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TOM TAT

Adenoviruses ti t6 hop 1a nhiing «cong cu da nang dé véan chuyén va bleu hién gen. Ad
vector da dugc thir nghiém nhu hé chuyén vaccine trong mét sd nghién ciru tién 1am sang va 1am
sang cho céc bénh truyén nhiém nhu soi, viém gan B, bénh dai, bénh than, Ebola, SARS, HIV-1,
sOt rét, lao va ciim. Cuing v6i su phat trién cua ky thuat di truyén, céc vectors adenovirus thé hé
1,2, 3 1an luot ra doi, dép tng nhiing doi hoi khét khe ciia mot vector biéu hién gen. Adenovirus
vector c6 thé dwoc sir dung (i) trong linh vuc lidu phdp gen chita ung thu nhu chuyén cdc gen tic
ché khdi u p53, va pl6, antisense DNA, cdc khing thé don chudi, herpes simplex virus
thymidine kinase va cytosine deaminase; (ii) liéu phdp gen cho cic bénh di truyén nhu chita
bénh xo nang, cidc bénh vé phéi; (iii) liéu phap hd tro; va (iv) céc ung dung khic nhu san xudt
proteins cho nhitng phén tich phan tir sdu hon. Adenovirus vectors dugc biét hoat héa ca ddp img
mién dich bam sinh va mién dich thich tng. Su hoat héa hé thdng mién dich bam sinh dugc kich
thich boi cdc hat virus va vi vdy, khong phu thuéc vao su sao chép DNA virus. Adenovirus tic
dong 1én ca cac té bao trong hé thong mién dich va céc té bao khong thudc hé thong mién dich
nhur t& bao biéu mé va té bao mang trong, thic day mot loat céc tin hi€u x4y ra trong céc té bao
va bﬁng cach d6 hé théng mién dich cta vat chi duoc ting cudng. Adenovirus vector dya trén
loai adenovirus type 5 cua ngucn da duogc nghién ctru st dung lam vaccine cho gia cam. Céc
nghién ctru da ching minh lidu tiém ching don in ovo hodc trong co (i.m) loai vaccine cim gia
cam dya trén Ad vector type 5 cua nguoi mang gen khang nguyén dac hiéu cim gia cam tao
mién dich bao vé cho ga khang lai virus ciim gia cam.

Twr khoa: adenovirus, li€u phap gen, mién dich, vaccine, vector.

1. MO DPAU

Adenovirus thudc hg virus DNA véi genome hai sgi théng. Protein vo cua virus duoc cu
tao trong mot icosohedral, capsid khong vo. Genome virus 36 kb va cdc gen ciia adenovirus vé
mat thyc nghiém duoc chia thanh nhom sém va mudn, dya trén viéc li€u ching dugc biéu hién
trude hodc sau sao chép DNA. Trong cac ban sao (transcript) RNA som, Ela va E1b ma hoa
proteins cho viéc hoat hda-trans cic gen khéc cua virus hoac diéu chinh chu trinh té bao cua vat
chu, E2 cho sao chép DNA cuia virus, E3 cho diéu chinh ddp tmg mién dich cta vat chii va E4 tic
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ché té bao vat chu tu chét (apoptosis). Gen mudn ma héa cic thanh phﬁn ciu tric cho capsid va
protein tham gia vao diéu khién gen [1].

Adenoviruses tai to hop la nhitng cdng cu da nang dé van chuyén va bleu hién gen. Viéc su
dung vector virus dé chuyén gen 1a mot y tuong don gian; gin vat liéu di truyén mong muon vao
genome virus, bang cich dé su dung loi thé von c6 cua virus chuyen cho (transduce) cdc té bao
tdc dung chita bénh mong mubn. Trong nhitng ndm gan day, chién lugc nay dugc su dung cho
mdt trong nhitng hé vector virus dugc nghién ctru manh nhét va tng dung rong rii nhat, dwa trén
adenoviruses cua nguol (Ads) [2 3, 4]. Cac dac tinh sinh hoc ctua Adenov1ruses cho thay, ching
¢6 kha nang nhidm nhiéu loai té bao, nhung genome ciia chiing khong gin vao véi genes cuia vat
chu, vi vdy ching dugc danh gid la vector chuyen gen an toan cho nguoi va dong vat.
Adenovirus vector 1a mot trong nhiing loai vectors dugc st dung nhleu nhét trong li¢u phép gen.
Ad vector da duoc thir nghiém nhu hé chuyen vaccine trong mot s6 nghién ciru tién 14m sang va
lam sang cho céic bénh truyen nhiém bao gom bénh s6i, viém gan B, bénh dai, bénh than, Ebola,
SARS, HIV-1, s6t rét, lao va cum [5].

2. CAC LOAI ADENOVIRUS VECTORS

Adenovirus vectors la nhimg tmg vién thich hop cho van chuyén gen do: (i) tinh an toan va
san xuat vector kha d&; (ii) kha ning nhidm céc té bao dong vét dang phén chia hodc khong phan
chia va cam ung manh sy biéu hién gen ngoai lai; (iii) nguy co gan voi genome vat chu t6i thiéu;
(iv) kha nang tao titers 16n trong nudi cdy mo; (v) c6 san nhirng dong té bao dugc phép sir dung
dé nhan virus va k¥ thuat de tinh sach qui md 16n; (vi) déc tinh von ¢ cua virus nhu mot chat bo
tro bang cdch hoat héa mién dich bam sinh; (vii) tao d4p ung mién dich dich thé va mién dich té
bao cao dé phan tng lai vector duoc dua vao qua dudng mang nhay hodc toan than [6].

