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H E T H O N G V E C T O R ADENOVIRUS: C O N G CU HlTU HIEU D A N T R U Y E N G E N 
K H A N G N G U Y E N T A O VACCINE THE H E MOfI 
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' Vaccine virus tai 16 hop bang cong nghe gen co kha nang tan dung 3 loai dap iing mien dich: mien dich 
< dich the (humoral immune response), mien dich trung gian te bao (cell-mediated immune response) va mien 
•.- dich niem mac (mucosal immune response). Phuong thiic dua vaccine vector virus rat tien lgi, bang tat ca moi 

duong, trong do lgi the Ion nhat la tinh don gian va hieu qua cua viec dua vaccine vao quan the qua duong tieu 
hoa (an/u6ng) va duong ho hap (khi dung). He thong adenovirus la mpt trong nhung nguon cung cap vector 
virus thong dung nhat dugc iing dung trong cac ITnh vuc, bao gom dan tmyen gen vaccine the he moi gay mien 
dich, dan truyen va bieu hien gen cytokine kich img mien dich, dan tmyen RNAi pha bo gen doi img gay benh 
va dac biet, dugc sir dung rgng rai trong lieu phap gen chong ung thu va benh hiem ngheo. Co nhieu loai 
adenoviras nguoi va dgng vat da dugc thiet ke lam he thong vector dan truyen gen khang nguyen. Ve nguyen 
lieu, can co 3 loai: plasmid DNA vector tir nguon DNA he gen adenovims; plasmid DNA vector con thoi de 
nap gen khang nguyen va he thong te bao vi khuan cung nhu te bao dong vat dac thu de kien tao adenovims tai 
to hgp. Ve nguyen tac, adenovirus tai to hgp lam vaccine phai nhan len tot cung cap nguyen lieu san xuat 
vaccine va co kha nang gay mien dich tot cho doi tugng. Trong bai bao nay, chiing toi gioi thieu nhung net dac 
trung nhat cua cac loai adenovirus trong hg Adenoviridae, nguyen ly va nhung phuong phap ca ban tao 
adenovims tai to hgp mang gen khang nguyen va nhung iing dung thanh cong he thong adenovims de tao nen 
mgt so vaccine tai to hgp the he mai a nguai va dgng vat. 

Tifldida: Adenovirus, mien dich dich the, mien dich niem mac, mien dich trung gian te bdo, tdi to hap, vaccine 
thi he mai 

DATVANDE ; ' 

Vims la phan tir vi sinh vat nhd be va linh hoat 
frong mdi quan he tuong tac vdi te bao va co the. Cd 
day du he gen, vira hoat dpng dgc lap lai vita hoat 
dgng phu thupc, vims dugc coi la ket qua cua qua 
trinh tien hda thdai bg tien tien nhat (Vignuzzi et al, 
2006; Manmbia, Lazaro, 2006). Do cd kha nang 
chuyen giao gen tfong gidi sinh vat, nen vims dugc 
nghien ciin triet de d mpi khia canh frong do cd viec 
tan dung chiing de lam vector (Marques, Carthew, 
2007; Bran et al., 2008). Vector vims dugc coi la 
ngudn cdng cu de dan truyen gen khang nguyen linh 
hoat nhat, hieu qua nhat, trudc het vi virus vector la 
viras sdng dugc nhuge dgc hda bang cdng nghe gen, 
nen kha nang san sinh va gidi thieu khang nguyen 
trong CO the dugc coi la hdan thien, hon niia, chiing 
la loai nhan len thieu nang trong mot ddi sit dung 
nen vaccine tren nen viras vector ciing rat an toan 
(Souza et al, 2005; Liniger et al, 2007; Hartman et 
ai, 2008). Chinh vi nhiing lgi the do, vector viras la 
ngudn cdng cu de dan truyen gen khang nguyen 

dugc coi la dap iing day dii cac dieu kien nhat cho 
den nay (Ferreira et al, 2005; Le Thanh Hda, 2006; 
Brave et al, 2007; Bran et al., 2008). 

Trong cac he thdng vector dan trayen gen khang 
nguyen lam vaccine the he mdi, hi thong vector 
adenovirus dugc dac biet chii trgng nghien,ciiu va sii 
dung (Seth, 2000; Tatsis, Ertl, 2004), do adenoviras 
cd dac tinh thich iing te bao da vat chu thdng qua he 
thdng thu tha Toll (Zhu et al, 2007), vd hai vdi 
nhieu loai, nhan len manh khi nudi cay fren tS bao td 
chiic cho ham lugng viras nhieu de san xuat vaccine 
{in vitro) (Danthinne, Imperiale, 2000; Seth, 2000), 
khi vao ddi tugng hudng vaccine (in vivo) van cd 
kha nang dn dinh nhan len duy fri khang nguyen 
nhung khdng gay hai vat chii (Impler, 1995; Bangari, 
Mittal, 2006; Amberg, 2009). 

CAU TRLJC VA DAC TINH SINH HOC CUA 
ADENOVIRUS 

Adenoviras trong tir nhien la loai viras cd kich 
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thudc be, hinh thai don gian, cd cau tnic hinh khdi 
ddi xiing, dudng kinh 80 - 110 nm, khdng cd vd 
hoc ngoai ciing, capsid bao gdm 252 capsomer 
phan chia thanh 12 penton, 240 hexon, cd 6 sgi 
protein (fiber) ggi la angten (mdt sd adenoviras loai 
chim cd 12 angten). Capsid cd ciu tnic 1 ldp, trgng 
lugng phan tir khoang 150-180 trieu Da; ca hexon, 
penton va angten deu la khang nguyen be mat noi, 
trong do penton cd diSm miit (knob) lam vi tri tiep 
xuc vdi thu thg t% bao trong qua trinh gay nhiem 
(Bunchen-Osmond, 2003; Benko et al., 2005) 
(Hinh I). Adenoviras cd he gen khdng phan doan, 
chiia mgt phan tu DNA 2 sgi, kich thudc 34 - 36 kb 
ddi vdi dgng vat, ma tai hai dau cudi cila he gen cd 
bd tri hai chudi lap ngugc ITR (inverted terminal 
repetitions), mdi chudi cd dp dai 103 bp ddi vdi 
adenoviras cua ngudi, 50 - 200 bp ddi vdi 
adenoviras dpng vat khac, cd vai frd quan frgng 
trong qua trinh khep vdng he gen DNA cua viras. 
He gen bao gdm 2 sgi: 1 sgi DNA hudng trai L 
(left), 1 sgi DNA hudng phai R (right), chiia cac td 

hgp gen sdm (E, early region) dd la cac gen IA, 
IB, 2A-B, 4; va mgt khung gen chung sao chep 
mugn (L, late region), ma hda cho 5 protein hgp 
nhit (Ll-5) (Impler, 1995) (Hinh 1). ,,. . j , , 

Tdng sd, adenoviras cd tit ca 13 loai protein, 
trong do cd cac protein khdng cau tnic mang hoat 
tinh enzyme la DNA - polymerase, replicase va 
protease. Protein cau tnic chinh cua adenovirus bao 
gdm: II (hexon), III (penton), Ilia, IV (fiber), V 
(protein ldi), VI, VII (protein loi), VIII va IX. Hexon 
(II) la thanh phln vd virus; penton (III) la protein 
capsid gdc, vdi trg giiip ciia protein Illa lam tru cho 
cSn angten (fiber (IV)) cam vao; ben trong la cac 
protein dem bao bgc DNA cua he gen, gdm protein 
V (dem be) va VII (dem ldn). Ngoai ra, cdn cd 3 loai 
protein chen mang dugc lien ket chat che vdi hexon 
la protein VI, VIII va DC; cQng nhu mgt sd loai 
protein phu tra khac, bao gdm TP (protein ket thiic 
he gen), protein Mu va protein X (Curiel, Douglas, 
2002) (Hinh 1). 
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Hinh 1. IV16 hinh cau tao adenovirus. A. Cau true I<h6ng gian cua hat virion adenovirus; B. Cau tao hat virion (cat phang) voi 
DNA he gen va cac loai protein du'gc biet hien nay. Ti t ca protein cCia adenovirus dirge l<y hieu danh so, trir protein TP 
(protein l<et thuc he gen). Ngu6n: Fields ef al., Fundamental Virology (1996). 

