim chua biét 15 nguon géc phét sinh
(Taubenberger, Morens, 2006; Vana, Westover,
2008).

Cac dong virus cum ¢é dién va thwong truec cita lon
HINI, HIN2, H3N1, H3N2

So khai nhét, cim A giy nhiém trén lon lan ddu
tién dugc ghi nhin 14m sang 1a vao ndm 1918, cung
lhc vai dai dich cam trén ngudi giai doan 1918 -
1919. Mét didu cin phan biét r6 rang 1a, virus dai
dich cim HINI - 1918 hinh thanh tir ngudn gen
virus ciim chim ma khéng phai phat sinh tir ngudn
gen duong nhiém luc d6 dang c6 trén lon (CIDRAP,
2009). Ching cim lon HINT dau tién duge phén lap
vao nam 1930 ¢ My, tr @6 cm lgn HIN1 hiu nhu
thudng tryc trong quan thé lgn & moi thoi gian cho
dén nay (Kanegae et al, 1994; Olsen, 2002), tr¢
thanh dong virus cum lon cb dién (classical swine
strain/lineage). Dong virus cum lon ¢6 dién HIN1
dugc phat hién tdn tai gay bénh duong héd hip &
nhiéu nudc trén the gi6i (Liu et al., 2009a). Bén canh
d6, con c6 mét sb phan type khac tao nén cac dong
gy nhim cim A trén lgn, bao gom HIN2, H3N1 va
H3N2, ]Jam phirc tap héa cac dong virus cim A gy
nhiém va gy bénh c6 ngudn gen tang trir trong lon
(Saito et al, 2008; Chutinimitkul er al., 2008;
Moreno et al., 2009), tao diéu kién cho sy trao ddi
chéo hinh thanh phin type hodc cac ching méi co
doc luc cao hon (Yu et al., 2007; 2008; Sun et al,
2009).

Cam lon (swine influenza) dugc hiéu theo nghia
dich t& hoc 1a dich cim gdy ra do cép ching virus
cim A théng thuong thich ng va ton tai thudng



Tap chi Céong nghé Sinh hoc 7(2): 133-153,2009

xuyén trong vt chu 14 lon. Nhu d4 néi, ching ndi
trdi gy dich cim & lon la thudc phén type HINI,
mdt dong virus cim A tiép tuc ton tai c6 thdi gian
xult xr tir nhitng ndm 1918, nhung c4c ching thudc
cac phén type khac 1a HIN2, H3N1 va H3N2 ciing
gay bénh véi triéu chimg bénh tich tuong tu va ciing
dugc phén lap thudng xuyén tir lon (Taubenberger,
Morens, 2006; Kothalawala et al., 2006; Ducatez et
al., 2008; Michaelis et al., 2009).

Cum lon xay ra thudng xuyén & lon tai nhiéu
nuée trén thé giéi véi ty 16 nhifm cao va ty 16 chét
thép (1 - 4%), trong d6 co cac tiéu bang mién Trung
nu6ée My, Mexico, Canada, Nam My, chau Au (gém
Vuong quéc Anh, Thuy Dién, Italy), Kenya, Trung
Quéc, Pai Loan, Nhat Ban, Han Quéc, Thai Lan va
mét s& nude khac (Olsen, 2002; Yu ef al., 2007,
2008; Chutinimitkul et al, 2008; Kuntz-Simon,
Madec, 2009). Lon, mdt vat chii ¢6 vai tro thiét yéu
trong vong tién hoa cia cim A thich ing gay bénh
trén va clia ngudi, c6 thé bi gay nhidm bdi mot loat
cac phan type cim A dich cim mua vu (seasonal
influenza A viruses) cua lon, chim, ngudi; trong dé
dong H3N2 von s hiru cia ngudi cling ton tai
thudong xuyén & lon tao nén mot thé tai t6 hop tron
gen hinh thanh cdc ching mdi (Kothalawala et al.,
2006; Sun et al., 2009). Dong H3N2 gay dai dich &
ngudi nhitng ndm 1968 (con goi 1a dich cum Hong
Kéng) dugc coi la phat sinh tir lon, sau khi giét chét
gan 1 triéu ngudi, lai “6n héa” tré lai va 14 virus com
miia vu thudng xuyén cé mit & cong déng ngudi va
quén thé lon (Yu et al,, 2007; 2008), bit budc mot sé
nude phai ap dung chuong trinh vaccine theo mua
cho lon va cho ngudi (Baras et al., 2008). Cac vu
dich ndi tréi do cim lon giy ra & ngudi duoc ghi
nhian ndm 1976 va vaccine cim lgn su dung cho
ngudi dugc tién hanh & M§ cho gin 40 tridu ngwdi,
da ddy hii virus gay bénh trén ngudi, mic dit ¢6 hién
tugng phan ng vaccine tao nén hdi chu'ng Guillain-
Barre (Sencer, Millar, 2006).