Vectors thé hé 1: Pau nhiing nam 90s, Ad vector dugc st dung chu yéu do hiéu qua truyén
nhidm cao. Trong céc loai Ad vector thé hé 1, chi c6 viing gen E1 bi loai bo, cdc gen trong viing
El cén cho su hoat héa promoters cua virus va sy biéu hién céc gen som va mudn. Loai bo ving
EI tao ra virus khong c6 kha nang téi tao. Ngoai ra, ving E1 ma héa cho chirc nang gy ung thu
ctia virus. Vi vy, chién lugc ddu tién 1a thay ving E1 bing gen ngoai lai (transgene) dé thiét ké
adenovirus vector. C6 the loai vung EI boi ¢6 nhitng dong té bao cung cap chirc nang nay in
trans, dién hinh 13 dong té bao 293 (dong té bao than phoi thai cua nguoi) dugc bién nap vung
El adenovirus. Loai bd vung El c6 thé gan gen ngoai lai khoang 5,1 kb vao vector. Cic gen E3
khong can thiét cho sinh trudng cia virus in vitro, vi vy rat nhiéu vectors thé hé 1 ciing bi loai
viing E3, va khi loai bo viing nay ciing viing E1, cho phép gin gen ngoai lai téi 8,2 kb (hinh 1A)
[7, 8].

Ad vectors thé hé 2: duoc thiét ké bang cach bo cdc trinh ty ma héa E1 va E2 hodc E3 v/
hoac E4 va nhu vay c6 thé gén dugc gen c¢6 trinh ty 16n hon vao vector. Nhugc diém 16n nhét
cua vector nay la can c6 dong té bao c6 thé biéu hién nhiing chue nang da bi loai bd in trans.
Mic dir ton thoi gian, nhung vector loai nay sinh s6i trong dong té bao khong tao ra virus ¢6 kha
nang tu sao chép. Trong truong hop gen E2, céc dong té bao biéu hién protein dugc gian DNA
soi don, preterminal protein, DNA polymerase virus hodc t6 hop ctia ca 3. Vector bi loai bo céc
gen nay khong c6 kha nang sao chép genome, va trong truong hop vector khuyet polymerase, su
sao chép khong xdy ra ngay ca khi cé nhiéu E1A. Véi viéc loai bo vung E4 Kkét qua khong 1o
rang. St dung dong vat gam nhim 1am mo hinh cho thay, loai bé mot phan hodc toan bg proteins
E4 anh huong dén mirc d6 va thoi gian biéu hién cua gen ngoai lai, nhung sy diéu khién nay phu
thudgc vao mo va promotor dac hiéu. Ad vector c6 thé dugc sir dung trong liéu phép gen, biéu
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hién protein tai t6 hop voi muc dich chung ngtra, hodc don gian 12 truyén tinh trang (transducing)
cho cic dong t€ bao khong truyén nhiém dugc bang cac phuong phédp khac (hinh 1B).
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Hinh 1. So luge cdc Ad vectors téi t hgp. A) genome ciia Ad vectors thé hé 1. Vector nay khong c¢6 ving
ma héa E1 hoac loai bo cd E1 va E3. B) genome ctia Ad vectors thé hé 2. Vectors nay bi loai bo mot )
vung ma hoa, thi dy, E1, E3 va ca E2 (thanh trén cung) hoac E4 (thanh gitta) hoac chi E1 va E4
(thanh dud6i). C) Genome Ad vector cong suét 16n. TAt ca céc trinh tu ma héa cta virus bi loai bo, chi con
lai céc trinh tw dAu cudi déo 13p lai (ITRs) va tin hidu géi (y) dwoc giir lai [8]

Ad vector phu thudc (helper-dependent Ad vector hodc high capacity Ad vector): trong Ad
vector nay, tat ca cdc trinh tu ma héa cho protein virus dugc loai bo, chi dé lai céc trinh tu dao
nhéc lai dau cubi (viral inverted terminal repeats) va tin hiéu géi (pakaging signal ), tong
khoang 500 bp (hinh 1C). Loai bo cdc gen cua virus gidm manh ddp ung doc t€ bao cua vat chu,
kéo dai su bleu hién transgen (den 2,5 ndam ¢ chudt va hon 1 ndm ¢ khi dau cho). Trong qua
trinh san xuat HD-Ad ¢6 2 han ché chinh ngan can su tién bo cua qué trinh 1a: (1) kho san Xuét
vector, dic biét v6i lugng 16n; (2) su nhiém virus helper. Rét khé dé tach HD-Ad khoi helper
virus c6 cung kich thudc.

Oncolytic vectors: céc chién lugc stra chita gen doi hoi vector chuyén gen phai dén duoc
mé dich va céc té bao chuyén ddi (transduce) ton tai. Ad vector c6 muc dich giét cac mo dich
chon loc goi 1a oncolytic hodc adenovirus sao chép c6 diéu kién (conditionally replicating
adenoviruses-CRAds) d duoc san xuét dé diéu tri ung thu. Céc té bao 4c tinh thudng c6 nhirng
d6t bién trong cdc gen wrc ché khdi u, nhitng gen can thiét dé diéu chinh tién trién cia chu trinh té
bao nhu gen p53 va Rb1. Sy sao chép chon loc cua oncolytic Ad ném & chd chiing c¢6 kha ning
sao chép chi & trong cic té bao c6 cic diém kiém sodt chu trinh té bao bi phd v&. Vector nay da
duogc thir nghi€m trén md hinh dong vat va lam sang va cho thay trién vong tiéu diét cdc mo ac
tinh cta ching [1, 9, 10].
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3. CHIEN LUQC THIET KE ADENOVIRUS VECTOR

Mot s6 chlén lugc da duge khai thic dé thiét ké Ad vector mang doan dwoc gin gen ngoai
lai. Theo truyen thong, Ad vectors duoc thiét ké sur dung hai phuong phap chuan Phuong phép
thir nhat 1a gan in vitro, gom viéc gan doan DNA nhén duogc bang céch cit gi6i han plasmid
mang gen ngoai lai vao trinh tu Ad 1a phan con lai ciia Ad genome. Phuong phdp thir hai la su
két hop tuong dong trong cic dong té bao cho phép giira hai plasmids — plasmid con thoi mang
gen ngoai lai va genomic plasmid mang hau nhur toan bo genome adenovirus. Cac phuong phap
nay c6 hiéu suit khong cao va ddi khi c¢6 thé bi nhiém béi virus bd me.