Adenoviras hap phu len te bao thich iing bang 
each dimg mit angten (fiber knob) bam dinh vao thu 
the te bao dich (Hinh 2). Thu the te bao dich cd ten 
ggi la CAR (coxsackie/adenoviras receptor), xuSt 
phat tu ban chat ciia thu the adenoviras gidng hdan 
toan thu the ciia viras Coxsackie B, do vay, thu the 
nay dugc sir dung chung cho ca hai loai viras 
(Nemerow, 2002; Zhang, Bergelson, 2005; Rittner et 
al, 2007). Sau khi bam dinh, penton cua adenoviras 
can cd su tuong tac vdi a-integrin cua he mat t6 bao 

d6 k6t dinh va xuyen mang thdng qua qua trinh am 
bao (endocytosis) (Nemerow, Stewart, 1999). KSt 
thiic am bao, liic do viras da nam trong endosome va 
nhd penton giiip do, viras thoat khdi endosome de 
hudng ve mang nhan te bao. Tai dd, viras giai phdng 
DNA he gen, dk DNA xuyen mang vao ben trong 
nhan thuc hien qua trinh sao chep som (early 
ti-anscription). Trong khi DNA nhan len dg cd vat 
lieu he gen, viras tiep tuc thuc hien qua trinh sao 
chip muon (late transcription) dg cd protein ciu tnic 
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tao nen capsid bao gdi san phim DNA cua he gen 
cua cac hat vfrion mdi (Evans, Hearing, 2002). Sao 
chep, tong hgp protein, tdng hgp DNA va bao gdi 
viras dgu xay ra trong nhan tg bao nhiim (Hinh 2). 
Gen El A dugc higu hien sdm nhit, cho san phim cd 
tac dung digu khign cac gen khac tdng hgp cac san 
pham can thiet cho qua trinh nhan len cila viras. Do 
vay, xda bd gen nay dg gai gen khang nguygn ngoai 
lai vao vi tri dd, la cd tinh luong dung, vi nhu vay, se 
tao ra dugc viras vector nhan lgn thigu nang. Mat 
khac, do dugc bigu hien sdm, nen khang nguyen 
nhanh chdng kich thich dap img mien dich sdm so 
vdi cac loai virus vector vaccine khac (Santosuosso 
et al, 2005; Hartman et al, 2008). Ddi vdi 
adenoviras tu nhign, ket thiic qua trinh la hang loat 
virion dugc giai phdng ra. Ddi vdi adenoviras tai td 
hgp thieu nang mang gen khang nguyen, viras thdng 
thudng chi ton tai mgt ddi, bigu hien khang nguygn 
kich thich mign dich; va, do khdng cd cac protein 
cin thigt dg bao gdi, nen khdng tao dugc thg he 
virion mdi (Curiel, Douglas, 2002). 

Tat ca adenoviras dgu cd he gen la DNA hai sgi 
(double-stranded DNA), dgu thudc hg 
Adenoviridae, tdn tai trong nhigu loai dgng vat, gia 
siic, gia cam, chim ca, gch nhai, bd sat va ngudi. 
Cho den nay, da cd nhieu adenovirus dugc phan lap 

tir rit nhieu loai ddng vat va chim dugc sir dung 
lam vector (Zhang, Bergelson, 2005). Hau hgt 
adenoviras dgu vd hai, mgt sd chi gay nhigm nhe 
tren cac loai thich iing ma khdng gay chet. Trgn co 
sd phan tich dac tinh he gen, dac tinh huyet thanh 
hgc va dac tinh nudi cay tren mdi trudng te bao, 
adenoviras dugc phan lam 4 nhdm chinh nam trong 
hg Adenoviridae (Bunchen-Osmond, 2003), do la 
Mastadenovirus, Aviadenovirus, Atadenovirus va 
Siadenovirus (Benko et al., 2005). Phan ldn 
adenoviras ciia dgng vat cd vii dgu thuoc ve nhdm 
Mastadenovirus, kg ca nhiing serotype cua 
adenoviras cua ngudi (human adenoviras, HAd). 
Tat ca mgi loai adenoviras phan lap tu chim dugc 
phan loai thudc vg nhdm Aviadenovirus. Nhdm 
Atadenovirus bao gdm nhiing viras don nhat phan 
lap tit cira, bd, huou, thu cd till va mgt vai loai 
chim, khac biet vdi nhiing adenoviras thudc nhdm 
Mastadenovirus a chd la chung khdng cd vimg gen 
sdm ky hieu la El va he gen cila chiing chira mgt sd 
lugng nucleotide Adenine (A) va Thymine (T) vdi 
ty le rat cao. Nhdm thu tu mdi dugc phan loai gan 
day la Siadenovirus dugc tam quy dinh bao gdm tat 
ca cac adenoviras phan lap tit ech, ca, mdt sd loai 
khdng xuang sdng va loai viras gay benh vigm ragt 
xuat huygt d ga tay (Curiel, Douglas, 2002; Benko 
et al., 2005). 
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Hinh 2. Mo ta qua trinh hap phu, xam nhap va thuc hien chu trinh nhan len (ben trai); va c§u true he gen cua adenovirus 
(ben phai). Ghi chii: Adenovirus tir nhien hay tai to hgp deu cin phai ti lp xiic voi thu the CAR ciia te bao niem mac, co sy 
trg giup cua integrin, de xuyen mang vao endosome, giai phong virion tran, chuyen DNA vao nhan, sao chep sang mRNA, 
ra nguyen sinh chat bieu hien khang nguyen be mat. D6i vol adenovirus trong tu nhien, qua trinh nhan len du-gc thuc hien 
binh thuang tao^nen the he virion moi. He gen chia lam hai nhom gen: nhom gen som (E1A, E1B, E2A, E2B, E3, va E4), 
tong hgp san pham trong khi virus nhan len; va nhom gen muon (L1 den L5) ma hoa protein ciu true, thu&ng duo-c san xuit 
sau khi ki t thuc tong hgp DNA cua virus. Nguon: Baron ef a/., Medical Microbiology (1996). 
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CAC HE THONG ADENOVIRUS THIET KE LAM 
KHUNG VECTOR CHO VACCINE 