C6 thé tém lugc, céc giai doan va qud trinh hinh
thanh cac chung/dong/phén type cim lon nhu sau:

- Tir 1930 dén 1998, cim lon ving Béc M¥ chi
yéu do phan dong ctm lgn ¢b dién A/HIN1 gay ra.

- Tir 1998, dong virus ciim A/H3N2 véi sy tai td
hop céc phan doan gen tir cic ngudn gen cam A &
ngudi, lon, chim (qud trinh tam hop, triple
reassox’cment) tr& nén noi trdi gay bénh & lon vung
Bic My, song hanh cing dong virus cam lon ¢b dién
HINI.

- Cing trong giai doan nay, cdc chung virus
thudc dong méi HINZ, két qua ca tai t5 hop trao
dbi chéo giita dong trung gian H3N2 tam hop trude
d6 v&i dong virus cum lon ¢ dién HIN]1, cling dugc
phén 1ap tai My.

- Dong phén héa khéc 1a H3N1 cling duoc phan
1ap trén lon & My trong 10 nam gan day, co thé 1a két
qua tai t6 hop ctia H3N2 cua ga tdy véi HINI trén
ngudi (loai ¢b dién, truée 2009) va cac virus cim A
dwong nhifm trong quén thé lon, tr& nén mét dong
méi gop tay cho tién hoa tai td hop trao ddi gen hinh
thanh cim A/HINI1 - 2009 (Lekcharoensuk et al.,
2006; Michaelis et al., 2009; Peiris et al., 2009).

- Dong virus méi HIN1 - 2009 dwoc phat hién
trén ngudi tir thang 4 nam 2009. Ngay 02/5/2009, Co
quan gidm sét thyc phim Canada (CFIA, Canadian
Food Inspection Agency) thong bao tim thiy virus
mdi HIN1 - 2009 trén dan lon & Alberta (CFIA,
2009), vi du d6 1a chung A/swine/Alberta/OTH-33-
24/2009(HIN1) (sb dang ky: GQ369425). M¢i dau,
CFIA nghi ring lgn bi nhigm do tiép xic véi ngudi
nudi mang virus HIN1 - 2009, nhung sau d6 loai
virus mé&i nay dugc xac dinh 1a virus HIN1 - 2009
ctia lon, ngudn lay chua duoc 8. Giita thang 6/2009,
tuong tu, loai virus méi HINI - 2009 cia lgn ciing
giy ra O dich tai mdt trang trai & Argentina theo
thong bao ciia T6 chirc Thit y thé giti (OIE) véi 30%
¢6 tridu chimg 1am sang, khong c6 ty 16 chét (OIE,
2009). Cac ching cim A/HIN1 - 2009 trén lgn c6
thanh phin gen HA(H1) va NA(N1) déng nhit t6i 99
- 100% v&i cim A/HIN] - 2009 ciia ngudi.

Su phirc tap clia qua trinh tién hoa phan dong
cim A & lon, cong thém mét didu kién sinh hoc la
lon 1a loai vat chu thich tmg chuyén di cu triic cia
virus cim A 1én ngudi, cling nhur day la loai vat qua
gin véi cong ddng ngudi trong mdi quan hé lay
nhim, d3 tao loi thé hét sic thuan lgi cho viée hinh
thanh cac dong mai gy dai dich cla virus cim A.

Cdc dong virus cim gdy dai dich & ngwéi H2N2
(ciim chéu A) va H3N2 (ciim Hong Kong)

" Ca hai dong virus cim A H2N2 va H3N2 nay
déu xuit phat tai chau A, gy dai dich cach nhau
khodng trén duéi 10 nam, trong giai doan 1957 -
1958 va 1968 - 1969.