Cac phuong phép thay thé duoc trién khai nham vuot qua nhirng han ché cua cic phuong
phédp truyen thong Mot trong nhiing chién lugc méi dya trén hiéu suét két hop tuong dong cao
ctia bd mdy E.coli (BI5183) dé tao Ad vector. Sy két hop tuong dong gitra plasmid di dugc mo
vong hodc nguyén ven chua hau nhu toan b genome cua adenovirus va plasmid con thoi mang
cassette biéu hién gen ngoai lai tao clone thay dbi hogc c6 doan gan tai ving mong mubn (hinh
2). Chién lugc twong tu st dung su Kkét hop tuong dong trong nam men da dugc bdo cdo [11].
Chlén Iwge nay bao gom Kkét hop tuong dong gitta DNA adenovirus va chromosome nhdn tao
ctia ndm men (YAC) mang céc trinh tu dau cudi phia phai va phia trdi ciia Ad genome, két qua
tao ra mot YAC mang mot copy cua Ad genome truyen nhiém. Phuong phap Kkét hop tuong dong
trinh ty trong té bao dong vat c6 hiéu suit thap, vi vy, dé vuot qua van dé nay phuong phap dwa
trén hé tai to hop P1 Cre/LoxP cua bacteriophage da dugc dua ra. Ad vector dugc tao thanh la
két qua tai t6 hop déc hiéu thong qua diém Cre giira hai plasmids sau khi ching dugc ddng thoi
nhiém vao dong té bao thich ung biéu hién Cre recombinase. Hiéu suat tao vector st dung hé
dwa trén Cre/LoxP cao hon 30 dén 100 14n so v&i cac phuong phép truyen thong [6].

Mot phuong phdp don gian dé tao AdS vector cho phép tich dong truc tlep gen ngoai lai
vao vung E3 cua Ad genome da chita CMV promotor upstream cua 3 diém cit gidi han. Budc
dau tién thiét ké pAdSCMV/TCS, mét plasmid mang Ad5 genome da bi loai bo vung EI va
mang CMV promotor ngugc hudng (upstream) voi diém b ba téch dong (TCS) gom 3 diém cit
gi6i han thay cho vung E3. Dé nhan duoc pAdSCMV/TCS, hai doan DNA bao quanh vung E3
dugc PCR, st dung pT'G3622 lam khudn va cdc moi déac hiéu, sau d6 tao dong vao mot dau cua
CMVp trong pcDNA3 dé nhan dugc pLeft/Right plasmid. Tiép theo, céc oligonucleotides mang
TCS duoc gin vao pLeft/Right da dugc mo vong dé c6 pLeft/Right/TCS. CMVp va TCS cua
plasmid nay dugc dung aé thay thé cho vung E3 trong pTG3622, st dung tdi t6 hop tuong dong
trong E.coli dé nhan dugc pAdSCMV/TCS [12].

4. MOT SO UNG DUNG CUA ADENOVIRUS VECTORS

C6 rat nhiéu vi du vé viéc sir dung thanh cong Ad vector chuyén gen vao cdc mo hinh dong
vat dé chita mot s0 bénh cho ngudi nhu viém, ung thu va cic bénh ty mién. Ad vector cling duoc
str dung nhi€u trong cic pha khac nhau cua cic thir nghiém lam sang [1].

Liéu phdp gen chita ung thu: Trong linh vyuc li€u phdp gen chita ung thu, Ad vector duoc
sir dung rong rdi trong thay thé dot bién va cdc phuong phép héa tri liéu phan tir ma muc dich 1a
tiét trir té bao bi chuyén d6i (transduced). Ad vector chuyén céc gen khic nhau dé chira ung thu
nhu gen e ché khéi u pS3, va pl6, antisense DNA, rybozymea va cic khang the don chudi, gen
tu chét herpes simplex virus thymidine kinase va cytosine deaminase. San pham liéu phdp gen
thuong mai dAu tién dya trén adenovirus serotype 5 cua nguodi dugc thiét ké dé biéu hién gen
p53. San pham nay cia Gendicine (Trung Qudc) duoc phé chuan boi State Food and Drug
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Administration of China dé chita bénh ung thu té bao vay cd va dau (head and neck squamous
cell carcinoma) va dang duogc thir nghiém 1am sang giai doan cudi cho céc loai u 4c tinh khéc. O
Chau Au va My, Ad5 vector mang gen P53 trong giai doan thur nghiém 18m sang I1I cho ung thu
buong tring va mang bung, ung thu té bao vay c0 va dau, ung thu ph01 non-small cell khong
phau thuat duge (unresectable), bang cach chi dung li¢u phdp gen hodc két hop v0’1 chiéu xa.
Nhung két qua cua liéu phap gen sir dung Ad vector ‘nhin chung van chua duoc tot Nguoi ta
cling quan tam dén viéc sir dung Ad vector dé san xudt vaccines cho cdc bénh truyen nhiém va
mic phai nhu AIDS, virus Ebola, lao phéi va ung thu [7].
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C6 nhiéu phuong phéap duogc sir dung dé trc ché hodc loai bo khéi u, phan 16n phu thudc vao
loai va vi tri khéi u. Céc liéu phép nay c6 thé chia thanh 3 nhém: wc ché khéi u; oncolytic va
sensitizing drug therapy (thubc 1am cho khéi u nhay cdm va dung giai); va vaccines.