He thong vector adenovirus phan lap tir dong vat 
va ngu'di 

Adenoviras dugc chia lam 4 nhdm chinh nam 
trong hp Adenoviridae dd la Mastadenovirus, 
Aviadenovirus, Atadenovirus va Siadenovirus 
(Bunchen-Osmond, 2003). He gen adenoviras cila 
dpng vat bac cao cd kich thudc 35.800 - 36.200 
nucleotide, he gen adenoviras cua chim khoang 

42.000 - 43.000 nucleotide, ciu tnic bao gdm cac 
gen sdm (E, early region) la ElA, ElB, E2A-B, E3, 
E4 va mpt gen chung gdm 5 doan gen hgp nhit (Ll-
5). Theo nguygn tic thigt kg, ngu lam vector ngn, 
vimg gen EI hoac E3 phdi duac cdt bo dg dam bao 
an toan sinh hpc, nhu vay, dp dai he gen ciia 
adenoviras lam vector giam 5.000 - 6.000 nucleotide, 
chi cdn khoang 30.000 (dpng vat), 35.000 - 36.000 
nucleotide (chim). Ddi vdi muc dich thigt kg vector, 
tiiy ddi tugng can dugc sit dung ma chgn loai 
adenoviras thich hgp da cit bd vimg gen thich hgp, 
de dua gen khang nguygn vao vi tri thich hgp 
(Impler, 1995; Curiel, Douglas, 2002) (Hinh 3). 

CAU TRUC HE GEN CUA ADENOVIRUS 

Gen muon (gen cau true) (L1-5) 

E2 

CAC VUNG Bl XOA TRONG HE GEN CUA CAC VECTOR ADENOVIRUS 
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Hinh 3. Cau triJc he gen cua adenovirus va cac vung cin xoa trong he gen de thiit ke vector dam bao an toan sinh hoc va 
gin gen khang nguyen. Ghi chii: ITR: chu5i lap a hai diu he gen, co vai tro trong khep vong DNA; He thing adenovirus 
vector dai dien: BAd3: a bo; CAd2: o cho; SAd25: 6- khi; 0Ad7: a de ciru; PAd3: a Ign; FAd1: a chim. Vung gen El A, E1B 
va E3, deu dygc xoa a t i t ca cac he thing vector theo thiit ke (vong elip co gach cheo va mui ten chi dan), dam bao miic 
do nhuge dgc va an toan cua vector adenovirus. 

Co the kg dgn mdt sd adenoviras hien tai dai 
dien cho cac nhdm viras adenoviras d ngudi, dpng 
vat va chim, dang sit dung lam vector din traygn gen 
lam vaccine la: 

He thdng vector adenoviras tit ngudi (HAd5): 
Human adenoviras serotype 5. 

He thdng vector adenoviras frt bd (BAd3): 
Bovine adenoviras serotype 3. 

He thdng vector adenoviras fri lgn (PAd3, 5): 
Porcine adenoviras serotype 3 va 5. 

He thdng vector adenovirus tir chd (CAd2): 
Canine adenoviras serotype 2. 
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He thdng vector adenoviras tir khi (SAd25): 
Chimpanzee adenoviras serotype 1. 

He thdng vector adenoviras tit cim (0Ad7): 
Ovine adenoviras serotype 7. 

He thdng vector adenoviras tit chim (FAdl, 8, 9, 
10): Fowl adenoviras serotype I, 8, 9, 10. Chiing tdi 
trich gidi thieu hi thdng adenovirus nguai (HAd5) 
va hi thong adenovirus lodi chim (FAdl, 8, 9, 10) la 
nhiing he thdng adenoviras vector dang dugc sil 
dung cho nghien ciiii iing dung vaccine tai td hgp 
hiennay. ,:,,i.,| ,.,, ,,,, ,,,, ^ 

Phan ldn nhiing nghign cim vg vaccine sit dung 
adenoviras lam vector chii yeu tap trang vao loai 
hinh HAd serotype 5 (HAd5) nhu mgt he thdng bigu 
hien va dan fruyen gen khang nguygn hiiu hieu frong 
rat nhigu thuc nghiem ve gay mign dich, vg lieu phap 
gen chong ung thu va nhieu img dung khac 
(Danthinne, Imperiale, 2000; Hutchins, 2002). HAd5 
vector la mgt loai vector lam vaccine thg he mdi vdi 
kha nang iing dung cua chiing rat rgng (Barouch, 
Nabel, 2005) va linh boat thigt kg frong cdng cugc 
phdng chdng khung bd sinh hpc (Boyer et al, 2005). 

He thong vector adenovirus phan lap tir loai chim 
(FAd) : ; , , , ,^., . ,, 

Adenoviras phan lap tit chim (FAd, Fowl 
adenoviras), bao gdm serotype 1, 2 va 3, nam trong 
nhdm Aviadenovirus (Meulemans et al., 2004). Mpt 
sd adenoviras khac cua gia cam (vi du nhu viras 
EDS (egg drop syndrome) chiing 76 lai thudc vg mgt 
nhdm mdi la Atadenovirus dua tren ca sd phan tich 
djnh tinh vg gen va cau tnic he gen (Bunchen-
Osmond, 2003). 

'-' Phan nhdm 1 ciia Aviadenovirus bao gdm cac 
adenoviras gia cam (FAd) tit serotype 1 dgn serotype 
12 (FAdl - 12) va thdng thudng khdng gay benh 
hoac gay nen nhiing trieu chiing benh rit nhe, mpt sd 
FAd hdan toan vd dgc (Ferreira et al., 2005). FAdl 
(cdn ggi la virus mo coi gdy chit phoi gd, CELO 
(chicken embryo lethal orphan)) dugc phan lap tit 
gia cam nhung lai khdng lign quan dgn bit ky mgt 
loai benh cu thg nao d ga sau nd. FAdl, cQng nhu 
cac adenoviras d loai chim, cd do dai he gen ldn hon 
adenoviras dpng vat (den 43.804 bp) va viras cd 2 
protein fiber (pFV) trgn bg mat, hay ndi each khac cd 
2 protein angten frgn mpt diem so vdi 1 angten don 
doc d cac adenoviras khac (Le Goff et al., 2005). 
Toan bg chudi gen cua he gen FAdl da dugc giai ma 
va phan tich cho thay khdng cd nhung viing gen cd 
cau tnic va thanh phan tuong iing vdi nhihig viing 

gen El a, Elb, E3 hoac E4 cua HAd5 d ngudi. Nhu 
vay, chiic nang vimg El cua FAdl khdng dugc hdan 
toan trg giiip bd sung bang san pham El cua HAd5 
(Danthinne, Imperiale, 2000). 

Vector FAdl dugc thigt kg bang each sit dung 
cac phuang phap cd trayen tai td hgp ddng chimg 
{dong nhiim) trong vi khuan de kign tao ngn he gen 
adenoviras vector tai td hgp. Sau dd, gay nhigm he 
thdng te bao Hepatoma (LMH) cila ga trdng Leghom 
de giai phdng ra adenoviras cd kha nang nhan lgn 
toan nang (Michou et al, 1999). Chign luge sit dung 
cosmid ciing dugc img dung de tao nen viras FAdl 
tai td hgp. Viec xda bd den 1,3 kb cua he gen FAdl 
d viing ban do sd 91 dgn 99 cho phep cd the cai vao 
do gen ngoai lai cd dp dai dgn 4 kb (Hinh 4). FAdl 
cd kha nang bien nap hdan toan tg bao fibroblast 
bigu bi ciia ngudi ddng tign phat (ddng HepG2 va 
A549) vdi hieu suat gidng nhu HAd5 vector va 
FAdl cd thg gay nhigm nhung khdng cd kha nang 
nhan lgn d nhigu ddng te bao cua ngudi, lgn, ngua va 
khi (Michou et al, 1999). Do vay, FAdl vector cd 
thg dugc Sll dung nhu mdt vector vaccine tigm nang 
ddi vdi mign dich cua cac loai gia cam va khdng phai 
gia cam (Francois et al, 2004; Bangari, Mittal, 
2006). 