Pai dich cim chau A (Asian flu) do dong virus
cam A phan type H2N2 gay ra, duoc sinh ra ndi tai
tai Trung Quédc vao khoang thdi gian dau nim 1957
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(Scholtissek et al, 1978; Lindstrom et al., 2004).
Virus H2N2 dugc phén ldp tai Singapore thang
2/1957 va Hong Kong thang 4/1957, nhung dai dich
H2N2 lai xuét hién & Trung Quéc, Hong Kong, tran
xubng phuong Nam vao mua hé 1957, sang M§
thédng 6/1957, gy chét khoang 1 triéu ngudi trong
cac ndm 1957 - 1958 (Glezen, 1996). Dong virus
cam A/H2N2 - 1957, tiép nhan 3 phén doan gen c6
nguén gbc thiy cim, tir vit hoang di va 5 phan doan
gen khéc fir ching virus cim A dang hru hanh irén
ngudi lic do, trong d6 gen HA(H2) dugce thu nhén tir
vit (Schafer et al., 1993; Scholtissek et al, 1978;
Lindstrom et al.,, 2004).

Sau d6 10 nim, dai dich cim Hdng Kéng xuét
hién voi mét dong virus cam A mdi giy bénh, do 1a
H3N2. Dong virus gy dai dich nay thu nhén 2 phén
doan gen moi, théng qua tai t6 hop trao ddi gen
(reassortment) tir ngudn tang trir vit troi va giir lai 6
phan doan gen c6 ngudn gbc tir virus cim ngudi von
Iru hanh lic d6. S& ngudi chét do H3N2 trong dai
dich nay khéng nhiéu, mot phin do nguyén nhan 13,
tuy gen HA c6 thay dbi tir H2 sang H3 (theo co ché
tron gen tai t5 hop), nhung gen N2 van giit nguyén
ven. Tuy N2 khéng phai la mét khéng nguyén gay
mién dich bao v& hoan toan khi virus xam nhip,
nhung khang thé do N2 sinh ra cling gop phan trung
hoa virus sau nhi®m va do vay, lam bién déi mirc d6
ac liét caa dich cam (Glezen, 1996; Scholtissek ef al.,
1978; Lindstrom et al., 2004). Mot 1y do khac, l1a
trude do6 trong lich sir, phan doan gen H3 da c6 tdn tai
nén it nhidu cfing c6 tao nén mit bang mién dich &
modt & nguoi 16m tudi, lam kim ham dang ké mirc d6
va tbe d6 lay truyén ciia virus H3N2 trong dai dich
nhimg ndm 1968 - 1969 (Simonsen et al.,, 2005). Ciing
¢6 thé, do ap luc nhu vy, nén virus H3N2 tuy “4c
lier” Tac khoi dau dai dich, nhung khéng 1au va trg
nén “6n hoa” ton tai cing con ngudi dé thinh thodng
gly “ciim mua v, dic bidt & cac mude Bic My tir d6
cho dén nay (Baras ef al, 2008). Tuy nhién, diéu dang
lo ngai Ja sy Juu gt thuong xuyén cia mot ngudn gen
cim A trong quan thé nguoi, s& tao diéu kién tai t
hop sinh ra nhitng chiing virus mdi; va chinh xac diéu
do6 da )géy ra vdi dong HIN1 - 2009 duong dai c6 su
gop phén dic luc ciia dong gen H3N2 clia ngudi nay
(Michaelis et al., 2009; Neumann et al, 2009; Smith
et al,, 2009; Zimmer, Burke, 2009). Ciing giéng nhu
su song hanh ton tai cia HIN1, cac dong H3N2 cua
ngudi va H3N2 ciia lon ciing dong thoi hru hanh trong
cdng ddng loai ngudi va quan thé loai lon tir d6 cho
dén nay (Yu et al, 2008; Chutinimitkul et al., 2008;
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Sun et al, 2009).