(i) Uc ché khdi u: C6 thé 1am dot bién gen, vi du: dua vector mang gen can dot bién, c6 thé
két hop véi gen didu bién mién dich (interleukins) hodc thudc. Phuong phép nay di duoc sir
dung hiéu qua cho ung thu tuyén gidp (anaplastic thyroid cancer) [13], u than kinh dém 4c tinh &
ngudi (human malignant gliomas) [14,15] va ung thu vd [16]. Chuyén truc tiép cic gen
cytokines vao vat chu mang khdi u duge chimg minh ¢6 hiéu qua dé wc ché sy phat trién cua
khéi u. Wang va dong tic gia (2002) da bao céo vice chuyén ddng thoi 2 gen cytokines, hoac 1
gen cytokine voi mot tic nhéan nhét dinh nao d6, nhu IL-2 hodc thubc héa hoc, ¢6 thé cam ung
mién dich khing khéi u cta vat chu [17].

(ii) Oncolytic and sensitizing drug therapy: St dung truc tiép adenovirus dang dai dé chira
khdi u da dugc thir sau khi virus duoc phét hién vao nhitng nam 50s, nhung chi chimg minh
duoc hiéu qua tai chd. Sau d6 phat hién ra rang, adenovirus c6 dot bién c6 thé hoat dong nhu
virus diét khdi u. Gan déy, nghién ciru ciia Motoi va dong tic gia (2000), sir dung adenovirus
biéu hién IL-2 song song voéi viéc loai bo gen E1B, cho thay da diét hoan toan u tuyen tuy
khuyét p53 trén mo hinh chudt [18].

(iii) Vaccines: Chién luge dé c¢6 mién dich té bao khéng khéi u 1a su dung vector mang cic
gen diéu bién mién dich vd/ hodc khing nguyén dic hiéu. Phuong phép nay da thu dugc nhidu
két qua kha quan. Ad vector dau tién dugc sir dung trong nghién ciru vaccine cho HIV, ¢6 tiém
ning tao dap mg mién dich té bao manh nhanh chéng dugc chi y. Khi nghién ciru trén ngudi,
nhitng thir nghiém 1am sang dau tién chimg minh Ad vaccine HIV téi t hop khong tdi tao (non-
replicating), sir dung don 1¢ hodc cling véi DNA, an toan va tao mién dich (immunogenic) [19].
Phan 16n vaccines str dung Ad vectors déu ding HAd serotype 5 (HAd5) vi hé biéu hién nay
thudng duoc st dung nhu tic nhin phan phdi trong cic thir nghiém liéu phap gen dya trén vector
virus. Mot s6 thir nghiém 1am sang va tién 1am sang s dung hAdS5 hién dang dugc tién hanh.
Mot sb thir nghiém ndi bat gdm: (i) hAd5 vector vaccine chéng virus Ebola (EV) cho dong vat
linh truong;(ii) mot hAd5 vector vaccine biéu hién gen HIV-lenv cua nguoi cam tng mien dich
bao vé chong HIV & khi (rhesus monkeys) cling nhu khi dAu ché (baboons), va trung hoa khing
thé & khi; (iii) hAd5 vector biéu hién khang nguyén bao vé chdng bénh than (anthrax) va thé hién
hiéu qua bao vé khing khi phoi nhiém anthrax; va (iv) hAd5 vector biéu hién protein virus
corona SARS tao d4p tng mién dich dic hiéu ¢ rhesus macaques [20].

Liéu phdp gen cho cdc bénh di truyén: i sit dung adenovirus dugc thiét ké dac biét (s
dung cationic lipids va calcium phosphate co-precipitates, chimeric adenovirus vector, gilt gen
E4 trong vector) dé chita cic bénh nhu xo nang (cystic fibrosis), cic bénh vé phoi. Ngoai ra,
adenovirus ciing dugc sir dung trong loan dudng co. Jooss va ddng téc gia (1998c¢) cho rang
adeno-associated virus (AAV) vectors c6 thé 1a phuong tién van chuyen gen tbt hon véi céc té
bao co, vi ddp tmg mién dich trong céc té bao nay trung gian qua cic té bao dendric [21].

Liéu phdp hé tro: Adenoviruses, v6i kha ning nhiém té bao sau phan bao cé to
(postmitotic) dong thdi voi hidu qua truyén tinh trang cao va kha niang giy bénh thip tai diém
tiém ching cta hé than kinh trung uong, s€ 1a nhiing vector hiéu qua cho liéu phap gen than
kinh. C6 2 chién luoc chinh da dugc kiém tra dé chuyen gen: tiém vector tryc tiép vao ndo hodc
st dung heu phép gen ex vivo, noi té bao c6 thé thay dbi bang cach nhlem vector in vitro va sau
d6 duoc cidy vao ving twong ung cia ndo. Pi véi cdc bénh cua tudi gia nhu Parkinson's,
Huntington's, day s€ 1a mét phuong phép chita bénh hi¢u qua. Adenovirus vectors rét hiéu qua
trong viéc 1am sang to vai trd clia cytokines va cic budc ciia chiing trong qud trinh tién trién cua
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bénh khop. Trén m6 hinh chudt, da sir dung adenovirus vectors mang thy thé TNFa va cytokine
IL-1, cho thay tic dung hiép tro truc ti€p va gidn tiep dé chita bénh khép [22].