Ciing vdi vector FAdl, cac loai vector FAd8, 
FAd9 va FAdIO cUng dugc kham pha va nghign ciiu 
phat trien dg lam vaccine cho ga vai ngay tudi bang 
phuang phap cho udng hoac nhd mit. Ddi vdi FAd9 
vector, viec xda di cau tnic lap sd 2 (TR2) khdng gay 
ngn anh hudng xau ddi vdi he gen ciia viras, va do 
vay, khi dua vao do gen ngoai lai (vi du, gen chi thi, 
gen khang nguygn) thi viras van chip nhan va nhan 
len binh thudng. FAd9 la loai adenoviras khdng dgc 
lam, hien nay dugc nhdm nghien cilu tai Trudng Dai 
hgc Guelph (Ontario, Canada) thuc hien chign luge 
thigt kg FAd9 tao thanh mdt loai vector tdi uu (Ojkic, 
Nagy, 2001; 2003; Conedor et ai, 2006; 2008). 
FAd9 tai td hgp (FAd9vec) sau cac thao tac bien ddi 
h^ gen nhu thg nay, he gen da khdng bi anh hudng 
ddi vdi viras ve cac phuang dien phan bd trong tg 
bao, nhan len frong tg bao va dap iing miin dich khi 
so sanh vdi viras bd me (Ojkic, Nagy, 2003; 
Con-edor et al, 2006; 2008). 

GIClI THIEU NGUYEN T A C THIET KE VECTOR 
ADENOVIRUS TAI TO HOP 

Nguon nguyen Heu gen va t§ bao 

Trong chign luge tao ra he thdng adenoviras tai 
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td hgp nhan tao mang cac gen ngoai lai di loai (gen 
khang nguyen, gen cytokine, RNAi), can cd 3 ngudn 
nguygn vat lieu: 

i) DNA he gen eUa adenovirus tdi thiet ke, do la 
DNA adenoviras chgn lgc da dugc cat bd vung gen 
chu dinh (vi du gen El hay E3) de tao ngn plasmid 
mang he gen adenoviras nhuge dgc lam khung 
(vectoral DNA). Hien nay, cd rit nhigu ddng DNA he 
gen cua adenoviras phan lap tit cac loai da dugc thigt 
kg va cd san do cac hang sinh pham san xuat, vi du 
HAd5 (ngudi), SAd25 (khi gin ngudi) FAdl, 8, 9, 10 
(chim), CAd2 (chd), BAd3 (bd), OAd7 (cim), PAd3 
va PAd5 (lgn) (Bangari, Mittal, 2006) (Hinh 4). 

ii) Plasmid con thoi (shuttle plasmid) da dugc 
gai hop gen khdng nguyin va loai plasmid nay phai 
cd kha nang ddng nhigm ttong te bao thich iing (cell 
co-ttansinfection) hay cdn gpi la tai td hgp ddng 
nhigm (homologous recombination) vdi DNA 
adenoviras chu, dg tao ra plasmid chiia he gen 
adenoviras vector tai td hgp nhuge dgc mdi. 

iii) He thong te bdo trff giiip thich hffp la loai tg 
bao bao dam tao nen adenoviras mdi tai td hgp tu he 
gen vector mang gen ngoai lai lay tir plasmid con 
thoi. Ddng te bao bao gdi dugc dimg thdng dung 
nhat la ddng te bao than bao thai ngudi HEK293 
(human embryonic kidney cell) (Xu et al., 2006) va 
ddng tg bao giac mac tte sa sinh PER.C6 (Lewis et 
al, 2006: Nichols et al, 2002). Ngoai ra cdn rit 
nhigu ddng te bao khac, vi du ddng Hepatoma, ddng 
Caco-2, tiiy thupc dac tinh cua viras vector va gen 
khang nguygn tai td hgp. Cac ddng tg bao nay dgu cd 
d Td chiic tg bao qudc te ATCC (American Type 
Culture Collection, http://www.atcc.orgA va dg dang 
dat mua dugc dg sit dung (Hutchins, 2002). 

DNA he gen ciia adenovirus vector 

Trong chign luge chgn lpc vung gen ciia vector 
de thigt ke gai gen khang nguyen cd cac vung sau 
day (Hinh 4): 

i) Vitng gen El la vi tri tigp nhan gen ngoai lai 
thdng dung nhat d he thdng adenoviras vector, do 
cac san phim tit vung gen El la hgt siic quan ttpng 
dg dam bao su khdi phat nhan lgn cua viras, dam bao 
cudng dp nhan len cua viras. Do vz.y, viec xda bd cd 
chii dinh vung gen El nay se dan dgn tao ra cac hat 
virion nhdn len thiiu ndng tao lgi thg an toan khi 
dung ttgn dgng vat va ngudi {in vivo) (Zhang et ai, 
1995). 

ii) Viing gen E3 la vimg gen thit hai ttong he 

gen ciia adenoviras thich hgp dg chuyen giao gen 
ngoai lai. E3 thdng thudng khdng cho san pham can 
thigt cho su nhan len cua viras, do vay, khi thay thg 
vung gen nay, viras vector dugc tao ra van la viras 
nhdn lin todn ndng. 

iii) Viing gen E4 la mot viing gen khac ciing 
thich hgp cho gai lap cac gen ngoai lai, nam d vi tri 
phia phai cua he gen viras. Khi xda hgt tat ca cac 
vimg gen El, E2, E3 va E4, chiing ta cd thg cd 3 vi 
tti tigp nhan gen ngoai lai va cd thg mgt liic cai vao 
do nhiiu gen khdng nguyin khac nhau hoac nhigu 
gen cytokine, hoac hdn hgp gen khang nguygn va 
cytokine. Tuy nhign, d he thdng adenoviras vector, 
tac dgng ciia da gen gai vao can phai xem xet can 
than, bdi vi, viec kgt hgp cac gen khac nhau nay de 
dan den viec bign ddi dap ung mign dich va ca che 
mign dich. Cac phuong phap kien tao he thdng 
adenoviras vector tai td hgp dugc gidi thieu nhigu va 
hien nay cac hang sinh pham da tao ra cac nguon 
nguygn lieu kign tao vector tai td hgp, ngn chiing ta 
cd thg dg dang thao tac thigt kg cac vector mong 
mudn (Danthinne, Imperiale, 2000). 

iv) Cdc viing dac Met khac ciing dugc khai thae, 
bao gdm cac vung gen ky hieu Vi tri I, Vi tri II va Vi 
tri III ttong he gen cua adenoviras serotj^e 7 cua 
cim (OAd7) hoac cac viing gen tai vi tri d vimg ban 
do gen sd 91 dgn 99 cd do dai 1,3 kb cila he gen 
adenoviras serotype 1 cila chim (FAdl) (Francois et 
al, 2004) hay vimg cau tnic lap sd 2 (TR2)'cua 
FAd9 (Ojkic, Nagy, 2001; Conedor et al. 2006; 
2008). 

Thiet ke hop gen va plasmid con thoi 

Trong chign luge thigt kg he thdng adenoviras 
vector tai td hgp, van de tao ngn hop gen khdng 
nguyin (antigenic cassette) va lip vao he thdng 
plasmid con thoi (shuttle plasmid) la nhirng budc 
quan ttpng dau tign. Hop gen khdng nguyen la khung 
DNA thigt kg dac biet, dugc chen gen khang nguygn 
vao, rdi hop gen nay phai dugc dua vao ttong 
plasmid con thoi thich hgp vdi adenoviras. Tigp theo, 
plasmid con thoi tdi td hap chua hop gen khdng 
nguyin nay phai dugc gdy ddng nhiim ttong tg bao 
vi khuin E. coU thuin (ddng BJ5183) vai DNA ciia 
hi thong vector adenovirus (da xda viing El, E3 
hoac vung khac) de chiing tai td hgp tao ngn plasmid 
mang he gen adenoviras vector nhuge dgc. Hop gen 
khang nguyen dugc gai vdo yi tri viing gen El trong 
he thdng tai td hgp dong nhit la dugc sit dung nhigu 
nhit (Anderson et al, 2000; Danthinne, Imperiale 
2000) (Hinh 3). . _ ,' 
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Hinh 4. Nguyen lieu va nguyen ly cac bLroc kiin tao vector adenovirus tai to hgp lam vaccine (mang gen khang nguyen), 
chi pham kich irng mien djch (mang gen interleukin/cytokine), hoai tu khii u (mang gen TNF, tumor necrosis factor), sinh 
trirdng (mang gen sinh truang), khang the (mang gen don chuii), hoac pha bo gen doi ijng (mang doan oligo RNAi). 

He thdng tl bao trg giup thich hop 

i i ^ . , 

Dong tg bao cd vai ttd tao digu kien bao gdi san 
phim viras tai td hgp tit plasmid DNA adenoviras 
vector, dugc dimg thong dimg nhit la ddng ti bdo 
than bdo thai ngudi HEK293 va dong ti bdo gidc 
mac tre sasinh PER.C6 (Lewis et al, 2006). 

HEK293 la loai tg bao xo than bao thai ngudi 
dugc phat trign thanh ddng te bao thuan each day vai 
chuc nam va chinh thiic dugc dung san xuat vector 
tai td hgp ttong 20 nam gan day, hien nay dugc 
thuang mai hda thdng qua Td chiic te bao qudc tg 
(ATCC) vdi ma sd thuang mp [Cat. No. CRC-
1573]) (Xu et al, 2006). Ddng tg bao nay cd thg tigp 
traygn dgn 20 ddi ttong mdi tracmg thich iing dg 
thuc hien nghign ciiu va san xuit vaccine (Shaw, 
2002, tai http://www.mbi.ufl.edu/~shaw/293.htmli 

PER.C6 la ddng tg bao giac mac tte so sinh 

ngudi da dugc tao ra ttong nhimg nam gan day nham 
giai quygt ngudn tg bao ddng thuan an toan dg san 
xuat cac che pham tai td hgp dung cho ngudi, frong 
dd cd vaccine vector adenoviras. Day la tg bao ddng 
thuan dap iing san xuat vaccine, khang thg dan ddng, 
cytokine, protein tai td hgp va protein hoat chat sit 
dung frong digu tri lieu phap gen (gene therapy) 
(Nichols et al, 2002). Ddi vdi vector adenoviras, do 
ddng tg bao nay thigu ngudn bo sung gen va san 
pham gen EI, ngn vector nhan len frong ddng tg bao 
nay thuoc loai thiiu ndng, hay ndi each khac rat an 
toan cho ngudi va dgng vat khi sit dung lam vaccine 
(Lewis e? a/., 2006). 

911 hay cdn ggi la HER ky hieu 911, do la ddng 
tg bao cd ngudn gdc tir nguygn bao giac mac bao thai 
ngudi (HER, Human Embryonic Retinoblast) va la 
ddng te bao cd nhigu dac tinh tuang ddng vdi 
HEK293, dl gay nhiem, tigp nhan nhanh chdng 
plasmid adenoviras tai td hgp dg hinh thanh viras 
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(Fallaux et al, 1996). Tuy nhien, HER (911) cd dac 
digm ndi ttgi han HEK293 dd la su hinh thanh 
plaque nhanh (sau 3 - 4 ngay) va ro de phat hien, do 
do, tiet kiem thdi gian dinh lugng viras sau khi tao ra. 
Sit dung ddng 911, sd lugng adenoviras thieu nang 
(nhuge dgc) dugc tao ra gap 3 lan so vdi ddng 
HEK293 (Fallaux et al, 1996). 

GH329 la ddng tg bao ngudi xuat phat tit ddng 
thuan HeLa (Gao et al, 2000), bigu hien san pham 
protein El ttgn ca sd hoat dgng cila promoter lay tit 
promoter cua gen phosphoglycerate kinase (PGK-1). 
Kha nang tigp nhan va xiic tien viec tao ngn 
adenoviras tai td hgp cila ddng GH329 tuang duong 
vdi HEK293 (Gao et al, 2000). 

Viec nudi cay viras adenoviras vector thiiu 
ndng Cling cd the dugc tign hanh tren tg bao HEK293 
hoac tuong tu. Tuy nhien, do viras vector va nhiing 
san pham gen cua tg bao cd kha nang bd sung de tao 
ngn adenoviras todn ndng nen HEK293 cd han chg 
sit dung khi kign tao cd chu dinh viras adenoviras 
vector lam vaccine sdng nhuge dgc. De giai quyet 
van dg nay, ngudi ta sit dung ddng tg bao giac mac 
ngudi da dugc bien nap gen El (ddng PER.C6) 
(Lewis et al, 2006; Nichols et al, 2002). Ddng tg 
bao nay khdng cd cac chudi gen cau tnic lap ngugc 
tuang ling ngn khdng cd kha nang tai tao lai 
adenoviras hoang da ban dau (Fallaux et al, 1998; 
2001). 

MO T A CONG NGHE VECTOR ADENOVIRUS 
TAI TO HOP 

Cong nghe vector adenoviras tai td hgp dugc 
higu la linh vuc img dung mpt loat cac ky thuat sinh 
hgc phan tit va phuang phap tg bao hpc, dg tao nen 
mgt loai adenoviras nhuge dgc cd he gen lam ngn da 
dugc tai td hgp mang gen khang nguyen cd chu dinh 
lam vaccine. Adenoviras tai td hgp la loai viras sdng 
nhuge dgc, cd kha nang nhan len nhung chi d ttong 
tg bao dac thii thich img, nai cd day dil dieu kien dg 
chiing thuc hien cac qua trinh nhan lgn. Khi nudi cay 
tg bao cung cap digu kien thuan lgi cho viras nhan 
lgn, adenoviras nhuge dgc vaccine cd kha nang cho 
thu hoach lO'"'" viras/ml nudi cay va mdi ligu 
vaccine chi can 10̂  viras, nhu vay, 1 ml cd thg cung 
cip khoang 1.000 - 10.000 lieu vaccine, rat cd y 
nghia kinh tg (Danthinne, Imperiale, 2000; Amberg, 
2009). 