CO CHE CUA QUA TRINH BIEN POI DI
TRUYEN TAO NEN VIRUS CUM A/HIN1 - 2009
CUA NGUOI

Bién déi yéu t6 ddc lwc gy nhiém giira cac lodi

Virus cim A d3 dugc phan lap tir nhiéu loai
dong vat, gia sic, gia cAm, thity cAm, chim di cu va
dong vat hoang d&, chinh ching la nguon tang trit
ngudn gen cho qua trinh tai t6 hop kién tao cac bién
chung gay nén tat ca dich cim A trén thé giGi (Bahl
et al.,, 2009). Dong vit va ngudi cling chinh 1a tap
hop vat chu luu trix nguon gen lay nhiém gitra cac
loai véi nhau, k& ca ngudn gen tao nén virus cim &
ngudi (Horimoto, Kawaoka, 2001). Chi phéi qua
trinh 14y nhiém gifta cdc lodi 1a quy ludt “rdo cdn
lodi sinh hoc” (species-barrier), ma theo d6, virus
clia lodi nay khong hoac khé gay nhidm d6i véi vat
chu thude loai khac. Péi véi cam A, han ché thich
g vat chi vin tudn thu theo co ché néi trén, tuy
nhién c6 phan 1éng 180 hon, do c4c phan doan clia hé
gen virus cim A ¢6 thé dugc vay muon giita cac
phén type cta virus & cac lodi khac nhau mot cach dé
dang (Horimoto, Kawaoka, 2001; Bahl et al., 2009).
Virus cim A ca loai chim thudng nhan 1én rat kém
& nguoi. (Beare, Webster, 1991), con virus cim &
nguoi lai khéng hoan toan thich g nhén 1én & thiy
cam (Vines ef al., 1998; Ito et al., 2000).

Mot diéu hét sirc d4ng quan tAm 13 & chd, hdu nhu
tit ca cc bién ching tai td hop cha virus cam A déu
chon lon (Sus scrofa) 1am vat chu thich img trung gian
trong qué trinh bién ddi hodc/va chuyén ddi co ché
thich ‘mg vét chii cim nhiém ciia minh (Horimoto,
Kawaoka, 2001). Khong gidng nhu loai lon c6 vai trd
tang trit, lru gifr va cung img ngudn lay, cac loai virus
cm A & loai ngya (Equus caballus) chua théy cé
bang chimg xac thuc truyén lay truc tiép sang nguoi
(Medeiros et al., 2004). RS rang, loai chim va loai lgn
van la cac loai tiép tay déc luc cho viée chuyén déi
méthién chung virus cim A tir chd “thich ung cam
nhiém va gdy nhiém” tré thanh ching (hodc phan
type) virus “cua” nguoi va gay bénh” trén nguoi
(Homo sapiens). Qua trinh nay, dbi véi nhleu loai
virus khic gdy bénh cia ngudi phai mét hang
trim/nghin ndm, nhung ddi v6i cim A, c6 thé chi
duoc thue hién trong vong vai chuc ndm (Zhou ef al,
1999; Olsen, 2002; Xu ef al, 2004). Virus cim
A/HINI - 2009 ctha ngudi xuét hién nim 2009 hién
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dang gay dich tai 150 quoc gia trén thé glorl trong d6
¢6 Viét Nam, la mgt minh chimg hét strc xé4c thuc cia
qué trinh tién hoéa d6 (Shinde ef al, 2009; Liu ef al,
2009b; Kuntz-Simon, Madec, 2009).

Viy, co ché chuyen déi yéu t6 doc luc trong qua
trinh tién héa tao nén bién chung méi hodc phan type
méi c6 doc huc dic hiéu theo loai nhu thé nao?

Pac hiéu loai vat chu (host specificity), khac véi
thich tmg vét chi (host adaptivity) 12 & chd thich (mg
vét chu chi gitp virus thich ing gdy nhiém mot thoi
gian ma khéng coi vét chi dé 1a ngudn méi gidi

truyén lay truc tiép; con dic hiéu loai vat chu 1a mot
loai hinh trong tac gilfa virus cam nhim va té
bao/co thé thich ¥mg hinh thanh do tién hoa, ma & do,
virus thuc hién duoc mdt cach hoan toan qué trinh
gy nhiém va truyén 1y truc t1ep gilta ca thé nay véi
ca thé khac (Manrubia, Lazaro, 2006). bbi voi cim
A va cim A/HINI, yéu to doc luc quyét dinh rat 16n
qué trinh x4m nhi&m 1a méi lién két va mirc d6 trong
tac biéu hién gifra protein_hemagglutinin- (HA) bé
mat cua virus voi thu thé té bao cam nhiém cia vt
chi c6 clu tric t¥ sialic acid (SA) (Kumlin et al,
2008; Qi et al., 2009) (Hinh 3).
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Hinh 3. Thu thé té bao va lién két sialic acid cla thy thé voi hemagglutinin. A. Phan tir thu thé b& mat cdm gbc vao mang té
bao va sialic acid dwoc gén vao cudi ctia chubi polypeptlde thu thé; sialic acid lién két véi galactose tao nén goc quay a2,3
hoac 02,6 tiép nhan HA (hemagglutlmn) ma & gilva la diém cét cia enzyme neuraminidase (NA). B. M& hinh lién két
hemagglutlnln vGi sialic acid; cac amino acid 224-228 va 135-138 cuia phan tir HA tao nén “héc I6m” lién két véi sialic acid
(Ngudn: Expert Reviews in Molecular Medicine (2001): http://www-ermm.cbcu.cam.ac.uk). )