Cdc g dung khdc. Adenoviruses 12 nhitng vectors hitu ich dé san xuét proteins cho nhing
phan tich phan t. Adenovirus vaccines da dugc thir nghiém k¥ cang vé tinh an toan.

5. ADENOVIRUS VECTOR VA HE MIEN DICH

Ad vectors dugc biét hoat héa ca d4p ing mién dich bam sinh va mién dich thich ung. Pua
Ad vector vao, co thé tao ddp tng tién viém phu thudc liéu biang cach tiét ra cic cytokines tién
viém va chemokines, d6 1a TNF-a; IL-1B; IL-6; IL-12; IFN-y; protein-10 cam tng boi IFN-y
(IP-10); regulated on activation, normal T expressed and secreted (RANTES); protein-2 té bao
don nhan hudng héa (chemoattractant monocytes - MCP-2) va protein viém macrophage alpha
(MIP-ar); MIP-1B va MIP-2. Ddp g mién dich bim sinh do Ad vectors dwoc trung gian qua
con duong phu thugc TLR va khéng phu thugc TLR [6, 9].

Cadm vmg ddp vmg mién dich bam sinh: Hé mién dich bim sinh bao thi va c6 & trong hiu
hét cic co thé da bao. N6 1a bude bao vé dau tién chéng lai sy tén cong cua nguén bénh thong
qua vi¢c nhan biét cdc cAu tric bao thu cta vi sinh vat nhu PAMPs bdi mot loat cac thu thé goi
1a cdc thy thé nhan biét mau.

Su hoat héa hé théng mién dich bam sinh dugc kich thich bdi cdc hat virus va vi vay,
khong phu thudc vao su sao chép DNA virus. Mién dich bam sinh dugc hoat héa sau khi nhan
biét cdc patterns phédn tir trén Ad capsid bang cdc thy thé nhan biét pattern trén macrophages
(mo) va té bao dendric (DC), din dén hoat héa cac con duong da tin hi¢u nhu mitogen-activated
protein kinase (MAPK) va nuclear factor (NF) kB, lam tang biéu hién cia mot vai cytokmes va
chemokines [20]. Mot sb tdc gia da chi ra rang, adenovirus giy ddp ung mlen dich bam sinh
thong qua cam Ung muc do cao Interferons type I (IFNs) bai ca hai loai té bao plasmacytoid
dendritic cells (pDCs) va non-pDCs nhu céc té bao DCs thong thuong va macrophages. O mién
dich bim sinh, céc té bao pDCs nhén biét adenovirus théng qua trung gian thy thé Toll-like 9
(TLR9) va phu thudc vao MyD8S, trong khi d6 non-pDCs nhan biét duoc adenovirus khong phu
thudc vao TLR. Ngoai ra, IENs type I ¢6 vai trd chii chdt trong cdc ddp tmg mién dich bim sinh
va mién dich thich tng d6i véi DNA adenovirus in vivo, va khi IFNs type I bi bao vay thi sy
biéu hién gen ngoai lai bén hon va lam giam viém. Nhiing nghién ctru trude kia vé dap ung mién
dich bam sinh dén adenovirus chi yéu tip trung vio su tiét cdc cytokines tién viém va
chemokines. Nghién ctru nay cho thay, ngoai céc cytokines tién viém va chemokines, adenovirus
cling cam ung manh Interferons type I [23].

Pdp img ciia cdc té bao khéng mién dich(Non-Immune) dén sie nhiém Adenovirus in vitro:
Adenovirus nhidm cdc té bao “khéng mién dich” (t& bao biéu mo, va té bao mang trong) thiic
day réat nhanh nhiing thay ddi trong té bao, véi su phosphoryl héa p42/MAPK va ERK signaling,
10-20 phit sau khi nhiém Adenovirus & ca té bao Hela va A549. Tuong tu dbi voi té bao REC
(t& bao biéu md than chu6t), p38 va ERK hoat héa 10 phuit sau khi bi nhlem Nhing tin hiéu sém
nay cé quan hé truc tlep V(n su biéu hién chemokines tlep d6, nhur cic chit tc ché dugc ly cua
p38 va ERK, uc ché tryc t1ep sy biéu hién IP-10 do Ad kich ung. Cic gen khac dugc cam tng
boi nhidm Ad gdm cic phan tir bam bach cau (leukocyte adhesion) nhu ICAM-1 va VCAM-1.
Ngoai ra, cédc loai té bao khéng mién dich khic nhau ddp tmg lai sy nhiém Ad bang cich san
sinh ra cdc loai cytokines khdc nhau, médc du sy tang cdc ngudn cytokines thay doi giita céc loai
te bao [2, 6].
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_ Cac 1é bao mién dich ddp vmg nhiém Ad in vitro: Ad hoat héa DCs cua ca ngudi va chudt,
dieu chinh I&€n (upregulate) IL-6 va IFNs type 1. Hoat h6a macrophages, cdm ung tao cic
cytokine nhu TNF-a, IL-6, MIP-2 va MIP-1a.

Tuwong tdc cua Adenovirus voi thu thé nhdn biét protein (PRR) in vitro: Ho TLR la nhiing
thu thé c6 vai trd chi chét trong viéc nhan biét nguén bénh. Tiép theo su hoat h6éa TLR, mdt hé
théng phan ung phirc tap dugc kich thich, tao ddp tmg bao v¢ vat chu br?mg céch ting luong
cytokines va chemokines, voi dong té bao mién dich chuyén nghiép dé c6 ging loai bo ngudn
bénh.