He gen adenoviras da dugc cat bd cac vimg gen 
khdng phu hgp (gen El va E3) de lam nhuge ddc 

hda, sit dimg lam vector chuygn giao gen, sau day 
ggi la hi gen adenovirus nhuac doc, cac vi tri cat bd 
nay chinh la nai nhuong chd cho vi tri ldp gen khdng 
nguyen ngoai lai vao. Ddi vdi HAd5, la h# thdng 
adenoviras cd ngudn gdc tit ngudi, virng tigp nhan 
gen khang nguyen nay cd thg gai vao do doan DNA 
ngoai lai dai dgn 7,5 kb. BSng each su dung PCR 
nhan gen ElA de kigm tta an toan ddi vdi vector tai 
td hgp, ngu khdng cd san phim (am tinh) chiing to 
khdng cd su ttao ddi cheo hdan nguygn EI A vdi 
adenoviras tap nhiem tit mdi traang tu nhien (Zhang 
etal, 1995). 

Dg hdan thien cdng nghe vector HAd5 
adenoviras tai td hgp, can cd cac ngudn nguygn lieu 
sau: i) DNA plasmid chira he gen adenoviras nhuge 
do HAd5 {plasmid); ii) DNA plasmid chiia hop gen 
khang nguyen {plasmid); iii) Cac ddng tg bao E. coU 
dan thuan dg chuyen nap luu giii cac plasmid nay 
{ddng ti bdo E. coli); iv) Ddng tg bao E. coli dac thii 
chimg BJ5183 de gay ddng.nhigm tao plasmid 
adenoviras tai td hgp {ddng te bdo E. coli); v) Cac 
enzyme gidi han dac chung Pmel va Pad dg thao tac 
{enzyme gidi hgn); vi) Ddng tg bao dgng vat chiing 
HEK293 hoac PER.C6 (cho adenoviras dgng vat) 
hay Hepatoma (cho adenoviras chim) dg tigp nhan 
DNA tai td hgp adenoviras va khang nguygn, tao hat 
viras day du {ddng ti bdo ddng vdt); vii) Cac nguyen 
vat lieu dung mdi phu ttg khac {vgt lieu mdi truang) 
(Danthinne, Imperiale, 2000). 

Cd thi mo td vdn tdt nhu sau (ddi vdi gen VP2 ciia 
virus Gumboro): 

Bu-6-c 1. Gen khang nguygn VP2 (1356 bp) cua 
viras Gumboro thu nhan bing cap mdi dac hieu (Le 
Thanh Hda, 2003), sau khi cit bing enzyme gidi han 
dugc gai vao "hop gen ma" ngay sau chudi promoter 
cua CMV; rdi toan bd '"hop gen ma" dugc gin vao 
DNA cua plasmid pShuttle tai vi tri cac digm cit 
tuang ling de tao ngn pShuttle-VP2. Gen VP2 dugc 
dinh vi tai vimg DNA thuoc "tay trai" (left arm) cua 
he gen adenoviras. Plasmid pShuttle-VP2 dugc 
chuygn nap vao ddng E. coU don thuin (DH5a) va 
tach chiet DNA pShuttle-VP2, chuin hi cho thao tac 
tigp theo. 

Huge 2. Plasmid vector adenoviras (HAd5) gdm 
33,5 kb gpi \apAdEasy-l vector, do hang Stratagene 
thigt kg va cung cip. Sau khi mua vg, DNA cua 
pAdEasy-1 vector dugc chuygn nap vao ddng E. coU 
dan thuan (DH5a) va tach chigt DNA pAdEasy-1 
vector, chuan bi cho cac thao tac rigp theo 

1 
Bu-6-c 3. DNA plasmid pShuttle-VP2 duac cdt 
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bang ertzyme Pmel, loai bd phin vector, chi lay doan 
DNA gidi han ttong digm cit cua Pme\ cd chira gen 
VP2 (gpi la DNA-VP2(Pme\)). Chuin bi tg bao E. 
coU ddng BJ5183. Liy DNA plasmid pAdEasy-1 va 
doan DNA-VP2 {Pmel) cho vao dng tg bao E. coh 

ddng BJ5183 rdi thuc hien chuygn nap gay ddng 
nhiim (homologous recombination) bang phuang 
phap xung dien (electtoporation) dg tao ra plasmid 
adenoviras tai td hgp pAdEasy-VP2. Tach chigt 
DNA pAdEasy-VP2 chuan hi cho thao tac tigp theo. 

f t u i j / '-••• • 

Plasmid vector 
adenovirus 

.Cac vung trao doi 
,, - cheo tai to hop 

Cat mif vong bang Pad 

L I X R Proffioter 

ABC I fin hieu tao 
capsid 

gen khang nguyen 

D-JHT-C Adenowral DNA 

(adenovirus vector) 

^ © 
Y Gay nhiem te bdo HEK293 

SAN XUAT ^ 
VACCINE ^'^ 

RITR 

rati 

Hinh 5. Cong nghe tao vector adenovirus tai to hgp chira gen khang nguyen VP2 (tir virus Gumboro gay suy giam mien dich 
gia cam), su dung he thong AdEasy™ Adenoviral Vector System (Stratagene). 
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Bu'O'c 4. DNA plasmid pAdEasy-VP2 dugc cdt 
bdng enzyme Pad, loai bd phan vector, chi lay doan 
DNA gidi han ttong digm cat cua Pad cd chita gen 
VP2 va DNA cua adenoviras, ggi la DNA-VP2-
LITR/RITR(Pad) mach thing. Chuin hi ti bdo ddng 
vdt ddng HEK293. Liy DNA-VP2-
LITR/RITR(PacI)) hdn hgp vdi tg bao HEK293 
ttong dung mdi thich hgp, sau do cho mdi tradng 
nudi cay tg bao va nudi dudng. Cudi cirng nudi cay 
ttong 7 -10 ngay va chgn lgc adenoviras tai td hgp 
bing phuang phap ilp mat thach (plaque forming 
method). Sau khi chuan do, adenoviras nhuge ddc tai 
td hgp chiia gen VP2, ggi la vector adenovirus-VP2, 
hdan toan la mgt loai viras sdng nhan len tdt ttgn 
mdi tradng tg bao HEK293 hoac tuong duong. 

Birgc 5. Gidng vector adenoviras-VP2 dugc bao 
quan, nudi cay dg san xuat viras lam vaccine theo 
quy trinh cdng nghi ti bdo thudng quy (Hinh 5). 

M O T S O ITNG DUNG ADENOVIRUS TAI TO 
HOP L A M VACCINE 

Adenoviras tai td hgp lam vaccine cd kha nang 
san sinh dap img mign dich dich thg, mien dich trang 
gian te bao va thich iing hap phu lgn tg bao nigm mac 
he hd hap va he tigu hda san sinh mign dich nigm 
mac (Amberg, 2009). He thdng dan traygn 
adenoviras da dugc lam vector vaccine ddi vdi nhigu 
benh ngudi va gia sue, gia cam, trudc hgt phai kg 
dgn dich hach Yersinia pestis, nhiet than Bacillus 
anthracis, vi khuan lao, sdt xuat huygt Dengue, sdt 
xuat huygt Ebola, sdt xuat huygt Dengue da type, hpi 
chirng suy giam mign dich HIV/AIDS d ngudi va 
khi, hpi chung hd hap viras cip d ngudi SARS ciing 
nhu nhieu tac nhan gay benh khac d ngudi. Ddi vdi 
dgng vat, nhigu loai vaccine ttgn nen adenoviras da 
dugc nghign cim va dua vao sir dung iihu vigm nao 
tuy traygn nhigm ngua, cum A/H5N1 (Gao et al, 
2006), viem phg quan truygn nhiem IBV, Gumboro 
viras (Sheppard et al, 1998; Francois et al, 2004), 
hgi chiing rdi loan sinh san va hd hip (tai xanh) d 
lgn va nhigu iing dung vaccine khac cho gia siic, gia 
cam (Ferreira et al, 2005). He thdng din traygn 
adenoviras cflng dugc dinh hudng sit dung lieu phap 
gen phdng chdng ung thu (Hartman et al, 2008), 
digu tri ung thu tit tg bao gdc, digu tri benh ty thg, 
dinh hudng kich iing mign dich (Rittner et al, 2007), 
san xuat khang thg don chudi scFv (single chain 
fragment variable) va bieu hien khang the don chudi 
ttong tg bao co thg (Vellinga et al, 2007) cung nhu 
dinh hudng pha bd gen thdng qua ca che can thiep 

cila RNAi (Grimm, Kay, 2006). 

Cd thg kg dgn mgt sd iing dung HAd5 lam 
vector cho vaccine nhu sau: 

- Vaccine HAd5 vector doi vdi viras Ebola kich 
thich sinh miln dich bao hg tdt khi cdng cudng dgc 
bang viras Ebola va loai dgng vat thi nghiem gin 
ngudi (primates) (Patel et al, 2007). 

- Vaccine HAd5 vector ddi vdi viras HIV-1 
chita gen khang nguygn env cd kha nang kich thich 
mign dich bao hg chdng lai viras HIV khi thu 
nghiem ttgn khi rhesus va khi baboon (Gomez-
Roman et al, 2006). 

- Vaccine HAd5 vector mang gen khang nguygn 
cua vi khuan nhiet than {Bacillus anthracis) cho kha 
nang bao hd hieu qua ddi vdi vi khuan nhiet than 
cudng dgc (Kasuya et al, 2005). 

- Vaccine HAd5 vector mang gen viras hpi 
chiing hd hap cap tinh (SARS) thuoc loai 
Coronaviras cho dap iing mign dich dac hieu tdt khi 
thil nghigm ttgn chugt BALB/c va khi Rhesus 
macaque (Ma et al, 2006). 

- Vaccine HAd5 vector doi vdi viras H5N1 
mang gen H5 da cho mign dich va bao hg tdt ttgn ga 
va chugt/chdn ferret khi cdng cudng dgc bang chung 
A-VN-I203(04)(H5NI) (Gao etal, 2006). 

- He thdng HAd5 vector ciing cd thg cdn dugc 
sit dung nhu la mgt cdng cu lieu phap mien dich 
(Rittner et al, 2007), chdng ung thu (Hartman et al, 
2008; Ribacka, Hemminki, 2008), dieu tti benh ty 
the (Alesci et al, 2007), san xuit khang thg dan 
chudi scFv (single chain fragment variable) va bigu 
hien khang thg dan chudi ttong tg bao co thg 
(Vellinga et al, 2007), dinh hudng pha bd gen thdng 
qua CO chg can thiep cua RNAi (Grimm, Kay, 2006). 

Ddi vdi adenoviras loai chim, do cd nhiing dac 
tinh vector thuan lgi, FAdl, FAd8, FAd9 va FAdlO 
la cac he thdng dugc sit dung nhigu nhit lam vaccine 
d gia cam. Cu thg: 

- Vector tai td hgp FAdl mang gen VP2 cua 
viras Gumboro cung cip dugc mign dich bao hg 
hdan toan khi cdng cudng dgc vdi chiing Gumboro 
cudng ddc (Francois et al, 2004). 

- Vector FAdl cung dugc kigm nghiem ddi vdi 
lieu phap gen chdng ung thu tten md hinh chugt 
chdng lai khdi u melanoma dudi da chudt 
(Shashkova et al, 2005). 
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- FAd8 tai td hgp cd hieu qua nhit hien nay la 
vaccine vector chiia gen SI cua viras vigm phe quan 
traygn nhilm (IBV) (Johnson et al, 2003). 

' - FAd8 vector chiia gen kich iing miln dich 
(cytokine), mang gen interferon y (IFN- y) cua ga da 
dugc sit dung dg dan trayen cytokine cd kha nang 
tang cudng miln dich rit cao qhdng lai cau triing 
(Johnson et al, 2000). 

- FAd9 da dugc nghien ciiu thigt kg thanh cdng 
khung vector va dang tign hanh lap rap cac gen 
khang nguyen chil dinh (Ojkic, Nagy, 2003; 
Conedor et al, 2006; 2008). Nhdm nghign cim tai 
Dai hpc Guelph (Ontario, Canada) da hdan thien he 
thdng vector va plasmid con thoi ttong nghien ciiu 
phat trign he thdng vector adenoviras cho gia cam. 
Chiing tdi (Vien Cdng nghe sinh hgc) da thigt lap 
mdi quan he hgp tac vdi Dai hpc Guelph (Ontario, 
Canada) ttong dinh hudng sit dung FAd9 lam khung 
cho tai td hgp vector lam vaccine vdi gen khang 
nguygn VP2 cua viras Gumboro gay suy giam mign 
dich d gia cam va kich iing mign dich vdi cac gen 
cytokine. 

- FAdlO vector tai td hgp cung da dugc thigt kg 
mang gen VP2 cua viras Gumboro, bang each gai 
vao he gen d vi tri so 90,8 den 100 mgt bg phan gen 
bigu hien VP2 ngay phia trudc ciia cau tnic lap, cd 
hieu luc tdt khi dung qua dudng niem mac (Sheppard 
e/a/.,'l998). , „,,, , . ,, 

VAI NET KET LUAN VA DINH H U 6 N G iHSfG 
DIING ADENOVIRUS VECTOR 

Cimg vdi mgt sd he thdng vector viras khac, 
vector dua ttgn adenoviras dang phat huy nhiing thg 
manh cua mgt loai hinh vector linh hoat ttong nhigu 
ITnh vuc ling dung khac nhau (Lg Thanh Hda, 2006; 
Amberg, 2009; Singh, Kostarelos, 2009). Mgt ttong 
nhiing lgi thg ldn nhat cua adenoviras vector la 
chiing cd kha nang xam nhap va nhan lgn (ngu cd) 
ttong cac loai tg bao nigm mac dudng rapt va ho hap, 
khdng gay nguy higm vat chu va lai cd uu digm kich 
thich mign dich nigm mac (Santosuosso et al, 2005; 
Amberg, 2009). Cflng do tinh dac thu sit dung thu 
thg CAR vdi su ttg giiip tin hieu integrin, vaccine cd 
adenoviras lam khung dugc sit dung vdi lgi thg rit 
ldn qua dudng nigm mac (mat, mui, mieng), khdng 
cin kim tigm. Vl nguygn tic, adenoviras tai td hgp 
lam vaccine phai nhan len tdt dg cung cap nguygn 
lieu san xuit vaccine va cd kha nang gay miln djch 
tdt cho ddi tugng. Mgt lgi thl khac ttong iing dung 

lieu phap gen la adenoviras cd kich thudc be, hat 
viras hoan chinh, ngn chung dg dang tigp can tg bao 
ung thu hay te bao dich khac vdi nhiem vu dan du 
khang thg hay chat dgc lieu phap, hoac thudc digu tri 
dg thuc hien kim ham hoac tigu diet, ngoai ra, 
adenoviras dugc ling dung nhu la mgt loai vector 
nano sinh hgc ttong y hgc va chan doan (Evans, 
Hearing, 2002; Thompson, 2008; Singh, Kostarelos, 
2009) (Hinh 6). 