Céc loai sialic acid, trong ty nhién, phén 16m &
dang polysialic acid (polymer) lién quan den thu thé
t& bio, 1a nhing din chat c6 ngudn gbc tir
neuraminic acid d3 dugc N-acylate hoa (acetylation)
tai vi tri ciia amino acid Asparagine (N) (Suzuki et
al,, 2000). Hai phén tir co ban c6 vai trd quan trong
cia thy thé t8 bao 1a N-acetylneuraminic acid
(NeuSAc) két qua cta qué trinh acetyl hoa va N-
glycolylneuraminic acid (Neu5Gc), sin phidm cua
qué trinh glycolyl hoa (Schauer ef al, 1995). Ban
chat va céu tric ctia sialic acid biéu hién trén bé mit
té bao dong vat quyét dinh dic tinh gii han vat cha
clia sy cam nhiém ngoai lai (host restriction) hay néi
cach khac d6 chinh 1a yéu t6 co ban cua quy ludt
“rao cdn lodi sinh hoc” (Qi et al., 2009). O nguoi, t€
bao biéu mé duong ho hap ving khi quéan chu yeu c6
cAu tric thu thé bé mat thude chu01 lien két
NeuAca2,6Gal véi galactose hay goi tat 1a lien két

goc quay 02,6 (Couceiro et al,, 1993) va chi ¢ virus
chm ciia ngudi c¢6 protein HA nhén biét va lién két
(Stevens et al., 2005). O loai chim va loai ngua, té
bao biéu mo hoé hip va biéu mé tidu hoa cna co thé,
noi virus xam nhdp va nhan lén, c6 thy thé bé mit té
bao céu trac tir NeuGea2,3Gal hay goi tit 1a lién két
goc quay 02,3 (Ito ef al,, 2000). Do vay, virus cim A
cua gia cam va ngua chi ¢6 kha nang nhan biét va
lien két v6i sialic acid nbi galactose voi géc quay
a2,3 & ca hai dang acylate hda, NeuSAc va glycolyl
héa, Neu5Ge (Vines et al., 1998; Suzuki ef al., 2000;
Ito et al., 2000).

Virus cam A/HIN1 - 2009 da bién ddi cac vi tri
& chudi polypeptide HA(H1) khong con giéi han
nhén biét sialic acid & goc quay 62,3 ma hoan toan
chi nhin blet sialic acid & goc quay 02,6 & thu thé té

bao cam nhidm cia ngudi (Qi er al,, 2009). Do vay,
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) nguoi - nguoi la chudi xich vit chi hoan toan phu
hop cua cam A/HIN1 - 2009.

Bién d6i gen thanh phan ciia h¢ gen cim A/HIN1
-2009

DPic diém bién dbi
(HA(H1))

Phan doan gen quan trong nhét trong 8 phan
doan gen cAu trac hé gen cua mot virus cim A 1a
HA (hemagglutinin), mdt protein v, mang tinh
khang nguyén va do tham gia va tic dong vao qua
trinh xam nhiém cua virus, nén HA c¢on dugce coi
1a protein ddc luc cta virus (Kanegae ef al., 1994,
Gallaher ef al., 2009). HA mang dic tinh két hop
thu thé vdi sialic acid c6 trén bé mit té bao nhiém
trong qua trinh gay nhiém va dic tinh gdy ngung
két khi tiép xuc voi bé mit hdng ciu ga va ngua,
do vay, HA d& dang sir dung trong chin doan su
c6 mit cua virus (Stevens ef al., 2005; Kalbfuss et
al., 2008; Qi ef al., 2009). Piém nhé ra & dinh cuia
protein HA tao nén mot “héc I6m” dé lién két véi
thu thé carbon hydrate qua ciu néi sialic acid cta
té bao, va day la vai tro thiét yéu, do viy, trong
nguyén 1y tao vaccine cin bao dam cé khéang thé
sinh ra trung hoa dugc hemagglutinin. Mac dd
sinh ra ctia khang thé va kha ning trung hoa khang
nguyén bé& mit HA cua virus cim A dugce lugng
hoa bing phuorng phép chuin do (titration) thong
qua phdn ng ngin trd hdng ciu (Kalbfuss ef al.,
2008). V& dic tinh khang nguyén - mién dich
tuong quan voi doc luc virus, trén phan tir protein
HA c6 nhiéu vi tri quyét dinh khang nguyén
(epitope) va vi tri bam dinh thu thé (receptor -
binding site), ma & do, néu c6 dot bién (thay 601
amino acid) hoic/va gin két carbon hydrate, thi rat
6 thé, tinh khéang nguyén va doc luc bj thay dbi
tuy theo mic d6 khac nhau (Schwarzer et al,
2009).