Ad DNA
TIR? Tr:;r;:fchun

Hinh 3. Céc cam bién (sensors) gin mang va trong té bao ctiia TLRs adenovirus 1a cdc thy thé nhan biét
mau (pattern) gan mang (PRRs), ching nhan b1et céc cAu tric phan tir bao thu nhu pathogen-associated
molecular patterns (PAMPs) tim thiy trén ngudn bénh. (A) dya trén loai té bao, Ad gy céc ddp ng
mién dich bAm sinh qua cdc con dwdng phy thuéc TLR9 va MyD88. Ad cam tng kich thich céc con
dudng d6 tao ra sy hoat héa nhanh chéng ciia hon 30 nhan t6 sao chép gdm NF-«B va IRF3, ciing nhu
giai phéng nhiéu cytokines va chemokines. (B) Loai bo MyD88 hodc TLR9 khong trc ché hoan toan céc
dap ng mi&n dich bam sinh nay, cdc TLR proteins khéc, hodc adaptors nhu TRIF, ton tai va né kich
thich mién dich bdm sinh khong phu thudéc MyD88 va/hodc TLR9. (C) sensors trong té bao cia dsDNA
nhu RIG-I ciing giéng nhu PRRs lién quan dén tin hiéu bdm sinh cam tng boi Ad trong cdc loai té bao
khac nhau [24]

6. HE MIEN DICH CUA GIA CAM
Dé hiéu duoc qud trinh phét smh bénh va chung ngtra, can phai hiéu nhung van d& co ban

cta h¢ MD gia cam. H¢ MD gia cdm c6 mot vai cdch bao vé dé ngan can nguon bénh di vao va
nhiém bénh (hinh 4).
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Humoral Cell-
Immunity mediated
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Hinh 4. Gian db hé mién dich cua gia cAm

MD dich thé: khang thé 1a don vi chirc niang cia MD dich thé. Ching dugc cic té bao
plasma, mot loai B lymphocyte. Khi chiing & trén bé mit té bao B, nhitng phan tir nay 1a
immunoglobulins, sau khi tiét ra ching dugc goi 1a khang thé. Chiing phan (mg véi protein trén
bé mat vi khuén, ky sinh hay virus, gan véi nhitng phan tir déc trung cua ngudn bénh. Ba loai
1mmunoglobuhns dugc tim thay trong h¢ MD cua gia cam IgM, IgY (IgG) va IgA. Khi mot
khang thé twong tdc voi khang nguyén, ching hoat héa hodc tang co ché phan tng kich thich dé
loai bo nguon bénh (hinh 5) [25].

Antibody
(Ab)-
producing
plasma cell

Antigen
specific B-cell
+
Extra cellular
antigen

A

Ab-mediated
elimination
of antigen
Memory
B-cell

Hinh 5. Pép tng MD dich thé dén mot khéng nguyén ngoai bao
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MD trung gian té bao: pha hity cic t& bao bi nhiém hodc di vao trong té bao dé loai bo
khing nguyén (cho cic khang nguyén hodc ngudn bénh noi bao). Vi du tic dong boi dp tng
trung gian té bao gf")m hoat héa macrophages, ti€u bao béi T lymphocytes cytotoxic va NKC
(natural killer cells), tit ca duoc trung gian qua cytokines do céc té bao T helper hoic céc té bao
khic giai phéng ra. Cytokines 1a céc sir gia (messenger) héa hoc phdi hop sy tuong tic giita céc
té bao MD nhu mot trong nhitng chtrc nang rong cua chung. Cytokines la nhiing chat kich thich
quyet dinh sy bat dau va duy tri dap tng MD va tu ching giit vai trd nhu mot phan tr phan tng
kich thich tic dong dén duration va cuong do ddp ung. B lymphocytes ¢6 nguon gbc trong céc
nang lymphoid cua bursa. Trong cdc nang bursa, cic tién té bao trai qua qud trinh chuyen do6i
gen, tao ra rat nhiéu té bao con va mdi té bao c6 kha nang nhan biét khéng nguyén riéng biét. Té
bao sau d6 chin, tang sinh va biét hoa tao thanh hoac té bao huyet tuong (plasma) hodc té bao
nhé. Hai loai té bao nay sé san Xuét khéng thé dé dinh két hodc trung hoa khdng nguyén va la co
s& bao vé tir me [26].

6. VACCINES CUM GIA CAM DUA TREN ADENOVIRUS VECTOR

Mbt vaccine ctim gia cdm phai ddp tmg khong chi nhitng doi héi thong thuong cua céc san
pham vaccine (cam tmg mién dich bao vé, gia thanh thap, an toan trong chudi thirc dn va c6 thé
phén phoi rong khip...), ma con phai tudn theo chién luge DIVA (phan biét giita dong vat bi
nhiém bénh va dong vat duoc tiém chung) va quy tic an toan sinh hoc tang cuong ca tai cdc
trung tam san Xuét vaccine cung nhu ngoai thuc dia. Trong chan nudi gia cam hién co rat nhidu
vaccines c¢6 kha ning cam mg mién dich bao vé trong ga. Vaccine ciim gia cam song sur dung
cac chung virus khong ddc hodc nhuge doc nhung cé nguy co tao cic viruses cim tdi sap xEp
(reassortant) khi gia cam dong thoi bi nhiém boi ching virus vaccine va mét loai virus cim
khic. Vaccine téi t6 hop dugc san xuit gan day c6 loi thé can thiép mién dich dic hiéu cao dya
trén cdc khang nguyén xdc dinh. Nhung hién tugng bao vé chéo trong cac subtypes gitra cdc loai
virus cim gia cam voi cac khang nguyén khdc nhau c6 thé xay ra & gia cim. Ngoai ra, vaccine
tai t6 hop song c6 nguy co trd lai trang théi ban déu va phan tin ching dugc thay dbi di truyén
ca trong céc loai duoc sir dung vaccine va khong st dung vaccine trong méi truong [27].

Viéc sir dung adenovirus tdi t6 hop nhu vaccine thii y ¢6 rat nhiéu loi thé: ching c6 thé
nhidm nhiéu loai té bao; sy nhiém adenovirus thudng gip va thudng khong c6 nhirng triéu chimg
1am sang nang; c6 thé sir dung qua dudng miéng; genome cua adenovirus da dugc nghién ctru ti
mi; ¢6 thé gan to1 36 kb vat liéu di truyen ngoal lai vao; genome cua ching it khi gan vao
chromosome cua vat chu; cac ky thuat thiét ké adenovirus vector téi t6 hop da duogc thiét lap rat
t6t; va ching c6 kha nang tai tao voi chuén do cao (titre) trong cdc dong té bao bd thé (28].
Ngoai dic tinh nhiém nhleu loai té bao, DNA virus duy tri chu yeu nhu mét episome vai tudn
hodc vai thang trong | té bao va gen ngoai lai dugc biéu hién trong thoi gian d6 va nhu vay c6 thé
c6 dugc dap ung mién dich lau dai. Ngoai ra, mgc du Ad5 c6 ngudn gbc tir ngudi, virus nay cé
thé dua gen ngoai lai dén dich trong nhiéu loai dong vat khéc [29].

Vaccines cim dua trén Ad vector ¢ mot ) loi thé so v6i vaccines ciim san xuét trong
trimg. Vaccines dua trén Ad vector khong dét, san xudt lugng 16n trong cdc dong té bao xdc dinh
d& hon, va khong doi hoi nhitng thiét bi an toan sinh hoc cao cap.

Vector téi t& hop duya trén adenovirus serotype 5 ctia ngudi da duge sir dung cho nhiéu muc
dich khéc nhau nhu chuyén gen in vitro, tiém chung in vivo va liéu phap gen. Gao va ddng téc
gia (2006) bao cdo ga cb thé dugc bao vé khi phoi nhiém cim gia cAm H5N1 sau khi duoc tiém
dudi da hAdS vector ma héa H5 HA gia cam [30]. Thi nghiém cua mot sb téc gia chimg minh
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hAd vector truyén tinh trang hiéu qua cho cdc té bao gia cam in vivo, va gen bién nap
hemagglutinin (HA) virus cim gia cam bi€u hi¢n thanh cdng, va ddp ung khéng thé khang HA
duoc the hién trong ga [27].

Nhitng vaccines cim gia cam hién dugc cip phép can tiém bung la céc vaccine chét hoic
dudi da hodc rach da la vaccine tdi t6 hop fowlpox. Nhung tit ca nhitng k¥ thuat tiém chung nay
can nhiéu nhan lyc va khé thyc hién trong thoi gian d1ch bénh x4y ra. Vaccine cum gia cam su
dung Ad vector khong sao chép c6 thé duoc san xuat qui mo 1n trong dong té bao PER.C6
trong cdc bioreactors. Vaccine nay tuin thu chién luogc phan biét gitra gia cam nhlém bénh va gia
cam tiém chung boi vector chi ma héa HA virus. Ngoai ra, vaccine nay khong tai sip xép véi cic
viruses dai dang luu hanh; khong sinh san, ngay ca trong té bao nguoi, khi khong cé su biéu hién
cua gen Ad E1 [31, 32].

Nghién ciru ciia Singh va ddng téc gia (2010) da xdc dinh duoc ddp Umg cua té bao lympho
CDS8+ T ciia chim dén virus cim gia cam (AIV) sau khi u vector Ad5 khong sao chép biéu hién
AIV HA hoic NP virus cim. Két qua chirng minh ring cic té bao lympho T cam tng bdi vector
biéu hién hodc HA hodc NP dic hiéu cho ca AIV H5N9 va ching H7N2. Nghién ctru nay cho
théy hAd vector vaccine biéu hién HA c6 kha nang cam ng ca mién dich dich thé va mién dich
trung gian t& bao chdng lai AIV HA cho ga. Pdp tmg té bao lympho CD8+ cam tng boi Ad5
vector c6 kha nang phan tng chéo hi¢u qua véi cic chung AIV khic loai. Ngoai ra, ching ngura
nhéc lai cho ga v6i Ad vector biéu hién HA kich thich ddp tng té bao lympho CD8+ & ga [33].

Mot sb téc gia chi ra réng Ad5 c6 thé truyén nhiém thanh cong céc té bao phoi ga va ga 6
tuan tudi cé dap ng khang thé cao véi protein la sau khi dugc tiém co mét 1an. Khang thé ¢ ga 1
ngay tuodi dugc tiém ton tai it nhat 56 ngay [29].

Anh huéng ciia ddp tmg mién dich tir gd me truyén sang con véi vaccine adenovirus ciing
da dugc nghién ctiru. Ga dugc ti€m vaccine dya trén Ad vector biéu hién AIV H5 HA gen tur
ching virus A/turkey/WI1/68 (AdTW68.H5ck). Nhom ga nhén vaccine lidu cao (= 10° ifu
(infectious units)/con, ¢ gan 90% ga dugc bao vé. Ngay ca nhitng con ga ma mirc do khang thé
khong phat hién dugc cling duge bao v€ hi¢u qua khi phoi nhiém AIV doc lyc cao. Két qua nay
khang dinh Ad vector gy ra ddp tng té bao lympho T. Diénh gid sy ton tai cua khéng thé cho
thay lugng khang the ¢ nhiing ga dugc ti€ém chung in ovo t1ep tuc tdng dén 12 tuan va bét dau
giam sau 18 tudn tudi. Tiém co nhic lai voi cung loai vaccine cho ga ¢ 16 tudn tudi lam tang
déang ké dap tmg khéng thé trong ga mai de, va nhitng ddp Ung nay gilt & muc cao trong subt qui
trinh thi nghiém (34 tudn tudi). Ga mdi dé dugc tiém chung v6éi AAdTW68.H5ck chuyen hiéu qua
khang thé don dong cho céc ga con. Luong khang thé don dong trong ga con phit hop vai lugng
duogc phat hién trong ga me. Khang thé cua ga me giam voi thoi gian trong ga con va dat muc
thap nhit & 34 ngay tudi. Ga ¢ muc khang thé me cao duoc tiém vaccine in ovo hoic qua duong
mit khong c6 su thay do6i huyet thanh. Ngugec lai, ga khong c6 khang thé don dong sinh luong
khang thé dic hiéu cao sau khi duoc tiém ching in ovo hodc qua niém mac. Két qua nay chi ra
r?‘“mg Iwong khang thé don dong cao gdy trd ngai cho tiém ching Ad vector [34, 35].

Thi nghiém ¢ chudt cua Steffensen va df)ng tac gia (2012) cung cho théy hiéu tng (rc ché
dép tng té bao CD8 T den gen ngoai lai khi chudt da c6 mién dich ddi v6i AdS vector. Phan 16n
céc cong b6 déu chi ra rang, khéng thé 1a trung gian quan trong cua qud trinh tre ché & chudt c6
mién dich tir truée va céc té bao T cling ¢6 lién quan. Nhung khang thé c6 trude khong giai thich
duoc tat ca. O chudt bi khuyét té bao B, sau 2 hodc 3 1an tiém ching b?"mg Ad5, lugng té bao
CDS8 T dac hiéu Ad5 tang dang Kké, hién tugng khong tha”iy ¢ chuot dang dai (wt). Ngoai ra, chudt
¢6 luong té bao CD8 T dic hiéu Ad5 tang sau 3 1an tiém ching bang Ad5 ¢6 luong té bao CD8 T
ddc hiéu GP33 thap hon hin so v&i chudt chi duoc tiém chung 1 1an. Vi khang thé c¢6 thé duoc
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loai bo 1a nguyén nhén wc ché mién dich & nhitng con chudt nay, két qua ung ho ¥ kién cho 1a
cdc t€ bao T cling dong gop vao tdc dung uc ché cua cdc con chudt da phoi nhiém Ad, it nhat
trong boi canh khi khing thé khong da dé trung hoa virus [36].

8. KET LUAN

Adenovirus vector 12 mot phuong tién thay thé trién vong trong liéu phép gen do ching c6
kha ning nhiém nhiéu loai té bao dang phén chia va té bao khong phan chia. Céc thé hé
adenovirus vectors cii gy ra cdc ddp ing mién dich bam sinh va mién dich thich ing va cic thé
hé vectors méi ngoai ra con thé hlen su an toan cao hon va kha nang biéu hién gen ngoai lai lau
hon. Mic dit Ad5 vector ¢6 ngudn gdc tir ddng vat, nhung né c¢6 kha ning chuyén gen ngoai lai
vao cdc té bao gia cam va ¢ thé dugc sir dung nhu mét virus vector cho gia cam dé phit trién
vaccine thé hé moi.
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ABSTRACT

ADENOVIRUS VECTOR TECHNOLOGY AND POTENTIAL APPLICATION IN TRIGGER
OF POUTRY'S IMMUNITY

Pham Viet Cuong’, Nguyen Thi Kim Cuc
Institute of Marine Biochemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam
“Email: cuongwg @yahoo.com

Recombinant adenoviruses are versatile tools for gene delivery and expression. Adenovirus
vectors were tested as vaccine vehicles in some pre-clinical and clinical studies for infectious
diseases such as measles, hepatisis B, rabies, anthrax, Ebola, SARS, HIV-1, malaria,
tuberculosis and influenza. With development of genetic engineering techniques, first-, second-
and third-adenovirus vector generations have been developed, meeting strict demands of an
expression vector. There are numerous examples of successful using adenovirus vectors in
human and animal gene therapy. Adenovirus vectors can be used in (i) gene therapy in cancer
treatment as such delivery of tumour inhibition gene p53 and p56, antisense DNA, rybozymea
and single chain antibody, apoptosis gene, herpes simplex virus thymidine kinase and cytosine
deaminase; (ii) gene therapy for genetic diseases. In this case, adenovirus vectors specially
constructed for treatment of cystic fibrosis, lung diseases; (iii) Supplementary therapy; and (iv)
other applications as for the production of a number of proteins for more-detailed molecular
analysis. Adenovirus vector has been known to induce both innate and adaptive immune
responses. The activation of innate immune system was stimulated by virus particles so is
independent of virus DNA reproduction. Adenovirus affect immune and non-immune cells
including epithelium and endothelial cells, promoting series of cell signals and thus reinforcing
host immune system. Vector - based on human Adenovirus type 5 have been investigated for
poultry vaccine production. The scientific reports document protective immunity against avian
influenza (AI) virus has been elicited in chickens by single dose in ovo or i.m. vaccination with a
replication-competent adenovirus (Ad)-free human Ad vector vaccine containing specific
antigens of Al
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