Hinh 6. Mo hinh adenovirus vector da dung trong y - sinh 
hpc. Ghi chu: (a) Tai tao he gen bang each cai vao gen 
ngoai lai trinh dien san pham la khang nguyen (antigen) 
thanh phan capsid b i mat hay cytokine hoa tan; (b) Gan 
carbohydrate thanh phin nguon goc t i bao vi khuan sii 
dung lam bo trg (adjuvant); (c) Cong hgp peptide khang 
nguyen vao diu mut angten kich thich mien dich; (d) Bien 
doi ban chit diu mut angten (fiber knob) bang cong nghe 
gen, nham tang cugng hap phu adenovirus va hoat hoa 
APC kich thich mien djch cua vaccine. (Nguin: Singh, 
Kostarelos, 2009). 

Adenoviras vector la nhan td tich cue tham gia 
ttong ba linh vuc iing dung, han han nhigu loai 
vector khac dd la tao vaccine the he mdi, bigu hien 
cytokine kich iing mign dich va lieu phap gen dieu tri 
benh higm ngheo (Johnson et al, 2000; Ferreira et 
al, 2005; Hartman et al, 2008). Y ttidng bign ddi 
hat adenoviras ttd thanh cdng cu nhu la mgt phan tit 
nano sinh hpc da dung (nanoparticle) ngay nay da trd 
thatih hien thuc (Singh, Kostarelos, 2009). Chign 
luge tan dung adenoviras dugc thuc hien tao ngn hat 
nano sinh hpc iing dung, ca vg bign ddi bgn ttong he 
gen (tai tao) thdng qua cdng nghe gen tai td hgp va 
gan ket protein bg mat thdng qua cdng nghe hda sinh 
mien dich. 

Cd thg tdm tat kg dgn mdt sd hudng nhu sau: 

i) Thiit ki he gen thieu ndng frong dd gen khang 
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nguygn hoac cytokine dugc cai vao vi tti thich hgp 
dg bigu hien protein khang nguygn la thanh phin 
capsid bg mat cd tac dung lam vaccine gay mien dich 
(Hinh 6-a) (Singh, Kostarelos, 2009); ': .• 

ii) Gdn carbohydrate cd thanh phan lysine dinh 
kgt lgn capsid, dd la cac phiic hgp dudng hoac 
polysaccharide dan xuat tit thanh tg bao vi khuan cd 
tac dung nhu la chat bd ttg (adjuvant) de tang cudng 
trinh dien khang nguygn cho tg bao APC (antigen-
presenting cells), mat khac ngan can tuang tac bg 
mat viras vdi protein huyet thanh (Hinh 6-b) (Singh, 
Kostarelos, 2009); 

iii) Trlnh dien peptide khdng nguyin bang each 
gan cpng hgp (conjugate) vao dau miit ciia protein 
angten (fiber knob), vi tti quygt dinh tinh kich thich 
mign dich tdi da cua viras (Hinh 6-c) (Singh, 
Kostarelos, 2009); 

iv) Biin ddi tdi td hop gen ddu mitt angten thay 
ddi thanh phan tao digu kien hap phu hudng dich tdt 
ddi vdi APC kich thich mien dich hoac tg bao dich 
(ung thu) trong lieu phap gen, mat khac cd tac dung 
tang cudng mien dich ((Hinh 6-d) (Singh, 
Kostarelos, 2009); 

v) Thiit ki ddn truyin RNAi pha bd gen ddi iing 
lam cam lang hoac vd hieu gen gay benh hoac gen 
"ddc" cua tac nhan dgc hai (Grimm, Kay, 2006) 

Cimg vdi khai thae nhigu mat cua adenoviras 
trgn thg gidi, tai Viet Nam, nhihig nghign ciiu iing 
dung adenoviras vector dau tign cflng dang dugc tiep 
can mpt each cd chgn lgc, nham phat huy lgi thg tao 
vaccine va kich thich mign dich, dac biet ddi vdi gia 
sue gia cam. 

Loi cam on: Chiing tdi cdm on Bd Khoa hoc vd 
Cdng nghi hd tra kinh phi cho di tdi cdp nhd nudc 
KC04.24/06-10 (2009 - 2010) do PGS. TS. Le Thanh 
Hda chit nhiem di hodn thdnh cdng trinh ndy. 
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ADENOVIRUS VECTOR SYSTEM: A POTENTIAL TOOL FOR INTRODUCING 
ANTIGENIC GENE IN PRODUCTION OF NEW GENERATION VACCINES 

, '•!' ,f.:;!^l!lj|#' 

0, •r;:.!':bllifb Le Thanh Hoa* 

Institute of Biotechnology 

SUMMARY 

Viral vector based vaccines generated by genetic engineering are able to produce three kinds of immune 
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responses: humoral immune response, cell-mediated immune response and mucosal immune response. 
Administrative routes for viral vector based vaccines are feasible over other ones, of which the biggest 
advantage for these kinds of vaccines is easily to introduce antigen to animal population in the simplest way 
without needle; and is cost-effective by the alimentary (by feeding/drinking) and respiratory (by aerosol) 
application. The adenoviral vector systems are potential sources to provide common vectors for biomedical 
usage as gene-transferring vehicles: for new generation vaccines to induce immunity; for expression of 
cytokines in enhancing immunity; for RNAi (RNA interference) to silence the target genes; and particularty, 
for genetic therapy as targeting vectors widely used against cancerous and contagious diseases. There are a 
number of adenovims based vectors to be constracted as antigenic transferring tools. In terms of materials, 
three initiative kinds required include source of plasmid DNA originated from genome of a donor adenoviras; 
source of plasmid DNA vector used as a vehicle to shuttle the target gene(s); and accessory components 
including bacterial and mammalian cell systems for assemblying vaccine-candidate recombinant adenovirases. 
In terms of principle, a vaccine-candidate recombinant adenoviras must meet the requirements that they well 
replicate in permissive cells for provision of high quantity/quality for vaccine production; and is able to induce 
immunity (immunogenicity) in immunization of the particular vaccines. In this paper, we introduce the most 
characteristic features of adenovirases in the family Adenoviridae; the most basic principles and methodologies 
for generation of a vaccine-candidate recombinant adenovirus habouring an antigenic gene; and the 
successfiilly constracted adenoviras-based vectors for a number of recombinant vaccines for human and 
animals. 

Keywords: Adenovirus, cell-mediated immune response, humoral immune response, mucosal immune 
response, recombinant, new generation vaccine 
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