Hinh 4 trinh bay so sénh d8i chiéu trinh tu
amino acid protein hemagglutinin (HA(H1)) cuia
virus cam A/HINI phan 13p trén ngudi, bao gdm
HINTI - 2009 (virus dai dich cim 2009, mét ching
chdu M§ va mét chung chau Au), virus HINI -
1918 va HIN1 - 2008. Hai ching virus HIN1 moi
phéat sinh dai dién cho dai dich ciim nim 2009 1a
A/New York/18/2009(HIN1), phan 1ap tai M§ (sb
dang ky: FI1984355) va A/Paris/2591/2009(HIN1),
phan lap tai Phap (sé ding ky: GQ249333) dugce
s dung song ddi, giira chung chi c6 sai khac

cia gen hemagglutinin
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amino ac1d tai vi tri 221 (T2218) va 240 (D240E)

- chimg t6 HIN1 - 2009 gy dai dich toan cau co

mic d§ tuong ddng rat cao. Mot chung virus
HINI gay dai dich nam 1918 1a A/South
Carolina/1/18 (HIN1) (sb ding ky: AF117241); va
mdt ching virus HIN] phan lap & ngudi nim
2008 la A/DistColumt?ia/WRAMC—
1154048/2008(HIN1) tai My (s6 dang ky:
CY038770) dugc dua vao so sanh véi muc dich
xac dinh mtc d6 khéng twong ddng giita chung
gy dai dich hién tai (2009) véi ching HINI1 gay
dai dich c6 dién nam 1918 va véi ching HINI -
2008 trude khi dai dich phat sinh (Hinh 4). Sai
khac amino acid khi so sanh song d6i dugc danh
déu (X); dot bién mét mot amino acid & mot sé
ching dugce biéu hién béng dau (-); amino acid
arginine cha diém cét protease, gitra HA; va
HA,, cfing nhu amino acid glutamic acid (]EI) thiét
yéu cho lién két véi sialic acid dwoc danh diu nhu
chi din. Cac amino acid tham gia vao 5 ving

epitope khang nguyén ciing dugc danh ddu chi din
bing khung tén 1a va céc vi tri glycosyl
héa gdm 3 amino acid (N-X-S/T) duge xac dinh
dé so sanh gifra céc chung.

Gen HA(H1) c6 d6 dai 1701 bp & tat ca cac
ching gy dai dich 1918 va 2009; nhung & mot s
chung HIN1 - 2008 gen nay chi c6 kich thudc 1698
bp. Vi tri cit cua protease & giita HA; va HA, chi
¢6 mot amino acid kiém 1a arginine (R), amino acid
chiu trach nhi€ém chinh trong lién két voi sialic acid
la glutamic acid (E) van bao ton trong tit ci cac
ching. Két qua so sénh trinh ty amino acid cic
ching HINI - 2009 véi HIN1 - 2008 cho thay, 166
trén 566 amino acid c6 sai khéc trong toan bd chubi
polypeptide HI1, chiém ty 1& 18,73%; néu chi so
sanh 343 amino acid ciia HA, thi ¢6 dén 93 amino
acid sai khac, chiém ty 18 27,4%, con trong chudi
HA,, chi ¢6 5,4% (12/223 amino acid) khong tuong
déng (Hinh 4). '

Nam vi tri khang nguyén tai HA, trong HINI -
2009 déu bi dot bién so véi ching HINI - 2008
(WRAMC-2008); trong HINI - 2008 (WRAMC-
2008) va trong A/HINI1 - 2009 déu c6 7 vi tr
glycosyl hda; trong d6 6 vi tri giéng nhau, 1 vi tri
khac nhau d6 14 vi tri s6 IVa va IVb (Hinh 4). Tai vi
tri IVa, trong A/HINI - 2008 vi trf nay bj glycosyl
hoa-(cac amino acid: NHT) coén & céc ching con
nguyén ven. Tai vi tri IVb, chiing HINI - 1918 va
HINTI - 2008 khéng bi glycosyl héa (cac amino acid:



