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HE THONG VECTOR ADENOVIRUS: CONG CU HUU HIEU DAN TRUYEN GEN
KHANG NGUYEN TAO VACCINE THE HE MOT

Lé Thanh Hoa
Vién Cong nghé sinh hoc

TOM TAT

Vaccine virus tai-td hop bing céng nghé€ gen ¢6 kha nang tan dung 3 loai ddp mg mién dich: mién dich
dich thé (humoral immune response), mién dich trung gian t& bao (cell-mediated i immune response) va mién
dich niém mac (mucosal immune response). Phuong thirc dua vaccine vector virus rét tién loi, bang tit ca moi
duong, trong d6 lgi thé 16m nhét 12 tinh don gian va hiéu qua cua viéc dua vaccine vao quan thé qua dudng ti€u
héa (an/ubng) va duong hé hip (khi dung). Hé théng adenovirus la mdt trong nhimg ngudn cung cép vector
virus thong dung nhét duge tmg dung trong cac linh vuc, bao gom dén truyén gen vaccine thé hé mai gay mién
dich, dn truyén va biéu hién gen cytokine kich tmg mién dich, dén truyén RNAI pha bo gen dbi img gdly bénh
va dic biét, duge st dung rong rii trong li€u phap gen chong ung thu va benh hiém nghéo. C6 nhleu loai
adenovirus nguoi va dong vat da duoc thiét ké lam hé théng vector din truyén gen khang nguyén. Vvé nguyén
liéu, cin c6 3 loai: plasmid DNA vector tir nguon DNA hé gen adenovirus; plasmid DNA vector con thoi dé
nap gen khang nguyén va hé théng té bao vi khuin ciing nhur té bao dong vat ddc thu de kién tao adenovirus tai
t6 hop. V& nguyén tc, adenovirus tai to hop 1am vaccine phai nhan 1én t6t cung cip nguyén lidu san xuit
vaccine va co kha nang gdy mién dich tét cho dbi tuong. Trong bai bao nay, chiing t6i gi¢i thiéu nhimg nét dic
trung nhit cia cac loai adenovirus trong ho Adenoviridae, nguyén ly va nhimg phuong phap co ban tao
adenovirus tdi 16 hop mang gen khéng nguyén va nhiing img dung thanh céng hé thdng adenovirus dé tao nén
mdt sb vaccine tai t& hop thé hé mdi & ngudi va dong vat.

Tir khéa: Adenovirus, mién dich dich thé mién dich niém mac, mién dich trung gian té bao, 16i 16 hop, vaccine

thé hé méi

DAT VAN DE

Virus 1a ph?ln tir vi sinh vét nho bé va linh hoat
trong mdi quan hé tuong tac vdi té bao va co thé. Co
dﬁy da hé gen, vira hoat déng doc lép lai vira hoat
doéng phu thude, virus dugce coi 1a két qua cia qué
trinh tién héa théai bo tién tién nhét (Vignuzzi ef al,
2006; Manrubia, Lazaro, 2006). Do c6 kha ning
chuyén giao gen trong gidi sinh vat, nén virus dugc
nghién ciu triét dé & moi khia canh trong d6 cé viée
tan dung ching dé lam vector (Marques, Carthew,
2007; Brun et al., 2008). Vector virus dugc coi la
ngudn cong cu aé dan truyen gen khang nguyén linh
hoat nhat hiéu qua nhét, truéc hét vi virus vector la
virus séng duoc nhuge doc héa bing cong nghé gen,
nén kha nidng san sinh va gioi thiéu khang nguyén
trong co thé dugc coi 1 hoan thién, hon nira, ching
14 loai nhén 1én thiéu ning trong mét ddi sir dung
nén vaccine trén nén virus vector ciing rit an toan
(Souza et al., 2005; Liniger et al., 2007; Hartman er
al., 2008). Chinh vi nhiing loi thé do, vector virus la
ngudn cong cu dé din truyén gen khang nguyén

dugc coi 1a dap mg day du cac diéu kién nhét cho
dén nay (Ferreira ef al., 2005; Lé Thanh Hoa, 2006;
Brave et al., 2007; Brun ef al., 2008).

Trong céc hé théng vector din truyén gen khang
nguyén lam vaccine thé hé mai, hé théng vector
adenovirus duge dac biét chl trong nghién.clru va sir
dung (Seth, 2000; Tatsis, Ertl, 2004), do adenovirus -
c6 dac tinh thich img t& bao da vat chu thong qua hé
thong thu thé Toll (Zhu et al., 2007) v6 hai voi
nhiéu loai, nhén 1én manh khi nudi cay trén té bao td
chirc cho ham lugng virus nhiéu dé san xuét vaccine
(in vitro) (Danthinne, Imperiale, 2000; Seth, 2000),
khi vao d01 tuong hudéng vaccine (in vivo) van ¢o
kha ning én dinh nhén lén duy tri khang nguyén
nhung khéng gy hai vat chu (Impler, 1995; Bangari,
Mittal, 2006; Arnberg, 2009).

CAU TRUC VA PAC TINH SINH HOC CUA
ADENOVIRUS

Adenovirus trong ti nhién Ia loai virus c6 kich
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thuéc bé, hinh thai don gian, ¢é ciu tric hinh khéi
d6i xtng, dudmg kinh 80 - 110 nm, khong co vo
boc ngoai clung, capsid bao gdm 252 capsomer
phén chia thanh 12 penton, 240 hexon, ¢6 6 soi
protein (fiber) goi la angten (mdt sb adenovirus loai
chim ¢6 12 angten). Capsid c6 cau tric 1 16p, trong
lugng phén tir khoang 150 - 180 triéu Da; ca hexon,
penton va angten déu la khang nguyén bé mat n01
trong d6 penton c6 diém mit (knob) lam vi tri tiép
xac voi thu thé té bao trong qua trinh giy nhiém
(Bunchen-Osmond, 2003; Benko et al, 2005)
(Hinh 1). Adenovirus c6 hé gen khong phan doan,
chira mdt phén tir DNA 2 soi, kich thuéc 34 - 36 kb
d6i v6i dong vat, ma tai hai ddu cudi ctia hé gen ¢
bd tri hai chu01 13p ngugc ITR (inverted terminal
repetitions), mdi chudi c6 do dai 103 bp dbi voi
adenovirus cia ngudi, 50 - 200 bp dbi véi
adenovirus dong vit khac, cé vai trd quan trong
trong qué trinh khép vong hé gen DNA cia virus.
Hé gen bao gdm 2 soi: 1 sgi DNA hudng trai L
(left), 1 soi DNA huéng phai R (right), chira cac t6
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hop gen sém (E, early region) do la cac gen lA,
1B, 2A-B, 4; va mot khung gen chung sao chép
muén (L, late region), ma héa cho 5 protein hop
nhit (L1-5) (Impler, 1995) (Hinh 1).

Téng b, adenovirus ¢6 tht ci 13 loai protein,
trong d6 c6 cac protein khong ciu triic mang hoat
tinh enzyme la DNA - polymerase, replicase va
protease. Protein céu triic chinh cta adenovirus bao
gdm: II (hexon), III (penton), Illa, IV (fiber), V
(protein 15i), VI, VII (protein 16i), VIII va IX. Hexon
(I) 1a thanh phin vo virus; penton (III) 14 protein
capsid gbe, véi tro gitip cta protein I11a lam tru cho
can angten (fiber (IV)) cim vao; bén trong 1a cac
protein dém bao boc DNA cia hé gen, gdm protein
V (dém bé) va VII (dém 16n). Ngoal ra, con ¢6 3 loai
protein chén mang duoc lién Kkét chat chg véi hexon
la protein VI, VIII va IX; ciling nhu mdt s6 loai
protein phu trg khéc, bao gdm TP (protein két thic
hé gen), protein Mu va protein X (Curiel, Douglas,
2002) (Hinh 1).
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Hinh 1. M6 hinh céu tao adenovirus. A. Cau trac khéng g|an clia hat virion adenovirus; B. CAu tao hat V|r|on (cAt phang) voi
DNA hé gen va cac loai protein duoc biét hién nay. T4t ca protein cla adenovirus duoc ky hiéu danh s, trr protein TP
(protein két thic hé gen). Nguén: Fields et al., Fundamental Virology (1996).

Adenovirus hdp phu 1én té bao thich {mg bing
cach dung mit angten (fiber knob) bam dinh vao thu
thé té bao dich (Hinh 2). Thu thé té bao dich ¢ tén
goi la CAR (coxsackie/adenovirus receptor) Xuét
phét tr ban chét ciia thu thé adenovirus giong hoan
toan thu thé cia virus Coxsackie B, do vay, thu thé
nay duoc su dung chung cho ca hai loai virus
(Nemerow, 2002; Zhang, Bergelson, 2005; Rittner et
al., 2007). Sau khi bam dinh, penton cua adenovirus
cin ¢ su tuong tac véi o-integrin cia bé mat té bao
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dé két dinh va xuyén mang thong qua qua trinh im
bao (endocytos1s) (Nemerow, Stewart, 1999). Két
thiic 4m bao, lac d6 virus da nim trong endosome va
nh¢ penton gitp do, virus théat khoi endosome aé
hudng vé mang nhén té bao. Tai do, virus giai phong
DNA hé gen, d& DNA xuyén mang vao bén trong
nhan thuc hién qua trinh sao chép som (early
transcription). Trong khi DNA nhan 1én dé c6 vat
lieu hé gen, virus tlep tuc thuc hién qua trlnh sao
chép mudn (late transcription) dé co protein cAu tric
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tao nén capsid bao géi san phim DNA cua hé gen
cua cac hat virion mdi (Evans, Hearing, 2002). Sao
chép, tong hop protein, tong hop DNA va bao géi
virus déu xay ra trong nhan té bao nhiém (Hinh 2).
Gen E1A dugc biéu hién sém nhét, cho san pham cd
tac dung diéu khién cac gen khic téng hop céc san
pham can thiét cho qua trinh nhén Ién cua virus. Do
viy, x6a bo gen niy dé gai gen khang nguyén ngoai
lai vao vi tri d9, 1a ¢6 tinh ludng dung, vi nhu vay, s&
tao ra dugc virus vector nhin 1én thiéu ning. Mit
khac, do dugc bidu hién sém, nén khing nguyén
nhanh chéng kich thich dap ting mién dich sém so
véi cac loai virus vector vaccine khac (Santosuosso
et al, 2005; Hartman et al, 2008). Pdi véi
adenovirus tur nhién, két thiic qué trinh 14 hang loat
virion dugc giai phong ra. DPi véi adenovirus tai to
hop thiéu ning mang gen khang nguyén, virus thong
thuong chi tdn tai mot ddi, biu hién khang nguyén
kich thich mién dich; va, do khong cé cac protein
can thiét d& bao g6i, nén khéng tao dugc thé hée
virion méi (Curiel, Douglas, 2002).

Tht ca adenovirus déu c6 hé gen 12 DNA hai s¢i
(double-stranded ~ DNA), déu  thuéc  ho
Adenoviridae, tdn tai trong nhiéu loai dong vit, gia
suc, gia cim, chim c4, &ch nhai, bd sat va ngudi.
Cho dén nay, di c6 nhiéu adenovirus dugc phan lap

tir rt nhidu loai déng vat va chim duge su dung
lam vector (Zhang, Bergelson, 2005). Hiu hét
adenovirus déu vo hai, mdt sb chi giy nhiém nhe
trén cac loai thich ing ma khong gy chét. Trén co
s& phén tich diac tinh hé gen, dic tinh huyét thanh
hoc va dac tinh nudi céy trén mdi trrdmg té bao,
adenovirus dugc phin 1am 4 nhém chinh nam trong
ho Adenoviridae (Bunchen-Osmond, 2003), d6 la
Mastadenovirus, Aviadenovirus, Atadenovirus va
Siadenovirus (Benko et al., 2005). Phin Ién
adenovirus cia dong vat cd vu déu thudc vé nhém
Mastadenovirus, ké ci nhiing serotype cla
adenovirus cua ngudi (human adenovirus, HAd).
T4t ca moi loai adenovirus phén 1ap tir chim dugc
phan loai thudc vé nhém Aviadenovirus. Nhém
Atadenovirus bao gdm nhing virus don nhit phan
lap tr ctru, bo, huou, tht c¢é6 thi va mdt vai loai
chim, khac biét vdi nhitng adenovirus thudc nhém
Mastadenovirus & chd 1a ching khong c6 ving gen
sém ky hiéu 1a E1 va hé gen cta chung chira mot sb
lugng nucleotide Adenine (A) va Thymine (T) véi
ty 1& rit cao. Nhom thtr tr méi dugc phén loai gé‘in
déy la Siadenovirus dugc tam quy dinh bao gom tht
ca cac adenovirus phén 1ép tir &ch, ca, mot sb loai
khoéng xuong song va loai virus gy bénh viém rudt
xuit huyét & ga tiy (Curiel, Douglas, 2002; Benko
et al., 2005).
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Hinh 2. M6 ta qua trinh h4p phu, xam nhap va thwc hién chu trinh nhan 1&n (bén trai); va cAu tric hé gen clia adenovirus
(bén phal) Ghi cha: Adenovirus ty nhién hay tai t hop déu can phai tlep xc véi thy thé CAR cia té bao niém mac, cb sy
trg gitp cla /ntegrln dé xuyén mang vao endosome, gidi phong virion tran, chuyén DNA vao nhan, sao chép sang mRNA,
ra nguyén sinh chét bidu hién khang nguyén bé mét. Béi véi adenovirus trong tw nhién, qua trinh nhan tén dwoc thuc hién
binh thuong tao nén thé hé virion m&i. Hé gen chia lam hai nhém gen: nhom gen sém (E1A E1B, E2A, E2B, E3, va E4),

tong hop san pham trong khi virus nhan Ién; va nhom gen muén (L1 dén L5) ma hoa protein cu trac, thuong dwoc san xuat
sau khi két thac tdng hop DNA clia virus. Nguén: Baron ef al., Medical Microbiology (1996).
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CAC HE THONG ADENOVIRUS THIET KE LAM
KHUNG VECTOR CHO VACCINE

Hé thong vector adenovirus phén lap tir dgng vat
va nguoi

Adenovirus duge chia lam 4 nhém chinh nam
trong ho Adenoviridae d6 1a Mastadenovirus,
Aviadenovirus, Atadenovirus va  Siadenovirus
(Bunchen-Osmond, 2003). Hé gen adenovirus cia
dong vat bac cao cd kich thude 35.800 - 36.200
nucleotide, hé gen adenovirus cia chim khodng
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42.000 - 43.000 nucleotide, cdu triic bao gom cdc
gen som (E, early region) 1a E1A, E1B, E2A-B, E3,
E4 va mt gen chung gbm 5 doan gen hop nhit (L1-
5). Theo nguyén tic thiét ké, néu lam vector nén,
ving gen E] hodc E3 phai dwoc cdt b dé dam bao
an toan sinh hoc, nhu vdy, do dai hé gen cia
adenovirus lam vector giam 5.000 - 6.000 nucleotide,
chi con khoing 30.000 (dong vat), 35.000 - 36.000
nucleotide (chim), Dbi véi muc dich thiét ké vector,
tuy ddi twong cin duoc sir dung ma chon loai
adenovirus thich hop di cét bo viing gen thich hop,
dé dua gen khang nguyén vao vi tri thich hop
(Impler, 1995; Curiel, Douglas, 2002) (Hinh 3).

CAU TRUC HE GEN CUA ADENOVIRUS
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Hinh 3. CAu truc hé gen clia adenovirus va cac viing can xoa trong hé gen dé thiét ké vector dam bao an toan sinh hoc va
gan gen khang nguyén. Ghi chu: ITR: chudi 13p & hai dau hé gen, c6 vai trd trong khép vong DNA; Hé théng adenovirus
vector dai dién: BAd3: & bo; CAd2: & cho; SAd25: & khi; OAdT: & dé clru; PAd3: & lon; FAd1: & chim. Ving gen E1A, E1B
va E3, déu dugc xoa & tat ca cac he théng vector theo thiét ké& (vong elip c6 gach chéo va mii tén chi dan), dam bao mic

d6é nhuwoc doc va an toan clia vector adenovirus.

Co thé ké dén mot s& adenovirus hién tai dai
dién cho cdc nhém virus adenovirus & ngudi, déng
vat va chim, dang sir dung lam vector din truyén gen
lam vaccine 1a:

Hé théng vector adenovirus tir ngudoi (HAdS):
Human adenovirus serotype 5.
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Hé théng vector adenovirus tr bo (BAd3):
Bovine adenovirus serotype 3.

Hé théng vector adenovirus tir lon (PAd3, 5):
Porcine adenovirus serotype 3 va 5.

Hé théng vector adenovirus tir ché (CAd2):
Canine adenovirus serotype 2.
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He¢ théng vector adenovirus tir khi (SAd25):
Chimpanzee adenovirus serotype 1.

Hé théng vector adenovirus tir ctru (OAd7):
Ovine adenovirus serotype 7.

Heé thdng vector adenovirus tir chim (FAd1, 8,9,
10): Fowl adenovirus serotype 1, 8, 9, 10. Ching t6i
trich gidi thiéu hé théng adenovirus nguoi (HAdS)
va hé théng adenovirus lodi chim (FAdL, 8, 9, 10) 1a
nhimg hé théng adenovirus vector dang duge sur
dung cho nghién ctru img dung vaccine tai to hop
hién nay.

Phin 16n nhiing nghién ciru vé vaccine sir dung
adenovirus 1am vector cha yéu tdp trung vao loai
hinh HAd serotype 5 (HAdS5) nhu mdt hé théng biéu
hién va dan truyén gen khang nguyén hiru hi€u trong
rat nhiéu thuc nghiém vé gay mién dich, vé liéu phép
gen chéng ung thu va nhiéu (mg dung khéc
(Danthinne, Imperiale, 2000; Hutchins, 2002). HAdS
vector 1a mdt loai vector lam vaccine thé hé méi voi
kha nang tmg dung cia ching rit rong (Barouch,
Nabel, 2005) va linh hoat thiét ké trong céng cudc
phong chéng khiing bd sinh hoc (Boyer ez al., 2005).

Hé théng vector adenovirus phan lap tir loai chim
(FAd)

Adenovirus phan ldp tr chim (FAd, Fowl
adenovirus), bao gdm serotype 1, 2 va 3, nim trong
nhém Aviadenovirus (Meulemans et al,, 2004). Mot
s6 adenovirus khac cua gia cam (vi du nhu virus
EDS (egg drop syndrome) ching 76 lai thudc vé mot
nhom mdi 12 Atadenovirus dya trén co sé phan tich
dinh tinh v& gen va clu truc hé gen (Bunchen—
Osmond, 2003).

Phan nhoém 1 cua Aviadenovirus bao gdm cac
adenovirus gia cAm (FAd) tir serotype 1 dén serotype
12 (FAdI - 12) va thong thuong khong gdy bénh
hodc gdy nén nhimg triéu chimg bénh rat nhe, mét sb
FAd hoan toan v6 dgc (Ferreira ez al., 2005). FAd]
(con goi 1a virus mé céi gdy chét phoz ga, CELO
(chicken embryo lethal orphan)) duoc phan 13p tir
gia cam nhung lai khong lién quan dén bt ky mét
loai bénh cu thé ndo & ga sau nd. FAdI, cling nhu
cac adenovirus & loai chim, c6 d9 dai hé gen Iém hon
adenovirus dong vit (dén 43.804 bp) va virus c6 2
protein fiber (pIV) trén bé mit, hay noéi cach khac c6
2 protein angten trén mdt diém so voi 1 angten dom
ddc & cac adenovirus khac (Le Goff ef al., 2005).
Toan bd chudi gen cta hé gen FAd] da duoc gidi ma
va phén tich cho thay khong c6 nhilng ving gen c6
cAu trac va thanh phan tuong Umg voéi nhig vung

gen Ela, E1b, E3 hodc E4 cia HAdS & ngudi. Nhu
vay, chirc nang ving El cua FAd1 khéng dugc hoan
toan trg giup bd sung bang san pham El cua HAdS
(Danthinne, Imperiale, 2000).

Vector FAd] duoc thiét ké bang céch st dung
cac phuong phap cb truyen tai to ‘hop ddng ching
(d6ng nhiém) trong vi khuan dé kién tao nén hé gen

adenovirus vector tai t6 hop. Sau d6, gay nhiém hé
thong té bao Hepatoma (LMH) ciia ga tréng Leghorn
dé giai phong ra adenovirus c6 kha ndng nhén lén
toan nang (Michou ef al., 1999). Chién luoc sir dung
cosmid ciing dugc tmg dung dé tao nén virus FAdI
tai t5 hop. Viéc x6a bo dén 1,3 kb clia hé gen FAdI
& viing ban d6 s6 91 dén 99 cho phép c6 thé cai vao
d6 gen ngoai lai c6 d6 dai dén 4 kb (Hinh 4). FAd1
¢6 kha ning bién nap hoan toan té bao fibroblast
biu bi cua ngudi dong tién phat (dong HepG2 va
A549) véi hiéu suit gibng nhu HAdS vector va
FAd1 ¢6 thé gay nhiém nhung khong c6 kha ning
nhdn 1én & nhiéu dong té bao ctia ngudi, lon, ngua va
kh1 (Michou et al., 1999). Do vay, FAd] vector cb
thé duogc s dung nhu mdt vector vaccine tiém ning
dbi vai mién dich cta cac loai gia cAm va khong phai
gia cim (Francois er al, 2004; Bangari, Mittal,
2006). '

Cl‘mg vdi vector FAdI, cac loai vector FAdS,
FAd9 va FAd10 cling dugc kham phd va nghién ciru
phat trién dé lam vaccine cho ga vai ngay tudi bing
phuong phap cho ubng hoic nhd mat. Pbi véi FA9
vector, viéc x6a di ciu tric lap s6 2 (TR2) khong gay
nén anh huéng x4u déi véi hé gen cia virus, va do
vay, khi dua vao d6 gen ngoai lai (vi duy, gen chi thi,
gen khang nguyén) thi virus vin chip nhan va nhan
1én binh thudng. FAd9 la loai adenovirus khéng doc
1dm, hién nay duoc nhom nghién ciru tai Truong Dai
hoc Guelph (Ontario, Canada) thyc hlen chién luoc
thiét ké FAd9 tao thanh mat loai vector t6i uu (Ojkic,
Nagy, 2001; 2003; Corredor er al, 2006; 2008).
FAd9 tai t& hop (FAd9vec) sau cac thao tac bién doi
h€ gen nhu the nay, hé gen da khong bi énh hudng
d6i voi virus vé& cac phuong dién phan bo trong té
bao, nhan lén trong té bao va dap img mién dich khi
so sanh voi virus bé me (Ojkic, Nagy, 2003;
Corredor et al., 2006; 2008).

GIOI THIEU NGUYEN TAC THIET KE VECTOR
ADENOVIRUS TAI TO HOP

Ngudn nguyén lidu gen va té bao
Trong chién Iuoc tao ra hé théng adenovirus tai
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t6 hop nhan tao mang cac gen ngoai lai di loai (gen
khang nguyén, gen cytokine, RNAI), can ¢6 3 ngudn
nguyén vat liéu:

i) DNA hé gen ciia adenovirus tdi thiét ké, d6 1a
DNA adenovirus chon loc dd duoc cit bo vung gen
chu dinh (vi du gen El hay E3) dé tao nén plasmid
mang hé gen adenovirus nhugc ddc lam khung
(vectoral DNA). Hién nay, c6 rat nhiéu dong DNA hé
gen cua adenovirus phén 1ap fir cac loai da duge thiét
ké va ¢6 sin do cac hang sinh phém san xut, vi du
HAJS (ngudi), SAd25 (khi gan nguoi) FAdI, 8, 9, 10

- (chim), CAd2 (cho), BAd3 (bo), OAd7 (clru), PAd3
va PAdS5 (Ion) (Bangari, Mittal, 2006) (Hinh 4).

i) Plasmid con thoi (shuttle plasmid) dd dugc
gai hop gen khang nguyén va loai plasmid nay phai
¢6 kba nang dong nhiém trong t bao thich tmg (cell
co-transinfection) hay con goi 1a tai t6 hop déng
nhiém (homologous recombination) v&i DNA
adenovirus chu, dé tao ra plasmid chira hé gen
adenovirus vector ti td hop nhuge ddc méi.

iii) H¢ thing 1é bao tre gitp thich hgp 1a loai 1€
bao bao dam tao nén adenovirus méi téi to hop tir hé
gen vector mang gen ngoai lai ldy tir plasmid con
thoi. Dong té€ bao bao gobi dugc ding théng dung
nhit 1a dong té bao thin bao thai nguoi HEK293
(human embryonic kidney cell) (Xu et al., 2006) va
dong té bao giac mac tré so sinh PER.C6 (Lewis et
al., 2006: Nichols et al, 2002). Ngoai ra con rat
nhiéu dong té bao khac, vi du dong Hepatoma, dong
Caco-2, thy thudc dac tinh cua virus vector va gen
khang nguyén tai t6 hop. Cac dong té bao nay déu c6
& Té chic té bao qubc t& ATCC (American Type
Culture Collection, http://www.atcc.org/) va dé dang
dit mua duoc dé sir dung (Hutchins, 2002).

DNA hé gen ciia adenovirus vector

Tr,ong,chién luge chon lgc vung gen cua vector
dé thiét ké gai gen khang nguyén c6 cac viing sau
day (Hinh 4):

1) Vung' gen EI la vi tri tiép nhan gen ngoai lai
thong dung nhit & hé théng adenovirus vector, do
cac san pham tir ving gen El 1a hét sirc quan trong
dé dam bao su khéi phat nhan 1én cia virus, dam bao
cudng d6 nhan lén cua virus. Do vay, viéc x6a bo co
chi dinh vung gen El nay s& din dén tao ra cac hat
virion nhdn lén thiéu ndng tao lgi thé an toan khi
dung trén dong vat va ngudi (in vivo) (Zhang et al.,
1995).

ii) Viing gen E3 1a ving gen thir hai trong hé
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gen cda adenovirus thich hop dé chuyén giao gen
ngoax lai. E3 thong thuong khong cho san pham can
thiét cho su nhan lén cda virus, do viy, kh1 thay thé
ving gen nay, virus vector dugc tao ra van 1a virus
nhdn lén toan néng.

iii) Vitng gen E4 la mot ving gen khac cling
thich hop cho gai lap c4c gen ngoai lai, nam G vi tri
phia phai cia hé gen virus. Khi xda hét tit ca cac
vung gen El, E2, E3 va E4, ching ta ¢6 thé ¢6 3 vi
tri tiép nhan gen ngoai lai va c6 thé mot lic cai vao
d6 nhiéu gen khdng nguyén khac nhau hodc nhiéu
gen cytokine, hoic hén hop gen khang nguyén va
cytokine. Tuy nhién, & hé thong adenovirus vector,
tac dong cua da gen gai vao can phai xem xét chn
than, bai vi, viéc két hop cac gen khac nhau nay dé
dan dén viéc bién dbi dap img mién dich va co ché
mién dich. Cac phuong phap kién tao hé théng
adenovirus vector tai t6 hop dugc gi6i thiéu nhiéu va
hién nay cac hang sinh pham da tao ra céc ngudn
nguyén li€u kién tao vector tai t& hop, nén ching ta
cd the dé dang thao tic thiét ké cac vector mong
mubn (Danthinne, Imperiale, 2000).

v) Cdc ving dic biét khdc cling dugce khai thac,
bao gdbm cac vung gen ky hiéu Vi #il, Viwi lIva Vi
tri III trong hé gen cua adenovirus serotype 7 cua
curu (OAd7) hodc cac ving gen tai vi tri & viing ban
dd gen s6 91 dén 99 co do dai 1,3 kb cua hé gen
adenovirus serotype 1 cua chim (FAd1) (Francois et
al., 2004) hay vung céu tric lp sé 2 (TR2) cua
FAd9 (Ojkic, Nagy, 2001; Corredor et al, 2006;
2008).

Thiét ké hdp gen va plasmid con thoi

Trong chlen lugc thiét ké hé théng adenovirus
vector tai tb hop, vin dé tao nén hép gen khdng
nguyén (antigenic cassette) va lap vao hé théng
plasmid con_thoi (shuttle plasmid) 1a nhimg budc
quan trong dau tién. Hop gen khang nguyén 1a khung
DNA thlet ké dic biét, duoc chen gen khang nguyén
vao, rdi hép gen nay phai dwgc dua vao trong
plasmid con thoi thich hop véi adenovirus. Tiép theo,
plasmid con thoi tdi t6 hop chira hop gen khang
nguyén nay phai dugc gdy dong nhiém trong t€ bao
vi khuan E. coli thuan (dong BJ5183) véi DNA cua
hé théng vector adenovirus (43 x6a vung E1, E3
hodc viung khac) dé ching tai td hep tao nén plasmld
mang hé gen adenovirus vector nhuge doc. Hop gen

. khang nguyén dugc gai vao vi tri ving gen EI trong

hé thong tai to hop dong nhét 1a duoc st dung nhiéu
nhdt (Anderson ef al., 2000, Danthinne, Imperiale,
2000) (Hinh 3).
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hoai ttr khéi u (mang gen TNF, tumor necrosis factor), sinh

trwéng (mang gen sinh tredng), khang thé (mang gen don chudi), hodc pha bé gen dbi (ing (mang doan oligo RNAI).

H& thong té bao tro gidp thich hop

Dong té bao €0 vai trd tao diéu kién bao g6i san
phdm virus tai t& hop tir plasmid DNA adenovirus
vector, dugc ding théng dung nhit 1a dong 1é bao
than bao thai ngwoi HEK293 va dong té bao gidc
mac tré so sinh PER.C6 (Lewis ef al., 2006).

HEK293 1a loai té bao xo thén bao thai ngudi
duogc phat trién thanh dong té bao thuan cach déy vai
chuc ndm va chinh thic dugc diing san xuét vector
tai to hop trong 20 nim gan déy, hién nay duoc
thuong mai héa thong qua Té chic té bao quéc té
(ATCC) v6i ma so thuong mai [Cat. No. CRC-
1573]) (Xu e al., 2006). Dong t€ bao nay cé thé tlep
truyén dén 20 doi trong méi truomg thich img dé
thuc hién nghién ciru va san xuat vaccine (Shaw,
2002, tai http://www.mbi.ufl.edu/~shaw/293 html).

PER.C6 1a dong té bao gidc mac tré so sinh

ngum da duoc tao ra trong nhing nam gin diy nhim
glal quyet nguon té bao dong thudn an toan dé san
xuét cac ché phim tai tb hop ding cho ngudi, trong
d6 c6 vaccine vector adenovirus. Déy 1a té bao dong
thuan d4p (mg san xuat vaccine, khang thé don dong,
cytokine, protein tai t6 hop va protein hoat chit sir
dung trong diéu tri liéu phap gen (gene therapy)
(Nichols et al., 2002). Pbi V61 vector adenovirus, do
dong t€ bao nay thiéu ngudn bd sung gen va san
phdm gen E1, nén vector nhan 1én trong dong té bao
nay thudc loai thiéu ndng, hay néi cach khac rat an
toan cho ngudi va dong vat khi sit dung lam vaccine
(Lewis et al., 2006).

911 hay con goi la HER ky hiéu 911, d6 la dong
té bao c6 ngudn goc tir nguyén bao giac mac bao thai

- ngudi (HER, Human Embryonic Retinoblast) va la

dong t€ bao co nhiélNJ dic tinh tuong ddng véi
HEK293, dé giy nhiérq, tiep n}lén nhanh . chong
plasmid adenovirus tdi t6 hop d€ hinh thanh virus
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(Fallaux ef al., 1996). Tuy nhién, HER (911) c¢6 ddc
didm nbi tr01 hon HEK293 d6 la su hinh thanh
plaque nhanh (sau 3 - 4 ngay) va 15 dé phat hién, do

do, tiét kiém thoi gian dinh lugng virus sau khi tao ra.

St dung dong 911, sb lugng adenovirus thiéu ning
(nhugc doc) duge tao ra gip 3 lan so voi dong
HEK?293 (Fallaux et al., 1996).

GH329 13 dong t& bao ngudi xuét phat tir dong
thuin HeLa (Gao ef al., 2000), biéu hién san pham
protein E1 trén co s& hoat dong cua promoter lay tir
promoter cta gen phosphoglycerate kinase (PGK-1).
Kha ndng ti€p nhin va xuc tién viéc tao nén
adenovirus tai t5 hop cua dong GH329 tuong duong
véi HEK293 (Gao ef al., 2000).

- Viéc nubdi cdy virus adenovirus vector thiéu
néng ciing c6 thé duoc tién hanh trén té bao HEK293
hodc tuong fir. Tuy nhién, do virus vector va nhitng
san phim gen cla t& bao c6 kha niang bé sung dé tao
nén adenovirus foan ndng nén HEK293 ¢6 han ché
sir dung khi kién tao ¢6 chi dinh virus adenovirus
vector 1am vaccine sbng nhwoc doc. Dé giai quyét
vén dé nay, nguoi ta str dung dong té bao gidc mac
ngudi d3 dugc bién nap gen El (dong PER. Co)
(Lewis ef al., 2006; Nichols ef al., 2002). Dong t&
bao nay khong cé cac chudi gen chu tric lip nguoc
tuong ung nén khoéng cé kha nang tii tao lai
adenovirus hoang da ban diu (Fallaux ef al, 1998;
2001).

MO TA CONG NGHE VECTOR ADENOVIRUS
TAI TO HOP

Cong nghé vector adenovirus tai t6 hop duoc
hiéu la linh vuc (g dung mot loat cac k¥ thuat sinh
hoc phén tir va phuong phap té bao hoc, dé tao nén
mét loai adenovirus nhugc doc co hé gen lam nén da
duoc tai td hop mang gen khang nguyén c6 chi dinh
lam vaccine. Adenovirus tai td hop 14 loai virus song
nhugc doc, ¢6 kha nang nhén 1én nhung chi & trong
té bao dic thu thich ing, noi ¢6 day du diéu kién de
ching thuc hién cdc qua trinh nhén Ién. Khi nubi cay
té bao cung cip diéu kién thuin loi cho virus nhén
1én, adenovirus nhugc doc vaccine ¢6 kha nang cho
thu hoach 10™'° virus/ml nuéi cly va moi lidu
vaccine chi can 10° virus, nhu vay, 1 ml c6 the cung
cap khoang 1.000 - 10.000 lidu vaccine, rit c6 y
nghia kinh té (Danthinne, Imperiale, 2000; Amberg,
2009).

Hé gen adenovirus dd dugc cit bo cac ving gen
khong phu hop (gen El va E3) & lam nhuoc doc
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héa, sir dung 1am vector chuyén giao gen, sau day
goi 1a hé gen adenovirus nhuoc doc, cac vi tri citbo
nay chinh 1a noi nhuong ché cho vi tri lap gen khang
nguyén ngoai lai vao D01 véi HAdS, 1a he thong
adenovirus c6 ngudn gc tir nguodi, viing tiép nhan
gen khang nguyen nay c6 thé gai vao d6 doan DNA
ngoai lai dai dén 7,5 kb. Biang cach sir dung PCR
nhén gen EI1A dé kiém tra an toan dbi véi vector tai
t& hop, néu khong ¢ san phdm (am tinh) chimg to
khéng cé su trao ddi chéo hoan nguyén E1A véi
adenovirus tap nhiém tr méi trudng tr nhién (Zhang
et al., 1995).

Pé hoan thién cong nghé vector HAdS
adenovirus tai t& hop, ¢in c¢6 cac ngudn nguyén lidu
sau: i) DNA plasmid chita hé gen adenovirus nhuoc
d6 HAdS (plasmid), ii) DNA plasmid chira hop gen
khéng nguyén (plasmid); iii) Cac dong t& bao E. coli
don thuan dé chuyén nap hru gilt cac plasmid nay
(dong 1é bao E. coli); iv) Dong té bao E. coli dic thu
chung BJ5183 dé gay dong nhiém tao plasmid
adenovirus tai t6 hop (dong 1€ bao E. coli); v) Cac
enzyme gi6i han dic chiing Pmel va Pacl dé thao tac
(enzyme gi6i han); vi) Dong té bao dong vat ching
HEK293 hodc PER.C6 (cho adenovirus dong vit)
hay Hepatoma (cho adenovirus chim) dé tiép nhan
DNA tai t& hop adenovirus va khéng nguyén, tao hat
virus ddy da (dong 1é bao dgng vat); vii) Céc nguyén
vat liéu dung moi phu trg khac (vdr liéu méi trieong)
(Danthinne, lmperiale, 2000).

C6 thé mé ta van 13t nhu sau (déi véi gen VP2 cia
virus Gumboro):

Bwéc 1. Gen khang nguyén VP2 (1356 bp) cua
virus Gumboro thu nhan bang cap mbi dic hiéu (L&
Thanh Hoa, 2003), sau khi cit bing enzyme gi6i han
dugc gai vao “hop gen md” ngay sau chudi promoter
ctia CMV; rdi toan b “hdp gen mé” duoc gan vao
DNA cua plasmid pShuttle tai vi tri cac diém cét
tuong tng dé tao nén pShuttle-VP2. Gen VP2 duoc
dinh vi tai ving DNA thudc “tay trai” (left arm) cua
hé¢ gen adenovirus. Plasmid pShuttle VP2 dugc
chuyén nap vao dong E. coli don thuén (DH5a) va
tach chiét DNA pShuttle-VP2, chuin bj cho thao tic
tiép theo.

Buge 2. Plasmid vector adenovirus (HAd5) gdm
33,5 kb goi 1a pAdEasy-1 vector, do hang Stratagene
thiét k& va cuhg cdp. Sau khi mua vé, DNA ciia
pAdEasy-1 vector dugc chuyén nap vao dong E. coli
don thudn (DHSOL) va tach chiét DNA pAdEasy-1
vector, chudn bj cho cac thao tic tiép theo.

Buwdc 3. DNA plasmid pShuttle-VP2 dugc cdit
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Buéc 4. DNA plasmid pAdEasy-VP2 dugc cdt
bang enzyme Pacl, loai bé phan vector, chi ldy doan
DNA giéi han trong diém cit ctia Pacl c6 chira gen
VP2 va DNA cia adenovirus, goi la DNA-VP2-
LITR/RITR(Pacl) mach thing. Chuin bi # bao dong
vt dong ~ HEK293.  Lay  DNA-VP2-
LITR/RITR(Pacl)) hén hop véi té bao HEK293
trong dung méi thich hop, sau d6 cho méi truong
nudi cy té bao va nuéi dudng. Cudi cang nudi cay
trong 7 - 10 ngay va chon loc adenovirus tai t6 hop
bang phuong phip Gp mit thach (plaque forming
method). Sau khi chuin d6, adenovirus nhugc déc tai
t6 hop chira gen VP2, goi 1a vector adenovirus-VP2,
hoan toan 12 mét loai virus song nhan 1én tét trén
mbi trudng té bao HEK293 hoic trong duong.

Buéc 5. ,Gi("mﬂg vector adenovirus-VP2 dugc bao
quan, nudi cdy de san xudt virus lam vaccine theo
quy trinh céng nghé té bao thuong quy (Hinh 5).

MOT SO UNG DUNG ADENOVIRUS TAI TO
HQOP LAM VACCINE

Adenovirus tai t6 hop lam vaccine ¢6 kha ning
san sinh dap g mién dich dich thé, mién dich trung
gian té bao va thich tmg hip phu 1én té bao niém mac
hé ho hip va hé tiéu héa san sinh mién dich niém
mac (Amberg, 2009). Hé théng din truyén
adenovirus da duoc lam vector vaccine dbi véi nhiéu
bénh nguoi va gia sic, gia cim, trudc hét phai ké
dén dich hach Yersinia pestis, nhi€t than Bacillus
anthracis, vi khuan lao, st xuat huyét Dengue, sbt
xuét huyét Ebola, sbt xuit huyét Dengue da type, hdi
chimg suy giam mién dich HIV/AIDS & nguoi va
khi, hoi ching hd hép virus cap & ngudi SARS cling
nhu nhiéu tic nhan gy bénh khac & nguoi. Dbi véi
dong vat, nhiéu loai vaccine trén nén adenovirus di
dugc nghién cltu va dua vao sur dung nhu viém ndo
tiy truyén nhiém ngwa, cim A/HS5N1 (Gao et al,
2006), viém phé quan truyén nhiém IBV, Gumboro
virus (Sheppard et al., 1998; Francois et al., 2004),
héi ching r6i loan sinh san va hd hip (tai xanh) &
10'n va nhiéu img dung vaccine khac cho gla stc, gla
cam (Ferreira er al, 2005). Hé théng din truyén
adenovirus cling duorc dinh huéng sir dung liéu phap
gen phong chéng ung thu (Hartman ef al., 2008),
diéu tri ung thu tir té bdo goc, diéu tri bénh ty thé,
dinh huéng kich img mién dich (Rittner ef al., 2007),
san xuit khang thé don chudi scFv (single chain
fragment variable) va biéu hién khang thé don chudi
trong té bao co thé (Vellinga ef al., 2007) ciing nhu
dinh huéng pha bd gen théng qua co ché can thiép
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ctia RNAi (Grimm, Kay, 2006).

Co6 thé k& dén mot s6 tmg dung HAdS lam
vector cho vaccine nhu sau:

- Vaccine HAJS5 vector dél vai virus Ebola kich
thich sinh mién dich bao hd tdt khi cong cudng doc
bang virus Ebola va loai dong vat thi nghiém gn
nguoi (primates) (Patel ef al., 2007).

-~ Vaccine HAd5 vector dbi voi virus HIV-1
chira gen khing nguyén env c6 kha nang kich thich
mién dich bao ho chéng lai virus HIV khi thir
nghiém trén khi rhesus va khi baboorn (Gomez-
Roman ez al., 2006).

- Vaccine HAdS vector mang gen khang nguyén
ctia vi khudn nhiét than (Bacillus anthracis) cho kha
ning bao hd hiéu qua ddi véi vi khuan nhiét thén
cudng doc (Kasuya et al., 2005).

- Vaccine HAdS vector mang gen virus héi
chimg ho hip cdp tith (SARS) thudc loai
Coronavirus cho dap tmg mién dich dic hiéu tbt khi
thr nghiém trén chuét BALB/c va khi Rhesus
macaque (Ma et al., 2006).

- Vaccine HAdS vector ddi véi virus HSNI
mang gen H5 d3 cho mién dich va bao ho t6t trén ga
va chudt/chdn ferret khi cong cudng doc bing ching
A-VN-1203(04)(H5N1) (Gao ef al., 2006).

- Hé théng HAGJS vector ciing c¢6 thé con duoc
st dung nhu 12 mét cong cu liéu phap mién dich
(Rittner ef al., 2007), chéng ung thu (Hartman ez al,
2008; Ribacka, Hemminki, 2008), diéu tri bénh ty
thé (Alesci et al., 2007), san xuit khang thé dom
chudi scFv (single chain fragment variable) va biéu
hién khing thé don chudi trong t& bao co thé
(Vellinga ef al., 2007), dinh huéng phé bé gen théng
qua co ché can thiép ctia RNAIi (Grimm, Kay, 2006).

Déi véi adenovirus loai chim, do ¢6 nhimg dic
tinh vector thudn lgi, FAd1, FAdS, FAd9 va FAd10
1a cac hé théng duoc sir dung nhiéu nhét 1am vaccine
G gia cdm. Cu thé:

- Vector tai tb hop FAd1 mang gen VP2 clia
virus Gumboro cung cap dugc mién dich bao hd
hoan toan khi cbng cudng doc véi ching Gumboro
cuong doc (Francois ef al., 2004).

- Vector FAd1 ciing duoc kiém nghiém dbi véi
liéu phap gen chong ung thu trén mé hinh chudt
chéng lai khéi u melanoma duéi da chudt
(Shashkova ef al., 2005). . ’
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- FAd8 t4i t6 hop c6 hiéu qua nhit hién nay la
vaccine vector chira gen S/ cua virus viém phe quan
truyén nhiém (IBV) (Johnson ef al., 2003).

- FAd8 vector chita gen kich tmg mién dich
(cytokine), mang gen interferon y (IFN- y) cua ga da
dugce s dung de din truyen cytokme cé kha niang
ting cudng mién dich rét cao chong lai cu tring
(Johnson ef al., 2000).

- FAd9 da dugc nghién ctru thiét ké thanh cong
khung vector va dang tién hanh lip rdp cdc gen
khéng nguyén chi dish (Ojkic, Nagy, 2003;
Corredor et al, 2006; 2008). Nhom nghién ciu tai
Pai hoc Guelph (Ontario, Canada) d4 hoan thién hé
thong vector va plasmid con thoi trong nghién ciru
phat trién hé théng vector adenovirus cho gia_ cam.
Ching t0i (Vién Cong nghé sinh hoc) da thiét lap
mdi quan hé hop tac vdi Pai hoc Guelph (Ontario,
Canada) trong dinh hudng sir dung FAd9 lam khung
cho tai t6 hop vector lam vaccine véi gen khéng
nguyén VP2 ciia virus Gumboro giy suy giam mién
dich & gia cAm va kich tmg mién dich vdi cac gen
cytokine.

- FAd10 vector tai td hop ciing da dwoc thiét ké
mang gen VP2 cua virus Gumboro, bing cach gai
vao hé gen & vi tri s6 90,8 dén 100 mot bd phén gen
biéu hién VP2 ngay phia trudc cua céu tric lap, co
hiéu lyc ot khi ding qua dwdng niém mac (Sheppard
et al., 1998).

VAI NET KET LUAN VA PINH HUGNG UNG
DUNG ADENOVIRUS VECTOR

Cung vo1 mét ) hé théng vector virus khac,
vector dua trén adenovirus dang phét huy nhiing thé
manh ciia mét loai hinh vector linh hoat trong nhiéu
linh vuc tmg dung khac nhau (L& Thanh Hoa, 2006;
Amberg, 2009; Singh, Kostarelos, 2009). M4t trong
nhimg lgi thé 16n nhét cia adenovirus vector la
chiing c6 kha ning xam nhdp va nhén 1én (néu co)
trong cac loal té bao niém mac dudng rudt va ho hép,
khéng gy nguy hiém vét chu va lai ¢6 rru diém kich
thich mién dich niém mac (Santosuosso et ar., 2005;
Amberg, 2009). Cling do tinh dic thu st dung thu
thé CAR véi su trg giap tin hidu integrin, vaccine cé
adenovirus lam khung dugc st dung véi loi thé rit
16n qua dudng niém mac (mat mili, miéng), khéng
can kim tiém. V& nguyén tac adenovirus tai to hop
lam vaccine phai nhén 1én tot dé cung cép nguyén
lleu san xuat vaccine va c6 kha ndng giy mién dich
tét cho dbi twgng. Mot loi thé khac trong ung dung

liéu phap gen la adenovirus c6 kich thuéc bé, hat
virus hoan chinh, nén ching d& dang tiép can té bao
ung thu hay té bao dich khac v6i nhiém vu din du
khang thé hay chét doc liéu phép, hoac thude diéu tri
dé thuc hién kim him hoic tidu diét, ngoai ra,
adenovirus dugc tmg dung nhu 1la mét loai vector
nano sinh hoc trong y hoc va chin doén (Evans,
Hearing, 2002; Thompson, 2008; Singh, Kostarelos,
2009) (Hinh 6).

Hinh 6. M6 hinh adenovirus vector da dung trong y - sinh
hoc. Ghi chi: (a) Tai tao hé gen béng cach cai vao gen
ngoai lai trinh dién san phdm la khang nguyén (antigen)
thanh phan capsid bé mét hay cy’(oklne hoa tan; (b) Gan
carbohydrate thanh phan nguon gbc té bao vi khuan st
dung lam béd tror (adjuvant); (c) Cong hop peptide khang
nguyén vao dau mut angten kich thich mién dich; (d) Bién
ddi ban chat ddu mat angten (fiber knob) bang cong nghé
gen, nhdm tang cwdong hdp phu adenovirus va hoat hoa
APC kich thich mi&n dich cta vaccine. (Ngudn: Singh,
Kostarelos, 2009).

Adenovirus vector 1a nhdn té tich cuc tham gia
trong ba linh vuc Ung dung, hon hén nhiu loai
vector khac d6 14 tao vaccine thé hé méi, biéu hién
cytokine kich tmg mién dich va liéu phap gen diéu trj
bénh hiém nghéo (Johnson ez al., 2000; Ferreira ef
al., 2005; Hartman ef al., 2008). Y tuéng bién ddi
hat adenovirus tr& thanh céng cu nhu 1a mét phén tir
nano sinh hoc da dung (nanoparticle) ngay nay da tr&
thanh hién thuc (Singh, Kostarelos, 2009). Chién
luge tan dung adenovirus dugc thuc hién tao nén hat

- nano sinh hoc tmg dung, ca vé bién ddi bén trong hé

gen (tai tao) thong qua cong nghé gen tai td hop va
gan ket protein b€ mat thong qua cong nghé hoa sinh
mién dich.

C6 thé tom tit ké dén mét s huéng nhu sau:

i) Thiét ké hé gen thiéu ndng trong d6 gen khang
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nguyén hodc cytokine dugc cai vao vi tri thich hop
dé biéu hién protein khang nguyén la thanh phan
capsid bé mit ¢ tac dung lam vaccine gdy mién dich
(Hinh 6-a) (Singh, Kostarelos, 2009);

i) Gdn carbohydrate c6 thanh phan lysine dinh
két 1én capsid, d6 1a cac phic hop duong hodc
polysaccharide din xuét tir thanh t& bio vi khuan c6
tac dung nhu Ja chit bd tro (adjuvant) dé ting cudng
trinh dién khang nguyén cho t& bao APC (antigen-
presenting cells), mdt khac ngin can tuong tac bé
mit virus véi protein huyét thanh (Hinh 6-b) (Singh,
Kostarelos, 2009);

iy Trinh dién peptide khdang nguyén bing cach
gin cong hop (conjugate) vao ddu mut cta protein
angten (fiber knob), vi tri quyét dinh tinh kich thich
mién dich t6i da cta virus (Hinh 6-c) (Singh,
Kostarelos, 2009);

iv) Bién déi téi t6 hop gen dau muit angten thay
ddi thanh phén tao diéu kién hip phu hudng dich tét
dbi véi APC kich thich mién dich hogc t bao dich
(ung thu) trong liéu phap gen, mat khac c¢6 tadc dung
ting cuong mién dich ((Hinh 6-d) (Singh,
Kostarelos, 2009,

v) Thiét ké dan truyén RNAi pha bd gen dbi tmg
lam cdm lang hodc vd hiéu gen giy bénh hoac gen
“doc” cha tac nhan doc hai (Grimm, Kay, 2006)

Cung v6i khai thac nhidéu mit cia adenovirus
trén thé gidi, tai Viét Nam, nhimg nghién ciru tmg
dung adenovirus vector dau tién ciing dang duoc tiép
cdn mdt cach ¢6 chon loc, nhim phat huy lgi thé tao
vaccine va kich thich mién dich, dac biét d6i véi gia
stic gia cAm.

Loi cdm on: Chung t6i cam on Bo Kﬁoa hoc va
Céng nghé hé tro kinh phi cho dé 1ii cap nha nuéc
KC04.24/06-10 (2009 - 2010) do PGS. TS. Lé Thanh
Hoéa chii nhiém dé hoan thanh cong trinh nay.
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ADENOVIRUS VECTOR SYSTEM: A POTENTIAL TOOL FOR INTRODUCING
ANTIGENIC GENE IN PRODUCTION OF NEW GENERATION VACCINES -

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 particularly,
for genetic therapy as targeting vectors widely used against cancerous and contagious diseases. There are a
number of adenovirus based vectors to be constructed as antigenic transferring tools. In terms of materials,
three initiative kinds required include source of plasmid DNA originated from genome of a donor adenovirus;
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 adenoviruses.
In terms of principle, a vaccine-candidate recombinant adenovirus 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 adenoviruses in the family Adenoviridae; the most basic principles and methodologies
for generation of a vaccine-candidate recombinant adenovirus habouring an antigenic gene; and the
successfully constructed adenovirus-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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